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Preface

Thank you for purchasing our “FRENIC-Ace” series of high-performance, standard inverters. This product is
designed to drive a three-phase motor under variable speed control.

This manual provides all the information on the FRENIC-Ace series of inverters including its operating procedure
and selection of peripheral equipment. Read this User's Manual carefully beforehand to ensure correct use.
Incorrect handling may hinder normal operation, or result in a shortening of the product life or failure.

FRENIC-Ace related documents are listed in the following table. Please refer to these documents based on the

purpose.

Name

Document No.

Description

Catalog

24A1-E-01740

Product overview, features, specifications, outline
drawings, options, etc.

Instruction Manual
(Basic/ EMC filter built-in
type)

INR-S147-255000-E

Instruction Manual
(Ethernet built-in type)

INR-S147-25520-E

Instruction manual packaged with the product

RS-485 Communications
User’s Manual

24A7-E-0082

Overview of functions implemented by using FRENIC-
series RS-485 communications facility, its
communications specifications, Modbus RTU/Fuji
general-purpose inverter protocol, function codes and
related data formats

Inverter Support
Software (FRENIC-
Loader4) Instruction
Manual

INR-S147-21040-E

Manual for the inverter support loader software for
Windows.
With FRENIC-Loader4, you can set the inverter’s function

codes, manage data, create customizable logic functions,
etc., from a PC.

* In this User’s Manual, this software is referred to as
either “PC Loader” or “FRENIC Loader,” depending on
the contents being described.

Revisions are made to the above documents whenever required, and therefore the latest version should be obtained

before use.



How this manual is organized
This manual is configured as follows.

Chapter 1 BEFORE USE

This chapter describes the items to be checked before the use of the inverter.

Chapter 2 INSTALLATION AND WIRING

This chapter describes the important points in installing and wiring inverters.

Chapter 3 OPERATION USING THE KEYPAD

This chapter describes inverter keypad operation.

Chapter4 TEST RUN PROCEDURE

This chapter describes basic settings required for making a test run.

Chapter 5 FUNCTION CODES

This chapter explains the table of function codes used by FRENIC-Ace, indexed per purpose, and the details of
each function code.

Chapter 6 TROUBLESHOOTING

This chapter describes troubleshooting procedures to be followed when the inverter malfunctions or detects an
alarm or a warning condition. Firstly, check whether any alarm code or the " warning" indication is displayed or not,
and then proceed to the troubleshooting items.

Chapter 7 MAINTENANCE AND INSPECTION

This chapter describes the maintenance and inspection items of the inverter.

Chapter 8 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter describes the main block diagrams of the control section.

Chapter 9 COMMUNICATION FUNCTIONS

This chapter describes an overview of inverter operation through RS-485 communication and Ethernet communication.
For details on RS-485 communication, refer to the “RS-485 Communications User's Manual (24A7-E-0082[1)".

Chapter 10 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, capacity selection
procedure, and equations for calculating capacities to help you select optimal motor and inverter models. It also
helps you select braking resistors, inverter mode (HHD, HND, HD, or ND), and motor drive control.

Chapter 11 SELECTING PERIPHERAL EQUIPMENT

This chapter describes how to use a range of peripheral equipment and options, FRENIC-Ace's configuration with
them, and requirements and precautions for selecting wires and crimp terminals.

Chapter 12 SPECIFICATIONS

This chapter describes the inverter output ratings.

Chapter 13 EXTERNAL DIMENSIONS

This chapter gives external dimensions of the inverter.

APPENDICES
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B Safety precautions

Be sure to read this User's Manual thoroughly prior to installation, wiring (connection), operation, maintenance, or
inspection to ensure correct use of the product. Furthermore, ensure a thorough understanding of device knowledge,
safety information, as well as all related precautions.

Safety precautions contained in this User's Manual have been categorized as follows.

AWARN I NG Indicates possible danger, leading to death or serious injury if the product is handled
incorrectly.

ACAUT'ON Indicates possible danger, leading to minor or moderate injury, or physical property
damage only if the product is handled incorrectly.

Failure to heed the information contained under the CAUTION title may also result in serious consequences.
All items indicate important content and must therefore be observed.

Application

AWARNING

« The FRENIC-Ace is a piece of equipment used to run three-phase induction motors and permanent magnet
synchronous motors (hereafter, “PMSM”). It cannot be used for single-phase motors or other applications.

Failure to observe this could result in fire or an accident.

» The FRENIC-Ace cannot be used as is for applications which may have a direct effect on the human body
such as life support machines.

 Strict quality control has been observed in the manufacture of this product, however, safety devices should
be installed when the product is used for equipment which may result in a serious accident or loss in the
event of failure.

Failure to observe this could result in an accident.

Installation

AWARNINGA

* Install on non-combustibles such as metal.

* Do notinstall near combustibles.
Failure to observe this could result in fire.

» If using an optional DC reactor, there is a possibility of users coming into contact with main circuit terminal
block parts (live parts). In such cases, take measures such as installing the product in a location where it will
not easily come into contact with people.

Failure to observe this could result in electric shock or injury.

ACAUTION

* Do not hold the surface cover when transporting the product.

Failure to observe this could result in injury if the product is dropped.

» Take measures to prevent foreign material such as lint, wastepaper, wood shavings, dust, or metal scraps
getting into the inverter, or adhering to the cooling fan.

» Use the specified screws for changing the mounting base.
Failure to observe this could result in fire or an accident.

* Do notinstall or run inverters with damaged external or internal parts.
Failure to observe this could result in fire, an accident, or injury.
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Wiring

AWARNINGA

» If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in
the upstream power supply line in order to avoid the entire power supply system's shutdown undesirable to
factory operation, install a residual-current-operated protective device (RCD)/earth leakage circuit breaker
(ELCB) individually to inverters to break the individual inverter power supply lines only.

» Connect to the power supply via a molded case circuit breaker or earth leakage circuit breaker (with
overcurrent protection function) for each inverter. Use the recommended molded case circuit breaker or
earth leakage circuit breaker, and do not use devices that exceed the recommended capacity.

» Be sure to use the specified wire size.
« Tighten terminals with the prescribed tightening torque.

 If there are multiple inverter and motor combinations, do not use multi-core cables for the purpose of
bundling and storing wiring for multiple combinations.

* Do not install a surge suppressor to the inverter output side (secondary side).

» Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer
exceeds 500 kVA, and is at least 10 times the inverter rated capacity.

Failure to observe this could result in fire.
» Ground the inverter in compliance with the national or local electric code.
+ Always connect the ground line to the inverter grounding terminal [SG]
Failure to observe this could result in electric shock or fire.
» Wiring work should be carried out by qualified professionals.
» Carry out wiring work after ensuring that the power has been turned OFF.
Failure to observe this could result in electric shock.
» Always carry out wiring after installing the unit.
Failure to observe this could result in electric shock or injury.

» Ensure that the number of phases and rated voltage of the product input power supply matches that for the
connected power supply.

» Do not connect the power lines to the inverter output terminals [U], [V], [W].

*  When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals [P(+)]-
[DB].
Failure to observe this could result in fire or an accident.

» Control signal lines generally do not have a reinforced insulation coating, and therefore if control signal
lines come into contact with live parts of the main circuit, the insulation coating may be damaged for some
reason. In such a case, there is a danger that high voltage from the main circuit will be applied to the control

signal lines, and therefore care should be taken to ensure that they do not come into contact with live parts
of the main circuit.

Failure to observe this could result in an accident or electric shock.

AWARNINGA

» Switch all switches after first waiting 5 minutes after turning OFF the power, ensuring that the LED monitor
and charge lamp are OFF, and use a device such as a tester to ensure that the DC intermediate circuit
voltage across main circuit terminals [P(+)] and [N(-)] has dropped to a safe level (+25 VDC or less).

Failure to observe this could result in electric shock.

ACAUTION

» The inverter, motor, and wiring generate electric noise, which may cause nearby sensors and devices to
malfunction. Employ noise countermeasures to prevent malfunction.

Failure to observe this could result in an accident.

XV



Operation

AWARNINGA

» Be sure to attach the inverter surface cover before turning the power ON. Do not remove the surface cover
while the power is ON.

» Do not operate the unit with wet hands.
Failure to observe this could result in electric shock.

« If the product stops after being tripped when the retry function is selected, depending on the cause of the
trip, the product will restart automatically, and the motor will rotate. Design the machinery in such a way as
to ensure the safety of the human body and surrounding area even when operation is resumed.

» There may be times when the stall prevention function (torque limiting) causes the product to run at an
acceleration/deceleration time or speed different from the set values. Design the machinery in such a way
that safety is ensured even at such times.

Failure to observe this could result in an accident.

+ The keypad key is enabled only when keypad operation is selected with function code F02. Please
prepare a separate EMERGENCY STOP switch When function code H96 has been set to “0” or “2”, the
key will be disabled if the operation command method is changed from operation command with the keypad
by selecting link operation "LE".

+ If any of the protective functions has been activated, first remove the cause. Then, after checking that all
run commands are set to OFF, release the alarm. If the alarm is released while any run command is set to
ON, the inverter may supply the power to the motor, running the motor.

Failure to observe this could result in an accident.

» By selecting the momentary power failure resume operation (F14 = 3 to 5), operation will resume
automatically following recovery. Design the machinery in such a way as to ensure operator safety even
when operation is resumed.

« Set function codes after ensuring a sufficient understanding of this User's Manual. If operation is performed
after recklessly changing function code data, the motor may rotate at a torque and speed at which the
machine is unable to tolerate.

* When auto tuning is started, the motor rotates. Conduct a sufficient check to ensure that there is no danger
even when the motor rotates.

Failure to observe this could result in an accident or injury.

» Even if the inverter cuts off the supply of power to the motor, if voltage is being applied to main power
supply input terminals [L1/R], [L2/S], and [L3/T] or [L1/L] and [L2/N], voltage may be output to inverter
output terminals [U], [V] and [W].

» Even if the motor is stopped by DC braking operation or pre-excitation operation, voltage will be output to
the inverter output [U], [V] and [W] terminals.

Failure to observe this could result in electric shock.

» Inverter high-speed operation settings can be specified easily. If settings are changed, use the product after
sufficiently checking the motor and machine specification.

Failure to observe this could result in injury.

ACAUTION

» The cooling fans and braking resistors become very hot. Do not touch.
Failure to observe this could result in burns.

» Mechanical holding is not possible with the inverter brake function.
Failure to observe this could result in injury.

« The digital input terminals are equipped with a function used to start and stop operation or change the speed command
with the "FWD" operation command or "BX" free-run command and so on. Depending on the digital input terminal
status, operation may start suddenly, or the speed may change significantly simply by changing the function code
settings. Make changes to function code settings after sufficiently ensuring safety.

+ With digital input, functions ("SS1, SS2, SS4, SS8", "Hz2/Hz1", "Hz/PID", "IVS", "LE", etc.) used to change
the operation procedure for operation commands or command procedure for speed commands can be
assigned. Depending on the conditions, changes to these signals may result in operation being started
suddenly or the speed changing suddenly.

« Ensure safety before modifying customizable logic related function code settings (U codes and related
function codes) or turning ON the "Cancel customizable logic" terminal command CLC. Depending upon the
settings, such modification or cancellation of the customizable logic may change the operation sequence to
cause a sudden motor start or an unexpected motor operation. Carry out a sufficient safety check
beforehand.

Failure to observe this could result in an accident or injury.
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Speed control mode

ACAUTION

+ If the control constant for the automatic speed regulator (ASR) used with speed control is not at an
appropriate value, even if the operation command is turned OFF, deceleration control may not be
performed, and stop conditions may not be met due to such reasons as hunting caused by a high gain
setting. As a result, operation may continue.

* Hunting due to a high response may occur in the low-speed area when decelerating, the speed detection
value may deviate from the zero-speed area before the continuous zero speed control time (F39) has
elapsed, the mode may change to low-speed mode again without stop conditions being met, and operation
may continue.

« If the actual speed deviates from the speed command after adjusting the ASR control constant to an
appropriate value and applying the speed mismatch alarm function, an alarm is tripped, allowing the motor
to be stopped safely. Furthermore, taking measures such as changing the ASR control constant setting
based on the speed, or judging stop speed detection with a speed command value allows the inverter to
successfully control the motor.

Failure to observe this could result in an accident or injury.

Torque control mode

ACAUTION

*  When performing torque control, in cases such as when the motor is being rotated from the load side with
torque greater than that specified with the torque command, there are times when torque conditions are not
met, and operation continues even when the operation command is turned OFF.

+ If wishing to cut the inverter output at such times, take measures such as changing to speed control and
bringing the motor to a decelerated stop, or issuing a coast to stop command.

Failure to observe this could result in an accident or injury.
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Maintenance and inspection, and parts replacement

AWARNINGA

» Carry out inspection after waiting 5 minutes or longer after turning OFF the power. Furthermore, ensure that
the LED monitor and charge lamp are OFF, and use a device such as a tester to ensure that the DC
intermediate circuit voltage across main circuit terminals [P(+)] and [N(-)] has dropped to a safe level (+25
VDC or less).

Failure to observe this could result in electric shock.

» Be sure to perform the daily inspection and periodic inspection described in the instruction manual. Lengthy
use of the product without inspection could result in inverter failure and damage, or accident and fire.

» A periodic inspection cycle of 1 to 2 years is recommended, however, the cycle may be shortened
depending on the usage conditions.

» Itis recommended that parts for periodic replacement be replaced after the standard number of years
indicated in the instruction manual. Lengthy use of the product without replacing parts could result in inverter
failure and damage, or accident and fire.

» Contact outputs [30A/B/C] use relays, and may remain ON or OFF, or in an indefinite state when the life is
reached. In the interests of safety, equip the product with an external protection function.

Failure to observe this could result in fire or an accident.
* Maintenance and inspection, and part replacement should only be carried out by the authorized personnel.
* Remove all metal objects (watches, rings, etc.) before beginning work.
» Be sure to use insulated tools.
* Never modify the product.
Failure to observe this could result in electric shock or injury.

Disposal

ACAUTION

+ If disposing of the FRENIC-Ace, handle as industrial waste.

Failure to observe this could result in injury.

General precautions

ACAUTION

» The drawings in this User's Manual are used to provide detailed descriptions, and therefore some may be
drawn with covers or safety shields removed. When running the product, do so only after returning covers or
shields to their prescribed original locations, and then run as described in the User's Manual.

» In an open network system using Ethernet technology, while it is easier to connect to the outside, the risk of
cyberattacks such as unauthorized access and deliberately increasing the volume of communication data
and causing a network failure is also high.

Countermeasures against such risks must be taken by the customer.

+ If you have questions about your network system or problems, contact your network system administrator.

* We shall assume no responsibility for any trouble, accident, or damage caused by unauthorized external
access in the system using this product.

Icons
The following icons are used in this instruction manual.

@ Incorrect handling due to negligence of the description accompanying this icon may undermine the true
performance of the FRENIC-Ace, and incorrect operation or settings may result in an accident.

Tip  [Indicates reference items helpful for operation and data entry for the inverter.

L] Indicates references.
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. _______________________________________________________________________________| Chapter 1

BEFORE USE

This chapter describes the items to check before the use of the inverter.
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1.1 Acceptance Inspection (Nameplates and Inverter Type)

11 Acceptance Inspection (Nameplates and Inverter Type)

Unpack the package and check the following:
(1) The package contains both the inverter unit and instruction manual, and the product has suffered no damage
(breakage, dents, parts that have fallen off) during transport.

(2) The Main nameplate is attached to the inverter at the location shown in Figure 1.2-1. Check that the product
corresponds to what you have ordered.

FRNOO0O1 to 0040E3[1-2G
FRNOO0O2 to 0029E3[1-4G

L
()
D
L
o
©)
s
|
m

FRNO0056 to 0115E3[1-2G

FRNO0037 to 0072E3[1-4G ~
FRNO0O1 to 0012E3[1-7G o
(a) Main FRNOO20E3S 4G SER.No. B ' 2
. e I-e] FRNOO72E3S-4G  SER.No! S
nameplate HD HND HHD il e =
3PHI1PH 380Y/220-480Y/277V 50/60Hz = ND HD HND HHD
w ‘ = E# SOURCE 3PHHPH 380Y/220-480Y/277V 50/60Hz
[realls 3PH 380480V 0.1-588Hz HEdn] 94.3A 77.9A 77.9A 60.6A
amnm 1255{; ‘@n%ﬁﬂ%&"mm 12a¥Amm 15%‘&’ Lmn INDCONTEQ. 7090 OUTPUT 3PH 380-480V 0.1-599Hz
IEZILDGS 14% 1A% gxxgﬁg: 72A12L3“/ Amin 50A1SU-/ 1min SGAWZ(-]/ 1min ;gﬁ:ggui_::::
SDGRWDI:A I‘DcltIF'lﬂ MASS 3.8kg WEIGHT 8.4lbs MFGZm } MOTOR 1
IE2LOSS  1.9% 1.9% 1.7% 1.7%
SCCR 100kA 1P Code IP20° MASS 10kg WEIGHT 22lbs  MFG 2023

LY=} o~
3
— CFI @E E% e
=
ElE
glid) | s
INDCONTEQ. 7B98 | s

Designed by Fuji Electric, Japan Assembled in Thailand TH Fuiji Electric Co,,Ltd.

(b) Sub- TYRE FRN0029E38-46 .TYPE FRNOO72E3S-4G
nameplate SERMo. 2R | SER No.

Figure1.1-1 Nameplates

TYPE: Type of inverter
FRN 0001 E 3 -2 G

| Code | Series name T | Code | Destination/Manual |
[ FRN | FRENIC series [ 6 | Global/English |
Three-phase 200V Code Input power supply
Code Standard applicable motor output [kW] 2 Three-phase 200V
HHD HND HD ND 4 Three-phase 400V
0001 0.1 0.2 - - 7 Single-phase 200V
2 l l - -
0115 22 30 - - Code Construction
S Basic type
Three-phase 400V E EMC filter built-in type
Code Standard applicable motor output [kW] N Ethernet built-in type
HHD HND HD ND
0002 0.4 0.75 0.75 0.75
1 1 ? 1 ! | Code | Development series |
0072 22 30 30 37 [ 3 1] 3 |
Single-phase 200 V [ Code | Applicable scope |
Code Standard applicable motor output [kW] | E | High-performance standard |
HHD HND HD ND
0001 0.1 0.2 - -
! 1 ! -
0012 22 3.0 -

Figure1.1-2 Type of inverter

Note The inverter types indicated in all tables in this manual are expressed in the form “FRN***E3[1-2G,
FRN****E30-4G, FRN***E3[-7G".
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1.1 Acceptance Inspection (Nameplates and Inverter Type)

B Functional differences by construction type

The FRENIC-Ace series of inverters has different functions depending on the construction type. The main
differences are listed in the table below.

L) For other differences, refer to Chapter 12 “12.2 Common Specifications.”

Functional differences

Y: Equipped; N: Not equipped

Construction type

Main functional differences E3S | E3E E3N Reference
No. of control circuit terminals (Input [X], 5 2 3 1
Output [Y]) ’ '
No. of analog output terminals [FM] 2 1
Control _— Y
circuit RS-485 communication port 1 (RJ-45 (When CBAD-CP option N
. connector) } . Chapter 2
terminal is equipped.)
functions  |RS-485 communication port 2 (control v N
circuit terminal)
Ethernet communication port 1/2, DC24V N v
input
Chapter 3 (other
Keypad  |Operation (including remote operation) Possible Not  finan E3N)
functions possible | chapter 9 (E3N)
7-segment display 4 digits 2 digits
Function codes Common Dedicated |Chapter 5
Option card installation Possible th Chapter 11
possible

B _Switching the rating specification

There are four modes of inverter, HHD, HND, HD and ND "2, and the modes change based on the load applied to

the inverter.

Specifications in each mode are printed on the main nameplate.
*1: Only the HHD mode is available for the single-phase 200 V series EMC filter built-in type.

*2: Only the HDD and HND modes are available for the three-phase 200 V series and single-phase 200 V series,
except for the EMC filter built-in type.
L] For details on HHD/HND/HD/ND, refer to Chapter 4 “4.5 Switching the Applicable Motor Rating (ND, HD, HND
and HHD Modes)” or Chapter 10 “10.4 Selecting an Inverter Drive Mode (ND/HD/HND/HHD).”
Furthermore, the rated current differs for the HHD/HND/HD/ND modes, and the diameter of the wiring and the
applicable instruments and devices will therefore differ.

BE

For details on the applicable wiring, refer to Chapter 2 “2.2 Wiring” in this manual.

For details on molded case circuit breakers, earth leakage circuit breakers, and magnetic contactors, refer to

Chapter 11 “11.3 Molded Case Circuit Breaker (MCCB), Residual-current-operated Protective Device

(RCD)/Earth Leakage Circuit Breaker (ELCB) and Magnetic Contactor (MC).”

For details on other applicable

instruments and devices, refer to Chapter 11 in this manual.

HHD

HND

HD

ND

SOURCE

OUTPUT

Designed for heavy-duty load applications.

Overload capability: 150% for 1 min of rated output current, 0.5 s at 200%

Designed for general load applications.

Overload capability: 120% for 1 min.

Designed for heavy-duty load applications.

Overload capability: 150% for 1 min.

Designed for general load applications.

Overload capability: 120% for 1 min.

Number of input phases (three-phase: 3 PH), input voltage*1, input frequency, input current

*1 For the 400 V series, this is shown as “line voltage Y/voltage to ground — line voltage Y/voltage to
ground.”

For a power supply voltage range of 380 - 480 V, the input voltage would be shown as
“380Y/220-480Y/277.”

Number of output phases, rated output voltage, output frequency range, rated output current, and
overload capability
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1.1 Acceptance Inspection (Nameplates and Inverter Type)

MOTOR

IE2/LOSS :

MFG

IP CODE
SCCR
MASS
SER.No.

Applicable motor

ErP (Energy related products) command notation (grade/loss (%))

Loss data that occurs under all operating conditions can be referenced from a QR code.
ErP (Energy related products) command notation (year of manufacture (Western calendar))
Protection level

Short-circuit capacity

Mass of the inverter in kilograms

Product number 31A123A0579 AA
Product version

Production week 60 1
Production week: This indicates the week number that is numbered from
1st week of January. The 1st week of January is
indicated as '01.

Production year: Last digit of year

If you suspect the product is not working properly or if you have any questions about your product, contact your
Fuji Electric representative.
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1.2 Product External Appearance

1.2 Product External Appearance

(1) Overall External Appearance

Sub-nameplate
(inside of cover)

Control circuit
terminal block

Front cover

Main circuit
terminal block

Main nameplate
Wiring guide

(a) FRNOOOBE3S-2G

Control circuit
Cooling fan terminal block

Main circuit

Keypad terminal block

Front cover

Warning plate Wiring guide

(b) FRNOOBIE3S-2G

Cooling fan

Control circuit
terminal block

Keypad Main circuit

terminal block

Front cover

(c) FRNO115E3S-2G
Figure 1.2-1 Overall external appearance
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1.2 Product External Appearance

)

Warning plate and label

FRENIC-Ace
AWARNINGA S Saesioee

Read the manual and follow the instruction before installation
or operation Do not remove cover while applying power.
Wait 5 minutes for capacitor discharge after disconnecting
power supply. High touch current. Be sure to ground the unit

AAVERTISSEMENTA &8 Srocimon

Lisez le manuel et suivez les instructions avant linstallation
ou [utilisation. Ne retirez pas le couvercle lors de la mise
sous tension. Attendez 5 minutes pour la décharge du
condensateur aprés avoir décomecte lalimentation. Courant
de toucher élevé. Assurez-vious de mettre lunité a la terre.

A BE A ohEE0sThGY.
BAN, BEORICLS T EREEE R By F L,
EREBLURRENE 5 SR ERN -FIIELTE
BEOBENEY. BT T-AERTEIL,

(a) FRNO0001 to 0020E302G,
FRNO0O02 to 0012E304G,
FRNOO0O1 to 0012E307G

(ARG AVETESENET o o v btk A ARER|

Warning label

Warning plate

FRENIC-Ace
AWARNING A E¥Sresiod

Read the manual and follow the instruction before installation
or operation. Do not remove cover while applying power.
Wait 5 minutes for capacitor discharge after disconnecting
power supply. High touch current. Be sure to ground the unit.

AAVERTISSEMENTA S5 #iEmonon

Lisez le manuel et suivez les instructions avant l'nstallation
ou lutilisation. Ne retirez pas le couvercle lors de la mise
sous tension. Attendez 5 minutes pour la décharge du
condensatelr apres avoir déconnecté l'alimentation. Courant
de toucher élevé. Assurez-vous de mettre lunité a la terre

A EE A BB RS,

RERIE(T ZAIES L RRRFRA BHERAET.
TR R IR R 5 £ 80 2 IS A BT F AT E ER.
RS 2. S IETREID.

N BE A R BBOBE N,

B BEORICLE TRESHBEE SRS TEL.
BRPELURRERE 5 PLARRED —ERTEVTL,
BROSETNSGY 4T 7-AERRTETL,

A\ WARNING

A RISK OF
ELECTRIC SHOCK

i

BT
Elk=LE)

MEE

BED
BEThdH

(b) FRNO0030 to 0115E302G
FRNO0022 to 0072E304G

Figure 1.2-2 Warning plate and label
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1.3 Precautions for Using Inverters

1.3 Precautions for Using Inverters

This section provides precautions when applying inverters, e.g. precautions for installation environment, power
supply lines, wiring, and connection to peripheral equipment. Be sure to observe these precautions.

1.3.1 Operating environment

Install FRENIC-Ace in an environment that satisfies the operating environment requirements listed in Table1.3-1.

Table1.3-1 Operating environment

Iltem Specifications

Site location | Indoors
Ambient [FRN-E3S (Basic type), FRN-E3N (Ethernet built-in type)]

temperature | - LLD/HND: -10 to +55 °C (14 to 131 °F)
(Current derating is necessary in the +50 to +55 °C (122 to 131 °F) range.) (Note 4)

HND: -10 to +50 °C (14 to 122 °F),
three-phase 200 V type for FRNOO12E3[J-2G to FRNO020E3[1-2G,
three-phase 400 V type for FRNOOO7E3[1-4G to FRNOO12E3[1-4G,
single-phase 200 V type for FRNOOO4E3[-7G to FRNO012E3-7G
(Current derating is necessary in the +40 to +50 °C range.) (Note 4)

HD/ND: -10 to +50 °C (14 to 122 °F)
(Current derating is necessary in the +40 to +50 °C (104 to 122 °F) range.) (Note 4)

When installed closely side-by-side (Note 3):

HHD/HND: -10 to +40 °C (14 to 104 °F)

HND: -10to +30 °C (14 to 86 °F),
three-phase 200 V type for FRNO012E3[-2G to FRNO020E3[J-2G,
three-phase 400 V type for FRNOOO7E3[-4G to FRNO0O12E3[J-4G,
single-phase 200 V type for FRNOOO4E3[-7G to FRNO012E3[-7G

HD/ND: -10 to +30 °C (14 to 86 °F)

[FRN-E3E (EMC filter built-in type)]
HHD/HND: -10 to +55 °C (14 to 131 °F)
(Current derating is necessary in the +50 to +55 °C (122 to 131 °F) range.) (Note 4)

HND: -10to +50 °C (14 to 122 °F),
three-phase 400 V type for FRNOOO7E3[1-4G to FRNOO12E3[1-4G
(Current derating is necessary in the +40 to +50 °C range.) (Note 4)

HD/ND: -10 to +50 °C (14 to 122 °F)
(Current derating is necessary in the +40 to +50 °C (104 to 122 °F) range.) (Note 4)

When installed closely side-by-side (Note 3):
HHD/HND: -10 to +40 °C (14 to 104 °F)

HND: -10to +30 °C (14 to 86 °F),
three-phase 400 V type for FRNOOO7E3[1-4G to FRNOO12E3[J-4G

HD/ND: -10 to +30 °C (14 to 86 °F)

Relative 5 to 95% RH (No condensation)
humidity

Atmosphere | The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable gases, oil
mist, vapor or water droplets.

(Pollution Degree 2 (IEC60664-1)) (Note 1)

The atmosphere can contain a small amount of salt (0.01 mg/cm? or less per year).

The inverter must not be subjected to sudden changes in temperature that will cause
condensation to form.

Altitude 1,000 m (3,300 ft) max. (Note 2)

Atmospheric| 86 to 106 kPa
pressure
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1.3 Precautions for Using Inverters

FRNO0001 to 0012E30-7G

ltem Specifications

. . . 2tolessthan9 | 9 toless than 20 20 to less than 55 55to less
Vibration Type of inverter Hy Hyz Hy than 200 Hz "
FRN0001 to 0115E30-2G 3 mm 3
L
FRNO0002 to 0072E3[1-4G mm (Max. 9.8 m/s? 5.9 m/s? 1 m/s? 4
amplitude) 8
w
m

(Note 1) Do not install the inverter in an environment where it may be exposed to lint, cotton waste or moist dust
or dirt which will clog the heat sink of the inverter.
If the inverter is to be used in such an environment, install it in a dustproof panel of your system.

—
Q
©

N

O

(Note 2) If you use the inverter at an altitude above 1,000 m (3,300 ft), you should apply an output current derating
factor as listed in Table 1.3-2.

Table 1.3-2 Output current derating factor relative to altitude

Altitude Output current derating factor
1,000 m or lower (3,300 ft or lower) 1.00
1,000 to 1500 m (3,300 to 4,900 ft) 0.97
1,500 to 2,000 m (4,900 to 6,600 ft) 0.95
2,000 to 2,500 m (6,600 to 8,200 ft) 0.91
2,500 to 3,000 m (8,200 to 9,800 ft) 0.88

(Note 3) When installing inverters side-by-side, take vibrations, shocks, and installation tolerances into
consideration to ensure that the inverters do not interfere with each other. Furthermore, please note
that mounting adapters for keypad options may be difficult to remove depending on the inverter
capacity.

(Note 4) Output current derating is necessary when using the inverter in an environment exceeding the specified
ambient temperature.

1-7



1.3 Precautions for Using Inverters

[FRN-E3S (Basic type), FRN-E3N (Ethernet built-in type)]

120
HMD("2) HHD/HMD
g 100 \
i=l
E W HD_fND/’ Va0
2 o HND(r3) | HHD/HND(T)
:
= 40
=
5
o 20
0
-10 0 10 20 30 40 50 &0
[14]  [32] [50]  [68]  [86]  [104] [122]  [140]

Ambientternperature (*C) [*F]

(*1) FRN0002/0004E3 A-2G (HND mode) and FRNOO59E3M-4G
(*2) FRN0012/0020E3 A-2G (HND mode) and FRN0007/0012E3M-4G (HND mode)
(*3) FRNOOO4E3 A-7G to FRNOO12E3 A-7G (HND mode)

l: S (Basic type) or N (Ethernet built-in type) or E (EMC filter built-in type)
A: S (Basic type) or N (Ethernet built-in type)

[FRN-E3E (EMC filter built-in type)]

120
HND(*2) HHD/HND

__100
S
o
g / va
= HD/ND HHD/HND(*1)
g 60
5
(8
5 40
o
g
20
0
-10 0 10 20 30 40 50 60
[14] [32] [50] [68] [86] [104] [122] [140]

Ambient temperature (°C) [°F]

(*1) FRNO002/0004/0006E3E-4G (HND mode) and FRNOO5S9E3E-4G
(*2) FRNOOO7/0012E3E-4G (HND mode)

Fig. 1.3-1 Output current derating according to ambient temperature
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1.3 Precautions for Using Inverters

Fuji Electric strongly recommends installing inverters in a panel for safety reasons.

When installing the inverter in a place outside the specified environmental requirements, it is necessary to derate
the inverter or consider a panel design or installation location suitable for that environment. For details, refer to the
Fuji Electric technical information “Design of Panels” or consult your Fuji Electric representative.

The special environments listed below require using specially-designed panels or consideration of the panel
installation location.

Environments

Possible problems

Sample measures

Applicable industries

Highly concentrated
sulfidizing gas or
other corrosive gases

Corrosive gases cause parts
inside the inverter to
corrode, resulting in an
inverter malfunction.

Any of the following measures
may be necessary.

* Mount the inverter within
sealed paneling with IP6X
or air-purge mechanism.

* Place the paneling in a
room free from effects of
the gases.

Certain applications
in paper
manufacturing,
sewage or sludge
treatment, tire
manufacturing,
gypsum
manufacturing,
metal processing,
and textile
manufacturing.

A lot of conductive Entry of conductive dust into | Any of the following measures | Wiredrawing
dust or foreign the inverter causes a short may be necessary. machines, metal
material (e.g., metal circuit. « Mount the inverter within processing,

powders or shavings,
carbon fibers, or
carbon dust)

sealed paneling.

* Place the paneling in a
room free from effects of
the conductive dust.

extruding machines,
printing presses,
combustors, and
industrial waste
treatment.

A lot of fibrous or
paper dust

Fibrous or paper dust
accumulated on the heat
sink lowers the cooling
effect. Entry of dust into the
inverter causes the
electronic circuitry to
malfunction.

Any of the following measures

may be necessary.

* Mount the inverter within
sealed paneling that shuts
out dust.

* Ensure a maintenance
space for periodical
cleaning of the heat sink in
panel design.

» Employ external cooling
when mounting the inverter
within paneling for easy
maintenance, and perform
periodic maintenance.

Textile
manufacturing and
paper
manufacturing

High humidity or dew
condensation

In an environment where a
humidifier is used or where
the air conditioner is not
equipped

with a dehumidifier, high
humidity or dew
condensation results, which
causes a short-circuiting or
malfunction of electronic
circuitry inside the inverter.

» Put a heating module such
as a space heater within
the paneling.

Outdoor installation,
film manufacturing
line, pumps and
food processing.

Vibration or shock
exceeding the
specified level

If a large vibration or shock
exceeding the specified level
is applied to the inverter, for
example, due to a carrier
running on seam joints of
rails or blasting at a
construction site, the inverter
structure gets damaged.

* Insert shock-absorbing
materials between the
mounting base of the
inverter and the paneling
for safe mounting.

Installation of
inverter paneling on
a carrier or self-
propelled machine.
Ventilating fan at a
construction site or
a press machine.

BEFORE USE
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1.3 Precautions for Using Inverters

Environments Possible problems Sample measures Applicable industries
Fumigation for export | Halogen compounds such * When exporting an inverter | Exporting.
packaging as methyl bromide used in built within paneling or

fumigation corrodes some attached to other
parts inside the inverter. equipment, pack them in a

previously fumigated
wooden crate.

* When packing a lone
inverter for export, use
laminated veneer lumber
(LVL).




1.3 Precautions for Using Inverters

1.3.2 Storage environment

The storage environment in which the inverter should be stored after purchase differs from the usage environment.
Store the FRENIC-Ace in an environment that satisfies the requirements listed below.

[1] Temporary storage

Table 1.3-3 Storage and transport environments

Item Specifications
During transport: -25 to
Storage +70 °C (-13 to +158 °F)
temperature During storage: -25 to Places not subjected to abrupt temperature changes or
+65 °C (-13 to +153 °F) condensation or freezing
Relative o
ity 5~95 % RH(Note 1)

The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable
Atmosphere gases, oil mist, vapor, water droplets or vibration.
The atmosphere can contain a small amount of salt (0.01 mg/cm? or less per year).

Atmospheric 86 to 106 kPa (during storage)

pressure 70 to 106 kPa (during transportation)

(Note 1) Even if the humidity is within the specified requirements, avoid such places where the inverter will be
subjected to sudden changes in temperature that will cause condensation or freezing.

Precautions for temporary storage

(1) Do not leave the inverter directly on the floor.

(2) If the environment does not satisfy the specified requirements listed in Table 1.3-3, wrap the inverter in an
airtight vinyl sheet or the like for storage.

(3) If the inverter is to be stored in a high-humidity environment, put a drying agent (such as silica gel) in before
wrapping.

[2] Long-term storage

The long-term storage method of the inverter varies largely according to the environment of the storage site. General
storage methods are described below.

(1) The storage site must satisfy the requirements specified for temporary storage.

However, for storage exceeding three months, the surrounding temperature range should be within the range
from -10 to +35 °C (14 to 95 °F). This is to prevent electrolytic capacitors in the inverter from deterioration.

(2) The wrapping must be airtight to protect the inverter from moisture. Add a drying agent (such as a silica gel)
inside the airtight wrapping to maintain the relative humidity inside the package within 70%.

(3) If the inverter has been installed to the equipment or paneling, and left at construction sites or other places
where it may be subjected to humidity, dust or dirt, then temporarily remove the inverter and store it in the
environment specified in Table 1.3-3.

Precautions for storage over 1 year

If the inverter has not been powered on for a long time, the special properties of the electrolytic capacitors may
deteriorate.

Power the inverters on once a year and keep the inverters powered on for 30 to 60 minutes.

Do not connect the output (secondary) circuit or run the inverter.

BEFORE USE
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1.3 Precautions for Using Inverters

1.3.3 Precautions for connection of peripheral equipment
[1] Phase-advancing capacitors for power factor correction

Do not mount a phase-advancing capacitor for power factor correction in the inverter's input (primary) or output
(secondary) circuit. Mounting it in the input (primary) circuit has no effect.

To correct the inverter power factor, use an optional DC reactor (DCR). Mounting it in the output (secondary) circuit
causes an overcurrent trip, disabling operation.

An overvoltage trip that occurs when the inverter is stopped or running with a light load is assumed to be due to
surge current generated by opening/closing of phase-advancing capacitors in the power system. An optional DC/AC
reactor (DCR/ACR) is recommended as a measure to be taken on the inverter side.

Inverter input current contains harmonic components that may affect other motors and phase-advancing capacitors
on the same power supply line. If the harmonic components cause any problems, connect a DCR/ACR to the
inverter.

In some cases, it is necessary to insert a reactor in series with the phase-advancing capacitors.

[2] Power supply lines (Application of a DC/AC reactor)

Use a DC reactor (DCR) when the capacity of the power supply transformer is 500 kVVA or more and is 10 times or
more the inverter rated capacity or when there are thyristor-driven loads on the same power supply line. If no DCR
is used, the percentage-reactance of the power supply decreases, and harmonic components and their peak levels
increase. These factors may damage rectifiers or capacitors in the converter section of the inverter or decrease the
capacitance of the capacitors.

If the input voltage interphase unbalance rate is between 2% and 3%, use an optional AC reactor (ACR).

Interphase unbalance rate [%] = Max. voltage [V] - Min. voltage [V[ / Three-phase average voltage [V] x 67 (see
IEC/EN61800 - 3)

[3] DC reactor (DCR) for correcting the inverter input power factor (for suppressing
harmonics)
To correct the inverter input power factor (to suppress harmonics), use a DCR. Using a DCR increases the reactance

of inverter’s power source so as to decrease harmonic components on the power source lines and correct the power
factor of the inverter.

DCR models Input power factor Remarks

DCR2/4-000D Approx. 90% to 95% -

@ » Select a DCR matching not the inverter capacity but the standard applicable motor.
Applicable reactors differ depending on the HHD/HND/HD/ND modes even with the same type of
inverter.

» For applied motors of 75 kW or above, be sure to connect a DCR to the inverter.

[4] PWM converter for correcting the inverter input power factor

Using a PWM converter (High power-factor, regenerative PWM converter, RHC series) corrects the inverter power
factor up to nearly “1.”
When combining an inverter with a PWM converter, disable the main power down detection by setting the function

code H72 to “0.” If the main power down detection is enabled (H72 = 1, factory default), the inverter interprets the
main power as being shut down, ignoring the entry of run commands.



1.3 Precautions for Using Inverters

[5] Molded case circuit breaker (MCCB) / residual-current-operated protective device
(RCD) / earth leakage circuit breaker (ELCB)

Install a recommended MCCB or RCD/ELCB (with overcurrent protection) in the primary circuit of the inverter to
protect the wiring. Since using an MCCB or RCD/ELCB with a lager capacity than recommended ones breaks the
protective coordination of the power supply system, be sure to select recommended ones. Also select ones with
short-circuit breaking capacity suitable for the power source impedance.

AWARNING

If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in the
upstream power supply line in order to avoid the entire power supply system's shutdown undesirable to factory
operation, install a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)
individually to inverters to break the individual inverter power supply lines only.

Failure to observe this could result in fire.

[6] Magnetic contactor (MC) in the inverter input (primary) circuit

Avoid frequent ON/OFF operation of the magnetic contactor (MC) in the input circuit; otherwise, the inverter failure
may result. If frequent start/stop of the motor is required, use “FWD” or “REV” terminal signals or the / keys
on the inverter's keypad.

The frequency of the MC's ON/OFF should not be more than once per 30 minutes. To assure 10-year or longer
service life of the inverter, it should not be more than once per hour.

Tip * From the system's safety point of view, it is recommended to employ such a sequence that shuts down
the magnetic contactor (MC) in the inverter input circuit with an alarm output signal “ALM” issued on
inverter's programmable output terminals. The sequence minimizes the secondary damage even if the
inverter breaks. When the sequence is employed, connecting the MC's primary power line to the
inverter's control power auxiliary input makes it possible to monitor the inverter's alarm status on the
keypad.

» The breakdown of a braking unit or misconnection of an external braking resistor may cause damage
of the inverter's internal parts (e.g., charging resistor). To avoid such a breakdown linkage, introduce
an MC and configure a sequence that shuts down the MC if a DC link voltage establishment signal is
not issued within three seconds after the MC is switched on. This measure can prevent the spread of
damage in the case of a failure by using the sequence that shuts down the MC. For the braking
transistor built-in type of inverters, assign a transistor error output signal “DBAL” on inverter's
programmable output terminals to switch off the MC in the inverter input circuit.

[7] Magnetic contactor (MC) in the inverter output (secondary) circuit

If a magnetic contactor (MC) is inserted in the inverter's output (secondary) circuit for switching the motor to a
commercial power source or for any other purposes, it should be switched on and off when both the inverter and
motor are completely stopped. This prevents the contact point from getting damaged due to a switching arc of the
MC. The MC should not be equipped with any main circuit surge killer.

Applying a commercial power source to the inverter's output (secondary) circuit breaks the inverter. To avoid this,
interlock the MC on the motor's commercial power supply side with the one in the inverter output circuit so that they
are not switched ON at the same time.

[8] Surge absorber/surge killer

Do not install any surge absorber or surge killer to the inverter's output (secondary) circuit.

BEFORE USE
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1.3 Precautions for Using Inverters

1.3.4

Noise reduction

If noise generated from the inverter affects other devices, or that generated from peripheral equipment causes the
inverter to malfunction, follow the basic measures outlined below.

(1) If noise generated from the inverter affects the other devices through power wires or grounding wires:

Isolate the grounding terminals of the inverter from those of the other devices.

Connect a noise filter to the inverter power wires.

Isolate the power system of the other devices from that of the inverter with an insulated transformer.
Decrease the inverter's carrier frequency (F26). See Note below.

(2) If induction or radiated noise generated from the inverter affects other devices:

Isolate the main circuit wires from the control circuit wires and other devices’ wires.

Put the main circuit wires through a metal conduit pipe, and connect the pipe to the ground near the inverter.
Install the inverter into the metal paneling and connect the whole paneling to the ground.

Connect a noise filter to the inverter power wires.

Decrease the inverter’s carrier frequency (F26). See Note below.

(3) When implementing measures against noise generated from peripheral equipment:

Note)

1.3.5

For inverter’s control signal wires, use twisted or shielded-twisted wires.

When using shielded-twisted wires, connect the shield of the shielded wires to the common terminals of
the control circuit.

Connect a surge absorber in parallel with magnetic contactor’s coils or other solenoids (if any).

Running a permanent magnet synchronous motor (PMSM) at a low carrier frequency may heat the
permanent magnet due to the output current harmonics, resulting in demagnetization. When decreasing

the carrier frequency setting, be sure to check the allowable carrier frequency of the motor.

Leakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching on/off inside
the inverter produces leakage current through stray capacitance of inverter input and output wires or a motor. If any
of the problems listed below occurs, take an appropriate measure against them.

Problem Measures
An earth leakage circuit breaker (with 1) Decrease the carrier frequency.
overcurrent protection) that is connected | 2) Make the wires between the inverter and motor as short as
to the input (primary) circuit has tripped. possible.

3) Use an earth leakage circuit breaker with lower sensitivity than
the one currently used.

4) Use an earth leakage circuit breaker that features measures
against the high frequency current component (Fuji SG and EG

series).
An external thermal relay was falsely 1) Decrease the carrier frequency.
activated. 2) Increase the current setting of the thermal relay.

3) Use the electronic thermal overload protection built in the
inverter, instead of the external thermal relay.

Note)

Running a PMSM at a low carrier frequency may heat the permanent magnet due to the output current
harmonics, resulting in demagnetization. When decreasing the carrier frequency setting, be sure to check
the allowable carrier frequency of the motor.




________________________________________________________________________| Chapter 2

INSTALLATION AND WIRING

This chapter describes the important points in installing and wiring inverters.
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2.1 Installation

2.1 Installation

2.1.1 Installation environment

Please install FRENIC-Ace in locations which meet the conditions specified in Chapter 1 “1.3.1 Operating
environment.”

2.1.2 Installation surface

Please install the inverter on non-combustibles such as metal. Also, do not mount it upside down or horizontally.

AWARNING

Install on non-combustibles such as metal.

INSTALLATION AND WIRING

Failure to observe this could result in fire.
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2.1.3 Surrounding space

Secure the space shown in Figure 2.1-1 and Table 2.1-1. When WW

enclosing FRENIC-Ace in cabinets, be sure to provide adequate
ventilation to the cabinet, as the ambient temperature may rise. Do not
contain it in small enclosures with low heat dissipation capacity.

Table 2.1-1 Surrounding space (mm)

Type of inverter A B C

FRNO001 to 0115E3[0-2G
FRNO0002 to 0072E30-4G 10 100 0
FRNOO0O1 to 0012E30-7G

C: Space in front of the inverter unit

Secure the necessary space for the cable when using USB
connection.

M Installation of Multiple Inverters

When installing 2 or more units in the same equipment or cabinet,

generally mount them to the side of each other, not above each other.

When the inverters are mounted above each other, attach partitioning

boards to prevent the heat dissipated from the lower inverter from

affecting the upper inverter.

For ambient temperature below 40°C (104°F) only, the units can be

installed side-by-side.

Note Please note the following when installing inverters side-by-side.

Take vibrations, shocks, and installation tolerances into consideration to ensure that the inverters do
not interfere with each other.

A R R R R RN

Y

\

Y/

Figure 2.1-1 Installation Direction

= Keypad and Mounting adapters for option cards may be difficult to remove depending on the inverter
capacity.

21



2.1 Installation

H Installation with external cooling

The external cooling reduces the generated heat inside the paneling by
dissipating approximately 70% of the total heat generated (total heat
loss) through the cooling fins protruding outside the equipment or
cabinet.

Installation with external cooling is possible for types FRNOO30E3[-2G
to 0115E3[0-2G and FRNO022E3[1-4G to 0072E3[J-4G by adding
attachments (optional) for external cooling.

(For the external dimensions drawings, refer to Chapter 11 “11.11
External Cooling Attachment.”)

ACAUTION

Prevent lint, wastepaper, wood shavings, dust, metal scrap, and
other foreign material from entering the inverter or from attaching to
the cooling fins.

Failure to observe this could result in fire or an accident

External heat

dissipation
70%
Internal heat (70%)
dlSSIpéithn x T Cooling fan
(30%) —_—
“Cabinet
temperature
Max 55°C
(131°F)*" T Cooling fin
Internal air intake |External air intake

* Current derating is necessary in the +50 to
+55°C (122 to 131°F) range.

Figure 2.1-2 Installation with external
cooling



2.2 Wiring

2.2 Wiring
2.21 Basic connection diagrams
[1] FRN-E3S-2G/4G/7G, FRN-E3E-4G/7G

*5
External braking resistor (DBR)

Circuit breaker (MCCB) H
or residual-current- ! § © ! A
device (RCD)/ - 30 Q@ ————=—=—=

earth leakage circuit Magnetic —l o
Power supply breaker(ELC?1 Comagor(MC) | oo iy

3-phase * overload I
Jlm 9 |

|

|

INSTALLATION AND WIRING

200 to 480V
50/60Hz

3-phase
400 V system
380 to 480V

50/60Hz

200 V system
Thermistor

Control power
auxiliary input *3

N
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Power supply
Single phase
200V system
200 to 480V —"X »/‘— I Grounding

terminal

RJ-45 connector for keypad

|
*10 communication !
--------------- port 1 |
*9 *9
............... 30C| =
Enable %
(STO) input $ Batch alarm output g
30A %
[¢]
|
|
|
Run forward command |
Run reverse command | *8
*
8 Y2 Motor overload E_
Multistep frequencg selection warning 3
’c:l to 1step) Y1 | . 5
£ Multistep frequency selection Running k7]
= ] 0 to 3 step) g
L Multistep frequency selection 3 o
=3
3 (0 to 7 step) cMmy | Common terminal =
Coast to stop command
Alarm (error) reset |
Current output |
Digital input common (4(0) to 20 mA DC) |
0 Voltage output _FM FM1 ==
2 [ov] (0o +10VDC) Fyple—° _
| Pulse output
| *9 Sws E
| Currentoutput  FMI2 3
1 +10VDC (4(0) to 20 mA DC) e
Variable reslistcx 3 y---= 13 Vultage uutput vz s §
power supply \ (0to +10 V DC)
|
5 Voltage input for setting H . [ Analog meter
a 0to+10VDC T 12 .
c ! -. Analog input/output
2 Analog input/output Il 11 common
2 common 3 |
< = oxl A7 L f
Currentinput C1 l&T . [5):8 G at?eg::)s er/
(4(0) to 20 mA DC) (lé RS-485 Ty
\P/Zﬁ:ag‘::'rr‘"p'j:"'z'""“‘ - commurqigation (SD)?—I
(0to+10V DC) g (temminal block)

Figure 2.2-1 Basic connection diagram
(FRNE H N EE3S-2G/4G/7G)
(FRNE H B EE3E-4G/7G)
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2.2 Wiring

(*1)

(*2)

(*3)

(*4)

(*)

(*6)
(*7)

(*8)

(*9)

(*10)

(*11)

(*12)
(*13)

Install the molded case circuit breakers (MCCB) or residual-current-operated protective device
(RCD)/earth leakage circuit breakers (ELCB) (with overcurrent protective function) recommended for
each inverter on the input (primary) circuit for wiring protection.

Do not use a circuit breaker that exceeds the recommended rated current.

Install recommended magnetic contactors (MC) as necessary on each inverter as these will be used to
disconnect the inverter from the power supply separately from the MCCB or RCD/ELCB. Additionally,
when installing coils such as MC or solenoid close to the inverter, connect surge absorbers in parallel.

When it is desired to retain the alarm signal for the activation of the protective function even when the
inverter main power supply is shut off, or when it is desired to continuously display the keypad, connect
this terminal to the power supply.

(Equipped on the FRN0088 to 0115E3S-2G, FRN0059 to 0072E3S/E-4G)

The inverter can be operated without connecting power to this terminal.

If connecting to a PWM converter, refer to Figure 2.2-12 Example of connection of [RO0], [TO] terminals in
combination with PWM converter” before connecting.

Remove the shorting bar between the inverter main circuit terminals [P1]-[P(+)] before connecting the
direct current reactor (DCR) (option).

Use a DC reactor (DCR) when the capacity of the power supply transformer is 500 kVA or more and is 10
times or more the inverter rated capacity or when there are thyristor-driven loads.

The inverter has built-in braking transistors, allowing direct connection of braking resistors between [P(+)]
and [DB].

This terminal is used for grounding the motor. Connect if required.

Use twisted lines or shielded lines for the control signals.

Generally, the shielded line requires grounding, but when the effect of externally induced noise is large,
connecting to [CM] may suppress the effect of noise. Separate the line from the main circuit wiring and
do not enclose in the same duct. (Separation distance of over 10 cm is recommended.) If lines intersect,
ensure that they do so almost perpendicularly to the main circuit wiring.

The various functions listed for terminals [FWD], [REV], and terminals [X1] to [X5] (digital input), terminals
[Y1] to [Y2] (transistor output), and terminal [30A/B/C] (contact output) indicate functions assigned by
factory default.

The slide switches on the control PCB define the settings for the inverter operation.
For details, refer to “2.2.7 Switching switches.”

Shorting bars are connected between the safety function terminals [EN1] and [ENZ2] as factory default.
Remove the shorting bars when using these functions.

Install a thermal relay if necessary. Make the molded case circuit breakers (MCCB) or the magnetic
contactors (MC) trip by the thermal relay auxiliary contacts (manual recovery).

and are separated and insulated.
The factory default setting for SW1 of FRN****E3E-4G is “SOURCE”.



2.2 Wiring

[2] FRN-E3N-2J/4JI7G

* Z
External braking resistor (DBR) E
— —
Circuit breaker [a]
(MCCB) or residual- zZ
current-operated
protective device <
*
earth leakage circuit Magnetic z
Thermal
Power supply Preaker (ELCB)  contactor(MC) e, __ Motor . Q
3-phase ym————— e | =
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(STO) input |
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= Voltage input for setting o |
2 0to 10V DC —> G Ethernet
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Figure 2.2-2 Basic connection diagram (FRNH l l BE3N-2G/4G/7G)
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(*1)

(*2)

(*3)

(*4)

(*)

(*6)
(*7)

(*8)

(*9)

(*10)

(*11)

(*12)
(*13)

Install the molded case circuit breakers (MCCB) or residual-current-operated protective device
(RCD)/earth leakage circuit breakers (ELCB) (with overcurrent protective function) recommended for
each inverter on the input (primary) circuits for wiring protection. Do not use a circuit breaker that
exceeds the recommended rated current.

Install recommended magnetic contactors (MC) as necessary on each inverter as these will be used to
disconnect the inverter from the power supply separately from the MCCB or RCD/ELCB. Additionally,
when installing coils such as MC or solenoid close to the inverter, connect surge absorbers in parallel.

When it is desired to retain the alarm signal for the activation of the protective function even when the
inverter main power supply is shut off, or when it is desired to continuously display the keypad, connect
this terminal to the power supply.

(Equipped on the FRN0088 to 0115E3N-2G, FRN0059 to 0072E3N-4G)

The inverter can be operated without connecting power to this terminal.

If connecting to a PWM converter, refer to Figure 2.2-12 Example of connection of [RO0], [TO] terminals in
combination with PWM converter” before connecting.

Remove the shorting bar between the inverter main circuit terminals [P1]-[P(+)] before connecting the
direct current reactor (DCR) (option).

Use a DC reactor (DCR) when the capacity of the power supply transformer is 500 kVA or more and is 10
times or more the inverter rated capacity or when there are thyristor-driven loads.

The inverter has built-in braking transistors, allowing direct connection of braking resistors between [P(+)]
and [DB].

This terminal is used for grounding the motor. Connect if required.

Use twisted lines or shielded lines for the control signals.

Generally, the shielded line requires grounding, but when the effect of externally induced noise is large,
connecting to [CM] may suppress the effect of noise. Separate the line from the main circuit wiring and
do not enclose in the same duct. (Separation distance of over 10 cm is recommended.) If lines intersect,
ensure that they do so almost perpendicularly to the main circuit wiring.

The various functions listed for terminals [FWD], [REV], and terminals [X1] to [X3] (digital input), terminal
[Y1] (transistor output), and terminal [30A/B/C] (contact output) indicate functions assigned by factory
default.

The slide switches on the control PCB define the settings for the inverter operation.
For details, refer to “2.2.7 Switching switches.”

Shorting bars are connected between the safety function terminals [EN1] and [ENZ2] as factory default.
Remove the shorting bars when using these functions.

Install a thermal relay if necessary. Make the molded case circuit breakers (MCCB) or the magnetic
contactors (MC) trip by the thermal relay auxiliary contacts (manual recovery).

and are separated and insulated.

When you want to keep the Ethernet connection even when the inverter main power supply is shut off,
connect this terminal to the power supply.
The inverter can be operated without connecting power to this terminal.
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Route the wiring following the steps below (the descriptions assume that the inverter has already been installed).

2.2.2 Removal and attachment of the front cover and wiring guide

ACAUTION

If using the RS-485 communication cable for such purposes as remotely operating the keypad, always remove
the RS-485 communication cable from the RJ-45 connector before removing the front cover.

Failure to observe this could result in fire or an accident.

(1) Loosen the screws of the front cover. To remove the front cover, put your finger in the dimple of the front
cover and then pull it up toward you.

INSTALLATION AND WIRING

(2) Push the wiring guide upward and pull. Let the wiring guide slide and remove it.

N
Q
©
Ve

®)

Screw -~
N

Figure 2.2-3 Removal of the front cover and the wiring guide (for FRNOOOG6E3S-2G)

Screw Front cover Wiring guide

Figure 2.2-4 Removal of the front cover and the wiring guide (for FRNOOG69E3S-2G)

Front cover

Wiring guide

Figure 2.2-5 Removal of the front cover and the wiring guide (for FRNO115E3S-2G)
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2.2.3 Precautions for wiring

Pay attention to the following when wiring.
(1) Confirm that the power supply voltage is within the input voltage range described on the Main nameplate.

(2) Always connect the power lines to the inverter main power input terminals [L1/R], [L2/S], [L3/T] (three-
phase) or [L1/L], [L2/N] (single-phase). (The inverter will be damaged when power is supplied if the power
lines are connected to the wrong terminals.)

(3) Always route the ground wire to prevent accidents such as electric shock and fire and to reduce noise.

(4) For the lines connecting to the main circuit terminals, use crimped terminals with insulating sleeves for high
connection reliability, or use crimped terminals in conjunction with insulating sleeves.

(5) Separate the routing of the lines connecting the input (primary) and output (secondary) circuits of the main
circuit terminals and the lines connected to the control circuit terminals.
The control circuit terminal lines should be routed as far as possible from the main circuit routing.
Malfunction may occur due to noise.

(6) To prevent direct contact with the main circuit live sections (such as the main circuit terminal block), route
the control circuit wiring inside the inverter as bundles using cable ties.

(7) After removing a main circuit terminal screw, always return the terminal screw to its position and tighten even
if lines are not connected.

(8) The wiring guide is used to separately route the main circuit wiring and the control circuit wiring. The main
circuit wiring and the control circuit wiring can be separated. Pay attention to the order of wiring.

Control circuit wiring Main circuit wiring (upper level)

- — /

Control circuit wiring I Wiring guide

Moo fLab o)
et

—> Umn oMo

O O=d Main circuit wiring

D&';J/(Iower level)

T |_~Wiring guide

|_Main circuit wiring 1o - - -
1 | e
| M1
| L T
Figure 2.2-6 Case of FRNOOO6E3S-2G Figure 2.2-7 Case of FRNO115E3S-2G
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H Handling the Wiring Guide

The wiring space may become insufficient when routing the main circuit wires, depending on the wire material used.
In these cases, the relevant cut-off sections (refer to the figures below) can be removed using a pair of nippers to
secure routing space. Be warned that removing the wiring guide to accommodate the enlarged main circuit wiring
will result in non-conformance to IP20 requirements.

INSTALLATION AND WIRING

Cut-off section After cut off

N
Q
©
Ve

®)

Figure 2.2-8 Wiring Guide (FRNOOG9E3S-2G)

Cut-off section

Cut-off section

After cut off

Figure2.2-9 Wiring Guide (FRN0072E3S-4G)

(9) Depending on the inverter capacity, straight routing of the main circuit wires from the main circuit terminal
block may not be possible. In these cases, route the wires as shown in the figure below and securely attach

the front cover.
T 1E=©
LI/RILZ/SIL3/T]

il il

Fig. 2.2-10
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2.2.4 Precautions for long wiring (between inverter and motor)

(1)
(2)

When multiple motors are connected to one inverter, the wiring length is the total of all wire lengths.

Precautions for high-frequency leakage current

Precautions shall be taken for high frequency leakage current when the wiring length from the inverter to the
motor is long; in this case the high frequency current may flow through the stray capacitance between the
wires with various phases. The effect may cause the inverter to become overheated, or trip due to
overcurrent. Leakage current may increase and the accuracy of the displayed current may not be ensured.
Depending on the conditions, excessive leakage current may damage the inverter. To avoid the above
problems when directly connecting an inverter to a motor, keep the wiring distance 50 m (164 ft) or below for
inverters FRNO0OO1 to 0020E3S/N-2G, FRN0002 to 0012E3S/N/E-4G, FRN00O1 to 0012E3S/N/E-7G, and
below 100 m (328 ft) for inverters FRNO030 to 0115E3S/N-2G, FRN0022 to 0072E3S/N/E-4G.

To operate with longer wiring lengths than the ones mentioned above, reduce the carrier frequency to 5 kHz
or less, or, in the case of a 400 V series, use optional output circuit filters (OFL-OICI-4A).

When multiple motors are operated in parallel connection configuration (group operation), and especially
when shielded cables are used in the connections, the stray capacitance to ground is large. Reduce the
carrier frequency to 5 kHz or less, or, in the case of a 400 V series, use optional output circuit filters (OFL-
O0O0O-4A).

Without output circuit filter With output circuit filter

Below 5 m

.(16 f) Output circuit filter

P 4
Power supply == Inver‘cer' SL?“)’:)T; = Inverter {Motor
\—,—J

Below 50m (164 ft)/ Below 400 m (1312 ft)
100 m (328 ft)

When the output circuit filter is used, the total wiring length should be below 100 m (328 ft) (or below 400 m
(1312 ft) in case of using V/f control).

For motors with encoders, the wiring length between the inverter and motor should be below 100 m (328 ft).
This restriction comes from the encoder specifications. For distances beyond 100 m (328 ft), insulation
converters should be used. Please contact Fuji Electric when operating with wiring lengths beyond the
upper limit.

Precautions on the surge voltage when driving the inverter (especially for 400 V series motor)

When motors are driven by inverters using the PWM method, the surge voltage generated by the switching
of the inverter elements is added to the output voltage and is applied onto the motor terminals.

Especially when the motor wiring length is long, the surge voltage can cause insulation degradation in the
motor.

Please perform one of the countermeasures shown below.

» Use motor with enhanced insulation (Fuji’s standard motors have enhanced insulation)
« Connect an output circuit filter (OFL-O 0O J-4A) to the inverter output (secondary) circuit.
* Reduce the wiring length from the inverter to the motor to 10 to 20 meters (33 to 66ft) or less.

When an output circuit filter (OFL-CIC[O-4A) is inserted in the inverter, or when the wiring length is long, the
voltage applied to the motor will decrease due to the voltage drop caused by the filter or wiring, and current
vibration or insufficient torque may occur. Furthermore that when performing auto torque boost, or control
such as voltage compensation for dynamic torque vector control or vector control with sensor/sensorless
vector control, voltage for which the voltage drop has been compensated with auto-tuning is output.
However, if running the inverter near to or higher than the base frequency, it is not possible to compensate
for voltage drop.

Refer to “TEST RUN PROCEDURE” in Chapter 4 for details on the auto-tuning method.
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AWARNINGA

Connect to the power supply via a molded case circuit breaker or residual-current-operated protective
device/earth leakage circuit breaker (with overcurrent protection function) for each inverter.

Use recommended molded case circuit breakers and earth leakage breakers and do not use breakers
which exceed the recommended rated current.

Be sure to use the specified wire size.
Tighten terminals with the prescribed tightening torque.

When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose of
bundling the various wires.

Do not install a surge suppressor to the inverter output (secondary) circuit.
Failure to observe this could result in fire.

INSTALLATION AND WIRING

Ground the inverter in compliance with the national or local electric code.

Always connect the ground wire to the inverter grounding terminal [SG].
Failure to observe this could result in electric shock or fire.

N
Q
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Wiring work should be carried out by qualified professionals.

Carry out wiring work after ensuring that the power has been turned OFF.
Failure to observe this could result in electric shock.

Always carry out wiring after installing the unit.
Failure to observe this could result in electric shock or injury.

Ensure that the number of phases and rated voltage of the product input power supply match that for the
connected power supply.

Do not connect power supply lines to the inverter output terminals [U], [V], [W].

Failure to observe this could result in fire or an accident.
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2.2.5 Main circuit terminals

The specifications for the screws used in the main circuit wiring and the wire sizes are shown below. Exercise
caution as the terminal position varies depending on inverter capacity. In the diagram in “[[ 2 ] Terminal layout
diagram (main circuit terminal)],” the two ground terminals [&G] are not differentiated for the input (primary) and
output (secondary) circuits.

Also, use crimped terminals with insulating sleeves compatible for the main circuit or terminals with insulating tubes.
The recommended wire sizes are shown depending on temperature inside the paneling and wire type.

[1]

Table 2.2-1 Screw specifications

Screw specifications (main circuit terminals)

Type of inverter Ref. Screw specifications
Con_t_rol power
Main circuit Grounding auxiliary input
. [RO], [TO]
Single-phase Three-phase Three-phase S S
200V 200V 400V Sci;e;w Tightening Scirze;w Tightening Screw Tightening
) torque ) Torque : Torque
(driver (N'm) (driver (N'm) size (N'm)
size) size)
FRNOO01E3[-7G | FRNOOO1E3[-2G -
FRNO002E3[-7G | FRNOO02E3[-2G - _
FRNOOO4E30-7G | FRNOOO4E31-2G — Figure
FRNOOO6E3I-7G | FRNOOOBE3[-2G -
FRNOOOSESE-7G - - Figure
- FRNOO10E3[0-2G | FRNOOO2E3[1-4G
FRNO010E30-7G | FRNO012E3[0-2G | FRNOOO4E3-4G  |Figure
— — FRNOOOGE3O-4G | B
- - FRNOOO7E3[-4G
- - FRNOOO2E3E-4G |Figure
— — FRNOOO4E3E-4G | G | M4 12 M4 1.8
FRNOO12E3[0-7G | FRNO020E3[0-2G | FRNOO12E3[0-4G Figcure
FRNOOOSE3E-7G - FRNOOOBE3E-4G |
FRNOO11E3E-7G — FRNOOO7E3E-4G F'g,_‘I"e - -
- - FRNOO12E3E-4G
- FRNO030E3[-2G | FRN0022E31-4G |Figure M6
D M5 3 5.8
— FRNOO40E30-2G | FRNO029E30-4G (No.3)
INPUT
INPUT
- - FRNO022E3E-4G M4(®
Figure| 45 [INpUT 1.2 MBNU|INPUT 4.0
| 592) fotherso| T |ouTPuT
- - FRNO029E3E-4G M5 Other | 30
(No.2) M5
- FRNO056E301-2G | FRN0037E3-4G |Figure
= M6 3 M8 13.5
- FRNOO69E3[1-2G | FRNOO44E3[-4G
INPUT
— — FRNOO37E3E-4G M:r(5® INPUT
Figure| o3 INPUT 1.8 MENU|INPUT 4.0
J | Other |Other3.0| T | OUTPUT
- - FRNOO44E3E-4G M6 Other| 30
(No.3) M6
- FRNOO8SE3[1-2G | FRNOO59E3[-4G |F;j
Figure| M6 | 58 | nno| 135 | M35| 12
- FRNO115E30-2G | FRNOO72E30-4G (No.3) (No.3)
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[

2] Terminal layout diagram (main circuit terminal)

CHI

o

The dimensions for each terminal indicate the “dimensions between walls” as shown in

the diagram on the left.

| 6.7 |
<—>
Figure A Figure B
67 67 61 671 67 67 w0 10 10
©26) (028)  (028)  (028)  (028)  (0.26) ©39) (039 (039
——————+——+—>
e | 8|8 e |8 |¢ S A
LR | s | 131 | P1 | Pe) | NO) P1 | P | NO)
6.7 6.7 6.7 6.7
(026)  {0.26)  (026)  (0.26) 9 9 9 9 9 9 9
+—t—4+————4——> (0.35) > (0.35) <+ (0.35) (0.35) (0.35) (0.35] (0.35)
6.8 6.8
027 (] (] (] (] {027) (1] L] e | O L] e | @
DB U \Y w LR L2/s LT DB u v W
L+ ()
oG oG
1017 1017
(0.4m) (0.4m)
——  —
(1] (]
<SG &G

Single-phase 200V series: L1/R=L1/L, L3/T=L2/N

Single-phase 200V series: L1/R=L1/L, L3/T=L2/N

Figure D

{051 061 (081} (0BY) (051 (051} (B51)
o - - - - -

13 13 13 13 13 13 13

L
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10.17 10.17
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Single-phase 200V series: L1/R=L1/L, L3/T=L2/N

Figure E
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Figure H
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Figure | Located on the top of the inverter Figure J Located on the top of the inverter
ele[e|® e e e ©
|| .| as Ul |B| aes
13 13 13 13 13 13 13 13 13 13 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2
(0.51) (051) (0.51) (0.51) (0.51) (051) (0.51) (051) (0.51) (0.51) (064) (064) (064) (064) (0.64) (0.64) (0.64)  (0.64)  (0.64)  (0.64)
e\eeee eeeee]emeeeeeee
DB | PI |P® | NC)| U v w DB | PI |PM® [N&| U v W
Dlo not usle I?o not usle
12.8
(0.50)
Figure K
6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
(026) (0.26)  (0.26) (0.26) (0.26) (0.26) (0.26) (0.26) (0.26)
+——rt—P4¢—P ¢—>
¢ | ¢ S| Q| O o | ¢ |0 | O
L1/L L2/N P1 P(+) N(-) DB U \% w
79 79
(0.31 (0.31)
L+ LH
oG ©G




2.2 Wiring

AWARNINGA

The following terminals will have high voltage when power is ON.

Main circuit: [L1/R], [L2/S], [L3/T], [L1/L], [L2/N], [P1], [P(+)], [N(-)], [DB], [U], [V], [W], [RO], [TO], AUX-contact
([30A], [30B], [30C])

Insulation level

Main circuit - Casing: Basic insulation (overvoltage category I, degree of contamination 2)
Main circuit - Control circuit: Enhanced insulation (overvoltage category I, degree of contamination 2)
Contact output — Control circuit: Enhanced insulation (overvoltage category Il, degree of contamination 2)

Failure to observe this could result in electric shock.

[3] Recommended wire size (main circuit terminals)
The following wires are recommended unless special requirements exist.

If using in an ambient temperature of 50 to 55 °C (122 to 131 °F), select wires by referring to the 55 °C field in
Appendix E "Permissible Current of Insulated Wires."

H 600 V vinyl insulation wire (IV wire)

This wire is used in circuits except the inverter control circuit. The wire is difficult to twist and is not recommended
for inverter control circuit. The maximum allowable temperature for the insulated wire is 60°C (140°F).

H 600 V type 2 vinyl insulation wire or 600 V polyethylene insulation wire (HIV wire)

In comparison to the IV wire, this wire is smaller, more flexible, and the maximum allowable temperature for the
insulated wire is 75°C (167°F), making it suitable for both the inverter main circuit and control circuit. However, the
wiring distance should be short and the wire must be twisted for use in the inverter control circuit.

M 600 V cross-linked polyethylene insulation wire (FSLC wire)

This wire is used mainly in the main circuit and the grounding circuits. The size is even smaller than the IV wire or
the HIV wire and it is also more flexible. Due to these features, the wire is used to reduce the area occupied by
wiring and to improve work efficiency in high temperature areas. The maximum allowable temperature for the
insulated wire is 90°C (194°F). As a reference, Furukawa Electric Co., Ltd. produces Boardlex which satisfies these
requirements.

B Shielded-twisted cables for internal wiring of electronic/electric instruments

This product is used in inverter control circuits. Use this wire with high shielding effect when risk of exposure to or
effect of radiated noise and induced noise exists. Always use this wire when the wiring distance is long, even within
the paneling. Furukawa Electric’'s BEAMEX S shielded cables XEBV or XEWV satisfy these requirements.

Table 2.2-2 Recommended wire sizes (Common terminals)

Common terminals Recommended wire size (mm?) Remarks

Control power auxiliary input terminals

[RO], [TO] 20 -

2-15
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2.2 Wiring

O Ambient temperature: 50°C (122°F)° and below
Table2.2-3 Wire sizes (Main power supply input and inverter output)

HHD: Heavy-duty load

HHD: Heavy-duty load
HND: General load

° Recommended wire size (mm?)
g % Ma[l&;/);}/’v e[erzs/uS;;pEKé?%ut ) Inverter For DC re_actor For braking resistor
; é 2~ With DC reactor Without DC reactor Ground terminal [U]O R;?u[‘w] [c;: ]n?;‘(lf)r] [cpo(rlr;]e ng}
§ g % E Inverter type (DCR) (DCR) R ’ ’
@ § ET Allowable Allowable Allowable Allowable Allowable Allowable
g S temperature (Note 1)|temperature (Note 1)|temperature (Note 1) | temperature (Note 1) | temperature (Note 1) |temperature (Note 1)
& 2] 60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C
140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F
0.1 FRNOOO1E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
0.2 |FRNOOO2E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
0.4 |FRNOOO4E3m-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
0.75 |FRNOOO6E3M-2G| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 20 | 20 | 20
1.5 |FRNOO10E3M-2G| 2.0 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0 | 20 20 | 20 | 20
Three- 2.2 |FRNOO12E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
gggs\‘; 3.7 |FRN0020E3m-2G| 2.0 | 20 | 20 | 55 | 20 | 20 [ 20 | 20 | 20 | 35 | 20 | 20 | 35 | 20 | 20 [ 20 | 20 | 20
5.5 |FRNOO30OE3M-2G| 5.5 2.0 2.0 8.0 3.5 3.5 3.5 3.5 35 5.5 3.5 2.0 5.5 3.5 2.0 2.0 2.0 2.0
7.5 |FRNOO40E3M-2G| 8.0 35 2.0 14 55 5.5 55 55 5.5 8.0 3.5 35 14 55 3.5 2.0 2.0 2.0
1" FRNOO56E3M-2G| 14 55 55 22 14 8.0 55 55 5.5 14 8.0 55 22 8.0 55 2.0 2.0 2.0
15 FRNOOG69E3M-2G| 22 14 80 |38*3| 14 14 5.5 55 5.5 22 14 8.0 |38*3| 14 14 2.0 2.0 2.0
18.5 |FRNOOSSE3M-2G|38*6| 14 14 |60*7| 22 14 |180*1]180*1180*1]38*6| 14 14 |38*6| 22 14 2.0 2.0 2.0
22 FRNO115E3M-2G| 38 *6 | 22 14 |60*7|38*6| 22 |8.0*1|8.0*1]|80*1|38*6| 22 14 |60*7| 22 22 2.0 2.0 2.0
0.4 |FRNOOO2E3M-4G| 2.0 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0 20 | 20 | 2.0
0.75 |FRNOOO4E3M-4G| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0 20 | 20 | 2.0
1.5 |FRNOOOGE3M-4G| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0 | 2.0 20 | 20 | 2.0
2.2 |FRNOOO7E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3.7 |FRNOO12E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
-;E':S(: 5.5 |FRNOO22E3M-4G| 2.0 2.0 2.0 3.5 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
400 V 7.5 |FRNOO29E3M-4G| 2.0 2.0 2.0 55 2.0 2.0 20 2.0 2.0 3.5 2.0 2.0 3.5 2.0 2.0 2.0 2.0 2.0
1" FRNOO37E3M-4G| 5.5 2.0 2.0 8.0 |35*535*%5|35*5|35*%5[35* | 5.5 2.0 2.0 55 |35*% | 2.0 2.0 2.0 2.0
15 FRNOO44E3M-4G| 8.0 |35*5 | 2.0 14 55 55 55 55 55 8.0 |35* | 2.0 14 55 |35 2.0 2.0 2.0
FRNOO44E3E-4G| 8.0 3.5 2.0 10 5.5 5.5 5.5 5.5 5.5 8.0 |35%]| 2.0 14 55 | 355 | 2.0 2.0 2.0
18.5 |FRNOO59E3M-4G| 14 55 |35 | 22 |80*| 55 55 5.5 55 14 55 |35% | 14 55 55 2.0 2.0 2.0
22 FRNOO72E3M-4G| 14 55 5.5 22 14 80" | 55 5.5 55 14 | 80" | 55 22 | 80" | 5.5 2.0 2.0 2.0
0.1 FRNOOO1E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
0.2 |FRNOOO2E3M-7G| 2.0 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0 20 | 20 | 20
i';]‘g;ee 04 |FRN0004E3m-7G| 2.0 | 20 [ 20 [ 20 [ 20 | 20 [ 20 | 20 [ 20 [ 20 [ 20 | 20 [ 20 ]| 20 ] 20 |20 ] 20] 20
200v | 0.75 |FRNOOO6E3M-7G| 2.0 | 20 | 20 | 20 | 20 ] 20 | 2.0 | 20 | 20 | 20 | 20 ] 20 J 2.0 ] 20 | 2.0 20 | 20 | 2.0
1.5 |FRNOO10E3M-7G| 2.0 2.0 2.0 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2.2 |FRNOO12E3M-7G| 3.5 2.0 2.0 5.5 2.0 2.0 20 2.0 2.0 2.0 2.0 2.0 3.5 2.0 2.0 2.0 2.0 2.0

*1
*2
*3
*4
*5
*6
*7

For compatible crimped terminals, please use model 8-L6 by JST Mfg

. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.




2.2 Wiring

HND: General load

Recommended wire size (mm?)

o Main power supply input [L1/R], [L2/S], [L3/T] For DC For braking

E % Ground terminal Ig\(Jetrtl?tr reactor resistor

° _8 With DC reactor (DCR) |Without DC reactor (DCR p connection connection

> |5 [U], [V], (W]

> |g¢e S [P1], [P(+)] [P(+)], [DB]

g |Sg| Invertert

5 |e g nverier type Allowable temperature | Allowable temperature Allowable temperature Allowable Allowable Allowable

I ] (Note 1) (Note 1) (Note 1) temperature temperature temperature

g g (Note 1) Note 1) Note 1)

e |» 60°C| 75°C | 90°C | 60°C | 75°C | 90°C | 60°C | 75°C | 90 °C |60 °C|75 °C|90 °C|60 °C|75 °C|90 °C|60 °C|75 °C|90 °C

140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F [140°F[167°F|194°F140°F{167°F[194°F|140°F{167°F| 194°
F

0.2 |FRNOOO1E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20]120|20)20]20|20|20]20]20
0.4 |FRNOOO2E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20120|20)20]20|20|20]20]20
0.75| FRNOOO4E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20120|20)20]20|20|20]20]20
1.5 | FRNOOOGE3M-2G| 2.0 20 20 20 20 20 2.0 20 2.0 2020120202020 (20]20]20
2.2 |FRNOO10E3M-2G| 2.0 20 20 20 20 20 20 20 2.0 2020120202020 [20]20]20
3.0 |FRNOO12E3M-2G| 2.0 20 20 3.5 20 20 3.5 20 2.0 2020120202020 (20]20]20

o
Z
x
=
a
4
<
z
o
<
—
<
'_
0
<

;:raesz 5.5 | FRNOO20E3M-2G| 3.5 | 20 | 20 . 35 | 35 | 35 | 35 | 35 |35]20]20]55]35]20]|20]|20]20 N
200V 17 5 [FRNOO30E3m-2G] 80 | 35 [ 20 14 | 55 | 55 | 55 | 55 | 55 |80]35|20]| 14 | 5535202020 Q
11 |FRNOO4OE3M-2G| 14 | 55 | 55 - 14 | 80 | 55 | 55 | 55 | 14 | 55|35| - | 80|55 20 20|20 3
15 |FRNOOS6E3M-2G] 22 | 14 | 80 | 383 | 14 14 | 55 | 55 | 55 | 22 | 14 | 55 [3873| 14 | 14 | 20 | 20 | 20 o
18.5| FRNOOGOE3M-2G| 38 *3 | 14 14 . 22 14 | 80 | 80 | 80 [38+3| 14 | 8.0 [38*3| 22 | 14 | 20 | 20 | 20
22 |FRNO0BSE3M-2G| 386 | 22 14 | 60°7 | 38°6 | 22 | 801|801 |80 [387°6] 22 | 14 |60°7| 22 | 22 | 20 | 2.0 | 2.0
30 | FRNO115E3M-2G| 607 | 3876 | 22 - | 607 | 3876 | 14 14 14 |60+7[38*6] 22 | - [38*6[38+6] 2.0 [ 20 [ 2.0
0.75| FRNOOO2E3m-4G] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 |20 |20 [20 |20 ] 2020|2020 |20
11 |FRNOOO4E3m-4G] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 |20] 20|20 20|20 20]20][20] 20
2.2 |FRNOOOGE3m-4G| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 |20 |20]20|20] 20|20/ 20| 2020
3.0 |FRNOOO7E3m-4G| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 |20 |20 ] 20| 20] 20|20/ 20| 2020
55 |FRNOO12E3mM-4G| 20 | 20 | 20 | 35 | 20 | 20 | 20 | 20 | 20 |20 |20 20 |20 20| 2020|2020
7.5 |FRNO022E3m-4G| 20 | 20 | 20 | 55 | 20 | 20 | 20 | 20 | 20 | 35|20 ] 20 |35 ] 20| 2020|2020
;nr;sz 11 |FRNoo2oEsm-ac] 65 | 20 | 20 | 80 [ 35 | 35 | 35 | 35 | 35 [55[20[20[55]35]20][20][20]20
400 V FRNOO29E3E-4G| 55 | 20 | 20 | 60 | 35 | 35 | 35 | 35 | 35 |55 ] 2020|5535 20| 20| 20| 20
15 |FRNoos7Esm-4c| 80 [ 36 [ 20 | 14 | 65 | 55 |35%5[35% 3565|6055 [sa5%6[ 14 [ 65 [355]20]20]20
FRNOO37E3E-4G| 80 | 35 | 20 | 10 | 55 | 55 |35°5 |35 | 355 | 8.0 | 55 |3.5%5] 14 | 55 |3.55| 2.0 | 2.0 | 2.0
15| FRN0044Esm-4c 14 | 55 [a5% [ 22 | 80 | 55 | 55 | 55 | 65 | 14 |55 [s56] 14 [65[55[20]20]20

FRNOO44E3E4G| 10 | 55 | 35 | 10 | 80 | 55 | 55 | 55 | 55 | 14 | 65 [3.5%5] 14 | 55 | 55 | 20 [ 20 | 20
22 |[FRNOO59E3m4G] 14 | 55 | 55 | 22 | 14 | 8071 | 55 | 55 | 55 | 14 |8071] 55 | 22 |801] 55 | 20 | 20 | 20
30 |FRNO072E3M4G] 22 | 14 | 80°1 | 386 | 14 | 14 | 8071 | 8071 |80°1 | 22 | 14 |801|3876] 14 |80'1| 20 | 20 | 20
0.2 |FRNOOOTESM7G] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20| 20| 20| 20 | 20 | 20 | 20 | 20 | 20
0.4 |FRNO002E3M-7G] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20| 20| 20| 20 | 20 | 20 | 20 | 20 | 20
Single-{0.75| FRNO004ESM-7G] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20| 20| 20| 20 | 20 | 20 | 20 | 20 | 20
e[ 1.1 [FrvoooeEsm7a] 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 |20 20|20 |20 20|20 [ 20 | 20 | 20
2.2 |FRNOOTOE3M7G] 35 | 20 | 20 | 35 | 20 | 20 | 20 | 20 | 20 | 20| 20| 20| 55| 20| 20| 20| 20| 20
3.0 |FRNOOT2E3M7G] 55 | 35 | 20 | 55 | 35 | 20 | 20 | 20 | 20 | 20| 20|20 | 8035|2020 20 20

*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

*2 For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.

*3  For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.

*4 For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
*5 For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.

*6 For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.

*7 For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

*8 For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.



2.2 Wiring

O Ambient temperature: 40°C (104°F) and below
Table 2.2-4 Wire sizes (Main power supply input and inverter output)

HHD: Heavy-duty load

HHD: Heavy-duty load

HND: General load

° Recommended wire size (mm?)
E % Main power supply input [L1/R], [L2/S], [L3/T] R S terminal Igv?rtetr For DC re‘_actor _Ftor brakingt_
© o y . round terminal utpu connection resistor connection
% %g S With DC reactor (DCR) Without DC reactor (DCR) _ _ [l:]” [V?'SN] [;1']’ [PS)] [Zfr)]’ [ElB]
§‘, g g Allowable temperature Allowable temperature tem:ggtuere tem:‘;’;tﬁe tem:ggtuere tem:ggtuere
5 [2 (Note 1) (Note 1) Note 1) Note 1) (Note 1) (Note 1)
&£ 7] 60 °C 75°C 90 °C 60 °C 75°C 90 °C |60 °C|75 °C|90 °C|60 °C|75 °C|90 °C|60 °C|75 °C|90 °C|60 °C|75 °C|90 °C
140°F | 167°F | 194°F | 140°F | 167°F | 194°F [140°F|167°F|194°F|140°F|167°F|194°F[140°F|167°F|194°F|140°F|167°F|194°F
0.1 [FRNOOO1E3M-2G| 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20f20]20f20f20]20[20]20]20
0.2 [FRNO002E3M-2G| 2.0 2.0 2.0 2.0 2.0 20 [20[20]20f20f20]20f20[20]20]20[20]20
0.4 |FRNOOO4E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20|20]20| 20|20
075 |FRNOOOGE3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20|20]20|20]|20
1.5 |FRNOO10E3M-2G] 2.0 2.0 2.0 2.0 2.0 2.0 20|20 20|20|20]20)|]20|20|20]20|20]|20
Three.| 22 [FRNO012E3m-2G] 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20[20]20f20f20]20[20]20]20
phase| 3.7 [FRN0020E3m-2G] 2.0 2.0 2.0 35 2.0 20 [20f20]20f20f20]20f20f20]20[20]20]20
200V 5.5 |FRNOO30E3M-2G| 2.0 2.0 2.0 55 35 2.0 3535353520 ]|20]35|20|20|20]|20]|20
7.5 [FRNOO4OE3M-2G| 3.5 2.0 2.0 8.0 55 3.5 55|55|55]|55]|35]20|55]|35]|35]|20]20]20
11 |FRNOO56E3M-2G| 8.0 55 35%5 14 8.0 55 55| 55|55]80|55]|35%]| 14 | 55]|55]20]20]20
15 |FRNOOG9E3M-2G 14 8.0 5.5 22 14 14 5555|5514 |80 |55]| 14 14 | 80]20|20])20
185 [FRNOOSBE3 H-2G] 14 14 80" 38*6 22 14 8.0 *1/8.0 *118.0 *1| 22 14 8.0 *1| 22 14 14 1 20|20 ] 20
22 |FRNO115E3M-2G| 22 14 14 38*6 22 14 8.0 *1/8.0 *118.0 *1| 22 14 14 | 38%6 | 22 14 1 20|20 ] 20
0.4 |FRNOOO2E3M-4G| 2.0 20 20 20 20 20 20120 20]20]|20]|20)20|20|20|20]| 20|20
075 [FRNOOO4E3M-4G| 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20[20]20f20f20]20[20]20]20
1.5 [FRNOOOSE3M-4G[ 2.0 2.0 2.0 2.0 2.0 20 [20]20]20f20f20]20f20[20]20[20]20]20
2.2 |FRNOOO7E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20}|20]20|20]|20
Three-| 3.7 |FRNOO12E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20}|20]20|20]|20
phase| 5.5 |[FRNO022E3m-4G] 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20}|20]20| 20|20
400VT7 5 [FRNOO29E3m-4G] 2.0 2.0 2.0 35 2.0 20 |20]20]20]20]20[20[20[20[20]20]20]20
11 |FRNOO37E3M-4G| 2.0 20 20 5.5 35" 2.0 35*% | 35*5 35535 2.0 | 2.0 |35*%5| 2.0 | 20 | 20 | 20 | 2.0
15 |FRNOO44E3M-4G| 35" 2.0 2.0 8.0 55 35" 55| 55| 55|55 ]|35%| 20| 55 |35%5]35%| 2.0 | 20 | 2.0
185 [FRNOO59E3M-4G| 5.5 35" 35% 14 80*1 55 55| 55|55 |55 |35%]|35%5]|80"| 55 |35%] 20| 20|20
22 |FRNOO72E3M-4G| 8.0*1 55 35% 14 80*1 55 55| 55|55 ]|801| 55 |35*%5| 14 | 55| 5520 | 20| 20
0.1 |FRNOOO1E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20}|20]20| 20|20
0.2 [FRNOO02E3M-7G| 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20[20]20f20f20]20[20]20]20
Splaagéz 0.4 [FRNOOO4E3M-7G| 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20f20]20f20f20]20[20]20]20
200 v | 075 [FRNOOOBE3m-7G] 2.0 2.0 2.0 2.0 2.0 20 [20f20]20f20f20]20f20[20]20[20]20]20
1.5 |FRNOO10E3M-7G] 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20|20]20| 20|20
2.2 |FRNOO12E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 20]120)|20|20|20]20)|20|20}|20]20| 20|20
*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*2 For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
*3 For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
*4 For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
*5  For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
*6 For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*7 For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
*8 For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.



2.2 Wiring

HND: General load
Recommended wire size (mm?)
% % Ma[l&;;g\i\’/?lr_gfgp[lgalmut ) Inverter For DC reactor For braking resistor
° O - - Ground terminal Output N connection
; E o With DC reactor | Without DC reactor UL, V], W] connection[P1], [P(+)] [P(+)], [DB]
S |23 Inverter type (DCR) (DCR)
% g gf yP Allowable Allowable Allowable Allowable Allowable Allowable
5 |2 temperature temperature temperature temperature temperature temperature
g % (Note 1) (Note 1) (Note 1) (Note 1) (Note 1) (Note 1)
a 60 °C[75°c[90°c[60°c|75°c]90°c|60°C[75°C|90°C[60°C|75°C]90°Cc]60°C[75°C]90°C|60°C|75°C|90°C
140°F [ 167°F [ 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F
0.2 |FRNOOO1E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
0.4 |FRNOOO2E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
075 |FRNOOO4E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
1.5 |FRNOOOGE3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2.2 |FRNOO10E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
Three-| 3.0 |FRNOO12E3M-2G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
phase| 55 |FRN0O020E3m-2G| 2.0 2.0 2.0 55 3.5 2.0 35 35 35 2.0 2.0 2.0 3.5 2.0 2.0 2.0 2.0 20
200v 7.5 |FRNOO30OE3M-2G| 3.5 35 2.0 8.0 55 35 55 55 55 35 35 2.0 5.5 3.5 3.5 2.0 2.0 2.0
11 |FRNOO40E3M-2G| 8.0 55 3.5 14 8.0 55 55 55 55 55 55 3.5 14 55 55 2.0 2.0 2.0
15 |FRNOOS6E3M-2G| 14 8.0 5.5 22 14 14 55 55 55 14 8.0 5.5 14 14 8.0 2.0 2.0 20
185 |FRNOOG69E3M-2G| 14 14 8.0 38*3 22 14 8.0 8.0 8.0 14 14 8.0 22 14 14 2.0 2.0 20
22 |FRNOOSBE3M-2G| 22 14 14 38*6 22 14 |8.0*1)8.0*1]8.0*| 22 14 14 386 22 14 2.0 2.0 2.0
30 |FRNO115E3M-2G| 38*6 22 22 60*7 | 38%6 | 386 14 14 14 38*6 22 22 60*7 | 386 22 2.0 2.0 20
075 |FRNOOO2E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
1.1 |FRNOOO4E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
2.2 |FRNOOOGE3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3.0 |FRNOOO7E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
5.5 |FRNOO12E3M-4G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
-Fl;:r:see' 7.5 |FRNOO22E3M-4G| 2.0 2.0 2.0 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
400v| 11 |FRNOO29E3M-4G| 2.0 2.0 2.0 5.5 3.5 2.0 3.5 3.5 3.5 3.5 2.0 2.0 3.5 2.0 2.0 2.0 2.0 20
15 |FRNOO37E3M-4G| 355 | 2.0 2.0 8.0 55 | 355 | 355 | 35*5 | 355 | 5.5 | 355 | 35"5 | 55 | 355 | 355 | 2.0 2.0 20
185 FRNOO44E3m-4G| 8.0 55 | 35% 14 8.0 55 55 55 55 8.0 55 | 355 | 8.0 55 | 35%5 | 2.0 2.0 2.0
FRNOO44E3E-4G| 8.0 5.5 3.5 10 8.0 5.5 5.5 5.5 5.5 8.0 55 |35%6]| 8.0 55 |35%6]| 2.0 2.0 2.0
22 |FRNOO59E3M-4G| 80" | 55 | 35" 14 80*1 | 55 55 55 55 | 80| 55 | 35% 14 55 55 2.0 2.0 2.0
30 |FRNOO72E3M-4G| 14 80" | 55 22 14 80*1 | 80*1 | 80*1 | 80*1 14 80" | 55 14 14 |80* | 2.0 2.0 2.0
0.2 |FRNOOO1E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
0.4 |FRNOOO2E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
Spigg:; 075 |FRNOOO4E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
200v| 1.1 |FRNOOOGE3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2.2 |FRNOO10E3M-7G| 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3.0 |FRNOO12E3M-7G| 3.5 2.0 2.0 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 5.5 3.5 2.0 2.0 2.0 2.0
*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*2 For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
*3 For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
*4 For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
*5 For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
*6 For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*7 For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
*8 For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

HD: Heavy duty load

” Recommended wire size (mm?)
% :g Mﬁl_q /Fl)—\fiw[ir;g]p p[:_yallr_}p])ut Inverter For DC reactor For braking resistor
§ S With DG reacto’r W,ithout DC reactor Ground terminal Output connection connection
=232 (U1, v, W] (P1], [P(+) (P(+)). [DB]
S | 22| Invertertype (DCR) (DCR)
7 o = Allowable Allowable Allowable Allowable Allowable Allowable
5 § temperature temperature temperature temperature temperature temperature
g € (Note 1) (Note 1) (Note 1) (Note 1) (Note 1) Note 1
o |2 60 °C|75°C|90°c|60°Cc|75°Cc|90°C|60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C|60°C|75°C|90°C
140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F [ 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F
0.75 |[FRN0002E3m-4G| 2.0 | 20 | 20 | 20 | 20 [ 20 [ 20 | 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20
1.1 |FRN0004E3m-4G| 20 | 20 | 20 | 20 | 20 [ 20 | 20 | 20 [ 20 | 20 [ 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20
2.2 |FrRNoooO6E3m-4G| 2.0 | 20 [ 20 | 20 | 20 | 20 [ 20 [ 20 |20 | 20| 20 |20 |20 ]| 20| 20| 20 | 20| 20
3.0 [FRNooO7E3m-4G| 2.0 | 20 [ 20 | 20 | 20 | 20 [ 20 [ 20 |20 | 20 | 20 |20 |20 |20 | 20| 20 | 20 | 20
55 |FRN00O12E3m-4G| 2.0 | 20 [ 20 | 20 | 20| 20 [ 20 |20 |20 | 20| 20| 20|20 ] 20|20 ] 20| 20] 20
I’E:See 7.5 |FRNo022E3m-4G| 2.0 | 20 | 20 | 35 | 20 [ 20 |20 |20 |20 ]| 20| 20| 20| 20] 20| 20] 20| 20] 20
200v| 11 |FRNoo29E3m-4G| 2.0 | 20 [ 20 | 55 [ 35 | 20 | 35 [ 35 |35 | 35|20 ] 20|35 20|20 20]20] 20
15 |FRN0037E3m-4G|355] 2.0 [ 20 | 80 | 55 |355]| 55 | 55 | 55 | 55 |355]35%5]| 55 [355]355] 20 | 20 | 2.0
185 |FRN0044E3M-4G| 55 [355]356%5] 14 [ 80 | 55 | 55 | 55 [ 55 | 80 | 55 {355 80 | 65 |35 20 | 20 | 20
FRN0044E3E-4G| 55 | 35 [ 35 | 10 | 80 | 55 | 55 | 55 | 55 | 80 | 55 |355] 80 | 55 |355] 20 | 2.0 | 20
22 |FRN0059E3m-4G|8.01| 55 [35%5| 14 [80*1| 55 | 55 | 55 | 55 |80 | 55 [355] 14 | 55 | 55 | 20 | 20 | 20
30 |FRNoO72E3m-4G| 14 |[8.0*1| 55 | 22 | 14 [8.0*1|8.01|8.0v1[8.0*1| 14 |8.0]| 55 | 14 | 14 |801] 20 | 20 | 20
ND: General load
” Recommended wire size (mm?)
% :g Ma[||_n1 F%WFEZS/;F)E%/I?—?M Inverter For DC reactor For braking resistor
§ S With DG reacto; V\’Iithout DC reacior Ground terminal Output connection connection
F S P [U], [V], W] [P1], [P(+)] [P(+)], [DB]
S | 22| Invertertype (DCR) (DCR)
7 © = Allowable Allowable Allowable Allowable Allowable Allowable
5 § temperature temperature temperature temperature temperature temperature
g € (Note 1) (Note 1) (Note 1) (Note 1) (Note 1) (Note 1)
« |2 60°c|75°c|90°c|e0°Cc|75°C|90°c|60°C|75°C|90°C|60°C|75°C|90°C|60°C]|75°C|90°C|60°C|75°C|[90°C
140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F | 140°F | 167°F | 194°F
0.75 |FRN0002E3m-4G| 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20 | 2.0
1.5 |FRN0004E3m-4G| 20 | 20 | 20 | 20 | 20 [ 20 [ 20 |20 | 20 | 20 [ 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20
2.2 |FRNoooeE3m-4G| 2.0 | 20 [ 20 [ 20 | 20 | 20 [ 20 [ 20 | 20 | 20 [ 20 | 20 [ 20 | 20 | 20 | 20 | 20 | 20
3.0 |FRN0007E3m-4G| 20 | 20 [ 20 [ 20 [ 20 | 20 | 20 | 20 [ 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0
5.5 |FRN0012E3m-4G| 20 | 20 [ 20 [ 20 [ 20 | 20 | 20 | 20 [ 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0
11 |FRN0022E3M-4G| 2.0 | 2.0 | 20 [ 55 | 35 | 20 | 35 [ 35 [ 35 | 20 | 20 | 20 [ 35 | 20 ] 20 | 20 | 20 [ 20
I)Ef:; 15 |FRNO020E3M-4G| 35 | 2.0 | 20 | 80 | 55 | 35 [ 55 | 55 | 55 | 35 [ 20 ] 20 | 55 | 35 | 35 | 20 | 20 | 20
400 V FRNO029E3E-4G| 35 | 20 | 20| - | 55 |35 | 55|55 | 55| 3520|2055 ]35]35]20]20] 20
18.5 |FRN0037E3m-4G| 55 [35%5]355] 14 [ 80 | 55 | 55 | 55 | 55 | 55 [355]36%5] 80 | 55 [35'5] 20 | 20 [ 20
FRN0037E3E-4G| 55 | 35 | 35 | - | 80 | 55 | 55 | 55 | 55 | 55 |355[355| 80 | 55 [355] 20 [ 20 | 20
5y |FRN0044E3m-4G| 80 | 55 [355[ 14 | 80 | 55 [ 556 | 55 | 55 | 80 | 55 [35%5] 14 | 55 [ 55 | 20 | 20 | 20
FRN0044E3E-4G| 8.0 | 55 | 35 | - | 80 | 55 | 55 | 55| 55| 80| 55 [355]| 14 | 55 | 55| 20 [ 20 | 20
30 |FRNO059E3m-4G| 14 |8.0*1| 55 | 22 | 14 |s.0*1]|8.0*1|8.0% |8.01| 14 [80*1]| 55 | 14 | 14 |so0+1]| 20 | 20 | 20
37 |FRN0072E3M-4G| 14 | 14 [80*1|38%6| 14 | 14 |8.0*1|8.01 |80 | 14 | 14 |8o1| 22 | 14 | 14 | 20 | 20 | 20
*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*2 For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
*3 For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
*4 For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
*5 For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
*6 For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*7 For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
*8 For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

[4] Description of terminal functions (main circuit terminal) %
4
Classification | Terminal symbol Terminal name Specification E
[L1/R], [L2/8], Main power Terminals to connect three-phase power source. %
[L3/T] supply input (Three-phase models only) <
Main power Terminals to connect single-phase power source. %
[L1/L], [L2/N] ; . =
supply input (Single-phase models only) '<T:
-
<
n
Zz
[P1], [P(+)] reactor )
connection between [P1] and [P(+)]. Do not remove the shorting
bar if the DCR is not used. N
o}
P(+)], NC)] For direct current Terminals to connect direct current intermediate _‘CU
’ bus connection circuits of other inverters and PWM converters. (@)
Main circuit i
For. braking Connect the terminals [P(+)] and [DB] of the braking
[P(+)], [DB] resistor . . L
. resistor (DB) (option) (wiring length of 5 m or less).
connection
. Grounding terminal for inverter chassis (case).
For inverter .
. Connect one terminal to the ground and the other to
S G] chassis (case) ) . . e
. the motor grounding terminal. This terminal is made
grounding .
of two terminals.
When it is desired to retain the alarm signal for the
activation of the protective function even when the
[RO], [TO] Control power inverter main power supply is shut off, or when

[U], [V], (W]

Inverter output

Terminals to connect three-phase motors.

For direct current

Terminals to connect DC reactor (DCR) (optional).
Connect the DCR after removing the shorting bar

auxiliary input

continuous display of the keypad is desired, connect
this terminal to the power supply (Types FRNO088 to
0115E3S/N-2G, FRNO059 to 0072E3S/E/N-4G).

Follow the sequence below when wiring.

1
2

Inverter ground terminal [S G]

Inverter output terminals [U], [V], [W], motor ground terminal [& G]

3
4
5
6

Direct current reactor connection terminals [P1], [P(+)]*
Braking resistor connection terminals [P(+)], [DB]*
Direct current bus terminals [P(+)], [N(-)]*

Main power supply input terminals [L1/R], [L2/S], [L3/T] (Three-phase input models) / [L1/L], [L2/N] (Single-
phase input models)

(
(
(
(
(
(

— = ~— ~— ~— ~—

(7) Control power auxiliary input terminals [RO], [T0]
(FRNO088 to 0115E3S/N-2G, FRN0059 to 0072E3S/E/N-4G)*

* Connect if necessary.

(1) Inverter ground terminal [ G]

Be sure to ground grounding terminals to ensure safety, and as a noise countermeasure. In order to prevent
accidents such as an electric shock or fire, users are obligated by the Electrical Equipment Technical Standards to
carry out grounding work for the metal frames of electrical equipment.

Ground the inverter in compliance with the national or local electric code.
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2.2 Wiring

(2) Inverter output terminals [U], [V], [W], motor ground terminal [© G]

1) Connect the three-phase motor terminals [U], [V], and [W] while matching the phase sequence.
2) Connect the ground line of the outputs [U], [V], [W] to the ground terminal [& G].

Note VYWhen multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose
of bundling the various wires.

Inverter 1 Motor 1 Inverter 1 Motor 1
(%) &> y

B /‘y‘ »
Inverter 2 Motor 2 Invel}g 2 Motor 2
~ 7 N In
Inverter 3 Inverter 3 Motor 3
Sa Motor 3 % g iy
g 67 B i
‘|8 “/'\43' Al

(3) Direct current reactor connection terminals [P1], [P(+)]
Connect the direct current reactor (DCR).

1) Remove the shorting bar from terminals [P1] and [P(+)].
2) Connect the [P1], [P(+)] terminals to the direct current reactor.

@ " Keep the wiring length below 10 meters (32 feet).
* Do not remove the shorting bar if the direct current reactor is not used.
= Direct current reactors do not have to be connected when connecting PWM converters.

AWARNING

Always connect the direct current reactor (option) when the power supply transformer capacity is above 500
kVA and is over 10 times the rated capacity of the inverter.

Failure to observe this could result in fire.

(4) Braking resistor connection terminals [P(+)], [DB]

1) Connect terminals [P(+)], [DB] of the inverter to braking resistor terminals.

2) Mount the inverter main body and the braking resistor such that the wiring length will be less than 5 m (16 ft)
and route the two wires twisted or in contact with each other (parallel).

3) Change the DB resistor electronic thermal setting.

AWARNING

Do not connect to terminals other than [P(+)] and [DB] when connecting braking resistors.
Failure to observe this could result in fire.

(5) Direct current bus terminals [P(+)], [N(-)]

The direct current intermediate circuit of other inverters and PWM converters can be connected.

@ Contact your Fuji Electric representative when using the direct current bus terminals [P(+)], [N(-)].
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2.2 Wiring

(6) Main power supply input terminals [L1/R], [L2/S], [L3/T] (three-phase input models) or [L1/L], [L2/N]
(single-phase input models)

Connect a three-phase power supply to three-phase input models. Connect a single-phase power supply to single-

phase input models.

1) For safety reasons, check in advance that the molded case circuit breaker (MCCB), residual-current-operated
protective device (RCD) or magnetic contactor (MC) on the main power supply wiring is off.

2) Connect the power supply wires (L1/R, L2/S, L3/T) or (L1/L, L2/N) via an MCCB, residual-current-operated
protective device (RCD), an earth leakage breaker (ELCB)* or, as necessary, an MC. There is no need to
match the phases of the power supply wires and the inverter.

*With overcurrent protection function

@ It is recommended to connect an MC with which the power can be cut manually to prevent the spread of
failures and damage by separating the inverter from the power supply when the inverter protective
function is operating or in case of another emergency.

(7) Control power auxiliary input terminals [R0], [TO] (FRN0088 to 0115E3S/N-2G, FRN0059 to
0072E3S/E/N-4G)

The inverter can be operated without power input to the control power auxiliary input terminals. However, the inverter
output signals and the keypad display will be shut off when the inverter main power is shut off and the control power
source is lost.

When it is desired to retain the alarm signal for the activation of the protective function even when the inverter main
power supply is shut off, or when continuous display of the keypad is desired, connect these terminals to the power
supply. When the inverter input side has a magnetic contactor (MC), wire from the input (primary) circuit of the
magnetic contactor (MC).

Terminal ratings:AC 200-240 V, 50/60 Hz, max. current 1.0 A
AC 380-480 V, 50/60 Hz, max. current 0.5 A

Note WWhen using the earth leakage breaker, connect terminals [RO], [TO] to the output circuit of the earth
leakage breaker. When connections are made to the input circuit of the earth leakage breaker, the earth
leakage breaker will malfunction because the inverter input is three-phase and the terminals [RO], [TO] are
single phase. When connecting terminals [RO0], [TO] to the input circuit of the earth leakage breaker, make
sure that the connection is done through an insulating transformer or, alternatively, through the auxiliary B
contacts of the magnetic contactor as shown in the figure below.

P1 P(+)
Earth leakage breaker Ragig I:zias(:et‘)fl;lter ]
Noise filter Magnetic + 1+ T
Power supply contactor A A A
L1/R Bl Bl |
% _ ] u//_© +
H L2/8 .,
R e LSiT T —
i o i L © —T1
Transformer for insulation A A A b -
(100 VA) —»-
Y a
w k% B
©— 1—¢ - N .
T0 f— Inverter control circuit
or o3 DG/DC power source
Magnetic contactor } ]‘ A r
auxiliary B contacts a=

Figure 2.2-11 Connection of the earth leakage breaker
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2.2 Wiring

Note YWhen connecting with the PWM converter, do not connect power source directly to the inverter’s control
power auxiliary input terminals ([R0], [T0]). Insert an insulating transformer or the auxiliary B contacts of a
magnetic contactor on the power supply side.

For connection examples for the PWM converter side, refer to the instruction manual of the PWM

converter.
Pay particular attention when replacing the inverters since the power supply may be directly connected
to [RO], [TO] on previous models.

Circuit breaker or earth . Boost PWM FRN—Ace(E3)
o Magnetic
leakage circuit breaker contactor reactor converter
—=x o, NYY\__'__fWY\_ R PH) — PH) U
Power supply _’(/_ Filter < /YYY\TfYW\_ s Vv
J— /‘,_ o fYYY\__'__fYYY\_ T NG) — NG w
R1
S1
T1
Insulation RO
transformer TO
(100 VA)
or
Magnetic contactor _‘}\
auxiliary B contacts _a.‘
N

Figure 2.2-12 Example of connection of [RO0], [T0] terminals in combination with PWM converter

2-24



2.2 Wiring

2.2.6 Control circuit terminals

V]

[1] Recommended wire size (control circuit terminals) é
The wire sizes to be used for control circuit wiring are shown below. =
o . . . . @]

The control circuit terminal block is the same regardless of the inverter capacity. <z(
Z

Table 2.2-5 Recommended wire sizes o
Rod terminal*1 E

Removal size of Terminal block <

Common Allowable wire Recommended Screwdriver wire cover opening '5
terminals size wire size (shape of tip) Iz dimensions z

4
[P
0.25 t0 0.75 mm? Flathead

Control circuit 0.14 to 1.5 mm? 8 mm A1*2

i AWG24 to 18) | (0.5 mmx3.0 mm) ‘
t [ (
erminal (AWG26 to 16) (0.02%0.12n) (0.31 in) (2.35%1.45)

N
Q
©
Ve

®)

*1: Phoenix Contact products are recommended for the rod terminals. Refer to Table 2.2-6 below for more details.
*2 Defined according to IEC/EN 60947-1.

Table 2.2-6 Recommended rod terminals

Type
Wire si With insulating collar Without insulating ‘h7
ire size collar
-
== 1 ) (B ’3 .
3.0mm (0.12in.)
0.25 mm?(AWG24) Al 0.25-8 YE - Width of the tip: 0.5 mm (0.02 in.)
0.34 mm?(AWG22) Al 0.34-8 TQ - screwdriver (shape of tip)
0.5 mm?(AWG20) Al 0.5-8 WH A0.5-8
0.75 mm?(AWG18) Al 0.75-8 GY A0.75-8

If you use rod terminals other than those recommended above, you may be unable to remove the rod
Note : . . ) ;
terminals from the terminal blocks, potentially damaging the terminal blocks.

Examples of terminals that cannot be used:

+ Ferrule terminals with » Twin ferrule terminals * Rod-shaped crimp
different sleeve lengths for connecting 2 wires terminals

Wiring procedure
When inserting the wires When removing the wires
Rod terminal Rod terminal
Screwdriver \ Screwdriver \
Control circuit terminal Control circuit terminal
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2.2 Wiring

Note When pressing the lever to insert or remove the rod terminal, refer to the figure below, pay attention
to the angle of the screwdriver, and do not apply excessive force suddenly.

Pressing force: 25 +5 N
Screwdriver insertion angle: 66°

Lever

*Recommended insertion force by wire size:
0.25 mm? (AWG24) : 1.0 kgf
0.34 mm? (AWG22) : 1.1 kgf
0.5 mm? (AWG20) : 1.2 kgf
0.75 mm? (AWG18) : 1.5 kgf

[2] Terminal layout diagram (control circuit terminal) and switch layout diagram

USB(Mini-B) SW2 USB(Mini-B) ID-SW (x10, x1)
\ A
ﬁ@? 9% (020 070 &K@
— = 100,00
Ethernet g@éo = DRUON FA’OI\iv/-\RRM
_ Communication Hels)
NN port 1 MR
O O
\ :
SwW4 NSRS BoRT2
L sW4_ |
SW7 [T T T SW3\ s ’
\E\ (CMY Y1Y2 CM X1 X2 X3 X4 X5PLC | \ [C111FM 1112 13
= 1 == Ethernet E
SW5 l — @@ ] il | Communication i !
N I btz __| —*
SW6\
SW5 [
SW1—Jil
SW1
SW9
s
5 SW9 5

ﬂ i LT ] ﬂ - [ T]

Figure 2.2-13 E3S and E3E terminal block Figure 2.2-14 E3N terminal block
and switches on PCB and switches on PCB
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2.2 Wiring

AWARNINGA

The following terminals will have high voltage when power is ON.

Control terminals: AUX-contact ([30A], [30B], [30C])

Insulation level

Contact output — Control circuit: Enhanced insulation (overvoltage category Il, degree of contamination 2)
Failure to observe this could result in electric shock.

@ = The control circuit terminal lines should be routed as far as possible from the main circuit routing.
Malfunction may occur due to noise.

= To prevent direct contact with the main circuit live sections (such as the main circuit terminal block),
route the control circuit wiring inside the inverter as bundles using cable ties.

AWARNINGA

Generally, the insulation for control signal lines is not enhanced. When the control signal lines come into direct
contact with the main circuit live section, the insulation cover may be damaged. In such a case, there is a
danger that high voltage from the main circuit will be applied to the control signal lines, and therefore care
should be taken to ensure that they do not come into contact with live parts of the main circuit.

Risk of accidents and risk of electric shock exist.

ACAUTION

Noise is generated by the inverter, motor, and wiring. Exercise caution to prevent malfunction of peripheral
sensors and instruments.

Failure to observe this could result in an accident.
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2.2 Wiring

[3] Description of terminal functions (control circuit terminal)

Table below shows the functional explanations for the control circuit terminals. The connection method of the control
circuit terminals differs depending on the functional code setting matching the purpose of inverter operation.
Properly route wires such that the impact of noise generated by the main circuit wiring is reduced.

Furthermore, the terminals installed on the FRENIC-Ace differ depending on the construction type.
Check the right-hand columns (E3S, E3E, E3N) in the table below to see which terminals are installed.

-Y: Installed
- N: Not installed

Additionally, option cards cannot be installed on the E3N type.

Analog input terminal

Table2.2-7 Functional descriptions of control circuit terminals
c
9
© .
© | Terminal . . - nlwl=z
= [se B N9p]
Z| symbol Terminal name Functional description alare
Y
(@)
[13] Power supply | The terminal is used for the power supply (DC+10 V) for the external frequency Y|Y|Y
for the command potentiometer (variable resistor: 1 to 5 kQ).
potentiometer | Connect variable resistors larger than 1/2 W.
[12] Analog setup (1) Frequency is set according to the external analog voltage input command Y|IY|Y
voltage input value.
+ DC 0 to £10 V/0 to 100 (%) (Normal operation)
‘g_ » DC +10 to 0 /0 to 100 (%) (Reverse operation)
-CE» (2) Besides the frequency settings by analog input, the terminal can be assigned
kel to PID command, feedback signal of PID control, auxiliary frequency setup,
g ratio setup, torque limit setup, torque command value™"?/torque current
command value™ ", speed limit value, and analog input monitor.
(3) Hardware specifications
* Input impedance: 22 (kQ)
* Up to DC£15 V can be input. However, input exceeding DC+10 V will be
recognized as DC+10 V.
* To input bipolar (DC 0 to +10 V) analog setup voltage to the terminal [12], set
the function code C35 to “0”.

*1  This is a valid specification/function for sensorless vector control.
*2 This is a valid specification/function for vector control with sensor. The PG interface card (option) is required.

2-28




2.2 Wiring

Table2.2-7 Functional descriptions of control circuit terminals (continued)

Terminal
symbol

E3S
E3E
E3N

Terminal name Functional description

Classification

[C1] | Analog setup (1) Frequency is set according to the external analog voltage input command Y|Y|Y
voltage input value.
(C1 function) SW3 and SW4 (refer to “2.2.7 Switching switches”) must be switched on the

PCB.
» DC4 to 20 mA/0 to 100(%), DCO to 20 mA/O to 100 (%) (Normal operation)
» DC20 to 4 mA/0 to 100(%), DC20 to 0 mA/Q to 100 (%) (Reverse operation)
(2) Aside from the frequency setup by analog input, the terminal can be assigned
to PID command, feedback signal of PID control, auxiliary frequency setup,
ratio setup, torque limit setup, torque command value™"?/torque current
command value™ ", speed limit value, and analog input monitor.
(3) Hardware specifications
* Input impedance: 250 (Q)
* Up to DC 30 mA can be input. However, input exceeding DC 20 mA will be
recognized as DC 20 mA.
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=

-

Frequency is set according to the external analog voltage input command Y|Y|Y

value.

SW3 and SW4 (refer to “2.2.7 Switching switches”) must be switched on the

priPCB.

» DCO to £10 V/0 to 100 (%) (DCO to +5 V/0 to 100%) (Normal operation)

» DC +10 to 0 /0 to 100 (%) (Reverse operation)

(2) Aside from the frequency setup by analog input, the terminal can be assigned
to PID command, feedback signal of PID control, auxiliary frequency setup,
ratio setup, torque limit setup, torque command value™"?/torque current
command value™ ", speed limit value, and analog input monitor.

(3) Hardware specifications

* Input impedance: 22 (kQ)
* Up to DC+15 V can be input. However, input exceeding DC+10 V will be

recognized as DC+10 V.

Analog setup (1
voltage input
(V2 function)

Analog input

=

PTC thermistor | (1) PTC (Positive Temperature Coefficient) thermistor for motor protectioncanbe |Y [ Y |Y
input connected. SW3 (C1/V2 Switch) and SW4 (PTC /Al Switch) (refer to “2.2.7
(PTC function) Switching switches”) must be switched on the PCB.

Figure 2.2-12 shows the internal circuit when SW3 and SW4 are set for PTC
thermistor input. For details on SW3 and SW4, refer to “2.2.7 Switching
switches”. When SW3 and SW4 are switched to the PTC side, function codes
H26 and H27 also need to be changed.

-

<Contral circuit block>
VP1=10.5[V]

PTC
thermistor

External
alarm

*1  This is a valid specification/function for sensorless vector control.
*2 This is a valid specification/function for vector control with sensor. The PG interface card (option) is required.
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Table2.2-7 Functional descri

ptions of control circuit terminals (continued)

Terminal
symbol

Classification

Terminal name

Functional description

E3S
E3E
E3N

(1]

The terminal is the common terminal for analog input signals (terminals [12], [13],

Analog input
[C1], [FM1], [FMZ2]). The terminal is insulated from terminals [CM], [CMY].

common

Note

Analog input

» Use shielded lines and keep the wiring to the minimum (below 20 meters (65 feet)) for control
signals which are susceptible to external noise. Grounding the shielded lines is generally
recommended, but if external induction noise is large, connecting to terminal [11] may reduce
the noise. The shielded line increases the blocking effect. Always ground one end as shown in
Figure 2.2-15.

* When inserting a relay contact for analog input signal lines, use the twin contacts relay for small
signals. Also, do not insert a relay to terminal [11].

* When external analog signal generators are connected, the analog signal generator circuit may

malfunction due to the noise created by the inverter. In these cases, connect ferrite core

(toroidal shape or equivalent) to the output terminals of the analog signal generator or connect

high frequency capacitors between the control signal lines, as shown in Figure 2.2-16.

Do not apply a voltage of DC +7.5 V or more to the terminal [C1]. This will damage the internal

circuit.

Capacitor
0.022 uF
50 V

Shield lines

<Control circuit block> <Control circuit
block>

[12]

<Analog signal
generator>
Variable
resistor
1to 5kQ (1]
Pass through ferrite
core, wind 2to 3
times as necessary

Figure 2.2-16 Example of noise
countermeasures

Figure 2.2-15 Connection diagram
for shielded lines

*1

This is a valid specification/function for sensorless vector control.

*2 This is a valid specification/function for vector control with sensor. The PG interface card (option) is required.
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Digital input terminal

Table 2.2-8 Functional descriptions of control circuit terminals

Figure 2.2-17 Digital input circuit

Table 2.2-9
Iltem Minimum | Maximum
Operating ON level ov 2V
voltage
(S|N&) OFF level 20V 27V
Operating ON level 20V 27V
voltage
(SOURCE) OFF level ov 2V
Qperating current while ON (at 25mA 5 mA
input voltage 0 V) 9.7 mA 16 mA
(In the case of [X5] input terminal) (9.7 mA) (16 mA)
Allowable leakage current while - 0.5 mA
OFF

c
K]
® .
©| Terminal . ' . DW=z
:§ symbol Terminal name Functional description alale
iy
(@]
[X1] Digital input 1 (1) Various signals (coast to a stop command, external alarm, multi-speed YIY|Y
selection, etc) set up by function codes E01 to E05, E98, E99 can be set. For
[x2] |Digital input 2 details, refer to Chapter 5 “FUNCTION CODES.” Y|Y|Y
(2) Input mode, SINK/SOURCE can be switched using SW1. (Refer to “2.2.7 YTV Y
[X3] Digital input 3 Switching switches.”)
- (3) The operating mode of the various digital input terminals when connected with | v |y [N
[X4] | Digital input 4 terminal [CM] (SINK mode) / PLC (SOURCE mode) can be switched to “ON
o when shorted with CM/PLC (active ON)” or “OFF when shorted with CM/PLC [Y [ Y [N
[X5] Dlgltal |nput 5 (active OFF)"
[FWD] |Forward (4) Digital input terminal [X5] can be set up as a pulse train input terminal by Y[Y]|Y
rotation/stop changing the function code
command Maximum cable length: 20 m (65.6 ft)
Input Maximum input pulse
30 kHz: When connected to open collector output pulse generator
[REV] |Reverse z ] ) P ) 3 pu“pu g o YIY|Y
rotation/stop (A pull-up/pull-down resistor is required. Refer to “CNote M Pulse train input
command with terminal [X5].”)
Input 100 kHz: When connected to complementary output pulse generator
Refer to Chapter 5 “FUNCTION CODES” for function code settings.
<Digital input circuit specification>
<Control circuit block>
(PLC] DCr24v
5
f 0| |l a=2ZZ
£
E Photocoupler
i%» SWi1 :
I
L__ i |
SOURCE !
[X1] to [X5], Lo
FWD], [REV]
[CM]
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Table 2.2-8 Functional descriptions of control circuit terminals (continued)

c

kel

® .

o | Terminal . . - 0wz
= Terminal name Functional description @™ m
@ | symbol W w
<

(@]

[EN1] |Enable input | (1) When terminals [EN1]{PLC] or terminals [EN2]-{PLC] are OFF, the inverter | Y | Y | Y
output transistors stop switching (safe torque off: STO).

[EN2] Be sure to operate terminals [EN1] and [EN2] simultaneously; otherwise an
£ F alarm is issued and the operation of the inverter will be disabled.

(2) The input mode for terminals [EN1] and [EN2] is fixed to SOURCE. The mode
cannot be switched to SINK.

(3) This function can be enabled and disabled with SW9. Set both SW9 switches
to OFF when using this function.

<Terminals [EN1] and [ENZ2] circuit specification>

<Control circuit block>
[PLC] DC+24V
e Il
ot SW9
[EN1] Photocoupler
{ =
* O
”””” ‘ ON OFF
EN2] | oo
= LENL | (n)
3 o | =
5 L
g’ cM [ ‘
ltem Minimum | Maximum
Operating ON level 20V 27V
voltage
(SOURCE) OFF level oV 2V
Operating current while ON
(at input voltage 24 V) - 4.5 mA
Allowable leakage current
while OFF - 0-5mA
[PLC] Programmable (1) Connects to the programmable controller output signal power source. YIY|Y
controller signal (Rated voltage of DC +24 V (power source voltage variation range: DC +20.4
power source to +27 V), 100 mA maX.)

(2) The terminal can also be used as the power supply for loads connected to
transistor outputs.
For details, refer to the page on “Transistor outputs.”
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Table 2.2-8 Functional descriptions of control circuit terminals (continued)

» Connect the + side of the external power supply which is insulated from the programmable
controller power supply to terminal [PLC].

» Do not connect the inverter’s [CM] terminal and the common terminal of the programmable
controller.

Progamebi _ Programmeble’
< cortroller s> <Control cireuit block> < controller > <Control circuit block>

[PLC]

|
I
DC+24V

|
SOURCE —t & | Lo | | |—L"7%7vy | | b

SOURCE —1

Photocoupler

T

5

; “““; 12

[e] z

e et o e et e e Ry

tsj 7

I—
DC+24V

X1]to [X5],
[FWD], [REV]

" L
Photocoupler

[X1] to [X5],
[FWD], [REV]

1cm)

(a) Switch on SINK side (b) Switch on SOURCE side
Figure 2.2-19 Circuit configuration example using the programmable controller

[ Refer to “2.2.7 Switching switches” for more information on the switches.

B Pulse train input with terminal [X5]

When connected to an open collector output pulse generator, the input pulse may not be correctly
recognized due to the wiring stray capacitance. To solve this issue, you may connect a pull-up
resistor between the open collector output signal (terminal [X5]) and the power supply (terminal
[PLC]) when the switch is on the SINK side, or connect a pull-down resistor between the open
collector output signal (terminal [X5]) and the digital common (terminal [CM)] when the switch is
on the SOURCE side. 1 kQ, 2 W is recommended for the pull-up/pull-down resistors. Since the
wiring stray capacitance greatly differs depending on the wire type and installation method, check
that the pulse train input is correctly recognized.

c
k)
® .
©| Terminal . ' . DW=z
Z| symbol Terminal name Functional description Slola
iy
(&)
[CM] Digital input | This terminal is the common terminal for digital input signals. YIY]Y
common This terminal is insulated from terminals [11] and [CMY].
Tip H When turning terminals [FWD], [REV], [X1] to [X5] ON and OFF using relay contacts

Figure 2.2-18 shows an example of the circuit configuration using relay contact. Circuit (a) shows

the circuit configuration when the switch (SW1) is on the SINK side and circuit (b) shows the

circuit configuration when the switch is on the SOURCE side.

Caution:  Use a relay which will not have contact failures (high contact reliability).

(Fuiji Electric’s control relay type: HH54PW)
<Control circuit block> J\ <Control circuit block>
T X1] to [X5], [X1]to [X5],
[FWD], [REV] Photocoupler [FWD], [REV] Photocoupler
T[CM] [CM]
(a) Switch on SINK side (b) Switch on SOURCE side
Figure 2.2-18 Circuit configuration example using relay contact
Tip B When turning terminals [FWD], [REV], [X1] to [X5] ON and OFF using the programmable
controller

Figure 2.2-19 shows an example of the circuit configuration using the programmable controller.

Circuit (a) shows the circuit configuration when the switch (SW1) is on the SINK side and circuit (b)
5 shows the circuit configuration when the switch is on the SOURCE side.
_E‘ In circuit (a), terminals [FWD], [REV], [X1] to [X5] can be turned ON/OFF by shorting/opening the
E open collector transistor output of the programmable controller using the external power supply.
g’ Follow the instructions below when using this type of circuit.
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2.2 Wiring

Analog output/Pulse output/Transistor output/Contact output terminals

Table 2.2-10 Functional descriptions of control circuit terminals

c
kel
8 | Terminal . ) - »|w|z
= Terminal name Functional description ™ (™ [0
» | symbol W oW |
3
O
[FM1] *1 | Analog input | This terminal outputs an analog direct current voltage DCO to 10 V or analog Y|Y|Y
monitor direct current DC4 to 20 mA (DCO to 20mA) monitor signal. The output form [FM1]
(FMV *1 (FMP) can be switched using SW5 on the PCB and function code F29. The
function) signal content can be chosen in the function code F31 data setting.
(FMI function) * Allowable impedance for connection: Min. 5 kQ (at DC to 10 V output) (up to 2
analog volt meters (DC 0 to 10 V, input impedance 10 kQ) can be connected.)
* Allowable impedance for connection: Max 500 Q (at DC 4 to 20 mA/DCO to 20
mA)
* Gain adjustable range: 0 to 300%
Pulse monitor | The terminal output pulse signal. Signal content can be chosen in the same way Y|Y|Y
(FMP as for the FMV function by function code F31 setting. The output form [FM1] *1
function) (FMP) can be switched using SW5 on the PCB and function code F29.
* Allowable impedance for connection: Min. 5 kQ (up to 2 analog volt meters (DC
0 to 10V, input impedance 10 kQ) can be connected.)
(If using as the average voltage output, set F34 to between 1 and 300%.)
* Pulse duty: Approx. 50% Pulse rate: 25 to 32000 p/s (at full scale)
= <Voltage waveform specification>
% * Pulse output waveform * FMP output circuit
o]
(0]
@
>
o ﬂ ﬂ ﬂ—J:
dg_ 10.5 to 12.5V
§_’ 0.1V™* M:ecrs
ke]
[o]
C
<
Fig. 2.2-20 Fig. 2.2-21
[FM2] Analpg input This terminal outputs an analog direct current voltage DC 0 to 10 V or analog Y|Y|N
monitor direct current DC 4 to 20 mA (DCO to 20mA) monitor signal. The output form
(FMV [FM2] (FMV2/FMI2) can be switched using SW7 on the PCB and function code
function) F32. The signal content can be chosen in the function code F35 data setting
(FMI function) | among the same items as [FM] (F31).
* Allowable impedance for connection: Min. 5 kQ (at DC to 10 V output) (up to 2
analog volt meters (DC 0 to 10 V, input impedance 10 kQ) can be connected.)
* Allowable impedance for connection: Max 500 Q (at DC 4 to 20 mA/DC 0 to 20
mA)
* Gain adjustable range: 0 to 300%
[11] Analog input | This terminal is the common terminal for analog input and analog/pulse output Y|Y|Y
common signals.
The terminal is insulated from terminals [CM], [CMY].

*1 For the Ethernet built-in type (E3N), this terminal symbol is [FM].
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Table 2.2-10 Functional descriptions of control circuit terminals (continued)

Terminal

Terminal name Functional description
symbol

Classification
E3S
E3E
E3N

[Y1] Transistor (1) Various signals (running signal, frequency reached signal, overload forecast YIY|Y
signal, etc) set up by function code E20, E21 can be output. For details, refer
to Chapter 5 “FUNCTION CODES.”

[Y2] Transistor (2) The operating mode of the transistor output terminals [Y1], [Y2] and [CMY]
output 2 can be switched to “ON (active ON) at signal output” or “OFF (active OFF) at
signal output.”

output 1

INSTALLATION AND WIRING

<Transistor output circuit specifications>

<Control circuit block>

Photocoupler
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Current

Figure 2.2-22 Transistor output circuit

Table 2.2-11
Item Maximum

Operating ON level 2V

voltage OFF level 48V
Max load current at ON 50 mA
Leak current at OFF 0.1 mA

Figure 2.2-23 shows an example of the configuration of a circuit connected to a
programmable controller.

Transistor outputs

» Connect a surge absorbing diode between both terminals
of the excitation coil when connecting control relays.

» When a power source is needed for the circuit to be
connected, terminal [PLC] can be used as a power
source terminal. In this case, terminal [CMY] must be
shorted to terminal [CM].

Note

[CMY] | Transistor This terminal is the common terminal for transistor output signals.

output This terminal is insulated from terminals [CM] and [11].
common

Tip B When connecting the programmable controller to terminals [Y1], [Y2]

The circuit configuration example for connecting the inverter transistor output to the programmable
controller is shown in Figure 2.2-23. Circuit (a) shows the programmable controller input circuit as
SINK input and circuit (b) shows as SOURCE input.

<Control Programnaticl, <Control crout
Photocoupler circuitblock> controller Photocoupler block>
Current
-

I B

(a) Connection diagram for SINK (b) Connection diagram for
input type programmable SOURCE input type
controller programmable controller

< Programmable
controller

i

SOURCE input

Figure 2.2-23 Example of connection circuit configuration with the programmable controller
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Table 2.2-10 Functional descriptions of control circuit terminals (continued)

c
K]
® .
©| Terminal . ' . DW=z
Z| symbol Terminal name Functional description Slola
®©
(@]
[30A] Batch alarm | (1) When the inverter stops due to an alarm, output is generated on the relay YIY|Y
contact (1C).
= [30B] output :
2 Contact rating: AC250 V 0.3 Acosg = 0.3,
‘g [30C] DC48V 0.5A
k3] (2) With the function code E27, you can select and output the same signals as
£ with the terminal [Y1].
8 (3) Terminals can be switched to “Terminals [30A] to [30C] shorted (excitation:
active ON) at ON signal output” or “Terminals [30A] to [30C] open (non-
excitation: active OFF) at ON signal output.”
c [DX+] |RS-485 (1) Can be used to connect a computer, programmable controller, etc by RS-485 YIYI|N
-% (DX] communicatio communi?ation. (For details on terminating resistor, refer to “2.2.7 Switching
2 ns switches.”)
2| BP Ipor2
g (For details on recommended rod terminals, refer to “2.2.6 [ 1 ] Recommended
© wire size (control circuit terminals).”)
- Grounding To be connected to the [G] terminal of the inverter to connect the shield of the NIN|Y
£ terminal f Ethernet communication cable to FG. Use a cable as short as possible.
S M erminal for
3 Ethernet
G}
External power supply input terminals
Table 2.2-12 Functional descriptions of control circuit terminals
c
K]
® .
©| Terminal . ' . DW=z
2| symbol Terminal name Functional description Qo g
iy
(@]
[P24] DC24V (1) Power supply input to establish Ethernet communication. It is possible to NIN|Y
power supply establish Ethernet communication using this power supply input even if the
> input inverter main power supply is shut off.
§ Input voltage range: DC +22 to +26 V
@ Consumption current: 200 mA max.
(]
8
2 Note: It cannot be used for backup purposes as a control power auxiliary input,
§ as with USB port bus power. Since the same precautions as with the bus
% power apply, refer to the Precautions in section 2.4 .
|
[N24] DC 24V Common terminal for terminal [P24]. NINTY
power supply
common
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RS-485 communication connector

Table 2.2-13 Functional descriptions of control circuit terminals

c
K]
® .
©| Terminal . . - nlwl=z
= [sel N9p]
2 symbol Terminal name Functional description alale
®©
(@]
RJ-45 RS-485 The keypad relay adapter CBAD-CP (optional) becomes RS-485 Y|Y]|N
connector | communication | communication port 1 when installed, and can be used for the following
for keypad | port 1 (for purposes.
connection | keypad (1) It can be used for remote connection to the keypad. The keypad power is
connection) supplied from the inverter via an extension cable for remote operation.
When using an extension cable, set the SW2 terminating resistor to ON.
(2) It can be used to connect to a PC, programmable controller, etc. for RS-
485 communication. (For details on terminating resistors, refer to “2.2.7
Switching switches.”)
T+5V
Of1 Vee 1 8
O _j‘: ol2 e
O[3 NC
4 DX-
DE%E \?/\‘F ke ole v
Of6 NG Y ]
Terminatin O| 7 GND
GND resistor ° 4 | O] 8 Vee RJ-45 connector
= S, 45 connector  (When the CBAD-CP i
equipped.)
c
'% Figure 2.2-24 RJ-45 connector pin configuration
£ (When CBAD-CP is equipped)
35
1S
1S
8 * Pins 1, 2, 7, and 8 are assigned as the power supply
Note
sources for the keypad.
When connecting this RJ-45 connector to other devices,
do not use these pins.
» Do not connect PC LAN ports, Ethernet hubs, or
telephone lines to the RJ-45 connector. Otherwise, it
may damage the inverter and the connected device.
Failure to observe this could result in fire.
usB USB port This is a USB connector (Mini-B specification) for connecting to a computer. It YIY]Y
connector can be used to edit, transfer, and verify function codes, perform test runs for
the inverter, and monitor the inverter states using the inverter support loader
(FRENIC Loader).
*For more details, refer to Chapter 9 “9.2 FRENIC Loader Overview.”
RJ-45 Ethernet This is an input terminal to connect a programmable controller or another NN}Y
connector | communication | device using Ethernet communication.
for Ethe!'net Port 1
connection
Port 2

« The control circuit terminal lines should be routed as far as possible from the main circuit
routing. Malfunction may occur due to noise.

- To prevent direct contact with the main circuit live sections (such as the main circuit terminal

block), route the control circuit wiring inside the inverter as bundles using cable ties.
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2.2 Wiring

2.2.7 Switching switches

AWARNINGA

Switching the various switches should be conducted after more than 5 minutes has elapsed since power is shut
off. Confirm that the LED monitor and the charge lamp are turned off, and that the direct current intermediate
circuit voltage between the main circuit terminals [P(+)]-[N(-)] is below the safe voltage (below DC+25 V) with a
tester before switching the switches.

Failure to observe this could result in electric shock.

The I/0 terminal specifications can be changed, such as switching the analog output form, by switching the switches
on the PCB (Figure 2.2-13 and Figure 2.2-14 Switch locations).

To switch the switches, remove the front cover so that the control PCB is visible.

] Referto “2.2.2 Removal and attachment of the front cover and wiring guide” to remove the front cover and
to open/close the keypad case.

Functional descriptions of the switches are explained in Table 2.2-14.

Table 2.2-14 Functional descriptions of switches Y: Equipped; N: Not equipped
Switch . s niwlz
Symbol Functional description a1 <

SW1 <Digital input terminal SINK/SOURCE switch> Y|Y|Y
* This is the switch used to switch between the SINK/SOURCE sides of the digital input
terminals [X1] to [X5], [FWD], and [REV].
» The switch is set to SINK by default. In this manual, explanations are given assuming
that the switch is set to SINK unless otherwise mentioned.
SW2 <Switch to change the RS-485 communication port 1 terminating resistor (RS-485 Y|Y|N
communication port (on the control PCB))>
+  With RS-485 communication, move the switch to the ON position when the inverter is
located at either end of the communication network.
SW3 <Switch to change terminal [C1] input setting to current/voltage/PTC thermistor> Y|Y|Y
SW4 This switch changes the input type for terminal [C1].
Input type SW3 SwW4 H26
Current input . .
(factory default) C1 side Al side 0
Voltage input V2 side Al side 0
. . . . 1 (OH4 trip)
PTC thermistor input | C1 side PTC side 2 (“THM” output, continuous running)
SW5 <Switch to change terminal [FM1] *1 output setting to current/voltage/pulse> Y|Y|Y
This switch changes the output type for terminal [FM1] *1. When operating this switch,
also change function code F29.
Table 2.2-15
Output type SW5 F29
. 1 (4 to 20 mA)
Current output FMI side 2(0to 20 mA)
Voltage output (factory default) FMV side 0
Pulse output FMP side 3

2-38



2.2 Wiring

O}
Switch ) - wlwlz Zz
Symbol Functional description a1 < 4
=
[m)]
Z
SW6 <Switch to change the RS-485 communication port 2 terminating resistor (RS-485 Y|Y|N =
communication port (on the terminal board))> ©]
Move the switch to the ON position when the inverter is located at either end of the e
communication network. =
<
SW7 | <Switch to change terminal [FM2] output setting to voltage/current> Y|Y[N 0
This switch changes the output type for terminal [FM2]. When operating this switch, also £
change function code F32.
N
Table 2.2-16 o3
5
Output type SwW7 F32 data
Voltage output (factory default) FMV2 side 0
. 1 (4 to 20 mA)
Current output FMI2 side 2 (0 to 20 mA)
SW9 | <EN signal disabling switch> Y| Y|y
(bipolar) | This is the switch to disable/enable the terminals [EN1] and [EN2]. When using the
functional safety input terminals [EN1] and [ENZ2], always set both the upper and lower
poles of this switch to the OFF side.
Caution: ~ When the logic differs on the upper and lower poles of the switch, the £
alarm will occur and the inverter will not be able to operate.
Table 2.2-17
SW9
Input type Lower [EN1] | Upper [EN2]
Disable terminals [EN1] and [EN2] ON side ON side
Enable terminals [EN1] and [EN2] OFF side OFF side
ID SW | <IP address configuration switches> N|N|[Y
x10 These are rotary switches for configuring the IP address.
x1 For details, refer to Chapter 9 “9.3.4 [1] Configuring the IP address.”

*1 For the Ethernet built-in type (E3N), this terminal symbol is [FM].
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For the switch locations on the control PCB, refer to “Figure 2.2-13 E3S/E3E terminal block and
switches on PCB” and “Figure 2.2-14 E3N terminal block and switches on PCB.”

Table 2.2-18 Switching positions and default settings of the switches
SW1 SW2 sw3 Sw4 SW5 Swe sSw7 Sw9
SINK OFF c1 Al FMI OFF FMV2 ON
— | — | — | — | — | — | — D
=] = R = N =) R = = | = O
E_]
—_— | = = | —p FMV — | —p pm—
variation | | B | | [C1] | |1 | [@| | 2% | [C3] | (3|
rangé | source ON V2 PTC (o] ON FMI2 —
=
==]
FMP -
OFF
SINK OFF ci Al FMV OFF FMV2 ON
-— | — | — | — | e | — | — D
Facoy | |E D] | [ED] ||| [{@)| | |3 ||E]||E]| |B3
default *q ]
P m—

(*1) The factory default setting for SW1 of FRN****E3E-4G is “SOURCE".

Note Use a pair of tweezers or another tool with a thin tip to set the switches and pay attention not to touch other
electronic parts. The switches are in the open position when the slider is in the middle, so make sure the
switches are securely set to one extremity.
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2.3 Attachment and Connection of Keypad

23 Attachment and Connection of Keypad

o

2.3.1 Parts required for connection é
The following parts are necessary when attaching the keypad to locations other than the inverter main body. E
Part name Type Remarks <Z(

Keypad extension cable (Note 1) CB-5S, CB-3S, CB-1S Three lengths available (5 m, 3 m, 1 m) %
(3.3 ft, 9.8 ft, 16.4 ft) E

Keypad fixing screws M3x[ (Note 2) 2 screws are required. =
<

Keypad relay adapter, CBAD-CP 'cT)
Rear mounting adapter z

(Note 1)  When using commercially available LAN cable, use 10BASE-T/100BASE-TX straight cables (below 20
m) which meet the U.S. standards for ANSI/TIA/EIA-568A category 5.

Recommended LAN cable

N
Q
©
Ve

®)

Manufacturer: Sanwa Supply, Inc.
Type: KB-10T5-01K (for 1 meter (3feet))
KB-STP-01K (for 1 meter (3feet)) (shielded cable when conforming to EMC directive)

(Note 2) When attaching to paneling, use a fixing screw of appropriate length to the panel thickness.

2.3.2 Attachment procedure

The keypad can be attached in the following ways.

B Attach to the inverter main body (refer to Figure 2.3-1 (a), (b))
B Attach to the paneling (refer to Figure 2.3-2)

B Operate the keypad remotely, by hand (refer to Figure 2.3-3)

Keypad

&
"/
(a) FRNOOG9E3S-2G (b) FRNOO72E3S-4G
Figure 2.3-1 Attaching the keypad to the inverter main body

Keypad relay adapter Cabinet Extension cable for remote operation

(Option)

Keypad relay adapter

Inverter main body Extension cable for Keypad (Option)
remote operation Inverter main body

Figure 2.3-2 Attaching the keypad on the Paneling Figure 2.3-3 Operating the keypad remotely, by hand
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2.3 Attachment and Connection of Keypad

H Attachment to the paneling
(1) Squeeze the hooks (2) shown in Figure 2.3 4 and pull the keypad towards you to remove it.

Figure 2.3-4 Removal of the keypad

(2) Attach the relay connector of the CBAD-CP to the inverter main body. (Refer to Figure 2.3 5.)

Relay connector

Figure 2.3 5 Attachment of the relay connector

(3) Attach the rear mounting adapter of the CBAD-CP to the keypad main body.

Rear mounting adapter

Figure 2.3-6 Attachment of the keypad
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2.3 Attachment and Connection of Keypad

(4) Cut the paneling to attach the keypad, as shown in Figure 2.3-7.

(Unit: mm)

2xD3.6 69 (5.1)

62

3.5 2.5

2.05
4.7
2.05

36.5
253
3.55
3.55
30.9

Ll i St e A

68

74

Cabinet cut dimensions (arrow A)

Figure 2.3-7 Fixing screw positions and the dimensions of the paneling to cut

(5) Fix the keypad to the cabinet using 2 keypad rear cover fixing screws. (Refer to Figure 2.3-8)
(tightening torque: 0.7 N*m (6.2 Ib-in))

Cabinet

Keypad fixing screws

Figure 2.3-8 Attachment of the keypad
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2.3 Attachment and Connection of Keypad

(6) Connect the extended cable for remote operation (CB-5S, CB-3S, CB-1S) or the commercially available LAN
cable (straight) to the keypad RJ-45 connector and the inverter main body RJ-45 connector (modular jack).
(Refer to Figure 2.3-9.)

RJ-45 connector
Cabinet (modular jack)

RJ-45 connector \
Connect to the

/ RJ-45 connector

of the inverter
main body

Keypad

Extended cable for remote operation
(CS-5S, CB-3S, CB-1S) or LAN cable

Figure 2.3-9 Connection of the extension cable or the commercially available LAN cable between the keypad and
the inverter main body

ACAUTION

Do not connect the inverter to PC LAN ports, Ethernet hubs, or telephone lines.
The inverter and the connected instrument may be damaged.

Risk of fire and risk of accidents exist

B Operating remotely, by hand
Connect following the procedure “B Attachment to the paneling” in (1) to (3) and (6).

m Removing the keypad from the rear mounting adapter

Insert a flathead screwdriver into the hook section of the keypad, tilt the screwdriver, and remove the keypad. (Refer
to Figure 2.3-10.)

Recommended flathead screwdriver blade tip shape: 0.7 mm x 3.5 mm (0.03 x 0.14 inches)

Rear mounting adapter

Screwdriver insertion point,
enlarged view

Figure 2.3-10 Removal of the keypad
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2.4 USB port

2.4

USB port

There is a port (Mini-B) for USB cable connection on the surface of the inverter. Open the port cover as shown in

the figure

Note

below to connect a USB cable.

USB connection port cover

' @
RY Settn.
10 OXEYPAD FUNC
SR . ®©

2

T

USB cable
Use a cable with a connector of 12 mm (0.47 in.) or less :| 12 mm (0.47 in.)

in width and 7.2 mm (0.28 in.) or less in length.
M:]: 7.2 mm (0.28 in.)

By connecting the inverter directly to a PC with a USB cable, you will be able to use the FRENIC Loader to edit, check,
and manage inverter function codes, monitor data during operation, acquire traceback data, carry out remote
operations such as running and stopping, and monitor data such as the maintenance data and alarms.

L] Refer to the FRENIC Loader Instruction Manual for how to use the FRENIC Loader.

The following operations are also possible using bus power from the USB port when the inverter main power supply
is shut off.

* Reading and writing of function codes using the keypad, checking of alarm history and other information, and
data copying (a keypad supporting data copy (option) is required.)

.

loader

Editing, checking, and management of function codes, and acquisition of traceback data using the FRENIC

@ The operation of functions that use the main power supply (restart after momentary power failure, lifetime
measurement, etc.) may vary depending on the availability of USB port bus power. Test runs should be
performed with the same conditions as in normal operation.

@ USB port bus power cannot be used for backup purposes as a control power auxiliary input. When only
bus power is used to supply power, the following specific restrictions apply.

When the keypad is used to change the function code settings, set “2” for the communication data
storage selection (y97) and save the function code setting to nonvolatile memory (all save). (After
saving all data, the y97 data returns to 1.)

If the bus power is shut off while changing or operating the function code settings, the £ /or £ F
alarm may occur. In this case, the initialization of all data in H03=1 is required. For details, refer to
Chapter 6 “TROUBLESHOOTING.”

The inverter monitor values (current, voltage, temperature, etc.) are set to “0” or “undefined.”
The digital and analog input terminals do not operate and are handled as open.

The digital and analog output terminals do not operate.

RS-485 communication (Ch2) cannot be used.

The option card does not operate.
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Chapter 3
OPERATION USING THE KEYPAD

This chapter describes inverter keypad operation.

In addition to the keypad attached to the inverter main body (TP-M3), the optional remote operation keypad (TP-
E2) and multi-function keypad (TP-A2SW) may also be used. Unless otherwise noted, this manual describes the
operation of the keypad attached to the inverter main body. For details on the remote operation and multi-function
keypads, refer to their respective instruction manuals.

Note The Ethernet built-in type (E3N) is not equipped with a keypad (and cannot be connected to the remote
operation or multi-function keypads). For details on the monitor display content, refer to Chapter 9 “9.3.8
About the display content of Ethernet built-in type (E3N).”

Contents
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3.1 Names and Functions of Keypad Components

3.1 Names and Functions of Keypad Components

The keypad allows you to run and stop the inverter, display various data, configure function code data, and
monitor 1/O signal states, maintenance information and alarm information.

7-segment LED monitor
UP key

RUN key

Program/Reset key RUN LED

STOP key
LED indicators

DOWN key

OPERATION USING THE KEYPAD

Function/Data key Shift key

Figure 3.1-1 Keypad external appearance and name of each part

™
(o)
@©

c

@)

Table 3.1-1 Names of each keypad component and overview of functions

LED Indicator .
ltem Functions
and Keys

This is a 4-digit, 7-segment LED monitor.
Displays the following contents based on the operation mode.

B In Running mode: Running status information (e.g., output frequency,
current, and voltage)
Data . .
display - Whep a warning occurs, the warning code (refer to
Section 3.3.2 is displayed.

B In Programming mode: Menus, function codes and their data

B In Alarm mode: Alarm code, which identifies the alarm factor that
has activated the protective function.

Switches operation modes.

H In Running mode: Pressing this key switches the inverter to
Programming mode.

(Holding down the key brings back the initial
display.)

B In Programming mode: Pressing this key switches the inverter to Running
mode.

B In Alarm mode: Pressing this key after removing the alarm factor
resets the alarm and switches back to Running
mode.

Performs the following operations.

B In Running mode: Pressing this key switches the information to be

Operation displayed concerning the status of the inverter
keys (output frequency (Hz), output current (A), output

voltage (V), etc.).

B In Programming mode: Pressing this key displays the function code or
confirms the data.

B In Alarm mode: Pressing this key displays the details of the problem
indicated by the alarm code that has come up on
the LED monitor.

Press this key to run the motor (when performing keypad operation).
Press this key to stop the motor (when performing keypad operation).

®/® Press these keys to select the setting items and change the function code data
displayed on the LED monitor.




3.1 Names and Functions of Keypad Components

LED Indicator

Item and Keys Functions
B In Running mode: Functions assigned with function code E70 can be
used.
Hold down (for 1 second) to turn the function ON
and OFF
The function is always OFF when the power is
turned ON.
@ For details, refer to “3.3.7 Switching between
remote and local modes”.
B In Programming mode
While menu is displayed: Jumps to the next menu number.
While function code is displayed: Jumps to the displayed number +10.
While setting numerical values:  Moves the cursor digit to the right.
B In Alarm mode: The alarm detailed information number shifts +10.
RUN Lights up when running with a run command entered by the key, by terminal
(green) command “FWD” or “REV”, or through the communications link.
The keypad key lights up when activated as a run command.
KEYPAD In Alarm mode, however, pressing the key cannot run the inverter even if this
CONTROL Co o
(green) |nc_i|cator is lit. .
Blinks every second in local mode.
Hz, A, kW, r/min, m/min:
LED These three LED indicators identify the unit of the numerals displayed on the
Indicators Unit LEDS LED monitor in Running mode by combination of their lit and unlit states. For

(3 red LEDs)

details, refer to “3.3.1 Running status monitoring.”

PRG. MODE:
While the inverter is in Programming mode, the LEDs for Hz and kW light up.
(@Hz OA @kW)

x10 LED
(red)

Lights when the data to display exceeds 9999. When this LED lights, the actual

value is “the displayed value x 10.”

Example: If data is “12,345,” the LED monitor displays /' 7% and the x10 LED
lights up, meaning that “1,234 x 10 = 12,340.”

B LED monitor
In Running mode, the LED monitor displays running status information (output frequency, current or voltage); in
Programming mode, it displays menus, function codes and their data; and in Alarm mode, it displays an alarm
code which identifies the alarm factor that has activated the protective function.

If one of LED4 through LED1 is blinking, it means that the cursor is at this digit, allowing you to change it.

If the decimal point of LED1 is blinking, it means that the currently displayed data is a PID command value, not
the frequency data usually displayed.

LED4 LED3 LED2

(0O
U.L-I, L. E’

(4‘\

LED1

Figure 3.1-2 7-segment LED monitor (LED 2 is blinking)
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3.1 Names and Functions of Keypad Components

Table 3.1-2 7-segment LED monitor display

Character |LED indicator| Character |LED indicator| Character |LED indicator| Character |LED indicator

0 i 9 5 | * [[Jor[] R r

1 / A b J L S 5

2 c B b K F T lort
3 3 c* Lorr L L u* iior
4 9 D o M i v* Lioru
5 5 E £ N n W ]

6 b F f o* forpo X F

7 i G* for4 P F Y )

8 i H* Hor Q 5 z L

Special characters and symbols (minus and underscore) display

- - _ - [ L ] J
% Core

*Upper case or lower case letters are used depending on the display content.

OPERATION USING THE KEYPAD
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3.2 Overview of Operation Modes

3.2 Overview of Operation Modes

The FRENIC-Ace features the following three operation modes.

Table 3.2-1 Operation modes

Operation mode Description

When powered ON, the inverter automatically enters this mode.

This mode allows you to specify the reference frequency, PID command value,
etc., and run/stop the motor with the / keys.

It is also possible to monitor the running status in real time.

If a warning occurs, the warning code (refer to Section 3.3.2 appears on the LED
monitor.

Running mode

This mode allows you to configure function code data and check a variety of
information relating to the inverter status and maintenance.

Programming mode * The operation continues even if the mode is changed to the Programming mode
with the key during operation.
The inverter can also be run or stopped while in the Programming mode.

If an alarm condition arises, the inverter automatically enters Alarm mode in which
you can view the corresponding alarm code* and its related information on the
LED monitor.

Alarm mode * Indicates the alarm condition.

For details, first refer to “Table 6.1-1 Error detection (alarms/warnings)” in
Chapter 6 “6.1 Protective Function,” and then read the troubleshooting of each
alarm.

Figure 3.2-1 shows the status transition of the inverter between these three operation modes.

Power
ON
Running mode H /_[ Programming mode ]ﬁ
M Run/stop operation M Function code setting
B Running status monitor B Status monitor

Refer to 3.4 for details.

Refer to 3.3.1 for
details.

B Warning display (alternates with
running status monitor, operation
continues)

Refer to 3.3.3 for
N details.

A7 1N\4

,V v

'
r
-
v - n
] . s
[ .
) *

Alarm occurrence * . Release of alarm ,
. ' (When alarm occurs)

.
' i

EE ) .‘ .
y Alarm mode | N
‘V‘_[ J 2

W Alarm status check Refer to 3.5 for details.

Information check

- B — BN
. @ ** @ Displays alternately

R —

Figure 3.2-1 Status transition between operation modes
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3.2 Overview of Operation Modes

Tip Simultaneous keying

Simultaneous keying means pressing two keys at the same time. The simultaneous keying operation is
expressed by a “+” letter between the keys throughout this manual.

For example, the expression “ and keys” stands for pressing the key with the key held
down .

OPERATION USING THE KEYPAD
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3.3 Running mode

3.3
3.31

Running mode

Running status monitoring

In Running mode, the 17 items listed below in Table 3.3-1 can be monitored. Immediately after the inverter is
turned on, the monitor item specified by function code E43 is displayed. Press the key to switch between

monitor items.

Power ON
AN

»| Speed monitor

—

Output current

—

Input power

v

v

Last monitor item

1
]

h 4

@ Holding down the key brings back the initial display (the monitor items set with function code E43).

Table 3.3-1 Monitor items

Display
Monitor items stahn;pLI(IaEBn LED indicator Unit Meaning of displayed value FuEitéoga(;gde
monitor
. Function code E48 specifies what to be displayed on the LED monitor and LED
Speed monitor indicators. 0
crnn Output frequency (before slip o
Output frequency 1 | 50 (/] | ®@Hz OA Okw Hz compensation) (Hz) (E48=0)
Output frequency 2 | 5( (] | @Hz OA OkW Hz &uzt)put frequency (after slip compensation) (E48=1)
flj:;ir::gye S000 | @Hz OA OkW | Hz  |Reference frequency (Hz) (E48=2)
Motor speed 1500 | @Hz @A OkW | r/min |Output frequency (Hz) x % (E48=3)
Load rotation speed| F{{{] | @Hz @A OkW | r/min |Output frequency (Hz) x E50/E39 (E48=4)
(Ff,ﬁg ggggg) 000 | OHz @A @KW | m/min |Output frequency (Hz) x ES0/E39 (E48=5)
- E50
Constant feed ti 50 H A OkwW i E48=
onstant feed time 510 OHz OA O min Output frequency (Hz) < E39 (E48=06)
- fi H
Speed (%) 500 | OHz OA Okw | o  |Qutbutfrequency (Fz) 44, (E48=7)
Max.frequency
Output current /c 39 | OHz @A OkW A [Current output from the inverter in RMS 3
Input power 025 | OHz OA @kW kW  |Input power to the inverter 9
Calculated torqu?NOte 1) 50 OHz OA OkW %  |Motor output torque (Calculated value) 8
Output voltage (Note 2) | {}}l/ | OHz OA OkwW V  |Voltage output from the inverter in RMS 4
Motor output  (Note 3) | 555 OHz OA @kW kW  |Motor output (kW) 16
cr o Load factor of the motor in % with the rated
Load factor (Note 4) 5000 OHz OA OkW % output being at 100% 15
PID command value 11 rn B PID command/feedback amount
(Note 5) (Note 6) | 'H-HY OHz OA OkW converted to physical quantities of the 10
object to be controlled (e.g.
PID feedback value o nn _ |temperature)
(Note 5) (Note 7) | 24Ut | OHz OA OkW Refer to function codes J106 and J107 12
for details.
- PID command value and PID feedback
PID dev(lattl)?g 5) (Note 7) 100 OHz OA OkW — |value deviation converted into physical 29
quantities of the object to be controlled
PID output LY PID output in % with the maximum
(Note 5) (Note 6) | /U0LL. | OHz OA OKW | % I¢o0 ency (FO3) being at 100% 14
Timer (Note 10) on OHz OA OkW s ggrr:ig)ing time for timer operation (when 13
@® ON, O OFF




3.3 Running mode

Table 3.3-1 Monitor items (continued)

Display
Monitor items s?hn;pl_leEBn LED indicator Unit Meaning of displayed value Fugztéoga?gde
monitor

An analog input to the inverter in a format
) ) suitable for a desired scale.
Analog input monitor a2 OHz OA OkW Refer to the following function codes. 17

2
o
>
L
X
L
(Note 8) Terminal [12]: C59, C60 T
Terminal [C1] (C1 function): C65, C66 =
Terminal [C1] (V2 function): C71, C72 (ZD
necic —_—
. - _ pper (with sign) and lower 4 digits are (2]
Current position(Note 11) gz} OHz OA OkwW displayed alternately. 21 2
neec O
Positioning deviation o _ |Upper (with sign) and lower 4 digits are =
(Note 11) | 437/ OHz OA OkwW displayed alternately. 22 5
nee g A N N
I, 165 Stop target position indicated with the user L
Stop target pos'(t,'\?é‘te 1y 431 | OHz OA OKW |~ |value. Upper (with sign) and lower 4 digits 28 a
1Ic are displayed alternately.
oo Torque current command value or
Torque current (Note 9) 15 OHz OA OkW % calculated torque current 23 ™
- Q
Magnetic flux Cor(',‘\,rgfe”g) 5 | OHz OA OkW | %  |Magnetic flux command value 24 a
@)
Integral power 1A Input watt-hour (kWh)
consumption il | OHz OA OkW | kWh 160 25
Torque bias 25 OHz OA Okw % |Torque bias value display 30
Display of output content for specific
Customizable logic Qo rn . customizable logic step
output (Note 13) | DLt.bu OHz OA OkwW For details, refer to function codes U98 and 32
U99.
@® ON, O OFF

(Note 1) Calculated torque 100% is equal to the motor rated torque. For the calculation formula of the motor
rated torque, refer to D.2 “Calculation formulas" (1) in Appendix D "Conversion to Non-SI Units.”

(Note 2) When the output voltage is displayed, 1/ is displayed as the lowest digit on the LED monitor, standing
for the unit symbol V (volt).

(Note 3) When the LED monitor displays the motor output, the unit LED indicator “kW” blinks.

(Note 4) When the LED monitor displays the load factor,; is displayed as the lowest digit on the LED monitor,
standing for “%.”

(Note 5) These PID-related items appear only when performing PID control.

(Note 6) When the LED monitor displays a PID command or its output amount, the dot (decimal point)
attached to the lowest digit of the 7-segment letter blinks.

(Note 7) When the LED monitor displays a PID feedback amount, the dot (decimal point) attached to the
lowest digit of the 7-segment letter lights up.

(Note 8) The analog input monitor appears only when the analog input monitor function is assigned to one of
the analog input terminals by one of function codes E61 to E63 or E66. Specify the unit with C58,
C64, C70 and C84.

Note 9) {] (zero) appears under the V/f control.

Note 10)  During timer operation, only the function code C21 = 3 is displayed.

Note 11)  Displayed when position control is enabled.

(
(
(
(Note 13) Displayed only when U00 = 1 and U98 # 0.

Tip The monitoring signals for the monitor items such as output frequency and output current can be filtered
with function code E42 (LED display filter). Increase the E42 settings if the monitored values are
unstable and unreadable due to load fluctuation, etc.

(Ed Function code E42)



3.3 Running mode

3.3.2 Monitoring warnings

When the inverter identifies abnormal states, alarms are separated into alarms, with which the inverter
immediately trips, and warnings, with which the operation continues and a warning is output (display and general-
purpose output terminal). When a warning occurs, the running status monitor (frequency, etc.) and the warning
code* are displayed alternatively on the LED monitor.

It is necessary to set the warning (“L-ALM”) targets with the function codes H81, H82, and H83. Assigning the L-
ALM (= 98) to any one of the general-purpose output terminals enables the inverter to output the “L-ALM” signal
on that terminal upon occurrence of a warning.

Example: “{/H /" is displayed when cooling fin overheat {j# | has been assigned to a warning.

Operating status monitor display Warning display

\7,

< displayed alternatively — -

74 V>

L For details on the warning targets, refer to Chapter 6 "TROUBLESHOOTING."

B How to check past warning contents
2 a0

Warning contents can be checked with 5_ 37 (warning contents (last)) to 5_ 3% (warning contents (third last)),
5. 6" (warning contents (fourth last)) and 5_ fi5 (warning contents (fifth last)).

L For details on the menu transition in “Maintenance Information,” refer to “3.4.5 Reading maintenance
information: “Maintenance Information: 5.0 Hf

B How to reset a warning
Use the function codes H81, H82, or H83 or refer to Chapter 6 "6.4 If a Warning Code Appears on the LED

Monitor" to remove the warning condition.
When the warning condition has been removed, the warning will no longer be displayed and “L-ALM” also turns

off on the general-purpose output.



3.3 Running mode

3.3.3 Running or stopping the motor with the keypad

By factory default, pressing the key starts running the motor in the forward direction and pressing the
key decelerates the motor to stop. The key is enabled only in Running mode.

When the inverter is running, the RUN LED lights up.

To run the motor in the reverse direction or for reversible operation, change the data of function code F02.

e % (4 = ——— RUN key

= RUN LED

x10 @ cliro (sTOP
Hz @A ®kW STOP key

Note: The rotation direction of IEC-compliant motors is opposite to the one shown above.

Table 3.3-2 Relationship Between the Function Code F02 “Run/Operation” and the Key

Fuggt;oga?;)de Motor rotation direction
0 In the direction commanded by terminal [FWD] or [REV]
1 Disable (The motor is driven by terminal [FWD] or [REV] command)
2 In the forward direction
3 In the reverse direction

Tip During a test run from the Loader, the test run can be stopped using the key. Set y99 again to
resume the test run after it has been stopped.

3.3.4 Setting the reference frequency from the keypad

You can set the desired reference frequency with the @/@ keys on the keypad. It is also possible to set the
reference frequency as load rotation speed, motor speed or speed (%) by setting function code E48.

Using the keypad to set the frequency (FO1 = 0 (factory default) or 8)

(1) Set function code F01 to “0” (keypad operation using @/@ keys) or “8” (keypad operation using @/@
keys, balanceless-bumpless). When the keypad is set to Programming or Alarm mode, the reference
frequency cannot be set using the @/@ keys. You need to switch to Running mode to enable frequency
setting with the @/@ keys.

(2) Pressthe @/@ key to display the current reference frequency. The lowest digit blinks.

(3) To change the reference frequency, press the @/@ key again. The new setting can be saved into the
inverter’s internal memory.

7-segment LED

monitor

UP key
Program/Reset DOWN key
key
Function/Data
key

Shift key

3-9
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3.3 Running mode

Tip * To set the reference frequency, first press the @/@ key once. When the last digit blinks, each time
the @ key is pressed, the cursor moves to the next higher digit where data can be changed. This
cursor movement allows you to easily move the cursor to the desired digit and change the data of
large values.

* Holding down the @/@ key changes data from the last digit, and the data to be changed moves
along to the highest digit.

» The reference frequency can be saved either automatically by turning the main power OFF or simply
by pressing the key. You can choose either way using function code E64. The factory default is
“0” (Automatic saving when main power is turned OFF).

» If you have set function code FO1 to “0” or “8” but have selected a setting method other than
Frequency setting 1 (i.e., Frequency setting 2, frequency command via communication, multistep
frequency command, etc.), then you cannot use the @/@ keys to change the current frequency
setting even in Running mode.

» Setting FO1 data to “8” (Keypad operation using @/@ keys, balanceless-bumpless) enables
balanceless-bumpless switching.

Balanceless-bumpless switching refers to the function that makes the inverter inherit the current
frequency that had been applied before the frequency setting source was switched to the keypad from
any other source, providing smooth switching and shockless running.

3.3.5 Setting up PID commands from the keypad

You can set the desired PID commands with the @/@ keys on the keypad.

[1
To

] Settings under PID process control

enable the PID process control, you need to set the JO1 data to “1” or “2.”

In the PID process control mode, the content that can be specified and checked using the @/@ keys changes
depending on the LED monitor content. If the LED monitor is set to the speed monitor, the item accessible is a
manual speed command (reference frequency); if it is set to any other, the item is a PID process command.

Setting the PID process command with % keys

(1
)

Set the J02 data to “0” (*)/(v) keys on keypad).

Set the LED monitor to something other than the speed monitor (E43=0) when the keypad is in Running
mode. When the keypad is in Programming or Alarm mode, you cannot modify the PID process command
with the @/@ keys. To enable the PID process command to be modified with the @/ keys, first switch
to Running mode.

Press the @/@ keys to display the PID process command. The lowest digit and its decimal point blink on
the LED monitor.

To change the PID process command, press the @/@ keys again. The new setting can be saved into the
inverter’s internal memory.

Tip * The PID process command can be saved either automatically by turning the main power OFF or
simply by pressing the key. You can choose either way using function code E64.
« Even if multistep frequency is selected as a PID command (“PID-SS1 or PID-SS2” = ON), it is
possible to set a PID command using the keypad.

* When function code J02 is set to any value other than “0,” pressing the @/@ keys displays, on the
LED monitor, the PID command currently selected, but does not allow any change.

* On the LED monitor, the decimal point of the lowest digit is used to discriminate the PID-related data
from the reference frequency. The decimal point blinks or lights when a PID command or PID
feedback amount is displayed, respectively.

I Decimal point
:'U, - P
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3.3 Running mode

Table 3.3-3 PID process command manually set with @/@ keys and requirements

PID con.trol PID control Multistep
(Operation (Remote LED monitor frequency
se?;?;?ign) command) E43 “P|D-SS2”, Display when @/@ keys are on

J02 “PID-SS2”

Jo1
0 ON PID process command by keypad
1or2 Other than 0 or
Other than 0 OFF PID process command currently selected

Setting up the reference frequency with @@ keys under PID process control

When function code F01 is set to “0” (@/@ keys on keypad) and Frequency setting 1 is selected as a manual
speed command (when disabling the frequency setting command via communications link, multistep frequency
command, and PID control), switching the LED monitor to the speed monitor in Running mode enables you to
modify the reference frequency with the @/@ keys.

In Programming or Alarm mode, the @/@ keys cannot be used to modify the reference frequency. You need to
switch to Running mode to enable frequency setting with the @/@ keys. Refer to Table 3.3-4 or the figure
below. Table 3.3-4 “Manual speed command (frequency) and necessary settings for using the @/@ keys”
illustrates how the manual speed command entered via the keypad is translated to the final frequency command.

The setting procedure is the same as that for setting of a usual reference frequency.

Under other conditions that those mentioned above, the display changes as shown below when pressing the @/
(v) keys.

Table 3.3-4 Manual speed command (frequency) and necessary settings for using the @/@ keys

PID control . . Link
. Multistep | Multistep .
(Operation | LED | Frequency operation
. ) frequency | frequency . Cancel PID control . .
mode Monitor| setting 1 selection “Hz/PID" Display with the @/@ keys
selection) E43 FO1 “ggo” L
Jo1 "LE"
0 OFF OFF OFF Manual speed command
ON (frequency) set by keypad
(PID disabled)
1or2 0 Other than the above Manual speed command
(frequency) currently selected
OFF PID output (as final frequency
Don'
on't care (PID enabled)  |command)

Link disabled
6 FOI=0 (= oFF

Manual speed command from keypad SS2.1 = OFF

‘ PID cancel @

Frequency setting other than above ——O Hz/PID = ON

Command via link /|_O /I_O
Multistep frequency command }—I—o

|PID output (as frequency command)

Final frequency command

OPERATION USING THE KEYPAD
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3.3 Running mode

[2]
To enable the PID (dancer) control, you need to set the JO1 data to “3.”

In the PID control mode, the content that can be specified and checked using the @/@ keys changes
depending on the LED monitor content.

When the LED monitor displays the speed monitor, the item accessible is the primary (frequency) setting; if it is
set to any other, the item is the PID dancer position set point.

Settings under PID (dancer) control

Setting the PID dancer position set point with the @@ keys

(1) Set the J02 data to “0” (\ )/(v) keys on keypad).

(2) Setthe LED monitor to something other than the speed monitor (E43=0) when the inverter is in Running
mode. When the keypad is in Programming or Alarm mode, you cannot modify the PID dancer position set
point with the @/ keys. To enable the PID dancer position set point to be modified with the @/@
keys, first switch to Running mode.

(3) Pressthe @/@ keys to display the PID dancer position set point. The lowest digit and its decimal point
blink on the LED monitor.

(4) To change the PID dancer position set point, press the @/@ keys again. The command you have
specified will be automatically saved into the inverter’s internal memory as function code J57 data. It is
retained even if you temporarily switch to another PID command source and then go back to the via-keypad
PID command. Furthermore, you can directly configure the settings with function code J57.

Even if multistep frequency is selected as a PID command (“PID-SS1 or PID-SS2” = ON), it is
possible to set a PID command using the keypad.

*  When function code J02 is set to any value other than “0,” pressing the @/@ keys displays, on the
LED monitor, the PID command currently selected, but does not allow any change.

Tip °

» On the LED monitor, the decimal point of the lowest digit is used to discriminate the PID related data
from the reference frequency. The decimal point blinks or lights up when a PID command or PID
feedback amount is displayed, respectively.

I Decimal point
:'U, - P

Table 3.3-5 PID commands using the @/@ keys and necessary settings

PID control PID control Multistep
(Operation mode (Remote LED monitor frequency .
selection) command) E43 “PID-SS2", Display when ®/® keys are on
Jo1 Jo2 “PID-SS2”
0 PID command by keypad
3 Other than 0 ON or OFF
Other than 0 PID command currently selected
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3.3 Running mode

Setting up the primary frequency setting with % keys under PID dancer control

When function code FO01 is set to “0” (@/@ keys on keypad) and Frequency setting 1 is selected as a primary
frequency setting (when disabling the frequency setting via communications link, multistep frequency setting, and
PID control), switching the LED monitor to the speed monitor in Running mode enables you to modify the primary
frequency setting with the @/@ keys. In Programming or Alarm mode, these cannot be used to modify the
primary frequency setting. You need to switch to Running mode. Refer to the Table 3.3-6 or the figure below. Table
3.3-6 lists the combinations of the commands. The figure illustrates how the primary frequency setting entered via
the keypad is translated to the final frequency command.

The setting procedure is the same as that for setting of a usual reference frequency.
Under other conditions that those mentioned above, the display changes as shown below when pressing the @/

(v) keys.

Table 3.3-6 Primary (frequency) setting specified with @/@ keys and necessary settings

PID control Link
(Operation | LED | Frequency | Multistep | Multistep .
. . operation | Cancel PID control . .
mode Monitor| setting 1 | frequency | frequency selection “Hz/PID” Display with the @/@ keys
selection) | E43 FO1 “8s2” “ss1” -
Jo1 LE

Primary frequency setting from
0 OFF OFF OFF keypad

ON (Frequency setting)
3 (PID disabled) - -
0 Other than the above Primary (frequency) setting
currently selected
. OFF PID output (as final frequency
Don't care (PID enabled) command)
@

_ Link disabled
§ FOI=0 | E=oFF

Primary frequency command from keypad SS2.1 = OFF @

Frequency setting other than above ——O

Command via link —|_O

Multistep frequency command

Final frequency command

PID cancel
Hz/PID = ON

PID output (as frequency command) }—T

OPERATION USING THE KEYPAD
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3.3 Running mode

3.3.6 Performing jogging operations with the keypad

This section provides the procedure for jogging the motor using the keypad.

Note [f operation is set by external signal (function code F02 = 1), jogging cannot be performed using the
keypad. When performing jogging using external signal input, assign the input terminal command “JOG”
to terminals [X1] to [X5], then turn “JOG” ON and input a run command. For details, refer to the
descriptions of function codes EO01 to E05 in Chapter 5 “5.3.2 E codes (Extension terminal functions).”

(1) Make the inverter ready to jog by following the steps below. (LED monitor should display /()
» Enter Running mode. (Refer to “3.2 Overview of Operation Modes.”)

* Press the “ and @ keys simultaneously. The LED monitor displays the jogging frequency for
approximately one second and then displays /() again.

Tip ° The frequency during the jogging operation is based on the function code C20 setting. Function codes
H54 and H55 specify the acceleration/deceleration time, respectively. These function codes are only
for the jogging operation. Enable them according to your needs.

+ Alternatively, using the input terminal command “JOG” (“Ready for jogging”) switches between the
normal operation state and ready-to-jog state. For details, refer to the descriptions of function codes
EO1 to E05 in Chapter 5 “5.3.2 E codes (Extension terminal functions).”

» Switching between the normal operation state and read-to-jog state with the ( and @) keys is
possible only when the inverter is stopped.

(2) Jogging the motor.

* Hold down the key while the motor jogs. To decelerate and stop the motor, release the key.
(3) Exit the ready-to-jog state and return to the normal operation state.

+ Press the ‘6 and ()" keys simultaneously.
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3.3 Running mode

3.3.7 Switching between remote and local modes

During normal operation, the inverter operates under remote mode and uses the operation method set to the
inverter. During maintenance mode, the mode switches to local mode and the inverter is operated using the
keypad. In local mode, the inverter is separated from the control system and all operations required to operate the
inverter are performed from the keypad.

* Remote mode: Run and frequency commands are selected by function codes or source switching signals
except “LOC” (Select local (keypad) command).

* Local mode: The command source is the keypad, regardless of the settings specified by function codes. The
keypad takes precedence over the settings specified by communications link operation signals.
In local mode, the KEYPAD CONTROL LED blinks every second.

The table below shows the input procedures of run commands from the keypad in the local mode.

Data for FO2 Operation command setting method

0: Keypad operation The inverter can be run or stopped using the keypad / keys.
(Rotation direction input: The rotational direction is specified with the terminals [FWD] and [REV].
Terminal block)
External signal The inverter can be run or stopped using the keypad / keys.

2 : Keypad operation (forward Rotation direction command is unnecessary.
rotation) However, the inverter operates only in the forward direction, not in the

reverse direction.

3: Keypad operation (reverse The inverter can be run or stopped using the keypad / keys.

rotation) Rotation direction command is unnecessary.

However, the inverter operates only in the reverse direction, not in the
forward direction.

The two following methods are available to switch between remote mode and local mode.

1. Assign data=35 “LOC” to the function code E70 and hold down the @ key of the keypad.

2. To enable the switching, you need to assign “LOC” to any of the function codes E01 to EQ9, E98, or E99, and
turn on the applicable digital input terminal.

Switching from remote to local mode automatically inherits the frequency settings used in remote mode.

If the motor is running at the time of the switching from remote to local, the keypad Run command will be

automatically turned ON so that all the necessary data settings will be carried over.

If, however, there is a discrepancy between the settings used in remote mode and ones made on the keypad

(e.g., switching from the reverse rotation in remote mode to the forward rotation only in local mode), the inverter

automatically stops.

The transition paths between remote and local modes depend on the current mode and the value (ON/OFF) of
“LOC,” as shown in the status transition diagram given in the figure below. Also, refer to above table for details.

LOC = OFF

Local Mode
LOC = ON

Remote Mode
LOC = OFF

LOC =ON

Transition between remote and local modes by LOC

OPERATION USING THE KEYPAD
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3.3 Running mode

3.3.8 Shift key function assignment

In Running mode, various functions can be assigned to the Shift key, as with the digital input terminals, based on
the function code E70 setting. One of these functions is the switching function between remote and local modes
mentioned above.

The factory default setting value is 100 (no function).

For details, refer to the descriptions of function code E70 in Chapter 5 "5.3.2 E codes (Extension terminal
functions)."
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3.4 Programming mode

3.4 Programming mode

The Programming mode provides you with the following functions--setting and checking function code data,
monitoring maintenance information and checking input/output (1/0) signal status. The functions can be easily
selected with the menu-driven system. Table 3.4-1 below lists menus available in Programming mode. The
leftmost digit (numerals) of each letter string on the LED monitor indicates the corresponding menu number and
the remaining three digits indicate the menu contents.

When the inverter enters Programming mode from the second time on, the menu selected last in Programming
mode will be displayed.

Table 3.4-1 Menus Available in Programming Mode

OPERATION USING THE KEYPAD

Menu Menu LED. monitor Main functions Refer to:
No. display
{F __. |Fcodes (Fundamental functions)

Iy E codes (Extension terminal Selecting each of
"~~~ [functions) these function codes -
1 Data Setting [ C codes (Control functions) epables its data to be | Section a
: displayed/ 3.4.1 3
(Omitted) changed. (&)

o . |02 codes (Optional functions) (Note 1)

K code (Keypad functions)

Displays only function codes that have been changed from
their factory defaults. You can refer to or change those
function code data. (Note 1)

Section
3.4.2

2  |Data Checking -

Displays the running information required for maintenance | Section

3 Drive Monitoring

St or test running. 3.4.3
4 I/O Checking Y9.o Displays external interface information. Sgc;tlzn
5 Maintenance crur Displays maintenance information including cumulative run | Section
Information Sk time. 345
- Displays the most recent four alarm codes. You can refer to Section
6 |Alarm Information G.AL the running information at the time when each alarm 346
occurred. o
- Allows you to read or write function code data, as well as Section
7 |Data copying TLFY  |verify it. Available when the optional remote keypad TP-E2 347
is connected. o
8 Destination f.0F5  |Setting the shipping destination region. Se:tAlfon
arc
9 Communication ',_5,‘ ',_i, 5 |Communication commands and monitor codes with the Section
monitor '-',":,','-',"' host device can be monitored. 3.4.8

=
<
D'l

It is possible to display and change only the function codes | Section
registered as favorites by the user.™ 349

0 Favorites

(Note 1) The data cannot be changed when a decimal point “.” is display after the last digit on the LED monitor.

(Protected with a password.)

L For details, refer to the descriptions of function code H99, H197, H198, and H199 in Chapter 5 “5.3.5 H
codes (High-performance Functions).”

@ Enter Programming mode to display menus. While cycling through the menus with the @/@ keys,
select the desired menu item with the key. Once the entire menu has been cycled through, the
display returns to the first menu item.
Jump to the next menu number with the @ key.



3.4 Programming mode

3.41 Setting function codes: “Data Setting: /.f_ _ through /.F__”

Menu number 1 “Data Setting” ( /.F _ _ through /. _ _)in Programming mode allows you to configure all function
codes.

Figure 3.4-1 shows the Menu transition and function code data change procedure in “Data Setting” menu.

Programming mode Function code list Function code data

1. Data setting

Operation (7)

[

Operation (4)

vl -

Operation (6)

5ALUF | (only when

changing data)

12
o

Operation (2)

oll Gl

@

L)

--_-E- l::: -!__H-___---___-_H_
k]

Tz
<3

2. To Data Checking -

@

A
8,

Figure 3.4-1 Menu transition and function code data change procedure in “Data Setting” menu

Basic key operation

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

Use the @/@ keys to select the desired function code group from the choices /. fF
[

through

Jﬁmr-) Eo 2. “Data Checking” by pressing the @ key.
[O I E®)] Press the key to proceed to the list of function codes for the selected function code group.
[IIEEG) Use the (1)/(v) keys to display the desired function code, then press the key.

The data of the relevant function code appears.
Use the @ key to skip 10 function code numbers. You return to the beginning of the same
function code group after you reach the end.

Ol LIEIEE Change the function code data using the @/@ keys.
[OHIEIIIN()] Press the key to confirm the function code data.

571/F appears and the data will be saved in the memory inside the inverter. After that, the display

will return to the function code list and then move to the next function code.
Pressing the key instead of the key cancels the change made to the data.

Press the &) key to return to the menu from the function code list.
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3.4 Programming mode

@ When changing function code data, press the @ key once the lowest digit blinks. After that, each time

the @ key is pressed, the cursor moves to the next higher digit where data can be changed. This
cursor movement allows you to easily move the cursor to the desired digit and change the data in higher
digits.

You can register frequently used function codes as favorites. For details, refer to section 3.4.9 “Setting favorites

function codes data: “Favorites: [J.F [ ”

Operation example: The procedure when changing C05 (Multistep frequency 1) from 0.00 to 25.00 is shown in the

figure below in relation to the [OJsEIEINEN] to [OleECllliN(E)] above.

Operation Operation

Select /.0

By @/@ keys. Press the key.

To Operation
(4)

Change to '5.0/{] with

@/@ keys.

Select { {15 with (continued)
(4) @/ @ keys. (4) Press the key. (5)

To Operation

(6)

(o[ IIEVLIY Press the key. (o] LN (continued) Operation J{lilaIEY)]
(6) (Change saved) (6) SAUE display (6) Displays the next function code.

Displays the previous
function code.

Press the key.

(Change is
cancelled)
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3.4 Programming mode

3.4.2 Checking changed function codes: “Data Checking: ¢.r £ P”

Menu number 2 “Data Checking” (.r- £ F) in Programming mode allows you to check function codes that have
been changed. Only the function codes whose data has been changed from the factory defaults are displayed on
the LED monitor. You can refer to the function code data and change it again if necessary.

The menu transition in “Data Checking” is the same as the one in Menu number 1 “Data Setting.”
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3.4 Programming mode

3.4.3 Monitoring the running status: “Drive Monitoring: J.0P£”

Menu number 3 “Drive Monitoring” (3.3 £) is used to monitor the running status during maintenance and test

running.

Table 3.4-2 “Drive Monitoring” display items

Monitor Item Unit Description
No.
300 Output frequency 1 Hz Output frequency before slip compensation
3.0 Output frequency 2 Hz Output frequency after slip compensation
7.4 | Output current A Output current
3_03 | Output voltage V | Output voltage
3.4 | Calculated torque % | Motor output torque (Calculated value)
7.105 | Reference frequency Hz | Reference frequency
o Rotation direction of current output
3.0 | Rotation direction NA | Roation direct ! utpu
r: forward, r: reverse, - - - -: stop
o Displays the running status. Fo[ de_ta}ils, refer to “m_
7.0" | Running status N/A | Displaying the running status (7 {J/) and running status 2
{ a ’_I .I]n.
o . . Output frequency Hz)
a2 no Mot — (
J.uo otor speed r/min | Display value=120x (No. of motor poles)
o . . Function code E50
7.405 | Load rotation speed r/min i =
- LJ p Display value=(Output frequency Hz)x Function code E39
Virtual physical value (e.g., temperature or pressure) of the
object to be controlled, which is converted from the PID
command value using function code J106 and J107 data
3.0 PID command value N/A | (PID display Maximum scale/ minimum scale)
Display value = (PID command value (%)) / 100 * (Max.
scale - Min. scale) + Min. scale
If PID control is disabled, “- - - -” appears.
Virtual physical value (e.g., temperature or pressure) of the
object to be controlled, which is converted from the PID
feedback amount using function codeJ106 and J107 data
3. PID feedback value N/A | (PID display Maximum scale/ minimum scale).
Display value = (PID feedback value (%)) / 100 * (Max.
scale - Min. scale) + Min. scale
If PID control is disabled, “- - - -” appears.
3. 17 | Torque limit value A % Driving torque limit value A (based on motor rated torque)
313 Torque limit value B % Braking torque limit value B (based on motor rated torque)
- . . When this setting is 100%, the LED monitor shows 1.00.
J. 17 Ratio setting % . L “ »
If no ratio setting is selected, “- - - -” appears.
ac Line speed m/min | Displ | Outout f Hz)x Function code E50
P i | =
isplay value=(Output frequency Hz) Function code E39
3. 1" | Stop target position N/A
3. /8 | Current position N/A . N
FE—— — — For details, refer to Chapter 5 “5.3.9 [7] Position control.”
J. 13 Positioning deviation N/A
ot Positioning status monitor N/A
Displays the PID output value (100% at the maximum
3.2/ | PID output value % | frequency).
If PID control is disabled, “- - - -” appears.
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3.4 Programming mode

Table 3.4-2 “Drive Monitoring” display items (continued)

phase pulse rate

Monitor Item Unit Description
No.
3.2C | Flux command % | Displays the flux command value.
] : For details, refer to “® Displaying the running status
3.03 | Running status 2 N/A (44" and running status 2 (7_ 3.
2 oac SY synchronization de Displays the positioning deviation (angle) for master-
J-t deviation 9 follower operation.
3 24 PG feedback value Hz Shows the frequency detected by the PG in Hz regardless
of the control method.
7. 37 | Torque bias command % | Displays the selected torque bias command value.
ER: Command (master) side Ko/s Displays the pulse rate input into the A/B phase of the PG
+- U1 AB phase pulse rate P used for the command (master) side.
FR] Command (master) side Z Displays the pulse rate input into the Z phase of the PG
J.3J1 p/s .
phase pulse rate used for the command (master) side.
a3 Feedback (follower) side Ko/s Displays the pulse rate input into the A/B phase of the PG
4=t A/B phase pulse rate P used for the feedback (follower) side.
363 Feedback (follower) side Z ols Displays the pulse rate input into the Z phase of the PG

used for the feedback (follower) side.
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3.4 Programming mode

B Displaying the running status (7 _ {7'}) and running status 2 (7_ ' 3)

To display the running status and running status 2 in 4-digit hexadecimal format, each state has been assigned to
bits 0 to 15 as listed in Table 3.4-3 and Table 3.4-4 respectively. Table 3.4-5 shows the relationship between each
of the status assignments and the LED monitor display.

Table 3.4-6 gives the conversion table from binary to hexadecimal.

Table 3.4-3 Running status (7 _ {'7) bit assignment

Bit | Symbol Content Bit | Symbol Content

15 BUSY ! .when. function code data is 7 VL “1” under voltage limiting control.
being written.

14 Fixed at 0 6 TL “1” under torque limiting control.

WR . “1” when the DC link bus voltage is
13 Fixed at 0 5 NUV higher than the undervoltage level.

2
o
>
3]
X
1]
T
—
o
Z
[%2)
)
P
o
<
o
]
o
®)

“1” when communication is enabled
(when ready for run and reference

12 RL . 4 BRK “1” during braking. ™
frequency are commanded via a
communications link). 3

wqn : . @)

11 ALM “1” when an alarm has occurred. 3 INT 1" when the inverter output is shut

down.

10 DEC “1” during deceleration. 2 EXT “1” during DC braking.

9 ACC “1” during acceleration. 1 REV 1 dqrmg running in the reverse

direction.

8 IL “1” under current limiting control. 0 FWD 1" during running in the forward

direction.
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Table 3.4-4 Running status 2 (7. ' 7) bit assignment

Bit | Symbol Content Bit | Symbol Content
1 when performing speed control
15 7 . during tor ntrol
Driving motor type {(during torque control)
14 ) 0000: Induction motor - (Not used.)
13 1000: Permanent magnet Motor selection
synchronous motor (PMSM) - 00: Motor 1
12 4 01: Motor 2
11 - (Not used.) 3 Inverter drive control
1if the alarm information at the start 0000: V/f control with slip
of the retry was recorded when an compensation inactive
10 - alarm occurred after a retry failure 2 0001: Dynamic torque vector control
(used only with alarm information 0010: V/f control with slip
6.20) compensation active
0011: V/f control with speed sensor
1 when an alarm occurred after a - 0100: Dynamic torque vector control
9 - retry failure 1 with sensor
0 clear by resetting the alarm 0101: Sensorless vector control
0110: Vector control with sensor
1010: Torque control
8 ) 1 when performing rotational 0 (Sensorless vector control)
direction limitation 1011: Torque control
(Vector control with sensor)
Table 3.4-5 Running status (3_ {1'7) display
LED No. LED4 LED3 LED2 LED1
Bit 15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Symbol BUSY| WR RL ALM | DEC | ACC | IL VL TL | NUV | BRK | INT | EXT | REV | FWD
Binary 1 0 0 | 0 0 0 1 1 0 0 1 0 0 0 0 1
o g B LED4 LED3 LED2 LED1
Q ‘O - )l | !
AR LS 1224
ﬁ <>]<J = L’r V-’ -U o L’
T

Table 3.4-6 Running status 2 (7

) display

_l-_

(When the PMSM is assigned to motor 1 and operating with vector control with sensor)

LED No. LED4 LED3 LED2 LED1
Bit 514131211 ]10] 98|76 ]5]4]3][2]1]o0
Symbol - - - -
Bnay | 1 [ o JoJo]JoJoJoJo[o]Jo]1][1]o]1][1]o
[0) g o LED4 LED3 LED2 LED1
£l 3as
o
88886
I
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3.4 Programming mode

B Hexadecimal expression

A 4-bit binary number can be expressed in hexadecimal. Table 3.4-6 shows the correspondence between the two
notations.

(@]
&
Table 3.4-6 Binary and hexadecimal conversion E
Binary Hexadecimal Binary Hexadecimal E
olojo0]|oO I 110[0|0 g =
00|01 / 11001 5 (zD
olol1]o0 E 1lol1]o0 A =
o0 |1]1 3 11011 b 5
o[1]0]o0 4 111]0]0 - '&E
o|1]0]1 5 111101 d W
o110 5 111[01]0 £ O
o1 |1]1 i 111111 F

™
(o)
@©

c

@)

3.4.4 Checking l/O signal status: “I/O Checking: Y. /. g”

Using Menu number 4 “I/O Checking” (4. /. ) displays the 1/O status of external signals including digital and
analog 1/O signals without using a measuring instrument.

Table 3.4-7 lists I/O check items. Figure 3.4-2 shows Menu transition in Menu number 4 “I/O Checking”

Programming mode

Operation (1)

! I/0 check item list I/O data
@i T@ i
! ' LED segment ON/OFF

display (input/output)

. i
@iiT@ Operation (5) i

Hexadecimal display
(input)

Hexadecimal display
(output)

=1l — Terminal [12] input
1o UL -1 | voltage (V)

3 = ¢ | Terminal [FM2] output
o (] nc
7-77 [« >I:lvoltage (V)

Figure 3.4-2 Menu transition in Menu number 4 “I/O Checking”

Basic key operation

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

IO Use the (4)/(v) keys to display “I/O Checking” (7. 1_ ).
Use the @ key to skip menus by menu number.

O L d& Press the key to proceed to a list of /O check items (e.g. 1. {71}).

[OJLIEICRNEN Use the @/@ keys to display the desired I/O check item, then press the key.
Use the @ key to skip 10 I/O check items. You return to the beginning of the same function code
group after you reach the end.
The corresponding 1/0 check data appears. For the items 4_ {i{j or /_ { ], using the (1)I(v) keys
switches the display method between the segment display (refer to Table 3.4-8 and Table 3.4-9)
and hexadecimal display.

(O JIEIINNE)] Press the key to return to the list of I/O check items. Press the key again to return to the
menu.
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Table 3.4-7 1/0O check items

voltage

Monitor Item Unit Description
No.
u nrn | Control circuit terminal __ | Shows the ON/OFF state of the digital /O terminals. For details,
- o (input/output) refer to “® 1/O display for control circuit terminals terminals.”
Shows the ON/OFF state of the digital /O terminals that
Communications control received a command via RS-485 or field bus option.
Y.0 1 | signal - For details, refer to “m |/O display for control circuit terminals
(input/output) terminals” and “B Displaying control I/O signal terminals under
communications control.”
4. 0c l[?gijt voltage on terminal V | Shows the input voltage (with sign) on terminal [12] in volts (V).
u o | Input current on terminal mA Shows the input current on terminal [C1] (C1 function) in
- -1 c1] (€1 function) milliamperes (mA).
u no | Output voltage on Shows the output voltage on terminal [FM1] in volts (V). (with
1. L7 . \Y,
terminal [FM1] symbol)
u nmc | Output voltage on . .
U3 | terminal [FM2] V | Shows the output voltage on terminal [FM2] in volts (V).
o nre | Output frequency on /s Shows the output pulse rate per unit of time on terminal [FM1]
- U5 terminal [FM1] P (FMP function) in (p/s).
o nmn | Input voltage on terminal Vv Shows the input voltage on terminal [C1] (V2 function) in volts
- Y11 e1] (v2 function) (V) (with symbol).
o neo | Output current on mA Shows the output current on terminal [FM1] in milliamperes
-0 terminal [FM1] (MA).
u nreo | Output current on mA Shows the output current on terminal [FM2] in milliamperes
T-UI 1 terminal [FM2] (MA).
Ooti trol circuit Shows the ON/OFF state of the digital I/O terminals on the
0 om te?r:i):a(l:on rol cireut | digital input and output interface card (DIO options).
- (inputioutput) For details, refer to “B Displaying control I/O signal terminals on
optional digital input and output interface card.”
Yo 'Ir;:e(;:;;gfl [X5] pulse input kp/s | Shows the pulse rate of the pulse train signal on terminal [X5].
o 1 | PG pulse rate Ko/s Shows the pulse rate (p/s) of the A/B phase signal fed back from
- (Ch1 A/B phase) P the reference PG.
o 1 | PG pulse rate /s Shows the pulse rate (p/s) of the Z phase signal fed back from
- (Ch1 Z phase) P the reference CH1 PG.
o 1 | PG pulse rate Kols Shows the pulse rate (p/s) of the A/B phase signal fed back from
- (Ch2 A/B phase) P the follower PG.
o 1o | PG pulse rate /s Shows the pulse rate (p/s) of the Z phase signal fed back from
- 701 (Ch2 Z phase) P'S 1 the follower CH2 PG.
o an | Input voltage on terminal Vv Shows the input voltage on terminal [32] on the analog interface
T-EY 132 card (AlO option) in volts (V).
w =1 | Input current on terminal mA Shows the input current on terminal [C2] on the analog interface
-t [C2] card (AlO option) in milliamperes (mA).
o a1 | Output voltage on Vv Shows the output voltage on terminal [AQ] on the analog
'-EE | terminal [AO] interface card (AlO option) in volts (V).
u =2 | Output current on mA Shows the output current on terminal [CS] on the analog
-5 terminal [CS] interface card (AlO option) in milliamperes (mA).
o o | Customizable logic . Monitors the timer or counter value in the customizable logic
"= L7 | timer monitor specified by U91.
T PTC terminal input Vv Shows the input voltage to terminal [V2] (PTC function) in volts

(V).

<=
]

g
<3

Relay option output

Shows the ON/OFF state of the output terminal on the relay
output interface card (option).

For details, refer to “B Displaying the optional relay output
interface card output.”
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Monitor

No. Item Unit Description

Shows the input state of the dedicated command via the field
bus option.

bit0: Q_STOP (force to stop) command

bit1: BX (coast to stop) command

Bus option command —

‘
'

-
L

W |/O display for control circuit terminals terminals

The status of control circuit terminal 1/O signals can be displayed in two ways: with “« Displaying the 1/O signal
status with ON/OFF of each LED segment” and “s Displaying I/O signal status in hexadecimal’.

» Displaying the I/O signal status with ON/OFF of each LED segment

“ N

As shown in Table 3.4-8 and the figure below, each of segments “a” to “dp” on LED1 and LEDZ2 lights up when the
corresponding digital input terminal circuit ((FWD], [REV], [X1] to [X5], [EN1] and [EN2]) is closed (ON); it goes
OFF when it is open (OFF). Segment “a” or “b” on LED3 lights up when the circuit between output terminal [Y1] or
[Y2] and terminal [CMY] is closed, respectively; it goes OFF when the circuit is open. Segment “a” on LED4 is for
terminals [30A/B/C] and lights when the circuit between terminals [30C] and [30A] is short-circuited (ON) and

goes OFF when it is open.

@ If all terminal signals are OFF (open), segment “g” on all of LED1 to LED4 will light (- - - -").

Table 3.4-8 Segment display of external signal information

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1

a [30A/B/IC] | [Y1-CMY] — [FWD]

B B 8 8 b — [Y2-CMY] — [REV]
L ? L L c _ _ . [X1]
= d — — [EN1] [X2]

fl_g’ ' b e — — [EN2] [X3]

el ’C f — — (XF) * [X4]
Tl ®dp g — — (XR) * [X5]

dp — — (RST) * —

—: No corresponding control circuit terminal exists

* (XF), (XR), and (RST) are assigned for communications control. For details, refer to “®B Displaying control I/O
signal terminals under communications control”.

+ Displaying I/0 signal status in hexadecimal

Each 1/O terminal is assigned to bit 15 through bit 0. An unassigned bit is interpreted as “0.” Allocated bit data is
displayed on the LED monitor as four hexadecimal digits (£ to F).

On the FRENIC-Ace, digital input terminals [FWD] and [REV] are assigned to bits 0 and 1, respectively. Terminals
[X1] through [X5] are assigned to bits 2 through 10. The bit is set to “1” when the corresponding input terminal is
short-circuited (ON), and it is set to “0” when the terminal is open (OFF). For example, when [FWD] and [X1] are
ON (short-circuited) and all the others are OFF (open), {j{i{/5 is displayed on LED4 to LED1.

Digital output terminals [Y1] and [Y2] are assigned to bits 0 to 1. Each bit is set to “1” when the output terminal
[Y1] or [Y2] is short-circuited with [CMY] (ON), and “0” when it is open (OFF). The status of the relay contact
output terminals [30A/B/C] is assigned to bit 8. It is set to “1” when the circuit between output terminals [30A] and
[30C] is closed, and “0” when the circuit between [30A] and [30C] is open. For example, if [Y1] is ON, [Y2] is OFF,
and the circuit between [30A] and [30C] is closed, then “{] /{j /” is displayed on the LED4 to LED1.

The terminals assigned to bits 0 to 15 and the Display of 1/0 signal status in hexadecimal (example) are shown in
Table 3.4-9.
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3.4 Programming mode

Table 3.4-9 Display of I/0 signal status in hexadecimal (example)

LED No. LED4 LED3 LED2 LED1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input terminall(RST) *|(XR) *|[(XF)*|EN2 [EN1 | — | — | — | — | X5 | x4 | x3 | x2 | X1 |REV [FwD
Output 30A/
terminal - B A e e o — | Y2 | Y
Binary 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

LED4 LED3 LED2 LED1
rnno
Lo .2

Example
Hexadecimal
LED
Monitor

—: No corresponding control circuit terminal exists

* (XF), (XR), and (RST) are assigned for communications control. For details, refer to “®B Displaying control I/O
signal terminals under communications control” given below.

B Displaying control I/O signal terminals under communications control

Under communications control, input commands (function code S06) sent via RS-485 or other optional
communications can be displayed in two ways: “with ON/OFF of each LED segment” and “in hexadecimal.” The
content to be displayed is basically the same as that for the control I/O signal terminal status display; however,
(XF), (XR), and (RST) are added as inputs. Note that under communications control, the 1/0 display is in normal
logic (using the original signals not inverted).

L For details about input commands sent through the communications link, refer to the “RS-485
Communication User's Manual” or the instruction manual of communication-related options as well.

W Displaying control I/O signal terminals on optional digital input and output interface card

The LED monitor can also show the signal status of the terminals on the optional digital input and output interface
card, same as the signal status of the control circuit terminals.

Table 3.4-10 lists the assignment of digital 1/0 signals to the LED segments.

Table 3.4-10 Display of 1/0 signal status with ON/OFF of each LED segment (Digital input and output interface
card)

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
a — 01 19 11
86888 [ — =
o T e T e c — 03 111 13
- d — 04 112 14
f’ g'b e — 05 113 15
C__ )
R f — 06 — 16
C
=V od g — o7 — 17
dp — 08 — 18
LED No. LED4 LED3 LED2 LED1
Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Inputterminal — | — | — [1M3 [ M2 [t (oo [ [17 [ w6 [15]14]13]1r2n
Output
ol === =|—|—=|—|—|08|0O7| 06| 05| 04]|03|02]|O01
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B Displaying the optional relay output interface card output

The LED monitor can also show the status of the output terminal on the relay output interface card, in addition to
the status of the control circuit terminals.

Table 3.4-11 lists the assignment of digital I/O signals to the LED segments.

Table 3.4-11 Segment display of external signal information (relay output interface card)

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
a — Y6A/C — —
8688 |-
oo T T c — Y8A/C — —
= d = = = =
AL : - - - -
)
' f - = - -
A ®dp — — — _
d g
dp — — — —
LED No. LED4 LED3 LED2 LED1
Bit 15 | 14 | 13 | 12 | 11 | 10 9 8 6 5 3 2 1 0
Output
o === =] =]=]=1= — | = — |YBA/C|Y7AIC|YBA/C
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3.4 Programming mode

3.4.5 Reading maintenance information: “Maintenance Information: 5.{ H£”

Menu number 5 “Maintenance Information: 5.{ H£” contains information necessary for performing maintenance
on the inverter. The menu transition in “Maintenance Information” is same as that in Menu number 3 “Drive
Monitoring.” (Refer to 3.4.3 .)

Basic key operation

(1) Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to switch to
Programming mode. The function selection menu appears.

(2) (2) Use the (»)I(+) keys to display “Maintenance Information” (5.0 HE).
Use the @ key to skip menus by menu number.

(3) Press the key to proceed to the list of maintenance items (e.g. 5. {/1}).
(4) Use the @/@ keys to display the desired maintenance item, then press the key.

The data of the corresponding maintenance item appears.
Use the @ key to skip 10 maintenance information items. You return to the beginning of the maintenance

items after you reach the end.

(5) Pressthe key to return to the list of maintenance items. Press the key again to return to the menu.

Table 3.4-12 Display items in “Maintenance Information”

Monitor
No.

ltem

Description

(]
\

]
T3

Cumulative run
time

Shows the content of the cumulative power-ON time counter of the inverter.
Counter range: 0 to 65,535 hours
Display: Upper 2 digits and lower 3 digits are displayed alternately.
Example [ © 5375h (535 hours)
65 © 535h (65,535 hours)
The lower 3 digits are displayed with /5 (h).

When the count exceeds 65,535, the counter will be reset to “0” and start
over again.

DC link bus
voltage

Shows the DC link bus voltage of the inverter main circuit when alarm
occurred.

Display unit: V (volt)

Max. temperature
inside the inverter

Shows the maximum temperature inside the inverter for every hour.
Display unit: °C (Temperatures below 20°C are displayed as 20°C.)

[Ny
[}

=3
i

Max. temperature
of heat sink

Shows the maximum temperature of the inverter heat sink for every hour.
Display unit: °C (Temperatures below 20°C are displayed as 20°C.)

s
)

o3
[y

Max. effective
output current

Shows the maximum current in RMS for every hour.
Display unit: A (ampere)

\
1
-
[l
o

Capacitance of the
DC link bus
capacitor

Shows the current capacitance of the DC link bus capacitor (reservoir
capacitor) in %, based on the capacitance when shipping as 100%.

For details, refer to Chapter 7 “MAINTENANCE AND INSPECTION.”
Display: %

\
1
-
=
O

Cumulative run
time of electrolytic
capacitors on the
PCB

Shows the content of the cumulative run time counter of the electrolytic
capacitors on the printed circuit boards, which is calculated by multiplying the
cumulative run time count by the coefficient based on the surrounding
temperature condition.
Counter range: 0 to 99,990 hours
Display: {j to 5554 x10 LED turns ON
(Actual cumulative run time of electrolytic capacitors on the printed
circuit boards (hours) = Displayed value x 10)
When the count exceeds 99,990 the counter stops and the LED monitor

sticks to §5595.

._
(W}
1

—
<3
<3

Cumulative run
time of the cooling
fan

Shows the content of the cumulative run time counter of the cooling fan.

This counter does not work when the cooling fan ON/OFF control (function
code HO6) is enabled and the fan stops.

The display method is the same as for 5_ {15 above.
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Table 3.4-12 Display items in “Maintenance Information” (continued)

Monitor
No.

ltem

Description

!
\
-
-
|

Number of startups
for motor 1

Shows the content of the motor 1 startup counter (i.e., the number of run
commands issued).

Counter range' 0 to 65,530 times

Display: i/ to 95559

If the count exceeds 10,000, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.

When the count exceeds 65,530, the counter will be reset to “0” and start
over again.

1
1
—-
L
|

Input watt-hour

Shows the input watt-hour of the inverter.

Display: {J.(/{] /to 9955

3333
Displayed value = Input watt-hour kWh x 0.01

To reset the integrated input watt-hour and its data, set function code E51 to

“0.000.” When the input watt-hour exceeds 999,900 kWh, the counter will

be reset to “0.”

Input watt-hour data

Shows the value expressed by “input watt-hour kWh x function code E51
data.

The function code E51 setting range is 0.000 to 9999.

Unit: None

(Display range: {.4/{] /to 5595. The count cannot exceed 9999. (It will be
fixed at 9,999 once the calculated value exceeds 9999.))

Depending on the value of integrated input watt-hour data, the decimal
point on the LED monitor shifts to show it within the LED monitors’
resolution.

To reset the integrated input watt-hour data, set function code E51 to
“0.000.”

1
1
-

Number of RS-485
communications
errors (COM port 1)

Shows the total number of errors that have occurred in RS-485
communication (COM port 1, connection to keypad) after the power is
turned ON.

Once the count exceeds 9999, the counter will be reset to “0.”

Content of RS-485
communications
error (COM port 1)

Shows the latest error that has occurred in RS-485 communication (COM
port 1) in decimal.

For error contents, refer to the “RS-485 Communication User’s Manual.”

\
\
L

Number of option
errors

Shows the total number of errors that have occurred in the option.
Once the count exceeds 9999, the counter will be reset to “0.”

Inverter
ROM version

Shows the inverter's ROM version as a 4-digit code.

Inverter's ROM
version Sub CPU

Shows the inverter's Sub CPU ROM version as a 4-digit code.
Displayed when FRN0O0O1 to 0020E3[1-2G/7G / FRN0002 to 0012E3[-
4G.

“----"is displayed when FRNOO30E3[1-2G / FRN0022E3[1-4G or
higher.

Keypad
ROM version

Shows the keypad's ROM version as a 4-digit code.

Number of RS-485
communications
errors (COM port 2)

Shows the total number of errors that have occurred in RS-485
communication (COM port 2, connection to terminal block) after the power
is turned ON.

Once the count exceeds 9999, the counter will be reset to “0.”

Content of RS-485
communications
error (COM port 2)

Shows the latest error that has occurred in RS-485 communication (COM
port 2, connection to terminal block ) in decimal.

For error contents, refer to the “RS-485 Communication User’s Manual.”

[}
\

\

L

Optional
ROM version 1

Shows the ROM version of the option as a 4-digit code.
If the option has no ROM, “- - - -” appears on the LED monitor.
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3.4 Programming mode

Table 3.4-12 Display items in “Maintenance Information” (continued)

Monitor
No.

ltem

Description

Cumulative run time
of motor 1

Shows the content of the cumulative power-ON time counter of motor 1.
Counter range: 0 to 99,990 hours

Display:  {jto 55455 (x10 LED turns ON)

Actual cumulative motor run time (hours) = Displayed value x 10

When the count exceeds 99,990, the counter will be reset to “0” and start
over again.

!
\

D'}
)

Temperature inside
the inverter (real-
time value)

Shows the current temperature inside the inverter.
Display unit: °C

“----"is displayed with FRN0001 to 0069E3[1-2G/7G / FRN00O02 to
0044E3[J-4G models since they are not equipped with internal temperature
Sensors.

Temperature of heat
sink (real-time
value)

Shows the current temperature of the inverter heat sink.
Display unit: °C

1

1
D]
i~
|

Lifetime of DC link
bus capacitor
(elapsed hours)

Shows the cumulative time during which a voltage is applied to the DC link
bus capacitor.

When the main power is shut down, the inverter automatically measures the
discharging time of the DC link bus capacitor and corrects the elapsed time.

The display method is the same as for 5_ {Jf above.

Lifetime of DC link
bus capacitor
(remaining hours)

Shows the time remaining before the end of the service life of the DC link
bus electrolytic capacitor.

The value is the lifetime (10 years) to which the elapsed time has been
subtracted.
.

The display method is the same as for 5_ ] above.

Cumulative run time
of motor 2

Shows the content of the cumulative power-ON time counter of motor 2.
The display method is the same as for 5_ ' 7 above.

[}

[}
iy
-

Remaining hours
before the
next maintenance 1

Shows the hours remaining before the next maintenance, which is
estimated by subtracting the cumulative run time of motor 1 from the
maintenance interval specified by (H78). (This function applies to motor 1
only.)

Display: i to 55954 x10 LED turns ON

Actual remaining hours before maintenance = Displayed value x 10

Number of startups
for motor 2

Shows the content of the motor 2 startup counter (i.e., the number of run
commands issued).
o

The display method is the same as for 5_ /{7 above.

[}

[}
iy
[

w

Remaining startup
times before the
next maintenance 1

Shows the startup times remaining before the next maintenance, which is
estimated by subtracting the number of startups from the preset startup
count for maintenance specified by (H79). (This function applies to motor 1
only.)

The display method is the same as for 5_ {Jf above.

s
\

=
i

Warning factor

Shows the factor of the latest warning as an alarm code.

(Latest) For details, refer to Chapter 6, “6.1 Protective Function.”
cooan Warning
J- (last)
- 2o | Warning Shows the factor of the last warning as an alarm code.
77| (second last) For details, refer to Chapter 6, “6.1 Protective Function.”
cooa0 Warning
J- I 1 (third last)
coun Option error Shows the factor of the error that has occurred in the option being
-0 .

Content connected to the option port.
- . Shows the type of the option mounted to port A.
5_.49% | Option Atype yp P P

For the display content, refer to Table 3.4-13.
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Table 3.4-12 Display items in “Maintenance Information” (continued)

Monitor
No.

ltem

Description

1

1

1

=
3

Regenerative load
factor maximum
value

Shows the maximum value of 5_ 5 / when the inverter is on.
The value returns to 0 when the inverter power is turned off.

!
\
!
-

Regenerative load
factor

Shows the regeneration load factor during 100 s.
The value is calculated and refreshed every 100 s when the inverter in on.

()
'

()
Ny

Braking resistor
thermal calculation
value

Shows the current thermal calculation value as a percentage.
The 751 alarm occurs at 100%.

!
\
!
\
|

Inverter thermal
calculation value 1

Shows the current IGBT junction temperature calculation value 1 as a
percentage.
The {J1 I/ alarm occurs at 100%.

1
1
1
=
|

Inverter thermal
calculation value 2

Shows the current IGBT junction temperature calculation value 2 as a
percentage.
The {J{ {] alarm occurs at 100%.

Shows the estimated remaining time for the IGBT lifetime after a change in
the IGBT temperature.

o
]

Subnet mask

(]
\

—
-

Default gateway

C co H H

J.30 IGBT lifetime - -

J- 0 It can be displayed and output as a warning ;45 or L 4. Awarning occurs
when it decreases below 10%. Display: {j to /{1{/%

c e Displays the following information items when connected with Ethernet

J.33 IP address

(equipped with OPC-CP-ETM (option)):
+ IP address

+ Subnet mask

+ Default gateway

Use the @/@ keys to switch the 4 digits displayed .

(]
\

oS
[

Warning factor
(fourth last)

1
1
=
1
|

Warning factor
(fifth last)

Shows the factor of the fourth and fifth last warnings as codes.
For details, refer to Chapter 6 “6.1 Protective Function.”

Control power
supply state

Shows the connected power supply for control.
bit0: Main power supply/auxiliary power supply
bit1: USB bus power

Table 3.4-13 Display list by option type

Displayed content

Option type

No connection

,~
-
i

OPC-DIO

-
i

OPC-AIO

2
S
2

OPC-PDP3

OPC-DEV

O

OPC-COP2

OPC-CCL

OPC-CP-ETM
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3.4 Programming mode

3.4.6 Reading alarm information: “Alarm Information: §.f{”

Menu number 6 “Alarm Information” (5.1 ) shows the causes of the past 10 alarms with an alarm code.
Further, it is also possible to display alarm information for the past 4 alarms, indicating the status of the inverter
when each alarm occurred. Menu transition in Menu number 6 “Alarm Information” is shown in Figure 3.4-3 and
Display items in “Alarm Information” is shown in Table 3.4-14.

Programming mode

Operation (1)
Fo. ]
2 ' List of alarm codes Running status info at the time an alarm occurred
Operation (2) @ T@ Bl Operation (3) Operation (5)
v : ‘% ‘% Ttem# Swichingat  Output flequency !
' approx. 1-second !
Coor : T { > intervals '
0.7L UL '
Operation (6) ' Operation (6) ltemn # Swichingat  Ouputourent |
approx. 1-second '
' intervals n———
' crnmnml
Operation (4 @i T@ Twem# ™ e damss
. em approx. 1-second ~ code !
L N S ! A
1 hY
] 1
iU Lo As above
: A
i witchi No. of utive 1
Item # o oo octumengas
cCorro T T intervals B
J.UL 515 5
, J
: hY
AdbH La As above
A

Figure 3.4-3 Menu transition in Menu number 6 “Alarm Information”

Basic key operation

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

Use the (»)I(v) key to display “Alarm Information” (£.61 ).

ion (2)
Use the @ key to skip menus by menu number.
ion (3) AN
ion (5)
(6)

Press the key to proceed to the list of alarm codes (e.g. /.
In the list of alarm codes, the alarm information for the last 10 alarms is saved as an alarm history.

Each time the @/@ key is pressed, the last 4 alarms are displayed beginning with the most
recent one in the order of “ /”, “C”, “J” and “4". Press the (») key to return to the last alarm
history.

Press the key with an alarm code being displayed. The item number (e.g. fi_ {}{]) and the
inverter status information (e.g. Output frequency) at the time of the alarm occurrence alternately
appear at approx. 1-second intervals. With the @/@ keys, you can display a different item
number (e.g. f_ 1] /) and data item (e.g. output current) for the corresponding alarm.

In this case, press the key to switch the item number and symbol.

Press the key to return to the list of alarm codes. Press the key again to return to the
menu.
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Table 3.4-14 Display items in “Alarm Information”

Monitor
No.

Description

Description

=
J L

—
s
——
3

Output frequency

Output frequency before slip compensation

oS
]

[
-

Output current

Output current
Display unit: A (ampere)

Output voltage

Output voltage
Display unit: V (volt)

Calculated torque

Calculated torque

oS
]
[
-

Reference
frequency

Reference frequency

=
\
-
\
|

Rotation direction

Shows the current rotation direction when alarm occurred.
f: forward, r: reverse, - - - -: stop

o
]

o3
oS

Running status

Running status when alarm occurred as four hexadecimal digits. For
details, refer to “M Displaying the running status (3. {j'/) and running status
2 (4. '1)"in 3.4.3 Monitoring the running status: “Drive Monitoring:

a0
.00 L

r
-

Cumulative run time

Shows the content of the cumulative power-ON time counter of the inverter
when alarm occurred.

Counter range: 0 to 65,535 hours

Display:  Upper 2 digits and lower 3 digits are displayed alternately.
Example { © 535h (535 hours)
65 © 535k (65,535 hours)

The lower 3 digits are displayed with £ (h).

When the count exceeds 65,535, the counter will be reset to “0” and start
over again.

[

No. of startups

Shows the content of the motor startup counter (i.e., the number of run
commands issued) when alarm occurred.

Counter range: 0 to 65,535 times

Display: {/to 95955

If the count exceeds 10,000, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.

When the count exceeds 65,535, the counter will be reset to “0” and start
over again.

=
1
-
1
|

DC link bus voltage

Shows the DC link bus voltage of the inverter main circuit when alarm
occurred.

Display unit: V (volt)

=
1

-
3

Temperature inside
the inverter

Shows the temperature inside the inverter when alarm occurred.
Display unit: °C

i~
1
-

Max. temperature of
heat sink

Shows the temperature of the inverter heat sink.
Display unit: °C

Terminal 1/O signal
status

(Displaying the I/O
signal status with
ON/OFF of each
LED segment)

Terminal input signal
status (in
hexadecimal)

-
\
Ny

Terminal output
signal status (in
hexadecimal)

For details, refer to “Table 3.4-8 Segment display of external signal
information” and “Table 3.4-9 Display of I/O signal status in hexadecimal
(example)” in 3.4.4 Checking I/O signal status: “I/O Checking: 5. /_ o
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3.4 Programming mode

Table 3.4-14 Display items in “Alarm Information” (continued)

Monitor
No.

Description

Description

|
P

i~
(M}

No. of consecutive
occurrences

Shows how many times the same alarm has occurred consecutively.

|
-

=
-
|

Multiple alarm 1

Simultaneously occurring alarm code (1) (“ - - -” is displayed if no alarm
has occurred.)

-~J

Multiple alarm 2

Simultaneously occurring alarm code (2) (“ - - -” is displayed if no alarm
has occurred.)

=
1

=
o

Terminal 1/O signal
status under
communications
control (displayed
with the ON/OFF of
LED segments)

,‘
]
[¥u ]

Terminal input signal
status under
communications
control (in
hexadecimal)

i~
1

D]
-
3

Terminal output
signal status under
communications
control (in
hexadecimal)

Shows the ON/OFF state of the digital I/O terminals under RS-485
communications control when alarm occurred.

For details, refer to “® Displaying control I/O signal terminals under
communications control” in “3.4.4 Checking I/O signal status: “I/O Checking:

»

1.0 .

Ly}
'

[
-

Error sub code

Secondary error code for an alarm.

Running status 2

Running status 2 when alarm occurred as four hexadecimal digits.
For details, refer to “Table 3.4-4 Running status 2 (7 _ ' ) bit assignment”

in “3.4.3 Monitoring the running status: “Drive Monitorir;g: JofE

.~
[}

D'}
w

Detected speed

Displays the detected speed value with hexadecimal number.
The speed + 100% is expressed as the standard value + 20000 (4L 7'[)).

Display Example Decimal Speed% Rotation direction
YESD +20000 +100% Forward rotation
I 0 0% Stop
Frig -200 -1.00%

_— Reverse rotation
biEl -20000 -100%

i~
1

D'}
)

Running status 3

Running status 3 when alarm occurred as four hexadecimal digits.

For details, refer to “Table 3.4-15 Running status 3 (5_ £'4) bit assignment.”

given below.

Multiple alarm sub
code

Secondary error code for a multiple alarm.

Note When the same alarm occurs repeatedly in succession, the alarm information for the first and the most
recent occurrences will be preserved and the information for other occurrences in-between will be
discarded. The number of consecutive occurrences will be preserved as the first alarm information.
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3.4 Programming mode

Table 3.4-15 Running status 3 (5 _ ') bit assignment.

Bit | Symbol Content Bit | Symbol Content
15 - Fixed at 0 7 FAN “1” when the fan is in operation.
14 ID2 “1” when current 2 is detected. 6 KP “1” during keypad operation.

“1” when a motor overload early

13 IDL “1” when low current is detected. 5 oL L
warning is issued.

12| ID | “1” when current is detected. 4 | pp | 1" during auto-restarting after
momentary power failure.

11 OLP “1” under overload prevention control. 3 | SWM2 | “1” when motor 2 is selected.

10| wFe | Whenalifetime early warning is 2 | RDY | “1”when the inverter is ready to run.

issued.

“1” when a heat sink overheat early

L 1 FDT “1” when frequency is detected.
warning is issued.

OPERATION USING THE KEYPAD

“1” when a frequency arrival signal is

8 TRY “1” during auto-resetting. 0 FAR .
issued.

™

(o)
@©

c

@)
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3.4 Programming mode

3.4.7 Copying data: “Data Copying: 7.{ FY”

@ « Data copying can only be performed when the remote operation keypad TP-E2 or the multi-function
keypad TP-A2SW are connected. (When neither of these are connected, this menu is not displayed.)
This section describes operation using the TP-E2. If using the TP-A2SW, refer to the TP-A2SW
instruction manual.

» For the Ethernet built-in type (E3N), use FRENIC-Loader to copy data.

The data copying functions read function code data from the inverter, and save it on the remote operation keypad
TP-E2 or the multi-function keypad TP-A2SW. These functions can be used in the following situations.
*  When writing function code data to another inverter
*  When verifying (comparing) function code data stored on the keypad with that set on the inverter
In addition, the keypad serves as a temporary storage medium, allowing you to store the inverter running status,
connect the keypad to a PC running FRENIC-Loader, and check the inverter running status from an office or other
off-site location.

|

To store the inverter running status information into the keypad, use “Read data” (i £ ) or “Read inverter

running information” ({ H£ [ ) function. For details on how to connect the keypad to a PC and check the inverter
running status information stored in the keypad, refer to the FRENIC Loader Instruction Manual.

Figure 3.4-4 Menu transition in Menu number 7 “Data Copying” shows the menu transition in Menu number 7
“Data Copying.” The keypad can hold function code data for a single inverter.

Operation (1) Programming mode

ir | List of copying functions Data copying status
; 4 1
Operation (2) @i T@ | "
-, :
! l,’/_lul_’/ rl l’ll_'l”['l_'l' End of read ":’-’d

3
coccicr  (OIINCD)

Operation (5)|

End of write

ode
< . Write error or
™ | Err

c_ e _ ro_
r HET I ']n LIE T L] End of verification Lno

L- I~ g %
~ . Crr No data to be .
l )

Verification error

FO6 is in

[
. LI _1.| verification error

rocr
o E L] End of read

N

’
shows "Blinking".
“ »

Figure 3.4-4 Menu transition in Menu number 7 “Data Copying”

Refer to “@ When you cannot perform the copy operation” if £ or o, F is displayed.
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3.4 Programming mode

Basic key operation (when using TP-E2)

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

Use the ()I(v) keys to display “Data Copying” (1.0 75 ).

(

(2)

Use the key to skip menus by menu number.

Press the key to proceed to the list of data copying functions (e.g. £ Ad ).

Use the ()I(v) keys to select the desired function, then press the key to execute the selected

function.

(e.g. r £ g will blink.)

When the selected function has been completed, £ 7 appears. Press the key to return to the
list of data copying functions. Press the key again to return to the menu.

Table 3.4-16 List of data copying functions (when using TP-E2)

2
o
>
3]
X
1]
T
—
o
Z
[%2)
)
P
o
<
o
]
o
®)

. L.ED Function Description
indicator
Reads the function code data out of the inverter’'s memory and stores it into the ‘3_
keypad memory. _ccu
Also reads out inverter’s current running status information which can be checked by @)
R FRENIC Loader, such as information of I/O, system, alarm, and running status.
rcrig | Read data ) ) , N ,
Pressing the key during a read operation (when r /77 is blinking) immediately
aborts the operation and displays £ (blinking).
If this happens, the entire contents of the memory of the keypad will be completely
cleared.
Writes data stored in the keypad memory into the inverter’s memory.
If you press the key during a write operation (when [ 54 is blinking), the write
operation that is under way will be aborted and £ -~ will appear (blinking).
If this happens, the contents of the inverter’s memory (i.e., function code data) have
been partly updated and remain partly old. Therefore, do not operate the inverter.
CoFfY | Write data Instead, perform initialization or rewrite the entire data.
If this function does not work, refer to “B When you cannot perform the copy
operation.”

After the copy is completed, the inverter verifies data automatically.

Displays the function code that was not been copied when copying in case that the
model and voltage capacity is different.

Verifies (compares) the data stored in the keypad memory with that in the inverter's
memory.

If any mismatch is detected, the verify operation will be aborted, with the function
code that differs displayed blinking.

r 1 | Verify data Pressing the key again causes the verification to continue from the next function
code.

Pressing the key during a verify operation (when (/£ r ; is blinking) immediately
aborts the operation and displays £ r (blinking).

£ r - appears blinking also when the keypad does not contain any valid data.

coAcr Erase all data stored in the keypad internal memory.

triJt | Erase data It does not affect the function code data of the inverter.
Reads out inverter’s current running status information that can be checked by
FRENIC Loader, such as information of 1/O, system, alarm, and running
Read status,excluding function code data.
CHEL |nver.ter To be used to keep the past setting information without overwriting the function code
running data saved in the keypad.
information -
Pressing the key during a read operation (when [ £ { is blinking) immediately
aborts the operation and displays £ r (blinking).
Shows that the keypad internal memory is protected.
o__r | Data It is not possible to read the data from the inverter or erase the keypad data.
peH protection Data can be written and verified, and the inverter running information can be read.

£ r is immediately displayed when the key is pressed.
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3.4 Programming mode

@ If £ is blinking, press the key to clear the error.

If & +F F is blinking, operation can be continued by pressing the key but the data of the extended
function code is not changed.

B Data protection

You can protect data saved in the keypad from unexpected mo_difipe}ti_ons. Enabling the data protection changes
the display on the “Data Copying” function list from “r~ £ fg”, “£r 57 to “F- ", and disables to read data from
the inverter.

To enable or disable the data protection, follow the next steps.

(1) Select the “Data Copying” (‘1.L 'Y ) on the function selection menu in Programming mode.

(2) When the (1.0 P4 ) is displayed, holding the key down for at least 5 seconds alternates data protection
status between enabled or disabled.

@ For switching the data protection status, be sure to hold the key down for at least 5 seconds. If the
key is released within 5 seconds, press the key to go back to the I.{ 'Y display and perform the

keying operation again.

« Disabling the enabled data protection

Hold the key down
for at least 5 seconds.
A -

(Displayed item changes.)

>

|
-
-

I
\
(.

&
< -

rtfid = Prol

o

While ("I.L 75 is displayed, holding down the key for at least 5 seconds shows r £ fd
and then switches to F' 31", enabling the data protection.

for 5 seconds

» Disabling the enabled data protection

Hold the , key down

for at least 5 seconds. . .
- (Displayed item changes.)
>

Prol = r

)

= o0
I |
<

xl
[

fiu]

7L

=S
o

While (1.0 74 ) is displayed, holding down the key for at least 5 seconds shows r £ {17 for 5 seconds
and then switches to ~r 3/, disabling the data protection.

The following are restrictions and special notes concerning “Data Copying.”

B When you cannot perform the copy operation

Check if £ r or g 4 is blinking.

(1) If £rr is blinking (writing error), the following factors should be considered.

» There is not data saved in the keypad memory. (No data has been read since the shipment or the data
reading process has been cancelled.)

* There is a problem with the data saved in the keypad memory.

« The inverter model differs.

« Data writing has been performed during the inverter operation.

* The data is protected in the inverter (function code FO0=1).

* The allow function code editing command “WE-KP” is off.

* The reading operation has been performed with the protection enabled.
(2) If g /FF is blinking, the following factors should be considered.

* When the inverter type is the same:

o 1F F is displayed if there is no data compatibility when data of a new ROM version has been written to an
inverter with an old ROM version. (This does not occur when data of an old ROM version is written to an
inverter with a new ROM version.) You can continue the copy process by pressing the key. In this case,
the function codes added in the version upgrade are not copied but the existing function codes are copied
and their compatibility is preserved.

« When the inverter type differs, such as with special specification products:

Do not perform copy since the compatibility will not be preserved.
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3.4 Programming mode

3.4.8 Checking the status of communication with the host device: “Communication

monitor: 5.5_ _ to 5.dAt”

You can check the communication commands with the host equipment and the monitor codes with Menu number

9 “Communication monitor:

oc
.4

0 10
__toJonc”

Displayed
number

ltem

Display/Setting content

Communication
command
(S code)*1

Shows the communication command (S code) value from the host
equipment.

Press the key, display the S code number you want to check with the @
/@ keys, and then press the key again to check the data.

After checking the data, press the key.

Communication
monitor

Enter the address of the function code you want to monitor.
Press the key, enter a hexadecimal number, and then press the key

(Address)*2 to confirm.
— ™
Displays the data of the function code setin 9 A 7. a
After entering an address in 9.fid/d, press the &) key while in 9.7AL to P
display the data. o

Communication
monitor
(Data)*3*4

You can display the data in two forms, in hexadecimal and in the decimal
system as an integer or a fractional value.

When you press the @ key: The data is displayed in hexadecimal.

When you press the @ key: The data is displayed in the decimal system
as an integer or a fractional value.

After checking the data, press the key.

2
o
>
3]
X
1]
T
—
o
Z
[%2)
)
P
o
<
o
]
o
®)

*1  For details, refer to the RS-485 Communications User’s Manual, “Command data.”
*2  For details, refer to the RS-485 Communications User’s Manual, “Monitor data 1” and following pages.
<About the address calculation formula>

1) Select the group number (in hexadecimal) of the function code you want to monitor from the table below
and enter the two first digits.

Function code ﬁg’:: dr;léirrr:]t;?)r Function code ﬁ]rg:: dr;Lcj:inr:]t:)r
M = 08+ W3 ™
M1 ** 23y X ** 104
W OFH X1 ** 194
W1 ** 161 7 ** Mn
w2 ** 17H

2) Convert the xx number of the function code you want to monitor into hexadecimal and enter the last two
digits.
Example 1: In the case of M10 (input power),
Example 2: In the case of W169 (IGBT lifetime),
*3  About the data display form

M code = 084, number 10 = 0AH  — |
W1 code = 164, number 69 =454 —

If you want to display the data of the function code M10 (input power)
Enter the M10 address “{i /11" (hexadecimal) in 5./ dd. (Refer to *2)
Then, press the key in 5. dAE to display “‘15.59". (When the input power = 76.54%)
Press the () key in this state to display * /o 5" in hexadecimal.
Press the (v) key to return to ““1f. 54" in the decimal system.
*4  The data format of the hexadecimal display varies depending on the function code number.

For details, refer to the RS-485 Communications User’s Manual, “Format number list.”
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3.4.9 Setting favorites function codes data: “Favorites: J.f n{”

With menu number 0 “Favorites” in the Programming mode, you can display only the function codes set as
favorites from all the function codes and change the function code data. There is no limit to the number of
registered function codes.

Favorites registration and removal method

In menu number1 “Data Setting,” press the @ and keys at the same time when the number of the function
code you want to register is display to register it as a favorite.

The following example describes how to register FO1 “Frequency Setting 1” as a favorite and remove it from the
favorites.

While F [J | is displayed, press the @ and keys at the same time to register it as a favorite. A dot indicating
that the function code has been registered is displayed at the bottom right of the letter indicating the function code
Gr. With the same procedure you can remove the function code from the favorites and make the dot disappear.

A dot is displayed when registered as a favorite

@and

@and

Figure 3.4-5 Registration and display as a favorite

Function codes registered as favorites can be copied using the Data Copying function with the keypad.
You may write “13” in HO3 to erase all function codes registered as favorites.
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3.5 Alarm mode

3.5 Alarm mode

If an abnormal condition arises, the protective function is invoked and issues an alarm, then the inverter
automatically enters Alarm mode. At the same time, an alarm code appears on the LED monitor.

3.5.1 Releasing the alarm and switching to Running mode

Remove the cause of the alarm and press the key to release the alarm and return to Running mode. The
alarm can be removed using the key only when the alarm code is displayed.

3.5.2 Displaying the alarm history

It is possible to display the most recent 10 alarm codes in addition to the one currently displayed. Previous alarm
codes can be displayed by pressing the @/@ key while the current alarm code is displayed.

3.5.3 Displaying the status of inverter at the time of an alarm

Pressing the key while an alarm code is displayed allows you to check various information about the alarm
(output frequency, output current, etc.) retroactively from the most recent to the last four alarms. The item number
and data for each running status information will be displayed alternately.

Further, you can view various information items on the running status of the inverter using the @/@ keys. The
information displayed is the same as for Menu number 6 “Alarm Information” in Programming mode. For details,
refer to Table 3.4-14 in “3.4.6 Reading alarm information: “Alarm Information: 5.1 .”

Pressing the key while the running status information is displayed returns to the alarm code display.

@ When the running status information is displayed after removal of the alarm cause, pressing the key
twice returns to the alarm code display and releases the inverter from the alarm state. This means that
the motor starts running if a run command has been received by this time.

3.5.4 Switching to Programming mode

You can also switch to Programming mode by pressing “+ keys” simultaneously with the alarm displayed,
and modify the function code data.
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3.6 About the display content of Ethernet built-in type (E3N)

3.6 About the display content of Ethernet built-in type (E3N)

For information on the E3N front LED monitor, refer to Chapter 9 “9.3.8 About the display content of Ethernet built-
in type (E3N).”
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_____________________________________________________________________| Chapter 4

TEST RUN PROCEDURE

This chapter describes basic settings required for making a test run.
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4.1 Test Run Procedure Flowchart

4.1 Test Run Procedure Flowchart

Make a test run of the motor using the flowchart given below.
This chapter describes the test run procedure with motor 1 dedicated function codes.

For motor 2, replace those function codes with motor 2 dedicated ones.

[

These function codes are marked with “*.

Note

L] For a comparison of the functions to replace, refer to Chapter 5 “5.3.7 A codes (Motor 2 parameters).”

Standard flow Flow for replacement from conventional models
Start Start
v

Mounting, installation, wiring,
switch settings

Mounting, installation, wiring,
switch settings

(Refer to Chapter 2.)

(Refer to Chapter 2.) .
(Refer to Appendix G.)

TEST RUN PROCEDURE

Check prior to power ON

Check prior to power ON (Refer to Section 4.2 .)

(Refer to Section 4.2 .)

<

Q
©

c

O

Power ON and check
after power ON

Power ON and check after

(Refer to Section 4.3 .) power ON

(Refer to Section 4.3 .)

Destination setting (Refer to Section 4.4 .) (Refer to Section 4.4 .)

Destination setting

Switching of applicable motor rank

(F80 (ND,HD,HND,HHD) (Refer to Section 4.5 .)

Function code setting when
switching from conventional (Refer to Section 4.9 )
model

Motor control method selection

(Refer to Section 4.6 )

Run check (Refer to Section 4.10 )

Run check Refer to Section 4.10 )

Frequency command selection

(Refer to Section 4.11 .)

End (perform full
operation)

Run command selection
(Refer to Section 4.12 )

End
(perform full operation)

Figure 4.1-1 Test run procedure
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4.2 Checking Prior to Powering On

4.2 Checking Prior to Powering On

Check the following before powering on the inverter.

(1) Check that the main power supply input terminals ([L1/R], [L2/S], and [L3/T] or [L1/L] and [L2/N]), the
inverter output terminals ([U], [V], and [W]) and the inverter grounding terminal ([&G]) are correctly
connected. (Refer to Figure 4.2-1.)

AWARNINGA

* Never connect power supply wires to the inverter output terminals [U], [V], and [W]. Doing so and turning the
power ON damages the inverter.

» Be sure to connect the grounding wires of the inverter and the motor to the ground electrodes.

Failure to observe this could result in electric shock.

(2) Check the control circuit terminals and main circuit terminals for short circuits or ground faults.
(3) Check for loose terminals, connectors and screws.

(4) Check that the motor is separated from mechanical equipment.

(5) Make sure that all switches of devices connected to the inverter are turned OFF.

(Powering on the inverter with any of those switches being ON may cause an unexpected motor operation.)

(6) Check that safety measures are taken against runaway of the equipment, e.g., measures to prevent people
from coming too close to the equipment.

(7) Check that the optional DC reactor (DCR) is connected to the DC reactor terminals [P1] and [P(+)].

Inverter

L1/R L2/S L3/T P1  P(+) DB u

(0 ) O e )

R
@\r Jumper bar
When no DCR
used 7 ™
3~

0 <

A
-

Inverter 6
&G LR IL12/S 3T P1 P+ DB U V W G
rE==F
I VWA~ I
When DCR M
~ used ( 3~
~

Figure 4.2-1 Connection of main circuit terminals (for three-phase type)
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4.3 Powering ON and Checking

4.3 Powering ON and Checking

AWARNINGA

» Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter
power is ON.

» Do not operate the unit with wet hands.
Failure to observe this could result in electric shock.

Turn the power ON and check the following points. The following is a case when no function code data is changed
from the factory defaults.

Basic type/EMC filter built-in type

(1) Check that the LED monitor displays f.0F 5 (indicating that the destination is not set), and that it is blinking.
(Refer to Figure 4.3-1.)

(2) Check that the inverter cooling fans rotate. (Only with the models equipped with cooling fans.)

Figure 4.3-1 Display of the LED monitor after power-on

Note With the E3E (EMC filter built-in type), noise may be generated from the reactor, the capacitor, or other
parts inside the inverter due to distortions in the power supply voltage or other causes. This is not a
malfunction.

Ethernet built-in type

(1) Check that F £ is displayed on the LED monitor for 1 s after the power has been supplied, and then that
“--"is displayed.

(2) Check that the inverter cooling fans rotate. (Only with the models equipped with cooling fans.)

Figure 4.3-2 LED monitor display 1 s after power -on
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4 .4 Destination setting

4.4 Destination setting

For inverter type FRN****E3[1-2G/4G/7G (FRENIC-Ace Global Model), the destination must be set first after the
initial power supply. Without setting the destination, the function code cannot be changed. The inverter cannot be
operated either. By setting the destination, basic function codes such as rated voltage, rated frequency, etc. are
initialized to general values in each region (Table 4.4-1). If the destination value setting is changed after the initial
destination setting, it can be changed with (5.4F5 in the program mode menu or function code H101. If the
destination is reset by (5.4 5,, all function codes are initialized to the factory defaults. If the destination is set by
H101, only the function codes in Table 4.4-1 are initialized to the values in Table 4.4-1. The destination can be

selected from the regions of Japan, Asia, China, Europe, Americas and Korea.
If the function code set including the destination setting function code (H101) is copied with the data copy function
or the FRENIC loader, manual destination setting is not required.
Set the initial destination as shown below. Refer to Figure 4.4-1 on the page 4-6.
(1)  With (5.4F 5, displayed, press key first.
(2) A5 1f (Asian region) is displayed first. For other regions, while pressing key and press @ key or @
key to select the destination.
co

(3) After selecting the destination, 5/1/F is displayed by pressing key and the destination setting is
~nrn

completed. Then, (J.LiL is displayed.

Table 4.4-1 Initial value for each destination

Destination Asia China Europe Americas | Korea Japan
LED Display A5 A LHn fu AlEr Hor Ui
H101 Destination 2 3 4 5 7 1
FO3/A01 Maximum output 60.0Hz 50.0Hz 50.0Hz 60.0Hz 60.0Hz 60.0Hz

frequency 1, 2 (200V)

Frequency 50.0Hz
E31/E36/E54 detection 1 to 3 (400V)

(Level)
F04/A02 Base frequency 1, 2 50.0Hz

Rated voltage at 220/415V | 200/380V | 230/400V | 230/460V | 200/400V | 200/400V
FO5/A03

base frequency 1, 2
FOB/AQ4 Maximum output

voltage 1, 2
FO7/F08/ Acceleration time/ 6.00s: Except below 6.00s
E10 to E15/ o 20.0s: FRN0115E3[0-2G / FRNOO59E3[1-4G or more

Deceleration time
H54 to H56

Restart mode after 1 1 0 0 1 1
F14 mpmentary power

failure

(Mode selection)

Current limiter Please refer to Table 4.5-2
F44

(Level)

0 (HHD): FRN-E3E-7G 0 (HHD)

80 ND/HD/HND/HHD 1 (HND): FRN-E3[-2G(except for FRN0012, 0020E3[1-2G)

mode selection 4 (HND): FRN-E3S/N-7G, FRN0012, 0020E30-2G

4 (ND): FRN-E3[-4G

P02/A16 Motor_‘l, 2 (Rated Set in kW Setin HP | Setin kW

capacity)
P9Y9/A39 Motor 1, 2 selection | 1 5

o 0 0 0 2:E3N 0 0

H96 STOP key prlorlt)_/ / 3: E3S/E

Start check function

Multifunction 1 6 1 1 1 0
K01 keypad TP-A2SW

(Language

selection)
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4.4 Destination setting

Destination Asia China Europe Americas | Korea Japan
FO9/A05 Torque boost 1, 2 Standard value for Fuji IE3 motor 0.00% Standard value for
- Fuji IE3 motor
Electronic thermal Standard
F11/A07 1, 2 (Overload value for
detection level) HP rating
Overload early motor
E34/E37/E55 warning/Current
detection 1to 3
PO3/A17 Motor 1, 2 (Rated
current)
POB/A20 Motor 1, 2 (No-load
current)
PO7/A21 Motor 1, 2 (%R1) Standard value for Fuji IE3 motor Standard Standard value for
value for Fuji IE3 motor
P08/A22 Motor 1, 2 (%X) HP rating
P12/A26 M.otor 1, 2 (Rated motor
slip frequency)
P13/A27 Motor 1, 2 (Iron loss
factor 1)
Motor 1, 2
P16/A30 (Magnetic
to P20/A34 saturation factor 1
to 5)
Motor 1, 2 (Torque
P55/A55 current under vector
control)
Motor 1, 2 (Induced
P56/A56 voltage factor under
vector control)
Motor 1, 2 (For
P57/A57 adjustment by

manufacturer)
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4 .4 Destination setting

T For Japan 1]@ @
T P di-o

ForA+@1 .® Q:\> 6})

| | \ : ;

A H ':_: 1 H v
"CRY

For C+@1 0O =
S 2 :L: I_l @ @

For EU 1 1
= E—
s

Lo I::"_’I-:—

@

%0%

%0%

e

IL'I:ll_

LED Monitor

?
<
1
<
iy
Ay
v

Figure 4.4-1 Destination setting status transition chart
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4.5 Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

4.5 Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

The ND mode is set by default with the three-phase 200 V, three-phase 400 V, and single-phase 200 V series.

Changing the data of function code F80 switches the applicable motor rank to match load conditions. In HD, HND
or HHD mode, the inverter drives a motor whose capacity is one or two rank lower than the inverter's one.

Pay attention since the ambient temperature requirement is 40 °C (104 °F) or less with FRN0012, 0020E3[1-2G /
FRNO007, 0012E3[]-4G (HND Mode), FRN0O004 to 0012E3[1-7G (HND Mode) and FRN0OOO02 to 0072E3[1-4G
(ND/HD Mode).

For details, refer to Chapter 12 “SPECIFICATIONS.”
Double key operation ( key + @/@ keys) is required to change function code F80 data.
Table4.5-1

IID:St(?eI Drive mode Application Contlnuou'lsestélrrent rating Overload capability
0 HHD mode Heavy-duty load 150% 1 min, 200% 0.5 s
1
1) :
HND mod G | load 120% 1
4 mode eneratioa Refer to the rated current % 1 min
(*2) value mentioned in Chapter
3 12 “SPECIFICATIONS.”
(*3) HD mode Heavy-duty load 150% 1 min
(*Aé) ND mode General load 120% 1 min

Note: A box (OJ) in the above table replaces S (Basic type) or N (Ethernet built-in type) or E (EMC filter built-in
type) depending on the enclosure.

*1: It cannot be selected on all models of the single-phase 200 V series, and on FRN0012, 0020E3[]-2G.

*2: It can be selected only on FRN00O1 to 0012E3[J-7G, FRN0012, 0020E3[1-2G. ND is displayed on the
multi-function keypad.
*3: It cannot be selected in the single-phase 200 V series and the three-phase 200 V series.

L] Referto Chapter 12 “SPECIFICATIONS” since ND, HD, and HND are not supported on some models due to
the inverter rated voltage and capacity.
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4.5 Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

Each specification is subject to restrictions on the following function codes and internal processing.

Table 4.5-2
Function HND mode HD mode HND mode
Name HHD mode _ _ ND mode Remarks
Code (F80=1) (F80=3) (F80=4)
DC braking
1 . .
- Setting range: . Setting range
£ 1%k . 0
o (Overlpad 0 to 100% Setting range: 0 to 80% 0 to 60%
detection In the
level) ND/HD/HND
Setting range:  [Setting range:  |Setting range: motdef‘tﬁ value
out of the range,
0.75 to 16 kHz 0.75 to 16 kHz ND mode if specified 9
FRN0001 to FRN0002 to )
0010E3A-2G | 0059E3(1-4G  |%:/°1010kHz lautomatically
FRNO0030 to FRN0002 to changes to the
Motor 0088E3A-2G  |0-75t010kHz | 0059E3L-4G  Irayimum value
¢ ap [sound  |Settingrange: | FRNOOO2fo | FRNOOTZESLI4GI07506kHz  Jallowable in the
T LU \Carrier  |0.75to 16 kHz - FRNO072E3[J-4G IND/HD/HND
frequency) 0.75 to 10 kHz HND mode mode.
FRNO115E3A-2G, 0.75 to 10 kHz
FRNOO72E3[J-4G FRN0012, 0020E3
N-2G
FRNOO0O1 to
0012E3A-7G
Initial value:180%
FRNOO0O1 to
0069E3A-2G Switching the
FRN0002 to drive mode with
Qurrent 0044E30-4G function code
- l(lg\l/t:r:oa 4 | FRNo00T to Initial value: Initial value: Initial value: F80
94 Coerioa 0012E301-7G 130% 160% 130% automatically
level) Initial value:160% initializes the |
FRN0088, 0115E3 data to the value
A2G specified at left.
FRNO0O059,
0072E30-4G
Based on the Based on the Based on the Based on the
Current
— lindication rated current rated current rated current rated current
and outout level for HHD level for HND level for HD level for ND and
P mode mode mode HND mode

Note: A box (OJ) in the above table replaces S (Basic type) or N (Ethernet built-in type) or E (EMC filter built-in
type) depending on the enclosure.
A triangle (A) in the above table replaces S (Basic type) or N (Ethernet built-in type) depending on the

enclosure.

Switching between the drive modes does not automatically change the motor rated capacity (P02*) to the one
suitable for the rank-changed motor, so configure the P02* data to match the applied motor rating as required.




4.6 Selecting a Desired Motor Drive Control

4.6 Selecting a Desired Motor Drive Control
The FRENIC-Ace supports the following motor drive controls.

L] Refer to “4.7 Performance Comparison for Drive Controls (Summary)” for the characteristics of each drive
control method.

Table 4.6-1
Eﬁa Inverter drive control Basic control | Motor type Speed feedback Speed control Refer to:
0 VIf control \.Nlth.s“p . Frequency control 481[1]
compensation inactive
1 Dynamic torque vector control No . |
requency control
i i . . 48.1[3]
2 V/f control thh sllp V/f control with Slip
compensation active compensation
3 | V/f control with sensor *1 Induction motor Frequency control 481[2]
4 | Dynamic torque vector control Yes with ASR (Auto speed 481[4]
with sensor *1 regulator) -
No
5 Sensorless vector control . 4.81[3]
(estimated speed)
6 | Vector control with sensor *1 Yes Speed control with 481[4]
Vector control N automatic speed
o
15 | Sensorless vector control ) regulator (ASR) 482[1]
PMSM (estimated speed)
16 | Vector control with sensor *1 Yes 48.2[2]

*1 Not supported with the Ethernet built-in type (E3N)
4.6.1 VI/f control with slip compensation inactive for induction motor

Under this control, the inverter controls a motor with the voltage and frequency according to the V/f pattern specified
by function codes. This control disables all automatically controlled features such as the slip compensation, so no
unpredictable output fluctuation results, enabling stable operation with constant output frequency.

4.6.2 VI/f control with slip compensation active for Induction motor

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation. The inverter’s slip compensation function first presumes the slip value of the motor based on the
motor torque generated and raises the output frequency to compensate for the decrease in motor rotation. This
prevents the motor from decreasing the rotation due to the slip. That is, this function is effective for improving the
motor speed control accuracy.

The compensation value is specified by combination of function codes P12* (Rated slip frequency), P0O9* (Slip
compensation gain for driving) and P11* (Slip compensation gain for braking).

H68* enables or disables the slip compensation function according to the motor driving conditions.

Table 4.6-2

Motor driving conditions Motor driving frequency range
Ho8" data Accl/Decel Constant speed Base ng?gany or Ab?r\;g;igjse
0 Enable Enable Enable Enable
1 Disable Enable Enable Enable
2 Enable Enable Enable Disable
3 Disable Enable Enable Disable

4.6.3 Dynamic torque vector control for Induction motor

To get the maximum torque out of a motor, this control calculates the motor torque for the load applied and uses it
to optimize the voltage and current vector output. Selecting this control automatically enables the auto torque boost
and slip compensation function.

This control is effective for improving the system response to external disturbances such as load fluctuation, and
the motor speed control accuracy. Note that the inverter may not respond to a rapid load fluctuation since this control
is an open-loop V/f control that does not perform the current control, unlike the vector control. The advantages of
this control include larger maximum torque per output current than that the vector control.
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4.6 Selecting a Desired Motor Drive Control

4.6.4 VIf Control with sensor for Induction motor

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation.

Under V/f control with sensor, the inverter detects the motor rotation using the encoder mounted on the motor shaft
and compensates for the decrease in slip frequency by the PI control to match the motor rotation with the
commanded speed. This improves the motor speed control accuracy.

4.6.5 Dynamic torque vector control with sensor for Induction motor

The difference from the "V/f control with sensor" stated above is that this method calculates the motor torque for
the load applied and uses the calculated torque to optimize the output voltage and current vectors for getting the
maximal torque out of a motor. This control is effective for improving the system response to external disturbances
such as load fluctuations, and for improving the motor speed control accuracy.

4.6.6 Sensorless vector control for Induction motor

This control estimates the motor speed based on the inverter's output voltage and current to use the estimated
speed for speed control. In addition, it decomposes the motor drive current into the exciting and torque current
components, and controls each of those components in vector. No PG (pulse generator) interface card is required.
It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (PI controller).

With vector control, a difference (voltage margin) is required between the voltage that the inverter is capable of
outputting and the motor induced voltage to a certain extent in order to control the motor current. Generally speaking,
general-purpose motors are designed for use with commercial power supplies, but due to the need for this voltage
margin, itis necessary to control the current by suppressing the motor terminal voltage. By doing so, it is not possible
to deliver rated torque even when the original motor rated current is flowing. To ensure that the rated torque is
delivered, it is necessary to increase the rated current (the same applies with vector control with sensor).

4.6.7 Vector Control with sensor for Induction motor

This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a motor
shaft and on the inverter, respectively. The inverter detects the motor's rotational position and speed from PG
feedback signals and uses them in the control. In addition, it decomposes the motor drive current into the exciting
and torque current components, and controls each of components in vector. It is possible to obtain the desired
response by adjusting the control constants (Pl constants) using the speed regulator (Pl controller). This control
enables the speed control with higher accuracy and quicker response than the vector control without sensor.

Note Slip compensation, dynamic torque vector control, sensorless vector control, and vector control with
sensor use motor constants. Consequently, the following conditions should be satisfied; otherwise, full
control performance may not be obtained.

» A single motor should be controlled per inverter.

* Motor parameters P02*, P03*, PO6* to P13* should be properly configured or auto-tuning should be
performed.

« If the capacity of the motor being controlled is smaller than the inverter rated capacity, the current
detection resolution will deteriorate, and control performance will drop. In such cases, a motor and
inverter combination up to one rank lower is recommended.

+ The wiring distance between the inverter and motor should be 50 m (164 ft) or less for FRN0O0O1 to
0020E3[-2G / FRN0002 to 0012E3[-4G / FRNO0O1 to 0012E3[-7G, and 100 m (328.084 ft) or
less for FRNOO030 to 0115E3[0-2G / FRN0022 to 0072E3[-4G. If it is longer, the inverter may not
control the motor due to leakage current flowing through stray capacitance to the ground or between
wires. Especially, small capacity inverters whose rated current is also small may be unable to control
the motor correctly even when the wiring is less than 100 m (328 ft). In that case, make the wiring
length as short as possible or use a wire with small stray capacitance (e.g., loosely-bundled cable) to
minimize the stray capacitance.



4.6 Selecting a Desired Motor Drive Control

4.6.8 Sensorless vector control (PMSMs (permanent magnet synchronous motor))

This control estimates the motor speed based on the inverter's output voltage and current to use the estimated
speed for speed control. In addition, it decomposes the motor drive current into the exciting and torque current
components, and controls each of those components in vector. No PG (pulse generator) interface card is required.
It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (PI controller).

4.6.9 Vector control with sensor (PMSMs)

This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a motor
shaft and on the inverter, respectively. The inverter detects the motor's rotational position and speed from PG
feedback signals and uses them in the control. In addition, it decomposes the motor drive current into the exciting
and torque current components, and controls each of components in vector. It is possible to obtain the desired
response by adjusting the control constants (Pl constants) using the speed regulator (PI controller).

This control enables the speed control with higher accuracy and quicker response than the sensorless vector control
without.

Note Sensorless vector control/vector control with sensor (PMSM) is enabled only when motor 1 is selected.
Pay sufficient attention since the motor may be damaged when the PMSM is driven with motor 2 selected.
For information on motor switching, refer to “Chapter 5 5.3.7 A codes (Motor 2 parameters).”

Sensorless vector control/vector control with sensor (PMSM) uses the motor constant. Consequently, the
following conditions should be satisfied; otherwise, full control performance may not be obtained.

* Asingle motor should be controlled per inverter.

» Motor parameters P02, P03, P30 and P60 to P63 should be properly configured. Or, auto-tuning
(P04) should be performed.

« If the capacity of the motor being controlled is smaller than the inverter rated capacity, the current
detection resolution will deteriorate, and control performance will drop. In such cases, a motor and
inverter combination up to one rank lower is recommended.

» The wiring distance between the inverter and motor should be 50 m (164 ft) or less for FRNOOO1 to
0020E30-2G / FRN0002 to 0012E30-4G / FRN0O0O1 to 0012E3-7G, and 100 m (328.084 ft) or
less for FRNO030 to 0115E3[1-2G / FRN0022 to 0072E3[J-4G. If it is longer, the inverter may not
control the motor due to leakage current flowing through stray capacitance to the ground or between
wires. Especially, small capacity inverters whose rated current is also small may be unable to control
the motor correctly even when the wiring is less than 100 m (328 ft). In that case, make the wiring
length as short as possible or use a wire with small stray capacitance (e.g., loosely-bundled cable) to
minimize the stray capacitance.

» To use the inverter with the output frequency exceeding 120 Hz (in case of ND mode, up to 120 Hz), it
is recommended that the carrier frequency (F26) be set to 5 kHz or higher.

4.7 Performance Comparison for Drive Controls (Summary)

Each drive control has advantages and disadvantages. Table 4.8-1 compares the different drive controls, showing
their relative performance in each characteristic. Select the one that shows high performance in the characteristics
that are important in your machine. In rare cases, the performance shown below may not be obtained due to various
conditions including motor characteristics or mechanical rigidity. The final performance should be determined by
adjusting the speed control system or other elements with the inverter being connected to the machine (load).

If you have any questions, contact your Fuji Electric representative.
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4.7 Performance Comparison for Drive Controls (Summary)
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4.8 Configuring Function Codes for Drive Controls

4.8

The relation of the motor control method, motor selection and motor parameter setting is shown in Figure 4.8-1. It

Configuring Function Codes for Drive Controls

is necessary to change the motor parameter setting depending on the driven motor.

Control system

PG sensor related settings

Motor requirements

Motor related parameter settings

Motor protection settings

- Fuji standard motors
(v E°_""°| - Motors of other companies f—p! ; 4
(F42*=0) - Non-standard motors Basic settings
Set FO3*, F04*, F05*, FO7,
F08, F09*, PO1* P02* and
[2] V/f control Set PG-related function - Fuji standard motors P03*.
with sensor —> codes d14,d15,d16 |—t - Motors of other companies |——
(F42*=3) and d17. - Non-standard motors
(1) Set P99* (motor 1 selection).
—»| (2) SetF03* F04* F05* FO7, [
. Fuji standard motors F08, P01* P02 and PO3".
[3] V/f control with ] (3) Perform tuning for sensorless
slip compensation vector control.
(F42*=2),
dynamic torque
§ vector control (F42* =
° 1), sensorless vector (1) Set4 (other) fo_rP99‘
E control (F42* = 5) - Motors of other companies (2)(3”1‘:‘2(’);*5}9:'8::"’:3'5* o N
=] . - » € ’ B B i
2 Non-standard motors F08, P01+ P02* and PO3".
3 (3) Perform tuning.
T
£
(1) Set21 (GNB2) or 23 (GNP 1)
41 D q . for P99 (motor 1 selection).
tLr]qqu:/Zl:tIzr —>| Fuiji standard motors —| (2) SetF03* Fo4*, F05*, FO7, [
N F08, PO1* P02* and P03*.
control with
sensor Set PG-related
(F42*=4) —> function codes d14,
d15, d16 and d17.
Vec.:;:r Gl (1) Set 4 (other) for P99*
w(lFus*enss:;r - Motors of other companies rmstor] €2 L))
= — (2) SetF03*, F04*, F05*, F07, —
> - Non-standard motors ( )F:B PO1* PO2* and PO3*.
(3) Perform tuning.
Fuji GNB2, GNP1 series (1)f391P291g<(GN?2)1°f 2|3 (fN')”)
or motor 1 selection). e
SMCTEAEES e (2) SetF03, FO7, F08, F26, PO1*
(IPM) P02, P03 and P30.
[1] Sensorless
vector control
® (F42 = 15)
S
2 (1) Set 20 (other PM) for P99*
n (motor 1 selection).
3 Other synchronous motors (2) SetF03, F04, F05, FO7, FO8,
g (IPM, SPM) > F26, P01 P02, PO3,P30and [
£ P90.
g (3) Perform tuning.
>
7
(1) Set 20 (other PM) for P99*
B (motor 1 selection).
[2] V_ector control Set_ PG-related Fuji synchronous motors (2) Set F03, F04, F05, FO7, FO8,
with sensor —»  function codes d14 [~} - Other synchronous motors F26, P01 P02, P03, P30and
(F42 = 16) and d15. (IPM, SPM) P90.
(3) Perform tuning.

Set electronic thermal
overload relays (for
motor protection) F10,
F11 and F12.

Or specify protection with
a PTC thermistor.

Figure 4.8-1
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4.8 Configuring Function Codes for Drive Controls

@ Factory defaults are set to drive the induction motor with V/f control. (F42 = 0)
The motor cannot be driven properly if the PMSM is connected.

If the PMSM is driven, it is necessary to set F42=15 or 16 to change the drive control mode for driving the
PMSM.

[LL]For details, refer to the basic settings in “4.8.2 PMSM operation.”

@ If F42 is changed to any other value from 15/16 or vice versa, settings related to motor parameters such
as F04, F05, and P01 will be changed. In this case, re-configuration is required.

[LLJFor details, refer to Chapter 5 “5.3.4 P codes (Motor 1 parameters).”

Tip It is better to execute the first test run under speed control temporarily even if torque control (H18 = 2 or
3) is used.
It is recommended to change to torque control for the test run after checking that the operation is normal
under speed control (H18 = 0).

4.8.1 Driving an Induction Motor (Induction motor)
[1] If running the motor with simple V/f control

Basic Settings

Under the V/f control (F42* = 0), any of the following cases requires configuring the basic function codes given
below and auto-tuning. For the motor ratings, check the ratings printed on the motor's nameplate. For design values
of the machine, ask system integrators or machine manufacturers about them.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

Setting: /. __ through [ _ "
Table 4.8-1
Function Name Function code data Factory default
code
r ".-I”'l'* Base frequency 1

Motor ratings (printed on the nameplate
- * Rated voltage at of the motor)

]
/- base frequency 1

- - Please refer to Table 4.4-1
0: Fuji standard motors, 8-series Initial value for each

3: Fuji standard motors, 6-series destination

r 33 Motor 1 selection 4. Non-standard motors, motors of other
companies

5: Fuji premium efficiency motor

a oot Motor 1 (Rated
capacity)

Standard applicable motor

Applicable motor capacity capacity

Please refer to Table 4.4-1

Fo3 l1\/IaX|mum frequency | achine design values Initial value for each
(Note) For the test run of the motor, increase destination
- o Acceleration time 1 value§ so tha.t they are longer than your
(| (Note) machine design values.
- - If the specified time is short, the inverter | 6.00 (s)
£ g Deceleration time 1 may not run the motor properly.

(Note)

Note YWhen accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of the function codes P03*, PO6* to P23*, P55*, P56, and H46.

If using control functions such as auto torque boost, torque calculation value monitoring, auto energy
saving, torque limiting, anti-regenerative control, auto search, slip compensation, torque vectors, droop
control, and overload stop function, it is necessary to set the appropriate motor constants.

In any of the following cases, the full control performance may not be obtained from the inverter because
the motor parameters differ from the factory defaults, so perform auto-tuning.

+ The driven motor is Fuji standard motors, 6-series (P99*=3)

* The driven motor is a non-Fuji or a Fuji non-standard one (P99"=4)

» The wiring distance between the inverter and the motor is too long (generally 20 m (66 ft) or more).
* Avreactor is installed between the inverter and the motor.

1] Refer to "[ 5] Induction motor tuning method" if performing tuning.
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4.8 Configuring Function Codes for Drive Controls

[2] If running the motor with V/f control with sensor

Configuring the function codes concerning a PG (pulse generator)

Configuring the function codes concerning a PG (pulse generator) and PG signals If “V/f control with sensor
(F42*=3)”, “Dynamic torque vector control with sensor(F42*=4)" or “Vector control with sensor (F42*=6)" is used,
setting of the following function codes is necessary to receive the rotation direction and speed detection signal from
the speed sensor correctly.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

Setting: /.F_ _ through /F__"”
Table 4.8-2

Function Name Function code data Default value
code
44 PG option Ch2 *1 2: A, B phase 90° phase difference (B phase lead) 2: A, B phase
v Pulse input format 3: A, B phase 90° phase difference (A phase lead) (B phase lead)
- PG option Ch2 *1 Pulse count of the control target motor encoder 0400
oo Pulse count 0400 (HEX) /1024 P/IR (HEX)
4 15 | PG option Ch2 1 Reduction ratio between the motor and the encoder 1

Scaling factor 1 If it is directly connected to the motor shaft, the factory

PG option Ch2 *1 default value “1” does not need to be changed.
[}

i Scaling factor 2 Motor speed = Encoder speed x (d17) / (d16) 1

*1 If PG input switching “PG-SEL” (data = 83) has not been set for function codes E01 to EQ9, the motor runs
based on encoder input at the speed feedback side.
For details on operation when “PG-SEL” is set, refer to “B PG input switching “PG-SEL” assignment” in
Chapter 5 “5.3.2 E codes (Extension terminal functions).”

@ If the rotation direction/speed detection signal from the encoder does not match with the motor rotation
direction, excessive current is applied. In the case of the vector control with speed sensor, the motor does
not reach the set frequency but rotates slowly at the speed equivalent to the slip frequency. In this case,
check that the phase order of motor wires is correct and that the encoder wires are correctly connected
and are not broken.

Tip In 4_17 to 4_18 of 1/0 check, the number of feedback pulses per second of AB phase and Z phase can
be checked. In 3_29 of the drive monitor, the frequency [Hz] calculated from the speed detection signal
from the encoder can be checked. These are displayed regardless of the control method if the PG option
card is mounted and the encoder is wired.

Fuji regards counter-clockwise CCW as the forward rotation direction viewed from the motor output shaft as shown
in Figure 4.8-2. During rotation in the forward direction, the encoder pulse forms a forward rotation signal (B phase
leads by 90 degrees), and during rotation in the reverse direction, a reverse rotation signal (A phase leads by 90
degrees).

Forward Reverse
rotation signal rotation signal

A phase input ‘ | ‘ ‘ | |

B phase input J ‘ | | | | ‘ -

Figure 4.8-2

@ In the case of using motors which comply with IEC standard, their rotation directions are opposite to that
in Figure 4.8-2.

4-15

TEST RUN PROCEDURE

<

Q
©

c

O




4.8 Configuring Function Codes for Drive Controls

Basic Settings
If using “V/f control with sensor (F42* = 3)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

o »

Setting: /.F _ _ through [/

(1) Setting motor basic constants

Table 4.8-3

Function

Name Function code data Factory default
code

oy’ Base frequency 1

)
[}
<

Motor ratings (printed on the nameplate
e * Rated voltage at of the motor)

base frequency 1

- X Please refer to Table 4.4-1
0: Fuji standard motors, 8-series Initial value for each

3: Fuji standard motors, 6-series destination

I B Motor 1 selection 4. Non-standard motors, motors of other
companies

5: Fuji premium efficiency motor

a na* Motor 1 (Rated Standard applicable motor

Applicable motor capacity

capacity) capacity
o Maximum frequenc . . Please refer to Table 4.4-1
F U3 1 quency | Machine design values Initial value for each

(Note) For the test run of the motor, increase destination
conn Acceleration time 1 Value.s S0 thgt they are longer than your
U (Note) machine design values.
- - If the specified time is short, the 6.00 (s)

oo Deceleration time 1 inverter may not run the motor properly.

1
v (Note)

(2) Initializing motor constants

After the above configuration, initialize motor 1 with the function code (H03 = 2).
Necessary motor constant related function codes are automatically set. For details, refer to Chapter 5 "5.3.5 H
codes (High-performance Functions)."

Note When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of the function codes P03*, PO6* to P23*, P55*, P56*, and H46.

If using control functions such as auto torque boost, torque calculation value monitoring, auto energy
saving, torque limiting, anti-regenerative control, auto search, slip compensation, torque vectors, droop
control, and overload stop function, it is necessary to set the appropriate motor constants.

In any of the following cases, the full control performance may not be obtained from the inverter because
the motor parameters differ from the factory defaults, so perform auto-tuning.

+ The driven motor is Fuji standard motors, 6-series (P99*=3)

« The driven motor is a non-Fuji or a Fuji non-standard one (P99"=4)

» The wiring distance between the inverter and the motor is too long (generally 20 m (65.6 ft) or more).
* Avreactor is installed between the inverter and the motor.

Refer to "[ 5 ] Induction motor tuning method" if performing tuning.



4.8 Configuring Function Codes for Drive Controls

[3] If running the motor with V/f control with slip compensation, dynamic torque
vector control, or sensorless vector control

Basic Settings
If using “V/f control with slip compensation (F42* = 2)”, “Dynamic torque vector control (F42* = 1”7, or “Sensorless
vector control (F42* = 5), it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

LI For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

[ » n

Setting: /F __ through /!

Fuji standard motors
(1) Setting motor basic constants

Table 4.8-4
Function Name Function code data Factory default
code
£ ng” Base frequency 1

Motor ratings (printed on the nameplate
- Rated voltage at of the motor)

]
/- base frequency 1

Please refer to Table 4.4-1

" - Initial value for each
0: Fuji standard motors, 8-series destination

Motor 1 selection 3: Fuji standard motors, 6-series
5: Fuji premium efficiency motor

a na* Motor 1 (Rated Standard applicable motor

Applicable motor capacity

capacity) capacity
. Maximum frequenc . . Please refer to Table 4.4-1
F o3 p quUeNncy | Machine design values Initial value for each
(Note) For the test run of the motor, increase destination
- Acceleration time 1 valueg so tha.t they are longer than your
mou (Note) machine design values.
— If the specified time is short, the 6.00 (s)

cono Deceleration time 1 inverter may not run the motor properly.

]
oo (Note)

(2) Initializing motor constants

After the above configuration, initialize motor 1 with the function code (H03 = 2).
Necessary motor constant related function codes are automatically set. For details, refer to Chapter 5 "5.3.5 H

codes (High performance functions).".

@ » When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of the function codes P03*, P06* to P23*, P55*, P56*, and H46.

+ If using a Fuji standard motor, 6-series (P99* = 3), the motor constants for the Fuji standard motor, 8-
series are input. Either input the motor constants for the 6-series manually, or perform tuning.

» Even for Fuji standard motors, perform tuning in such cases as when the length of wiring between the
inverter and motor is long (generally 20 m (65.6 ft) or more), or if connecting a reactor between the
inverter and motor.

(3) Performing tuning

Even for Fuji standard motors, be sure to perform tuning if using sensorless vector control.

TEST RUN PROCEDURE
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4.8 Configuring Function Codes for Drive Controls

Perform tuning in accordance with the “[ 5 ] Induction motor tuning method.”

Fuji non-standard motors, motors of other companies

(1) Setting motor basic constants

Table 4.8-5
Function Name Function code data Factory default
code
A 99 * | Motor 1 selection 4: Other motors
F 4 * | Base frequency 1 Motor rated value (printed on motor Please refer to Table 4.4-1
rating nameplate) Initial value for each
- nr * | Rated voltage at destination
byl base frequency 1 If the motor synchronous rotation
speed is identified, calculate and set
= ma *x | Motor 1 (Rated F04* by the following formula. Standard applicable motor
oot capacity) capacity
Synchronous speed
o ma % | Motor 1 (Rated 120 xNo. of poles
muJ
current)
Setting is not necessary if rotation
tuning is possible.
In case of difficult to execute rotation
@ me % | Motor1(Nooad tuning: Set the value in the motor test :DI.T.alse rleferfto Tablhe(:l.4t-.‘| i
rud current) report or the value calculated by the hitial value for each destination
following formula.
(PO3)*~(P55)°
Foa* I1\/Iaximum frequency | pMachine design values
(Note) For the test run of the motor,
Eoon Acceleration time 1 increase values so that they are longer
- (Note) than your machine design values. 6.00
| Deceleration ime 1 If the specified time is short, the 00s)
moug (Note) inverter may not run the motor properly.

Note VYWhen accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of some function codes. For details, refer to Chapter 5 "5.3.4 P codes (Motor 1

Note By initializing motor constants after setting the above function codes, there will be function codes that
are rewritten automatically. For details, refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and 5.3.5
H codes (High performance functions)."

parameters) and 5.3.5 H codes (High performance functions)."

(2) Performing tuning

Perform tuning in accordance with the “[ 5 ] Induction motor tuning method.”
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[4] If running the motor with dynamic torque vector control with sensor or vector
control with sensor

Configuring the function codes concerning a PG (pulse generator)

If the motor is driven under “Dynamic torque vector control with sensor (F42* = 4)“ or “Vector control with sensor
(F42* = 6),” it is necessary to set the motor parameters.

Set function codes in accordance with “[ 2] If running the motor with V/f control with sensor -Configuring the function
codes concerning a PG (pulse generator) and PG signals.”

Basic Settings
If using “Dynamic torque vector control with sensor (F42* = 4)” or “Vector control with sensor (F42* = 6)", it is
necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

[T

Setting: /F __ through [/

Fuji standard motors

(1) Setting motor basic constants

Table 4.8-6
Function Name Function code data Factory default
code
F 9 * | Base frequency 1

Motor ratings (printed on the nameplate
- % | Rated voltage at of the motor)

]
/- base frequency 1

Please refer to Table 4.4-1

- - Initial value for each
0: Fuji standard motors, 8-series destination

Motor 1 selection 3: Fuji standard motors, 6-series
5: Fuji premium efficiency motor

)
3
*

\
[
[

oMo oX Motor 1 (NO of

oL poles) No. of applicable motor poles 4 (poles)
o Motor 1 (R . . ndar licable motor
Pae* otor 1 (Rated Applicable motor capacity Standard applicable moto
capacity) capacity
Maximum frequenc ‘ . Please refer to Table 4.4-1
Fo3x* p QuUeNcy | Machine design values Initial value for each
(Note) For the test run of the motor, increase destination
- oA Acceleration time 1 value§ SO tha.t they are longer than your
mou (Note) machine design values.
— If the specified time is short, the 6.00 (s)
£ g Deceleration time 1 inverter may not run the motor properly.

(Note)

(2) Initializing motor constants

After the above configuration, initialize motor 1 with the function code (HO3 = 2).
Necessary motor constant related function codes are automatically set. For details, refer to Chapter 5 "5.3.5 H
codes (High performance functions)."

@ * When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of the function codes P03*, P06* to P23, P55*, P56*, and H46.

+ If using a Fuji standard motor, 6-series (P99* = 3), the motor constants for the Fuji standard motor, 8-
series are input. Either input the motor constants for the 6-series manually, or perform tuning.

» Even for Fuji standard motors, perform tuning in such cases as when the length of wiring between the
inverter and motor is long (generally 20 m (65.6 ft) or more), or if connecting a reactor between the
inverter and motor.
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4.8 Configuring Function Codes for Drive Controls

Fuji non-standard motors, motors of other companies
(1) Setting motor basic constants

Table 4.8-7
Function Name Function code data Factory default
code
P 99 * | Motor 1 selection 4: Other motors
Cono ok -
U4 Base frequency 1 Motor rated value (printed on motor Please refer to Table 4.4-1
. Initial value for each
rating nameplate) o
£ s % Rated voltage at base destination
o frequency 1 If the motor synchronous rotation
R speed is identified, calculate and set
i " | Motor 1 (No. of poles) | Foa* py the following formula. 4 (poles)
o ma x | Motor 1 (Rated Standard applicable motor
I capacity) Synchronous speed %No. of poles capacity
= ma *x | Motor 1 (Rated 120
Pyl current)
Setting is not necessary if rotation
tuning is possible.
Motor 1 (No-oad In case of difficult to execute rotation Please refer to Table 4.4-1
Pog* o ?rg:n)( o-loa tuning: Set the value in the motor test | INnitial value for each
u report or the value calculated by the destination
following formula.
(P03)*-(P55)>
F 13 * | Maximum frequency 1 | Machine design values
- o Acceleration time 1 (the) For the test run of the motor,
U (Note) increase values so that they are longer
than your machine design values. 6.00 (s)
£ g Deceleration time 1 If the specified time is short, the inverter
o (Note) may not run the motor properly.

When accessing the function code P02*, take into account that changing the P02* data automatically
updates the data of some function codes. For details, refer to Chapter 5 "5.3.4 P codes (Motor 1

parameters) and 5.3.5 H codes (High performance functions)."

By initializing motor constants after setting the above function codes, there will be function codes that are
rewritten automatically. For details, refer to Chapter 5 "5.3.4 P codes (Motor 1 parameters) and 5.3.5 H

codes (High performance functions)."

(2) Performing tuning

Perform tuning in accordance with the “[ 5 ] Induction motor tuning method.”
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[5]

If performing tuning, do so using the following procedure after specifying settings based on the control method
indicated previously (4.8.1 [1] to [4]).

Induction motor tuning method

H Selection of tuning type

Check the situation of the machine and select “Tuning with the motor stopped (P04* = 1)” or “Tuning with the motor
running (P04* = 2).” For the latter tuning, adjust the acceleration and deceleration times (FO7 and F08) and specify
the rotation direction that matches the actual rotation direction of the machine.

Note YWhen selecting tuning with the motor running (P04* = 2), the motor will rotate at a speed 50% of the base

frequency, allowing tuning to be performed safely. %
)
Table 4.8-8 8
P04” Tuning tvoe Motor parameters subjected to Operation Select under the 8
Data gtyp tuning P following conditions %
Tuni th Primary resistance (%R1) (P07*) %
uning wit Leakage reactance (%X) (P08*) | Tuning with the motor Cannot rotate the x
1 | the motor . " P —
stopped Rated slip frequency (P12%) stopped motor. n
%X correction factor 1 (P53*) tu
* Tune the %R1 and %X, Can rotate the motor,
Nc?-load cur.rent (PO&") with the motor stopped, rovided that it is saf’e 3
Primary resistance (%R1) (PO7*) |tune the no-load current IF\)I hat little load : g
Tuning while | Leakage reactance (%X) (P08*) | and magnetic saturation st?gilzj EL Z e “(;z 5
2 | the motoris Rated slip frequency (P12%) factor, with the motor during tuninnguning
running Magnetic saturation factor 1to 5 | running at 50% of the base | ..\~ o app.lied
(P16* to P20%) frlgq?ency, tune the ratgi decreases the tuning
%X correction factor 1 (P53*) slip frequency again, with accuracy
the motor stopped. ’
Cannot rotate the
motor.
Tuning with *This tuning applies
Primary resistance (%R1) (PO7* iri
the motor y (00 ) ( ’ ) Tuning with the motor when only the wiring
5 |stopped Leakage reactance (%X) (P08*) stoooed length has been
(%R1, %X %X correction factor 1 (P53%) I changed during the
only) actual installation after
executing P04*=2
during a test run.

The tuning results of motor parameters will be automatically saved into their respective function codes.

If tuning by P04* is performed, the tuning results will be stored into P* codes (Motor 1* parameters).
To tune motor 2, execute tuning with A18.

H Preparation of machine

In preparation for tuning, remove the motor coupling with the load and deactivate the safety devices before rotation

tuning.
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B Tuning procedure

Note The following procedure is for types other than the Ethernet built-in type (E3N).
Perform tuning via FRENIC-Loader or Ethernet communication if using an E3N inverter.

1) Set function code P04 to “1”, “2” or “5” and press the key.

(“ /or £ or 5will blink slowly ”) Ny

2) Enter a run command. “” L w
(The factory default is key on the keypad for forward rotation.) Blinking will slow
To switch to reverse rotation or to select the terminal signal “FWD” or “REV” as a down.

run command, change the data of function code F02.

3) The moment a run command is entered, tuning starts, and the display shows the
progress in %.
4) If PO4* = 2, after the tuning in “3)” above, the motor is accelerated to approximately
50% of the base frequency and then tuning starts. (Lights up)
Upon completion of measurements, the motor decelerates to a stop.

5) If the terminal signal “FWD” or “REV” is selected as a run command (F02 = 1),
“Crnd” appears upon completion of measurement. Turning the run command OFF

completes the tuning.
If the run command has been given through the keypad or the communications
link, it automatically turns OFF upon completion of the measurements, which
completes the tuning.

6) Upon completion of the tuning, the subsequent function code appears on the
keypad.

]
J

(]

I~

~

~
i
U

™~
-
~
™~
~

ALY rr
o rC

oLl
V7,

AN

(The subsequent
function code

Note The initial setting for the speed regulator (ASR) is rather low to prevent hunting. However, hunting may
occur during tuning due to mechanical conditions. If so, a tuning error (£ 7 ) or
speed mismatch (£ ) may occur. When £ '] occurs, lower the speed control gain, and when £
occurs, cancel the speed mismatch detection (d23 = 0), and then perform tuning again.

[

M Tuning errors (induction motors)

If the tuning result is incorrect, in the worst-case scenario, control performance will be adversely affected, possibly
resulting in hunting or accuracy issues. Consequently, if the inverter determines that there is an abnormality in the
tuning sequence or tuning results, “£ -/ ” appears, and the tuning data is destroyed.

Listed below are possible causes that trigger tuning errors and measures.

Table 4.8-9
c_n

. . cr
Possible tuning | Error sub code Details and measures
error causes (%X)

) An interphase voltage unbalance or output phase loss has been detected.

) ) _’, Tuning has resulted in an abnormally high or low value of a parameter due to
Errolr in tuning 5 the output circuit opened.
results 4 - If an abnormality occurs with the motor constants due to motor burnout, etc.

= Check for abnormalities with the motor wiring or the motor itself.

Before completion of tuning, a run command has been turned OFF. Or during
tuning, terminal command “STOP” (Force to stop) or “BX” (Coast to a stop)
Sequence error ] has been entered.

=>» Do not stop the inverter running until completion of tuning.

During tuning, an excessively large current has flown.
=>Check the state of the machine brake. Check also that the motor can rotate
Overcurrent 6 mechanically.
error o =>Check whether the torque boost value is high and the current value is
abnormally large at slow speed.
=>Check whether the acceleration time setting is short and the current limiter
is operating.
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c_n
. . cr
Possible tuning | Error sub code Details and measures
error causes (%X)
Vo If DC intermediate voltage is low and tuning is performed.
Undervoltage I . L
=>»Check whether the main power is input normally.
Tuning The maximum frequency or the frequency limiter (high) has limited the output
frequency error '3 frequency.
(only when . =>Make the changes so that the limit value is 50% or more of the base
P04=2) frequency.
Acceleration . ~
time The output frequency has not reached 50% of the base frequency within the DDC
_ i specified acceleration time “F07x300%”. o
timeout (only = Increase the FO07 setting. &
when P04=2) o)
o
o
For the method for checking the error subcodes, refer to Chapter 3 “3.4.6 Reading alarm information: “Alarm %
Information: {571 ”. o
With the Ethernet built-in type, it is possible to read the function code (X03) and check the content of the error 'J,
subcodes. tu
If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric
representative.

<
Q
©
c
O

@ If a filter other than the Fuji output filter (option) (OFL-CI[-4A) is connected to the inverter's output
(secondary) circuit, the tuning result cannot be assured. When replacing the inverter connected with
such a filter, make a note of the old inverter’'s settings for the primary resistance %R1, leakage
reactance %X, no-load current, and rated slip frequency, and specify those values to the new inverter’s
function codes.

Vibration that may occur when the motor's coupling is elastic can be regarded as normal vibration due to
the output voltage pattern applied in tuning. The tuning does not always result in an error; however, run
the motor and check its running state.
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4.8.2 PMSM operation

[1]
Basic Settings

If running the motor with sensorless vector control (PMSMs)

If using “Sensorless vector control (F42 = 15)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor's nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

LI For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

[ » n

Setting: /F __ through /!

Fuji standard PMSM (GNB2, GNP1 series)

(1) Setting motor basic constants
Table 4.8-10

If 15 is not set for F42, 21 or 23 cannot
be set for P99.

Function Name Function code data Factory default
code
Fch Motor sound (carrier 2 kHz or more 2 kHz
frequency)
cus , , 15: Sensorless vector control 0: V/f control without slip
o Drive control selection 1 (PMSMs) compensation
21: Fuji PMSM (GNB2 series) Please refer to Table 4.4-1
By : Initial value for each
P oag Motor 1 selection 23: Fuji PMSM (GNP1 series) destination

O Motor 1 (Rated capacity)

Applicable motor capacity

Standard applicable
motor capacity

PMSM 1 (magnetic pole
position detection
method)

Motor type and starting method
1: IPM

1: IPM

i Maximum frequency 1

r Frequency limiter (upper
limit)

Acceleration time 1 (Note)

{/f | Deceleration time 1 (Note)

Machine design values

(Note) For the test run of the motor, increase
values so that they are longer than your
machine design values.

If the specified time is short, the inverter
may not run the motor properly.

Please refer to Table 4.4-1
Initial value for each
destination

70.0 (Hz)

6.00 (s)

(2) Initializing motor constants

After setting the basic motor constants, motor constants are automatic set for each function code by initializing the

motor constants with HO3 = 2.

* If HOS3 is changed, double key operation with the " key + @/@ keys” is necessary.

* After initialization, the data of function code HO3 automatically returns to “0” (Factory default value).

codes “Data Setting: /F _to /F

For details on how to make changes to function code data, refer to Chapter 3 “3.4.1 Setting up function
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Fuji non-standard motors, motors of other companies
(1) Selection of motor type and pole position detection method

PMSMs are categorized into the following types based on the structure of the rotor.

a) SPM (Surface Permanent Magnet)
b) IPM (Interior permanent magnet)

The starting magnetic pole position detection method depends on the motor type. In most cases, the IPMs are
generally used, but the SPMs are sometimes used. Check the specifications with the motor manufacturer before
using PMSMs.

Set the initial magnetic position detection mode to the function code P30. For details, refer to Chapter 5 “56.3.4 P
codes (Motor 1 parameters).”

If the motor type is unknown, set P30 = 1 if performing tuning, and P30 =0 if not.

(2) Setting motor basic constants

To drive another manufacturer’s PMSM, set the motor parameters shown in Table 4.8 11 and execute offline tuning.
Check the motor parameters on the motor rating nameplate or consult with the motor manufacturer before setting

them.

Note Depending on the order, there may be cases where motor constants for PMSMs are set individually when
the product is shipped. Please note that by initializing data using with H03, motor constant data will be

lost. Record the motor constants prior to initialization.

Set motor constants after selecting sensorless vector control with F42 = 15.

Set the motor constants shown in the following table. The setting values are determined by the values on the motor
nameplate and machine specifications. Check the nameplate values and machine specifications beforehand.

Table 4.8-11

Function
code

Name

Function code data

Factory default

coac

L0

Motor sound (carrier
frequency)

Check the motor specifications
and set.

2 kHz

Drive control selection 1

15: Sensorless vector control
(PMSMs)

0: V/f control without slip
compensation

\
[
u

Motor 1 selection

20: Other motors
(PMSMs)

If 15 is not set for F42, 20 cannot
be set for P99.

=
T3
=

Base frequency 1

d
[
(M)

Rated voltage at base
frequency 1

Motor 1 (No. of poles)

Motor 1 (Rated capacity)

Motor 1 (Rated current)

Motor ratings (printed on the
nameplate of the motor)

If the motor synchronous speed is
known, calculate and set F04 by
the following formula.

Synchronous speed
120

xNo. of poles

Please refer to Table Initial
value for each destination

4 (poles)

Standard applicable motor
capacity

Please refer to Table Initial
value for each destination

[ -]
IL

PMSM 1 (magnetic pole
position detection method)

Motor type and starting method

If 0: Rotor structure (magnet
layout) is unknown:

1: IPM

2: SPM

3: IPM (current draw method)

4: High-frequency superimposing
method

1: IPM
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4.8 Configuring Function Codes for Drive Controls

Function
code

Name

Function code data

Factory default

o
g

PMSM 1 (induced voltage)

Value described in motor test
report

If the value is unknown, execute
tuning with the motor running.

Fuji standard PMSM (GNB2
series) constant

=
|

PMSM 1 (iron loss factor)

Set the iron loss described in
motor test report divided by Motor
rated capacity: p 02.

Set 0% if the iron loss is
unknown.

Fuji standard PMSM (GNB2
series) constant

\
[
C

PMSM 1 (overcurrent
protection level)

Set the demagnetization limit
current. Set to prevent
demagnetizing the motor. If it is
unknown, set approx. 200% of
motor rated current.

Fuji standard PMSM (GNB2
series) constant

Maximum frequency 1

-
[

Frequency limiter (upper
limit)

Acceleration time 1 (Note)

Deceleration time 1 (Note)

Machine design values

(Note) For the test run of the motor,
increase values so that they
are longer than your machine
design values.

If the specified time is short,
the inverter may not run the
motor properly.

Please refer to Table 4.4-1
Initial value for each destination

70.0 (Hz)

6.00 (s)

(3) Performing tuning (PMSMs)

Perform tuning in accordance with the "[ 3 ] PMSM tuning method.”

Note If a filter other than the Fuji optional output filter (OFL-C1O-CJA) is connected to the inverter's output
(secondary) circuit, the tuning result cannot be assured.

Vibration that may occur when the motor's coupling is elastic can be regarded as normal vibration due to
the output voltage pattern applied in tuning. The tuning does not always result in an error; however, run
the motor and check its running state.
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[2] If driving the motor under vector control with sensor (PMSMs)

Configuring the function codes concerning a PG (pulse generator)

If using “Vector control with sensor (F42 = 16)”, it is necessary to set the following function codes in order to receive
receipt speed feedback value from the encoder.

LI For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

Setting: {F _ through /+ _*”
Table 4.8-12
Function Name Function code data Factory default
code
2: A, B phase 90° phase difference (B
414 PG option Ch2 *2 phase lead) + Z-phase 2: A, B phase
) Pulse input format 3: A, B phase 90° phase difference (A phase (B phase lead)

lead) + Z-phase

PG option Ch2 *2 Pulse count of the control target motor 0400
encoder

Pulse count 0400 (HEX) / 1024 PIR (HEX)

,‘
-
s

*2 If performing PMSM control, the motor runs based on encoder input at the speed feedback side.

@ If the rotation direction/speed detection signal from the encoder does not match with the motor rotation
direction, excessive current is applied. In the case of the vector control with sensor, the motor does not
reach the set frequency but rotates slowly at very low speed. In this case, check that the phase order of
motor wires is correct, and that the encoder wires are correctly connected and are not broken.

Tip In 4_17 to 4_18 of 1/0 check, the number of feedback pulses per second of AB phase and Z phase can
be checked. In 3_29 of the drive monitor, the frequency [Hz] calculated from the speed detection signal
from the encoder can be checked. These are displayed regardless of the control method if the PG option
card is mounted and the encoder is wired.

Fuji regards counter-clockwise (CCW) as the forward rotation direction viewed from the motor output shaft as shown
in Figure 4.8-3. During rotation in the forward direction, the encoder pulse forms a forward rotation signal (B phase
leads by 90 degrees) as shown in Figure 4.8-3, and during rotation in the reverse direction, a reverse rotation signal
(A phase leads by 90 degrees).

— Forward ___ . Reverse
rotation rotation

A phase input

BphaseinputJ ‘ ‘ | | | ‘ S

. _|—|4/ 1 pulse output per rotatio
Z-phase input

Figure 4.8-3

@ In the case of using motors which comply with IEC standard, their rotation directions are opposite to that
in Figure 4.8-3.
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4.8 Configuring Function Codes for Drive Controls

Basic Settings
If using “Vector control with sensor (F42 = 16)”, it is necessary to set the basic function codes below.

Configure the function codes listed below according to the motor ratings and design values of the machine. For the
motor ratings, check the ratings printed on the motor’s nameplate. For design values of the machine, ask system
integrators or machine manufacturers about them.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

o »

Setting: /.F _ _ through [/

Fuji non-standard motors, motors of other companies

(1) Selection of motor type and pole position detection method
PMSMs are categorized into the following types based on the structure of the rotor.

a) SPM (Surface Permanent Magnet)
b) IPM (Interior permanent magnet)

The starting magnetic pole position detection method depends on the motor type. In most cases, the IPMs are
generally used, but the SPMs are sometimes used. Check the specifications with the motor manufacturer before
using PMSMs.

Set the Initial magnetic position detection mode to the function code P30. For details, refer to Chapter 5 “5.3.4 P
codes (Motor 1 parameters)”.

If the motor type is unknown, set P30 = 1 if performing tuning, and P30 = 0 if not.
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(2) Setting motor basic constants

To drive another manufacturer’s PMSM, set the motor parameters shown in Table 4.8-13 and execute offline tuning.
Check the motor parameters on the motor rating nameplate or consult with the motor manufacturer before setting
them.

Depending on the order, there may be cases where motor constants for PMSMs are set individually when
the product is shipped. Please note that by initializing data using with HO3, motor constant data will be

Note

lost. Record the motor constants prior to initialization.

Set motor constants after selecting vector control with sensor F42 = 16.

Set the motor constants shown in the following table. The setting values are determined by the values on the motor

nameplate and machine specifications. Check the nameplate values and machine specifications beforehand.
Table 4.8-13
Function Name Function code data Factory default
code

-

Motor sound (carrier
frequency)

Check the motor specifications
and set.

2 kHz

<!
-

Drive control selection 1

16: Vector control with sensor
(PMSMs)

0: V/f control with slip
compensation inactive

(]
o
3

Motor 1 selection

20: Other motors
(PMSMs)

If 16 is not set for F42, 20 cannot
be set for P99.

Base frequency 1

Rated voltage at base
frequency 1

Motor 1 (No. of poles)

Motor 1 (Rated capacity)

Motor 1 (Rated current)

Motor ratings (printed on the
nameplate of the motor)

If the motor synchronous speed is
known, calculate FO5 by the
following formula and set it.

Synchronous speed
120

xNo. of poles

Please refer to Table 4.4-1
Initial value for each destination

4 (poles)

Standard applicable motor
capacity

Please refer to Table 4.4-1
Initial value for each destination

o oan
JL

PMSM 1 (magnetic pole
position detection method)

Motor type and magnetic pole
position detection method

0: Current draw method (if motor
type is unknown)

1: IPM

2: SPM

3: IPM (current draw method)

4: High-frequency superimposing
method

1: IPM

-
o
iy

PMSM 1
(Induced voltage)

Value described in motor test
report

If the value is unknown, execute
tuning with the motor running.

Fuji standard PMSM (GNB2
series) constant

]
o
=

PMSM 1 (iron loss factor)

Set the iron loss described in
motor test report divided by Motor
rated capacity: P02.

Set 0%, if the iron loss is
unknown.

Fuji standard PMSM (GNB2
series) constant

PMSM 1
(Overcurrent protection
level)

Set the demagnetization limit
current. Set to prevent
demagnetizing the motor. If it is
unknown, set approx. 200% of
motor rated current.

Fuji standard PMSM (GNB2
series) constant
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4.8 Configuring Function Codes for Drive Controls

Table 4.8-13 cont.

Function Name Function code data Factory default
code
Characteristics of the speed 0.200 (s) *1
controller

*1: The values to the right are set
automatically when 15, 16 are set
for the function code F42.
However, since it is possible to
increase the sensitivity with vector
control with sensor, set the initial
values to the following values
before starting.

7 1 =0.020(s)

Speed control 1

=
-
3

(Speed command filter)

g ic (Speed detection filter) | o /7 =0.005(s) 0.025(s) *1

d U3 P (Gain) | d {7 =10.0 (times) 2.0 (times) *1

d 04 | (Integral time) | o 4 =0.100(s) 0.600 (s) *1

£ 03 | Maximum frequency 1 Machine design values Please refer to Table 4.4-1

(Note) For the test run of the motor Initial value for each destination

- Frequency limiter (upper increase values so that they are | 70.0 (Hz)
limit) longer than your machine

design values.

If the specified time is short, the
inverter may not run the motor
properly.

F {11 | Acceleration time 1 (Note) 6.00 (s)

F {Jf | Deceleration time 1 (Note)

(3) Performing tuning (PMSMs)

Perform tuning in accordance with the "[ 3 ] PMSM tuning method.”
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[3] PMSM tuning method

If performing tuning, do so using the following procedure after specifying settings based on the control method
indicated previously (4.8.1 [1] to [2]).

HSelection of the tuning type

Check the mechanical state and then choose between tuning with the motor running (P04=2) and tuning with the
motor stopped (P04=1).

To adjust only the magnetic pole position offset, choose PMSM magnetic pole position offset tuning (P04=4).

For the latter tuning, adjust the acceleration and deceleration times (FO7 and F08) and specify the rotation direction
that matches the actual rotation direction of the machine.

L

- o

Note Tuning with the motor stopped P04=1 cannot be performed with P30=0, 3. If it is executed, the £r "] alarm 8
(subcode 21) will occur. w

Since the motor rotates in both the forward and reverse directions during magnetic pole position offset 8
tuning, set the rotational direction limitation function (HO8) to 1 (reverse rotation inhibited) if you do not %

want to make it rotate in the reverse direction due to mechanical limitations. =

Since the motor rotates in both the forward and reverse directions during magnetic pole position offset E
tuning, set the rotational direction limitation function (HO8) to 1 (reverse rotation inhibited) if you do not '(7)

want to make it rotate in the reverse direction due to mechanical limitations. L||_J

Table 4.8-14 <
P04 data Tuned data Tuning Notes cc%
O

Tuning with the
motor stopped

Magnetic pole position
detection method (P30)*
Armature resistance (P60)
d-axis inductance (P61)
g-axis inductance (P62)

For adjustment by
manufacturer (P84, P88)

Tune while the motor is
stopped.

Cannot rotate the motor. For
example, when the load cannot
be removed.

P30=1 or 2 (refer to the note
above)

Tune while the
motor is rotating

Magnetic pole position
detection method (P30)*
Armature resistance (P60)
d-axis inductance (P61)
g-axis inductance (P62)
Induced voltage (P63)

For adjustment by
manufacturer (P84, P88)

Perform tuning of the armature
resistance, d-axis inductance,
g-axis inductance, and data for
adjustment by the
manufacturer with the motor
stopped.

Then, rotate at 50% of the
rated frequency to tune the
induced voltage.

When the motor can be rotated
safely.

PMSM magnetic
4 | pole position offset
tuning

Magnetic pole position
offset (P95)

The magnetic pole position
offset is tuned while the motor
is rotating (speed based on
dso0).

Execute this to tune only the
magnetic pole position.
Select vector control with
sensor (PMSM) (F42 = 16).

*Available only when tuning is executed with P30=1.

The tuning results are written automatically to the corresponding function code.
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B Preparation of machine

To prepare for the tuning with the motor running, remove the mechanical couplings and disable the safety devices.

B Tuning procedure

Note The following procedure is for types other than the Ethernet built-in type (E3N).
Perform tuning via FRENIC-Loader or Ethernet communication if using an E3N inverter.

1) Set function code P04 to “1”, “2” or “4” and press the key.
(The blinking pace of “ /7, “c'”, or “4 ” slows down.) T

L

2) Enter a run command. F7ERENN
(The factory default is “ key on the keypad for forward rotation.”) Blinking will slow
To switch to reverse rotation or to select the terminal signal “FWD” or “REV” as a down.

run command, change the data of function code F02.

3) The moment a run command is entered, and tuning starts, and the progress is
shown as %.

4) Make the motor rotate at up to 50% of the base frequency with function code
P04=2 (tuning with the motor running) and at 1 Hz (default value) with function
code p04=4 (PMSM magnetic pole position offset tuning) to perform the tuning.
Upon completion of measurements, the motor decelerates to a stop.

[}
~bn
==
~d

(Lights up)

5) If the terminal signal “FWD” or “REV” is selected as a run command (F02 = 1),
“F rd” appears upon completion of measurement. Turning the run command OFF
completes the tuning. If the run command has been given through the keypad or
the communications link, it automatically turns OFF upon completion of the

measurements, which completes the tuning.

D
-
.
[y
LU
~'_

6) Upon completion of the tuning, the subsequent function code appears on the
keypad. " ,.,)-}

I L.

/4

”

ALY

(The subsequent function
code appears.)

Note The initial setting for the speed regulator (ASR) is rather low to prevent hunting. However, hunting may
occur during tuning due to mechanical conditions. If so, a tuning error (£ /) or speed mismatch (£r £ )
may occur. When £r '] occurs, lower the speed control gain, and when £r F occurs, cancel the speed
mismatch detection (d23 = 0), and then perform tuning again.
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W Tuning errors (PMSMs)

Since inappropriate tuning may cause failure of hunting or other operations and decrease the operation accuracy,
the error £ '] occurs in the inverter and the tuning values are erased when there is an error in the tuning results.
Check the following if the tuning error (£ ‘1) occurs.

- Is the inverter output wiring open?
- Is the machine brake operating?
- Is the coast to stop command BX on?
- Is the function code setting correct?
The causes of tuning error occurrences are shown below.

Table 4.8-15

Possible tuning
error causes

Er
Error sub
code

Details and measures

Sequence error

Before completion of tuning, a run command has been turned OFF. Or during
tuning, terminal command “STOP” (Force to stop) or “BX” (Coast to a stop) has
been entered.

=> Do not stop the inverter running until completion of tuning.

During tuning, an excessively large current has flown.
= Check the state of the machine brake. Check also that the motor can rotate

Overcurrent 0 hanicall
error i mechanically.

=>»Check whether the acceleration time setting is short and the current limiter is

operating.
,, If DC intermediate voltage is low and tuning is performed.

Undervoltage I . L

= Check whether the main power is input normally.
Tuning The maximum frequency or the frequency limiter (high) has limited the output
frequency error 13 frequency.
(only when - =>Increase the FO3 and F15 settings to values greater than 50% of the base
P04=2) frequency 1 (F04).
Acceleration The output frequency has not reached 50% of the base frequency within the
time over 5 specified acceleration time “F07x300%”.
(only when - .
P04=2) =>Increase the FO7 setting.

Drive control
error

It is necessary to rotate the motor to perform magnetic pole position tuning
when P30=0 or 3 but P0O4=1: tuning with the motor stopped has been
performed with this setting.

P04=5: tuning with the motor stopped has been performed with F42=15.
=>Configure matching settings.

Parameter
setting error

\
——
o
-

[l

|

The rated impedance or rated inductance is outside the valid range.
= Check the F04, F05, and P03 settings.

Magnetic pole

When P30=1 or 3: The salient pole ratio of the motor inductance is small.
When P30=2: The motor has no magnetic saturation characteristic.

position_ cong = When P30=1, decrease the P87 value. However, tuning may not be possible

calculation not o on motors with which magnetic saturation is difficult.

possible = When P30=2 or 3, set P30=0 and adjust until rotation tuning succeeds while
increasing gradually F24 from 0.5 t0 5.0 s.

. The motor magnetic saturation characteristic is small and the magnetic pole

Imn:\uﬁlgtliint crer position cannot be determined.

satgration I => Increase gradually P87 with 120% as the limit. If you cannot see the results,
set P30=0 or 3 and F24 to between 0.5 t0 5.0 s.

Excessive The motor magnetic saturation characteristic is high and a large current is

magnetic 50549 flowing when the magnetic pole position is determined, which poses a risk.

saturation 2 Set P87 to a smaller value.

Error in tuning
results

An interphase voltage unbalance or phase loss has been detected, or tuning

has resulted in an abnormally high or low value due to the output circuit being

open or a short-circuit.

=>» Check that there is no problem with the wiring between the inverter and the
motor.

=> If a magnetic contactor (MC) is installed between the inverter and the motor,
check that it is not open.
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4.8 Configuring Function Codes for Drive Controls

For the method of checking the error subcodes with the keypad, refer to Chapter 3 “3.4.6 Reading alarm
information: “Alarm Information: {5 1 *.”

You can check the error subcode by reading the function code X03.
[1] If an error other than £ 1 /] occurs, refer to Chapter 6 “TROUBLESHOOTING” and remove the cause.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric

representative.

4-34



4.8 Configuring Function Codes for Drive Controls

4.8.3 Motor temperature protection settings

[1] Electronic thermal overload protection for motor 1

To protect the motor from overheating caused by motor overload, the output current is monitored inside the inverter
and the device features an electronic thermal overload protection function that performs a protective operation
(/L 1) when the current exceeds the set value for a long time.

Set the function according to the characteristics of the motor used.

Function code F10*: Characteristic selection (1: Self-cooling fan (factory default value), 2: Separately powered
cooling fan (inverter motor, etc.))
F11*: Operation level (motor rated current x 1.0 to 1.1 range;

the factory setting value is the Fuji standard motor rated current)
F12*: Thermal time constant (operation time at 150% of the operation level)

L) For details refer to Chapter 5 “5.3.1 F codes (Fundamental functions)”. Set the settings for motor 2 with the
function code A.

Note If multiple motors are connected to a single inverter, install separate thermal relays for protection since the
motors cannot be protected individually.

[2] Motor protection using a thermistor

When the motor is equipped with a PTC-type thermistor for temperature detection, you may input the signal to the
control terminals [C1] and [11] to directly detect the motor temperature and provide temperature protection.

Connection method

<Control circuit block>
— Ver=10. 5V]

resistor

. (Operation level)
Aig
ey

PTC

Comparator

External

PTC alarm

thermistor

ov

Figure 4.8-4

@ When using the terminal [C1] for PTC thermistor input, it is necessary to change with switches
(SW3, SW4) on the control PCB.

Function code H26*: Motor 1 (thermistor operation selection)
0: Disable
1: PTC thermistor (protection stop with {j74)
2: PTC thermistor (warning output)

H27*: Motor 1 (thermistor detection level)

Set the operation voltage V¢4 obtained with the following formula to H27*.

Rp

= 100045 <Ry x10.5(V) Vc1: Operation voltage, Rp: Thermistor operation resistance

Ver

[ For details refer to Chapter 5 “5.3.5 H codes (High-performance Functions).”
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4.9 Function code settings when replacing previous models

4.9 Function code settings when replacing previous models

Configure the function codes with the procedure below if you replace a Fuji general-purpose inverter (FRENIC-
Multi(E1), FRENIC-Ace(E2)) with the FRENIC-Ace(E3).

491 Replacing the FRENIC-Multi(E1) or FRENIC-Ace(E2)

With the FRENIC-Ace(E3), you can read the function codes of the previous model FRENIC-Multi(E1) or FRENIC-
Ace(E2) and copy them to the FRENIC-Ace(E3) using the copying function of the optional keypad (TP-E2) to set
the settings easily.

When copying the codes using the keypad, the function codes that have some different specifications are
automatically replaced and copied.

[1] Function code copying procedure using the keypad
(1) Advance preparation of the copy destination (Ace(E3))
+ The Ace(E3) function codes that do not exist in the previous models are not replaced. If the setting content of

the copy destination (Ace(E3)) is unknown, initialize the setting to the factory default in advance.

+ Some function codes cannot be copied when the [FWD] and [REV] terminals are ON. Turn OFF the [FWD] and
[REV] terminals of the copy destination (Ace(E3)).

» Set the Ace(E3) function code y96 (communication compatibility mode) to 6 (E1) or 7 (E2) in advance. With
this setting, communication compatibility function is also enabled when operating the function codes using RS-
485 or bus communication, in addition to the copying function with the keypad.

@ It is necessary to prepare the optional keypad (TP-E2) and relay adapter (CBAD-CP) to copy the function
codes using the keypad copying function.

(2) Read the settings data of the existing Multi(E1) or Ace(E2) to the TP-E2 keypad (optional).

Press the key. —
l

Press (») and "1.{ P4 is displayed.

Press the key and r £ 4 is displayed.
l

Press the key to start the reading process. The process is

complete when £ 77 is displayed.

Ace(E2)

(3) Connect the TP-E2 keypad to the new FRENIC-Ace(E3) and write the data.

Press the key.

l
Press () and 7.{ #4 is displayed.
l
Press the key and { oY is displayed. Ace(E3)
l *After installing the optional CBAD-CP

Press the key to start the copy process. The process is (keypad relay adapter).

complete when £ 17 is displayed.
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Note The CBAD-CP optional keypad relay adapter must be attached to the inverter to connect the TP-E2 to
the FRENIC-Ace(E3).

L] For details on operation, refer to Chapter 3 “3.4.7 Copying data: “Data Copying: ']

@ - When using the verify function of the keypad to compare the function codes, verify errors occur in
relation to the function codes added with the Ace(E3) that do not exist in the previous models.

+ You may press the key during the verify process to forcibly end the process.

[2] Procedure to enter the function codes directly from the keypad

The FRENIC-Ace(E3) function codes are basically compatible with the function codes of the FRENIC-Multi(E1) and
FRENIC-Ace(E2) and can be used by setting the setting values from the previous models to the same function
codes on the Ace(E3). It is not necessary to change the settings of the added function codes since their initial values
are compatible with Ace(E3).

L] Some function codes are not compatible. To use them, it is necessary to change their settings.

[3] Procedure to enter the function codes directly from the PC Loader

Inverters of the Ace(E3) series are equipped with a USB port for easy connection to a PC. Therefore, you may
read and copy the data using the PC Loader software.

The PC Loader can be downloaded for free from the Fuiji Electric website. Refer to the Loader software
Instruction Manual for directions on how to use the software.
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4.10 Operation check

410 Operation check

AWARNING

Set the function codes after sufficiently understanding the content of this User's Manual. If operation is
performed after recklessly changing function code data, the motor may rotate at a torque and speed at which
the machine is unable to tolerate.

Failure to observe this could result in an accident or injury.

ACAUTION

If a problem appears with the inverter or the motor, immediately stop using the product and refer to Chapter 6
“TROUBLESHOOTING” to identify and solve the problem.

Perform the operation check following the procedure below after carrying out the required items in each procedure.

@ « For the Ethernet built-in type (E3N), factory defaults are set for performing operation via Ethernet
communication. When performing a test run of the E3N, perform via either FRENIC-Loader or
Ethernet communication. For details, refer to Chapter 9 “9.3 Ethernet Communication Overview.”

* When performing frequency setting or operation from the terminal block, set function codes y98 and
y99 to “0.”

4.10.1 Test run procedure

With the settings set in “4.9 Function code settings when replacing previous models,” the operation may start with
the prescribed high frequency just after the power is turned on. Therefore, it is recommended to first perform a test
run with a low frequency.

The following describes the method to perform a test run with the frequency setting and the run commands set by
default from the keypad.

(1) Turn the power on and check that the reference frequency value displayed on the LED monitor is “{J.(j{}

and is blinking.

(2) Using the @/@ keys, set the reference frequency to a value as low as 5 Hz.
(Check that the reference frequency is blinking on the LED monitor.)

(3) Pressthe to start the operation in the forward direction.
(Check that the reference frequency is lit on the LED monitor.)

(4) Pressthe key to stop the operation.

4.10.2 Check items during a test run
(1) s the rotation in the forward direction?
(2) s the rotation smooth? (no motor noise, abnormal vibrations, etc.)

(3) Are the acceleration and deceleration smooth?

If no abnormality is found, press the key again and increase the reference frequency with the @/@ keys.
Then, verify the check items above during the test run.

Ti The speed may increase unexpectedly depending on the function code settings. The probability is
particularly high with sensorless vector control and vector control with sensor. There is a speed limit
function that prevents dangerous speeds even when the function codes are not set properly.

If you do not fully understand the function codes, for example when you start the product for the first time,
it is recommended to use the frequency limiter (upper limit) (F15) and torque control (speed limit)
(d32/d33). Safe operation can be ensured when starting the product by gradually increasing the setting
value of the speed limit function and starting the product while checking the operation.

The speed limit function works as a speed limiter at overspeed level or during torque control.

[LLFor details on the speed limit function, refer to Chapter 5 “FUNCTION CODES.”

Tip When P30 is set to a value other than “0” with sensorless vector control (PMSM), the motor may emit
some noise during start-up. This is not a malfunction.
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4.10.3 Adjusting the function codes for motor control

Problems such as insufficient torque and overcurrent can be solved by adjusting the function codes.
The main function codes are described below.

L] For details, refer to Chapter 5 “FUNCTION CODES” or Chapter 6 “TROUBLESHOOTING.”

Table 4.10-1
. Inverter drive control
Function Name How to adjust Inducti
Code ] nduction PMSM
motor
Increase the acceleration time in situations %
e P o
£ oo Acceleration time 1 such as when the accglgratlgn time is VIt Vector 2
short and the current limiter is operating Vector T
because the current is high. 8
Increase the deceleration time in situations E
c oMo L such as when the deceleration time is VIf =
roud Deceleration time 1 short and the overvoltage protection has Vector Vector a
tripped. —
Increase the torque boost when the torque ﬂ
oo+ is insufficient during start-up, and =
oyl Torque boost 1 decrease the torque boost when there is Vit o
over-excitation at no load. :_
Increase the detection level when the stall 8
couu Current limiter (operation prevention function operates due to the (@)
97 . e . \ii —
level) current reaching the limit during
acceleration or deceleration.
Increase the value when the starting
o torque is insufficient with auto torque boost V/f
A 07" | Motor 1 (%R1) or torque vector control, and decrease the Vect —
value in case of over-excitation (current is ector
increasing).
Decrease the gain when there is
Motor 1 : . . .
7 59 | (Slip compensation gain excessive slip compensation during
oyl L driving, and increase the gain when there VIt
(for driving)) o - .
is insufficient compensation. (Sensorless)
Decrease the gain when there is Vector
Motor 1 : . . .
a0 . . . excessive slip compensation during (Sensorless)
o (Slip compensation gain : - .
. braking, and increase the gain when there
(for braking)) o ' -
is insufficient compensation.
Enable curve acceleration/deceleration if
o onn Curve . . V/f
o . . there is a risk of overshoot when the Vector
acceleration/deceleration . Vector
speed is reached.
Enable the anti-regenerative function
TR x] . . . V/f
nooj Anti-regenerative when the overvoltage alarm occurs without Vector
) . Vector
a braking resistor.
Output current fluctuation . .
T . : Increase the damping gain when current
ooy damping gain for motor 1 . . V/f —
fluctuation occurs in the motor.
(For motor 1)

If the operation does not improve after adjusting the function codes above with V/f control with sensor, vector control
with sensor, sensorless vector control, PMSM vector control with sensor, and PMSM sensorless vector control,
adjust also the following function codes. With these control methods, since speed control is performed with Pl
control, speed control will not operate correctly if the Pl constant does not match the load inertia.
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Table 4.10-2
Function Name How to adjust
Code )
L h o Speed control 1 Increase the filter constant if exces'swe overshoot/undershoot
g . occurs when the speed command is changed, and decrease the
(Speed command filter) filter constant if the response to speed command changes is poor.
Cma Speed control 1 Ingrease the filter gonstant if you cgnnot incr.ease the speed coptrol
o uc* . gain because the ripples are superimposed in the speed detection
(Speed detection filter) si
gnal.
Decrease the gain when hunting occurs and you think that the
4 rnax | Speed control 1 (P cause lies in the speed control, and increase the gain if the speed
by (Gain)) inconsistency or speed deviation alarm (£ £) occurs because the
motor response is late.
Decrease the integral time if speed inconsistency or excessive
o rnux | Speed control 1 (I . c h s |
o oL (Integral time)) speed deviation (i~ ) occurs because the motor response is late,
and increase the integral time if the load inertia is high.
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411 Frequency command selection

Factory defaults are usually set so that frequency commands are input via keypad operation (or, in the case of E3N,
via Ethernet communication), but you can change the settings to allow you to select input via external potentiometer,
etc. The following describes examples of selectable input formats and their input methods.

4.11.1 Setting the frequency from the keypad
Follow the procedure below.

(1) Function code setting

Table 4.11-1
Function Name Setting Factory default
code
0 (E3S/E3E
FO1 Frequency setting 1 0: Keypad display (@/@ keys) 1 EE3N) )

@ When the keypad is set to Programming or Alarm mode, the @/@ keys are disabled to modify the
reference frequency. You need to switch to Running mode to enable frequency setting with the @/@
keys.

If any of higher priority frequency command sources (multistep frequency commands and frequency
commands via communications link) is specified, the inverter may run at an unexpected frequency.

(2) When @/@ keys are pressed, reference frequency is displayed and the lowest digit of the reference
frequency flashes.

(3) To change the reference frequency, press the @/@ key again.

When frequency setting is performed with @/@ keys, the lowest digit displayed flashes and the data to be
changed moves along from the lowest digit to the highest digit.

Tip  To set the reference frequency, first press the @/@ key once so that the lowest digit blinks. After that,
each time the @ key is pressed, the cursor moves to the next higher digit where data can be changed.
This cursor movement allows you to easily move the cursor to the desired digit and change the data in
higher digits.

(4) The new setting can be saved into the inverter’s internal memory by pressing key.

L] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

1o

Setting: /F __ through [/

4.11.2 Setting the frequency from an external potentiometer

Follow the procedure below. Make the same settings when inputting an analog voltage from an external device.
(1) Function code setting

Table 4.11-2
Function Name Setting Factory default
code
0 (E3S/E3E
FO1 Frequency setting 1 1: Analog 12 input (0 to £10 V) 1 EESN) )

Note This function code cannot be changed while the inverter is running. To change the setting for this function
code, first stop the inverter.
(2) Connect the external potentiometer between terminals [13], [12], and [11].
To input an analog voltage, input DC voltage (0 to 10 V) to the terminals [12] and [11].

(3) Rotate the external potentiometer to deliver the voltage to the terminal [12] and input the frequency
command.
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4.11 Frequency command selection

L[] For precautions related to wiring, refer to Chapter 2 “INSTALLATION AND WIRING.”

LI For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

o »

Setting: /.F _ _ through [/

4.11.3 Setting the frequency via multistep frequency selection (speed 1, speed 2, etc.)

Follow the procedure below.
(1) Function code setting

Table 4.11-3
Function code Name Setting Factory default
Terminals [X1] to [X5] 0,1, 2, 3: Select multistep frequency (0 0, 1 and 2 are assigned to
EO110 EOS | kinction to 15 steps) EO1 to EO3
[0:SS1, 1:5S2, 2:554, 3:5S8] '
CostoClg | /MSIeR Freauency g g9 1o 599.00 Hz 0.00

You may switch to frequencies set in advance in the function codes C05 to C19 “multistep frequency” by switching
digital input signals from an external device. The selected frequency is determined by setting the data items 0 to 3
to the digital input terminals that have been assigned and using a combination of these input signals.

Table 4.11-4

Combination of input signals of set data

Selected frequency

CO05 Multistep frequency 1

C06 Multistep frequency 2

C07 Multistep frequency 3

CO08 Multistep frequency 4

C09 Multistep frequency 5

C10 Multistep frequency 6 Related function code
C11 Multistep frequency 7 CO05 to C19

C12 Multistep frequency 8

- Permissible setting
C13 Multistep frequency 9 range

C14 Multistep frequency 10 0.00 to 599.00
C15 Multistep frequency 11

C16 Multistep frequency 12

C17 Multistep frequency 13

C18 Multistep frequency 14

C19 Multistep frequency 15

(2) Connect the multistep frequency setting switches between the terminals [X] and [CM].

(3) The multistep frequency is selected using combinations of multistep frequency setting switches set to on
(shorted).

L] For precautions related to wiring, refer to Chapter 2 “INSTALLATION AND WIRING.”

[LI] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

Setting: /F _ _ through [F

Note With the multistep frequency setting switches set to ON (shorted) (between terminal [X] and [CM]), the
frequency setting set with FO1: Frequency setting 1 is disabled when the multistep frequency setting is
enabled.
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412 Run command selection

Factory defaults are set so that run commands are input via keypad ( key, key) operation (or, in the case of
E3N, via Ethernet communication), but you can change the settings to allow you to select input via external signal.
The following describes examples of each selectable input format and their input methods.

4.12.1 Setting the run commands from the keypad

Follow the procedure below.
(1) Function code setting

Table 4.12-1

Function code Name Setting Factory default

0: Keypad operation

(Rotation direction input: Terminal
F02 Operation method block) 2 (E3S/E3E)
2: Keypad operation (forward rotation)

3: Keypad operation (reverse rotation)

(2) FO02=0: Press the key to run the product. Press the key to stop.

The rotation direction is specified with the terminals [FWD] and [REV]. Connect the switch for the run
command in the forward direction between the terminals [FW] and [CM], and the switch for the run command
in the reverse direction between the terminals [REV] and [CM].

(3) FO02=2: Press the key of the keypad to run the product in the forward direction. Press the key to
stop.

(4) FO02=3: Press the key of the keypad to run the product in the reverse direction. Press the key to
stop.

[LI] For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

1o

Setting: /F __ through [/

4.12.2 Setting the run commands with an external signal (terminals [FW] and [REV])

Follow the procedure below.
(1) Function code setting

Table 4.12-2
Function code Name Setting Factory default
F02 Operation method 1: External signal (digital input) 2 (E3S/E3E)

@ F02 setting cannot be changed when the terminals [FWD] and [REV] are ON (shorted). Set the terminals
[FWD] and [REV] to OFF before changing the settings.

(2) Connect the switch for the run command in the forward direction between the terminals [FW] and [CM], and
the switch for the run command in the reverse direction between the terminals [REV] and [CM].

(8) The product starts to run when the switch for the run command is ON (shorted).

B

For precautions related to wiring, refer to Chapter 2 “INSTALLATION AND WIRING.”

B

For details on how to modify the function code data, refer to Chapter 3 “3.4.1 Setting function codes: “Data

o »n

Setting: /£ __ through [/
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_____________________________________________________________________| Chapter 5

FUNCTION CODES

This chapter explains the table of function codes and the detail of each function code.
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5.1 Function Codes Overview

5.1 Function Codes Overview

Function codes are used for selecting various functions of FRENIC-Ace.
Function codes comprise 3 digits or 4 digits of alphanumeric characters.

The first digit categorizes the function code group alphabetically and the subsequent 2 or 3 digits identify each code
within the group by number.

Function codes are comprised of 14 groups:
Basic Functions (F codes),

Terminal Functions (E codes),

Control Functions (C codes),

Motor 1 Parameters (P codes),

High-performance Functions (H codes) (H1 codes),

Motor 2 Parameters (A codes),

Speed Control 3 Parameters (b codes),

Speed Control 4 Parameters (r codes),

Application Functions (J codes), (J1 codes)
Application Functions 2 (d codes), (d1 codes), (d2 codes),
Customizable Logic Functions (U codes), (U1 codes),

Link Functions (y codes),

Option Functions (o codes), (01 codes), (02 codes), and

Keypad Functions (K codes)

The function of each function code is determined according to the data to be set. The following is a
supplementary explanation of the function code tables. For details of the Option Functions (o code, 01 code and 02
code), refer to the instruction manual of each option.

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

5.2 Function Code Tables

5.2.1 How to read the function code tables

B Differences by type

The availability, selection range, etc., of certain function codes on the FRENIC-Ace Ethernet built-in type (E3N)
differ from other types (E3S/E3E).

Check the symbols in the “Type” column (“Y”: settable function code / “N”: not settable (not displayed)) of each table
for the availability of a given function code for each inverter type. In addition, differences in data selection ranges
between the [E3S/E3E] types and the [E3N] type are listed in the “Control method and Data setting range” column.

“Type” column

Type

Function

code Name Control method and Data setting range

E3S/E3E
E3N

<
z

FO0 | Data protection

0: No data protection, no digital setting protection

1:  With data protection, no digital setting protection
2: No data protection, with digital setting protection
3:  With data protection, with digital setting protection

FO1 |Frequency setting 1 Y|Y

E3S/E3E] l

:  Keypad operation @/@ keys)

Analog voltage input (Terminal [12]) (from 0 to £10 VDC)

Analog currentinput (Terminal [C1] C1 function)(4(0)to 20 mA DC)
Analog voltage input (Terminal [12]) + analog current input
(Terminal [C1])

Analog voltage input (Terminal [12]) + analog current input
(Terminal [C1])

Headings for
distinguishing the
UP/DOWN control

different selection Keypad operation @/@ keys) (with balanceless/bumpless|

ranges between function)

: 10: Pattern operation

11: Frequency setting with digital input interface card OPC-DIO
(option)

12: Pulse string input

N a9 wh2o

E3N

1: Analog voltage input (Terminal [12]) (from O to £10 VDC)
2:  Analog currentinput (Terminal [C1] C1 function) (4(0) to 20 mA
DC)

@ For the Ethernet built-in type (E3N), use FRENIC-Loader4 to display function codes and change
function code data. (Function codes cannot be displayed or changed directly from the inverter main
body. In addition, this inverter type cannot be connected to the remote operation keypad TP-E2 or
the multi-function keypad TP-A2SW.)

B Differences in initial setting values by destination

@ For inverter type FRN****E3[J-2G/4G/7G (FRENIC-Ace Global Model), the destination (the region in
which the inverter will be used) must be set the first time the power is turned on. Function codes
cannot be changed unless the destination has been set. For details on how to set the destination,
refer to Chapter 4 “4.4 Destination setting”.

By setting the destination, basic function codes such as rated voltage, rated frequency, etc. are initialized to the
general values for that region.

The initial values for each region are displayed in the “Factory default” column of the corresponding function code
using the following symbols:
“A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)”.

. “Factory default”
Display example:
. column
For Maximum output frequency 1 (FO3) and Base frequency 1 (F04): I
FO3 |Maximum outputfrequency 1 Y|Y| N |Y] 200Vclass
C,E:50.0
5.0 to 599.0 Hz AU K
60.0
400V class
A, C, E:50.0
U, K, J:60.0
FO4 |Base frequency 1 Y|y| N |v| 200vclass
C,E, J:50.0
5.0 to 599.0 Hz AUK 800
400V class
A,C, E,J:
50.0
U, K: 60.0
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H Change, apply, and save function code data during operation

Function codes are categorized into those for which data change is enabled during operation of the inverter and
those for which such change is disabled. The meaning of the symbols in the “Change during operation” columns of
the function code tables is described in the following table.

Change during

Symbol operation

Application and saving of data

When data is changed by the @/@ keys, the changed data is immediately applied
to the operation of the inverter. However, at this stage, the changed value is not saved
Y* Allowed to the inverter. In order to save it to the inverter, press the key. If you exit the
changed state with the key without saving with the key, the data before the
change is applied to the operation of the inverter.

Even if data is changed by the @/@ keys, the changed data will not be applied to
Y Allowed the operation of the inverter as is; by pressing the key, the changed value is
applied to the operation of the inverter and is also saved to the inverter.

N Not allowed -

Note The E3N type cannot be connected to the remote operation keypad TP-E2 or the multi-function
keypad TP-A2SW.
Use FRENIC-Loader4 to copy data.

H Copying data

Function code data can be copied all at once (Programming mode menu number 7: “Data Copying”) with the
optional remote keypad (TP-E2) or optional multi-function keypad (TP-A2SW). By using this function, it is possible
to read out all function code data and write the same data to a different inverter.

However, if the specifications of the copy source and copy destination inverters are not identical, some function
codes may not be copied due to security reasons. Configure the settings individually as necessary for the function
codes that are not copied. The behavior of the function codes regarding data copying is indicated in the “Data
copying” column in the function code tables on the following pages.

Y: Data is copied.

Y1:  When inverter capacity is different, copying will not be performed.
Y2:  When voltage series is different, copying will not be performed.

N : Data is not copied.

Note The E3N type cannot be connected to the remote operation keypad TP-E2 or the multi-function
keypad TP-A2SW.
Use FRENIC-Loader4 to copy data.

Bl Negative logic setting of data

Digital input terminals and transistor/contact output terminals can become signals for which negative logic is
specified by function code data setting. Negative logic is a function to reverse the ON and OFF states of input or
output, and switch Active ON (function enabled with ON: positive logic) and Active OFF (function enabled with OFF:
negative logic). However, negative logic may not be enabled depending on the function of the signal.

Negative logic signals can be switched by setting the data with 1000 added to the function code data of the function

to be set. For example, the following example shows when coast-to-a-stop command “BX” is selected by function
code EO1.

Function code data Tuning
7 “BX” is ON and coast-to-a-stop (Active ON)
1007 “BX” is OFF and coast-to-a-stop (Active OFF)

5-3
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H Control methods

The FRENIC-Ace runs under any of the following control methods. Some function codes apply exclusively to the
specific control method.

The enable or disable status is indicated with an icon for each control method within the Data setting range field in
the function code list tables.

lcon example: Under V/f control: Enable Disable

Function code
table Data setting Control target (H18) Control method (F42)
range field

V/f control (F42 = 0)
Dynamic torque vector control (F42 = 1)

V/f control with slip compensation (F42 = 2)

V/f control with sensor (F42 = 3)

PGV/f Dynamic torque vector control with sensor (F42 = 4)

,_
<

Speed (H18 = 0) Sensorless vector control (F42 = 5)

Vector control with sensor (F42 = 6)

PMSLV Sensorless vector control (PMSM) (F42 = 15)

Vector control with sensor (PMSM) (F42 = 16)

o
= v %] <

Torque (H18 = 2, 3) Vector control (F42 = 5, 6, 16)

For details on control methods, refer to “Function code F42.”

Note The FRENIC-Ace is a general-purpose inverter whose operation is customized by frequency-based function
codes, like conventional inverters. Under the speed control method, however, the control target is motor
speed, not frequency, so convert the frequency to the motor speed according to the following expression.

Conversion

formula Motor speed (r/min) = 120 x frequency (Hz)/number of poles

Tip Control method icon group display
The function code list tables contain locations where control method icons are displayed in groups as
shown below.
Display example: Electronic thermal overload relay (F10 to F12) control icon display

F10 |Electronic thermal 1 (Cvze ] (eavyf) (sLv ) (PGv] (Pmsiy) (Pmpav) (TRQJ Y
(Motor protection) . "
(Select motor characteristics) 1:  Enable (fora general-purpose motor with self-cooling fan)

2: Enable (for an inverter-driven motor with separately powered cooling

fan)
F11 (Operation level) | g op A (disable), current value of 1 to 135% of inverter rated current set | Y
with A unit
F12 (Thermal time constant) | 5 to 75.0 min Y

In this example, F11 and F12 indicate that the same control
methods as F10 are valid.
Function code group: Excluding certain exceptions, all control methods (&0 Gevid GLv) (kev)

(ra)) for U codes, U1 code, y codes, o codes, o1 codes, 02 codes, and K codes are valid, and therefore
the control icons have been omitted from the table.
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5.2.2 Function code tables

The tables of function codes to be used in FRENIC-Ace are shown below.

[1] F codes: Basic Functions
Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Type
s ) (]
% =) ; §
Function| ) w £ g
code Name Control method and Data setting range Sz 8 € | 8 |Default value| G
S|®| S5 | ® ©
Dl lw| @= |« S
i 5 |8 @
FOO |Data protection YN[ Y |Y 0 5-63
0: No data protection, no digital setting protection
1:  With data protection, no digital setting protection
2: No data protection, with digital setting protection
3:  With data protection, with digital setting protection
FO1 |Frequency setting 1 Y|Y| N |Y | E3SE:0 5-64 w
[E3S/E3E] L
0:  Keypad operation (/) keys) 8
1:  Analog voltage input (Terminal [12]) (from O to +10 VDC)
2:  Analog current input (Terminal [C1] C1 function) (4(0) to 20 mA DC) )
3:  Analog voltage input (Terminal [12]) + analog current input Z
(Terminal [C1]) (@)
5:  Analog voltage input (Terminal [12]) + analog current input =
(Terminal [C1]) O
7:  UP/DOWN control zZ
8: Keypad operation (\)/(*) keys) (with balanceless/bumpless )
function) L
10: Pattern operation
11: Frequency setting with digital input interface card OPC-DIO 0
(option)
12: Pulse string input Q
E3N: 1 8
[E3N] S)
1:  Analog voltage input (Terminal [12]) (from 0 to +10 VDC)
2:  Analog current input (Terminal [C1] C1 function) (4(0) to 20 mA
DC)
3:  Analog voltage input (Terminal [12]) + analog current input
(Terminal [C1])
5. Analog voltage input (Terminal [12]) + analog current input
(Terminal [C1])
7:  UP/DOWN control
10: Pattern operation
F02 |Operation method Y|N| N |Y 2 5-77
[E3S/E3E]
0: Keypad operation (Rotation direction input: terminal block)
1:  External signal (digital input)
2: Keypad operation (forward rotation)
3: Keypad operation (reverse rotation)
[E3N]
Based on function code y98
FO3 |Maximum output frequency 1 Y|Y| N [Y [200Vclass | 5-79
C, E: 50.0
5.0 to 599.0 Hz A UK. J:
60.0
400V class
A, C,E:50.0
U, K, J: 60.0
F04 |Base frequency 1 Y|Y| N |Y|200Vclass | 5-80
C, E, J:50.0
5.0 t0 599.0 Hz AU K 60.0
400V class
A CE J
50.0
U, K: 60.0
FO5 |Base frequency voltage 1 Y|[Y]| N |Y2]| 200V class
0: AVR disable (output voltage proportional to power C. K ;2(2)30\/
voltage) E, A 230V
80 to 240 V: AVR enable (200V series) v
160 to 500 V: AVR enable (400V series) 400V class
FO6 |Maximum output voltage 1 Y|Y| N [Y2 £ % :jsggov
80 to 240 V: AVR enable (200V series) "Al 415V
160 to 500 V: AVR enable (400V series) U: 460V
FO7 |Acceleration time 1 Y[Y] Y |Y J:6.00 5-82
FO8 |Deceleration time 1 0.00 to 6000 s Y[Y] Y |YIACEUK:
* 0.00 is for acceleration and deceleration time cancel (when .
performing soft-start and stop externally) FRgogéiE?:
FRNOO59E3
[J-4G or
more: 20.0




5.2 Function Code Tables

Type

Function

code Default value

Name Control method and Data setting range

E3S/E3E
E3N
Change when
running
Data copying
Related page

<
<
<

p
<

U: 0.00% 5-86
A C E K, J:
Refer to note
“*1” outside

the table.

F10 |Electronic thermal 1 Y|Y|] Y |Y 1
(Motor protection)
(Select motor characteristics)

FO9 |Torque boost 1
0.0 to 20.0% (% value against Base frequency voltage 1)

1:  Enable (for a general-purpose motor with self-cooling fan)
2: Enable (for an inverter-driven motor with separately powered
cooling fan)

F11 (Operation level) (0.00 A (disable), current value of 1 to 135% of inverter rated currentset | Y | Y| Y |Y1 2

with A unit Y2

F12 (Thermal time constant) | 5 to 75.0 min Y|Y|] Y |Y 5.0

F14 |Momentary power failure restart | (Cvzf) (pavr) (SLv) (PGV) (PMsy) (PMPGY) Y|Y|] Y |Y E,U: 0 5-90
J

U
(mode selection) A,CKJ:
Trip immediately

Trip after a recovery from power failure

Trip after momentary deceleration is stopped

Continue to run (for heavy inertia load or general load)
Restart from frequency at power failure (for general loads)
Restart from starting frequency

F15 |Frequency limiter ~ (Upper limit) m (ravzt) (sv) (PGV) (PMsy) (PMPGY) Y|Y| Y |Y 70.0 5-98
F16 (Lower limit) (0.0 to 599.0 Hz Y 0.0

F18 |Bias (Frequency setting 1) Y|Y|[ Y |Y 0.00 5-98
-100.00 to 100.00%
F20 |DC braking 1 YI{Y[] Y |Y 0.0 5-99
(Starting frequency) 0.0 0 60.0 Hz

F21 (Operation level) |HHD mode (F80 =0): 0 to 100% YIY] Y Y 0
HND mode (F80 = 1): 0 to 80%
HD mode (F80=3): 0to80 %

( )
)

ahwnN=2O

<

ND mode (F80=4): 0to60%
HND mode (F80 =4): 0to60%

F22 (Braking time) |0.00 (disable): 0.01 to 30.00 s YIY[ Y |Y 0.00

F23 |Starting frequency 1 Y|Y|] Y |Y 0.5 5-102
0.0 t0 60.0 Hz
F24 (Holding time) (0.00 to 10.00 s Y[Y] Y |Y 0.00

1.0 s is set automatically when the setting F42 # 15, 16 is changed to
F42= 15, 16.

0.5 s is set automatically when the setting F42 = 15, 16 is changed to

F42+ 15, 16.

F25 |Stop frequency vy v [y] o2
0.0 to 60.0 Hz

F26 |Motor sound (Carrier frequency) Y|Y| Y |Y 2 5-106

HHD Mode (F80 = 0)

0.75 to 16 kHz

HND Mode (F80 = 1)

0.75 to 16 kHz (FRN00O1 to 0010E3[0-2G, FRN0030 to 0088E3[1-2G)
(FRN0O002 to 0059E3[1-4G)

0.75 to 10 kHz (FRN0072E3[-4G)

HD Mode (F80 = 3)

0.75 to 16 kHz (FRN00O2 to 0059E3[1-4G)

0.75 to 10 kHz (FRN0072E3[-4G)

IND Mode (F80 = 4)

0.75 to 10 kHz (FRN0002 to 0059E3[-4G)
0.75t0 6 kHz (FRNO072E3[-4G)

HND mode (F80 = 4)

0.75 to 10 kHz (FRN0012, 0020, 0115E30-2G)
0.75 to 10 kHz (FRN0O001 to 0012E30-7G)

F27 (Tone) vyl v |y 0

0: Level O (disable)
1: Level 1
2: Level2
3: Level3

*1 Standard values depend on motor capacity. Refer to “Table 5.2-1 Factory default setting values by capacity.”
*2 The motor rated current is automatically set. Refer to “Table 5.2-2 Motor constant” (function code P03) .

*5 Terminal [FM] on the E3N type.
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Type
5 |2 g
) £2| 32 g
Function N Control method and D i u o | S [Default value| T
code ame ontrol method and Data setting range i (‘Zo SE 3 |Default value 3
g|il|ls=| ] 3
w @) [s] o
F29 |Terminal [FM1] *5 ) Y|Y| Y |Y 0 5-107
(Mode selection) |o. Voltage output (0 to +10 VDC)
1:  Current output (4 to 20 mA DC)
2: Current output (0 to 20 mA DC)
3:  Pulse output
F30 (Output gain) |0 to 300% Y|Y| Y |Y 100
F31 (Function selection) |[E3S/E3E] Y[Y|] Y |Y 0
0: Output frequency 1 (before slip compensation)
1:  Output frequency 2 (after slip compensation)
2: Output current
3:  Output voltage
4: Output torque
5: Load rate
6: Input power
7: PID feedback value
8: Actual speed/estimated speed %)
9: DC link bus voltage 1l
10: Universal AO =)
13: Motor output Ie)
14: Analog output test (+) O
15: PID command (SV)
16: PID output (MV) Z
17: Master-follower angle deviation Q
18: Inverter cooling fin temperature =
21: PG feedback value O
22: Torque current command Z
26: Reference frequency (before acceleration/deceleration calculation) D
111 to 124: Customizable logic output signal 1 to 14 L
[E3N] ITe)
0: Output frequency 1 (before slip compensation) a
1:  Output frequency 2 (after slip compensation) ©
2:  Output current c
3: Output voltage O
4: Output torque
5. Load rate
6:  Input power
7: PID feedback value
8: Actual speed/estimated speed
9: DC link bus voltage
10: Universal AO
13: Motor output
14: Analog output test (+)
15: PID command (SV)
16: PID output (MV)
18: Inverter cooling fin temperature
22: Torque current command
26: Reference frequency (before acceleration/deceleration calculation)
111 to 124: Customizable logic output signal 1 to 14
F32 |Terminal [FM2] (Mode selection) [0: Voltage output (0 to +10 VDC) Y|N|] Y |Y 0 5-107
1:  Current output (4 to 20 mA DC) 5-126
2:  Current output (0 to 20 mA DC)
F33 |Terminal [FM1]*5  (Pulse rate) Y|Y| Y |Y 1440 5-107
25 to 32000 p/s (pulse count at 100%)
F34 |Terminal [FM2] (Output gain) [0 to 300% Y|N| Y |Y 100
F35 (Function selection) |Same as F31 Y|N|] Y |Y 2
F37 |Load Selection/Auto Torque PGV Y|Y]| N Y 1 5-111
Boost/Auto Energy-Saving 0: Quadratic-torque load
Operation 1 1: Constant torque load
2:  Auto torque boost
3: Auto energy-saving operation (quadratic-torque load)
4:  Auto energy-saving operation (constant torque load)
5:  Auto energy-saving operation (auto torque boost)
F38 |Stop frequency ) Y|N| N |Y 0 5-113
(Detection method) | o, actyal speed/estimated speed
1:  Reference speed
F39 (Holding time) YIY] Y |Y 0.00
0.00to 10.00 s
F40 |Torque limiter 1-1 Y|{Y| Y |Y 999 5-114
F41 |Torque limiter 1-2 -300 to 0 to 300%; 999 (disable) Y |Y 999

*5 Terminal [FM] on the E3N type.
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Type

Function

code Default value

Name Control method and Data setting range

E3S/E3E
E3N
Change when
running
Data copying
Related page

=<
<
=z
<
o

F42 | Control method selection 1 5-120

[E3S/E3E]

1 VI/f control with slip compensation inactive
Dynamic torque vector control
V/f control with slip compensation active
V/f control with sensor
Dynamic torque vector control with sensor
Sensorless vector control
: Vector control with sensor
15: Sensorless vector control (PMSM)
16: Vector control with sensor (PMSM)

QahwN2O

[E3N]

0: VI/f control with slip compensation inactive
1:  Dynamic torque vector control

2:  VI/f control with slip compensation active
5:  Sensorless vector control

15: Sensorless vector control (PMSM)

F43 |Current limiter (Mode selection) Y|Y| Y |Y 2 5-124

0: Disable
1: Enable at constant speed (disable during ACC/DEC)
2: Enable during ACC/constant speed operation (disable during DEC)

F44 (Operation level) [20 to 200% (rated current of the inverter for 100%) Y|Y| Y |Y *3
(Inverter rated current is dependent on F80.)

F50 |Electronic thermal Y[Y] Y Y1 OFF 5-125
(Braking resistors protection) 1 to 9000 (kWs) Y2

(Discharging capacity) OFF (cancel)

F51 (Permissible average loss) |0.001 to 99.99 kW Y|Y|] Y V1 0.001
Y2

F52 (Braking resistance value) |0.00: Resistance value not required (FRENIC-Multi compatible Y|Y|] Y V1 0.00
operation) Y2
0.01t0 999 Q

F58 |Terminal [FM1] (Filter)
0.00t0 5.00 s

F59 (Bias) |-100.0 to 100.0%

F62 |Terminal [FMP] (Filter) [0.00 to 5.00 s

F63 (Bias) {-100.0 to 100.0% 0.0

<
<
<
<

0.00 5-107
5-126

Y* 0.0

0.00

vy

<|=<|=<|=<
<|z|z|=<
<|=<|=<|=<

F80 | Switching between ND, HD, J:0 5-127
HND and HHD drive modes - HHD mode A C,E U K:
HND mode (except model to apply “4 :HND mode” as below) E3E-7G: 0

HD mode .
ND mode E:?]E(‘);Zf'
HND mode
(Only FRNOO12, 0020E3[0-2G / FRNO001 to 0012E3[-7G) E3A-7G: 4

ND/HD mode is not supported for 200V class series. E3U-4G:4

hrhw=20

*5 Terminal [FM] on the E3N type.
*3 The initial values differ depending on the destination set the first time the power is turned on, as shown in the following chart.

Destination setting
J AC.E UK
FRN0OOT o 0069E3/\-2G
180% RN o ooaaEs 43 FRN00OT to 0011E3E-7G
FRN00O1 to 0011E3E-7G
FRN00 to 0115E3/-2G

0, —
160% FRNO0059 to 0072E301-4G
FRNO0001 to 0115E3A-2G

130% — FRNO0002 to 0072E3[1-4G
FRN0001 to 0012E3A-7G

[J: S (Basic type) or N (Ethernet built-in type) or E (EMC filter built-in type) ~ A: S (Basic type) or N (Ethernet built-in type)

F44 default value
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[2] E codes: Terminal Functions
Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Type
c o )

5 £o|% g
g 3 Name Control method and Data setting range @ o % g| Default 3
g3 Ing rang w zlog ° value L
& @] 52§ 3

w O [s] o
EO1 | Terminal [X1](Function selection)|Refer to EO1 to EQ9 in Table 5.2-3 Control input terminal setting list table. Y|Y| N |Y 0 5-129
E02 |Terminal [X2] Y|Y| N |Y 1
EO03 |Terminal [X3] Y|Y| N |Y 2
EO04 |Terminal [X4] Y|N| N |Y 7
EO05 |Terminal [X5] Y|{N| N |Y 8

Table 5.2-3 Control input terminal setting list table (Y indicates those selections that can be selected, and N indicates those
that cannot be selected.)

Function code and name Type %)
EO01 to E05 E70 E98,E99 |[0101to 0113 UDJ
w O
Tormi For remote ] Terminal [I1] Control method and Data setting range @ z (@]
erminal [X1] keypad TP-E2 Terminal to [113] @ | W =
X8 |"Mishittkey |IFWPL IREVIf¢or oPC-DIO) i @)
|_
O
Qv (avid) Y|y Z
0(1000):  Select multistep frequency (0 to 1 steps) “SS1” E
Y Y Y Y 1(1001):  Select multistep frequency (0 to 3 steps) “‘8S2"| Y | Y
2(1002): Select multistep frequency (0 to 7 steps) “Ss4”| Y |Y w
3(1003): Select multistep frequency (1 to 15 steps) “SS8"| Y | Y %
v v v v 4(1004): Select ACC/DEC time (2 steps) ‘RT1"| Y | Y 6
5(1005): Select ACC/DEC time (4 steps) ‘RT2"| Y | Y
v v v v Y|Y
6(1006): Select self-hold “HLD”
Y Y Y Y 7(1007): Coast-to-a-stop command BX|Y Y
Y N Y Y 8(1008): Alarm (error) reset ‘RST| Y | Y
v N 9(1009): External alarm _ "THR"| Y | Y
(9 = Active OFF/1009 = Active ON)
v v v v Y|y
10(1010): Jogging operation "JOG"
Y Y Y Y 11(1011): Frequency setting 2/Frequency setting 1 “Hz2/Hz1"| Y | Y
v v v v Y |Y
12(1012): Select motor 2 “m2”
Y|y
Y Y Y Y 13: DC braking command "DCBRK"
is valid only when P30 = 0
v v v v Y |Y
14(1014): Torque limiter level 2/1 “TL2/TL1”
YI|Y
Y N Y Y 15: Switch to commercial power (50 Hz) “SW50”
16: Switch to commercial power (60 Hz) “‘SW60"[ Y | Y
Y|y
Y N Y Y 17(1017): UP command “upP”
18(1018): DOWN command "DOWN"| Y
v v v v Y| N
19(1019): Allow function code editing “WE-KP”
v v v v Y|y
20(1020): Cancel PID control “Hz/PID”
Y Y Y Y 21(1021): Switch normal/inverse operation "WS'|Y |Y
v N v v Y |Y
22(1022): Interlock "Lt
Y Y v v v |y
23(1023): Cancel torque control “Hz/TRQ”
v v v v Y|y
24(1024): Select link operation (RS-485, BUS option) "LE"
Y N Y Y 25(1025): Universal DI ‘U-bDI"l Y | Y
v v v v Y|y
26(1026): Select auto search for idling motor speed at starting "STM"
Y|y
Y Y Y Y 30(1030): Forced stop "STOP"
(30 = Active OFF/1030 = Active ON)
Y Y Y Y Y|Y

5-9
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Function code and name Type
EO1 to EO5 E70 E98,E99 |0101too0113
w
Tormi For remote ) Terminal [I1] Control method and Data setting range @ z
erminal [X1] keypad TP-E2 Terminal to [113] @ | w
X5 [“\ishittkey |IFWP! [REV] o oPC-DIO) w
32(1032): Pre-excitation "EXITE"
Y |Y
Y Y Y Y 33(1033): Reset PID integral and differential terms “PID-RST”
34(1034): Hold PID integral term “PID-HLD"| Y
v Y Y v Y [N
35(1035): Local (keypad) command selection "LocC"
Y Y Y Y 38(1038): Run enable ‘RE"| Y |Y
v v v v Y|Y
39: Condensation prevention "DWP"
v N v v PMPGV Y | N
42(1042): Activate the limit switch at start point “LS”
v v v v PGV/f PGV Y| N
43 (1043): Start/Reset “SIR”
v v v v PG/ . PGV . PMPGV. . Y| N
44 (1044) Switch to the serial pulse receiving mode “SPRM”
PGV Y | N
Y v v v 45 (1045) Enter the return mode “RTN”
v Y v v pavsf) (SLV PMSLV Y |Y
46(1046): Enable overload stop "OoLs"
v v v v PGV PMPGV] Y| N
47(1047): Servo lock command "LOCK"
Y| N
Y N N N 48: Pulse string input "PIN"
* Terminal [X5] only (E05)
v N v v 429(1049): Pulse sltring sign terminal "SIGN"[ Y | N
*2 Other than terminal [X5] (EO1 to E04)
v v v v Y|Y
58(1058): UP/DOWN frequency clear "STZ"
v v v v Y|Y
59(1059): Battery/UPS operation selection “BATRY/UPS”
Y|y
v v v v 60(1060): Torque bias command “TB1”
61(1061): Torque bias command 2 “TB2"| Y | Y
62(1062): Hold torque bias ‘H-TB"| Y | Y
v N v v Y
65(1065): Check brake "BRKE"
Y [N
Y Y Y Y 70(1070): Cancel line speed control “Hz/LSC”
71(1071): Hold line speed control frequency in the memory “LSC-HLD"| Y | N
Y
Y N Y Y 72(1072): Count the run time of commercial power-driven (motor 1) “CRUN-M1"
73(1073): Count the run time of commercial power-driven (motor 2) “CRUN-M2"| Y | Y
v v v v Y
76(1076): Select droop control "DROOP"
Y|Y
Y Y Y Y 78(1078): Select speed control parameters 1 “MPRM1”
79(1079): Select speed control parameters 2 ‘MPRM2”| Y | Y
Y
Y Y Y Y 80(1080): Cancel customizable logic "CLC"
81(1081): Clear all customizable logic timers "CLTC"| Y | Y
v v v v Y|y
82(1082): Cancel anti-regenerative control “AR-CCL”
v v v v Y| N
83(1083): PG input switching "PG-SEL"
v v v v Y|y
84(1084): Acceleration/deceleration cancel (bypass) "BPS"
Y |Y
Y N Y Y 94: Forward JOG "FJOG”
95: Reverse JOG "RIOG™| Y | Y
v v v v Y |Y
97(1097): Rotation direction command "DIR"
Y |Y
N N Y N 98: Forward rotation/stop command "FWD”
99: Reverse rotation/stop command "REV'| Y | Y
Y Y Y Y vy |y

5-10
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Function code and name Type
EO01 to E05 E70 E98,E99 |[0101to 0113
- &
) For remote ) Terminal [I1] Control method and Data setting range wlz
Terminal [X1] Terminal A | w
to [X5] keypad TP-E2 [FWDY, [REV] to [113] 1]
M/Shift key ’ (for OPC-DIO) w
100: No assignment "NONE"
v v v v Y | N
119 (1119): Speed regulator P operation "P-SEL"
Y |Y
Y Y Y Y 121(1121) to 129(1129):
Customizable logic input 1 to 9 “CLI1” to “CLI9”
v v v v Y |Y
134:Forced operation command "FMS"
v v v v Y | N
135(1135): Displacement/absolute position switching “INC/ABS”
Y v v v PG/ : . PGV v I N
136(1136): Orientation command "ORT" [Vp)
142(1142): Position preset command “P-PRESET"| Y | N g
144(1144): Positioning data change command “POS-SET"| Y | N (@)
Y Y Y Y 145(1145): Positioning data selection 1 “POS-SEL1”| Y | N O
146(1146): Positioning data selection 2 “POS-SEL2"| Y | N %
147(1147): Positioning data selection 4 “POS-SEL4”| Y | N =
u) (SLv vy 9
Y Y Y Y 171(1171): PID control multistage command 1 “PID-SS1” )
172(1172): PID control multistage command 2 “PID-SS2"| Y | Y L
* Inside the () is the negative logic signal. (OFF at short-circuit) 0
Qo
®©
=
Type O
c o [0}
s £ o g %
Sg . wl | 2| 8| Default | =
§ 8 Name Control method and Data setting range i % E’§ 8 Value 3
& glulg=|g 3
w O o [v'4
E10 |Acceleration time 2 Y|Y|] Y |Y J:6.00 |5-149
E11 |Deceleration time 2 0.00 to 6000 s Y[Y] Y |YIACEUK:
E12 |Acceleration time 3 * 0.00 is for acceleration and deceleration time cancel (when vylivyl v |y '=RN%??5E3
erforming soft-start and stop externall
E13 [Deceleration time 3 P g P ex V) Y|Y| Y |Y -2G/
E14 |Acceleration time 4 Y|y | v [y [FRNOOS9E3
— O-4Gor
E15 |Deceleration time 4 Y|Y| Y |Y |more: 20.0
E16 |Torque limiter 2-1 Y|Y| Y |Y 999
E17 |Torque limiter 2-2 -300 to 0 to 300%; 999 (disable) Y|Y|] Y |Y 999
E20 |Terminal [Y1]  (Function selection) [Refer to E20 to E27 in Table 5.2-4 Control output terminal settinglist |[Y [Y| N |Y 0
E21 |Terminal [Y2] table. YIN| N Y 7
E27 |Terminals [30A/B/C] (Ry output) Y|Y| N |Y 99
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Table 5.2-4 Control output terminal setting list table (Y indicates those selections that can be selected, and N indicates
those that cannot be selected.)

Function code and name Type
E20LF2 | Em 00110003 |0121t0 0128
For remote E%%ral Terminal Control method and Data setting range umJ >
Terminal keypad to [01] ® | Q
[Y1]to [Y2], TP-E2 [YBA/C] to o
[30A/B/C] 'M-LED (for OPC-CP- [08]
indicator RY) (for OPC-DIO)

v v v v Y |Y
0(1000): Inverter running "RUN"

v v v v Y |Y
1(1001): Frequency (speed) arrival "FAR"

v v v v Y |Y
2(1002): Frequency (speed) detection "FDT"

Y Y Y Y 3(1003): Undervoltage detected (Inverter stopped) "WUlY |Y

Y Y Y Y 4(1004): Torque polarity detection ‘BD”| Y | Y

Y Y Y Y 5(1005): Inverter output limiting "oL"| Y | Y

Y Y Y Y 6(1006): Auto-restarting after momentary power failure "PF"| Y | Y

Y Y Y Y 7(1007):  Motor overload early warning "oL"| Y | Y

Y Y Y Y 8(1008): Keypad operation "KP"[ Y | N

Y Y Y Y 10(1010): Inverter ready to run "RDY"| Y | Y

v N Y v Y |Y
15(1015): AX terminal functions "AX"

Y|Y
16(1016): Pattern operation stage transition "TU"

v v v v 17(1017): Pattern operation cycle completed "TO"| Y | Y

18(1018): Pattern operation stage No. 1 “‘STG1"| Y | Y

19(1019): Pattern operation stage No. 2 “‘STG2"| Y | Y

20(1020): Pattern operation stage No. 4 “‘STG4”| Y | Y

v v v v Y|Y
21(1021): Frequency (speed) arrival 2 “FAR2”

v v v v Y|Y
22(1022): Inverter output limiting (with delay) “loL2”

Y Y Y v Y|Y
25(1025): Cooling fan ON-OFF control "FAN"

v v v v Y|Y
26(1026): Auto-resetting "TRY"

v N N N \ R
27(1027): Universal DO “U-DO”

v v v v Y|Y
28(1028): Cooling fin overheat early warning "OH"

Y Y Y Y Y [N
29(1029): Master-follower synchronization complete "SYy"

v v v v Y |Y
30(1030): Lifetime alarm "LIFE"

v v v v Y|Y
31(1031): Frequency (speed) detection 2 “FDT2”

v v v v Y |Y
33(1033): Reference loss detection “REF OFF”

v v v v Y|Y
35(1035): Inverter outputting “RUN2”

v v v v \ R
36(1036): Overload prevention controlling "OLP"

Y|Y
37(1037): Current detection "ID"

Y Y Y Y 38(1038): Current detection 2 “D2"| Y | Y

39(1039): Current detection 3 ‘D" Y | Y

41(1041): Low current detection "DL"| Y | Y

Y |Y
42(1042): PID alarm output “PID-ALM”

Y Y Y Y

43(1043): Under PID control ‘PID-CTL"| Y | Y

44(1044): Under PID low liquid level stop “PID-STP”| Y | Y

Y|Y
45(1045): Low torque detection “U-TL”

Y Y Y Y
46(1046): Torque detection 1 “TD1”"[{ Y | Y
47(1047): Torque detection 2 “TD2" | Y | Y
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5.2 Function Code Tables

Function code and name Type

E20 to E21,

E27 E71 001to 003 |[0121to 0128

Eg}j\i/’al Terminal Control method and Data setting range

to [O1]

For remote
Terminal keypad
Y1]to[Y2], | TP-E2 to

[30AB/C] | M-LED (fOPgF/,*(’f(]:P_ [08]
indicator RY) (for OPC-DIO)

E3S/E3E
E3N

Y Y Y Y 48(1048): Motor 1 selected “SWM1”
49(1049): Motor 2 selected “SWM2'| Y | Y

<
<

Y |Y
Y Y Y Y 52(1052): Performing forward rotation “FRUN”

53(1053): Performing reverse rotation ‘RRUN"|[ Y

Y |N
54(1054): In remote mode "RMT"

Y |Y
55(1055): Run command entered "AX2"

Y |Y
56(1056): Motor overheat detected by thermistor "THM"

Y|Y
57(1057): Machine brake signal control "BRKS"

Y|Y
58(1058): Frequency (speed) detection 3 “FDT3”

Y|y
Y Y Y Y 59(1059): Current input disconnection detection
(terminal [C1] and [C2]) “C1O0FF"

YI|Y
70(1070): Speed valid "DNZS"

Y|Y
71(1071): Speed agreement "DSAG"

Y |Y
72(1072): Frequency (speed) arrival 3 “FAR3”

(O (TRl FUNCTION CODES

Y|Y
76(1076): Speed agreement/PG error “PG-ERR”

YI|Y
77(1077): Low DC link bus voltage detection “U-EDC”

Y |Y
79(1079): During deceleration in momentary power failure “IPF2”

Y |N
80 (1080): Stop position override alarm “‘oT”

v N
81(1081): Positioning TO"

Y |N
82(1082): Positioning complete "PSET"

PGV/F PMPGV Y | N
83 (1083): Current position pulse overflow "POF"

Y |Y
84(1084): Maintenance timer "MNT"

Y|y
87(1087): Frequency arrival and frequency detection "FARFDT"

90(1090): Alarm content 1 “AL1”

Y N Y Y 91(1091): Alarm content 2 “AL2”
92(1092): Alarm content 4 “AL4”
93(1093): Alarm content 8 “AL8”

<
<

<i<i<ix
<i<i<i<

95(1095): Performing forced operation "FMRUN"

Y|y
Y Y Y Y 98(1098): Warning “L-ALM”

99(1099): Alarm output (for any alarm) "ALM"

Y|Y
100:No assignment "NONE"

Y |Y
Y Y Y Y 101(1101): EN terminal detection circuit error "DECF"

102(1102): EN terminal input OFF "ENOFF"| Y | Y

Y |Y
105(1105): Braking transistor error "DBAL"

Y|Y
Y Y Y Y 111(1111) to 124(1124):
Customizable logic output signal 1 to 14 “CLO1” to “CLO14”

Y |Y
125 (1125): Integral power pulse output “POUT”
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5.2 Function Code Tables

Function code and name Type
E20 to E21,
E27 E71 001to 003 |0121to 0128
- W
For remote ng;]_\'/’gl Terminal Control method and Data setting range Q| =
Terminal | keypad [YeAC] [01] 3|3
[Y1]to [Y2], TP-E2 [Y8AIC] to o
[30A/B/C] M-LED (for OPC-CP- [08]
indicator RY) (for OPC-DIO)
Y Y Y Y ) - " " Y
131(1131): Performing speed limiting S-LIM
v v v v Y |Y
132(1132): Torque limiting "T-LIM"
Y|y
Y Y Y Y ] “ »
133(1133): Low current detection IDL2
v v v v Y |N
251(1251): Shift key ON/OFF status "MTGL"
* Inside the () is the negative logic signal. (OFF at short-circuit)
Type
c o [0)
8 § o] §. g
53 Name Control method and Data setting range o gE|g| Defaul 3
53 Glz|2E(S| vauve | £
= Q2= |5 3
™
hf O [a)] [v'4
E29 |Frequency arrival delay (FAR2) Y|Y|] Y |Y 0.10 5-161
0.01t0 10.00 s
E30 |Frequency arrival detection Y|Y|] Y |Y 25
range (Detection range) 0.0 to 10.0 Hz
E31 |Frequency detection Y|Y| Y |Y|200Vclass |5-163
(Operation level) C.,E: 50.0
0.0 to 599.0 Hz A UK J:
60.0
400V class
A, C, E:50.0
U, K, J:60.0
E32 (Hysteresis range), Y[Y|] Y |Y 1.0
E34 |Overload early warning/Current Y|Y|[ Y [ *4
detecti Y2
election (Operation level)|0-00 A (disable), current value of 1 to 200% of inverter rated current set with
A units
E35 (Timer time)[0.01 to 600.00 s 10.00
E36 |Frequency detection 2 Y|Y| Y |Y]|200Vclass |5-164
(Operation level) C,E: 50.0
0.0 to 599.0 Hz AU K J:
60.0
400V class
A, C, E:50.0
U, K, J:60.0
E37 |Current detection 2/Low current |Same as F34 Y|Y|[ Y [ *4 5-165
detection Y2
(Operation level)
E38 (Timer time)| Same as F35 10.00
E39 |Constant feed time coefficient Y|Y|] Y |Y 1.000
1/Speed display auxiliary
coefficient 1 0.000 to 9999
E42 [LED display filter YN[ Y [Y] o5
00t0o5.0s

*4 The motor rated current is automatically set. Refer to “Table 5.2-2 Motor constant” (function code P03).
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5.2 Function Code Tables

*5 The motor rated current is automatically set. Refer to “Table 5.2-2 Motor constant” (function code P03).

5-15

Type
s o [0}
[}
5 So|% g
S 3 Name Control method and Data setting range o [l % g| Default B
8 Wl|z| 25| g| value £
s ol 82 |8 g
0 O [a 14
E43 |LED monitor (Item selection) Cvze) (rav) Csv) (Pav) (emsy) (Pmpav) (TRQ) Y|IN|[ Y |Y 0 5-166
0: Speed monitor (Selectable with E48)
3:  Output current
4:  Output voltage
8: Calculated torque
9:  Input power
10: PID command value
12: PID feedback value
13: Timer value
14: PID output
15: Load rate
16: Motor output
17: Analog input monitor
21: Current position
22: Positioning deviation
23: Torque current (%)
24: Magnetic flux command value (%)
25: Input watt-hour
28: Stop target position
29: PID deviation
30: Torque bias
32: Customizable logic output
E44 (Display when stopped)|0:  Specified value Y|N| Y |Y 0 5-168
1:  Output value
E48 |LED monitor details‘ ) Cvze) (ravif) Csov) (PGV) (PMswy) (pmpev) (TRQ) Y |N Y Y 0
(Speed monitor selection) 0: Output frequency 1 (before slip compensation)
1:  Output frequency 2 (after slip compensation)
2: Reference frequency
3:  Motor speed
4: Load shaft speed
5. Feed speed (line speed)
6: Constant feed time
7: Speed (%)
E49 | Torque command monitor vz (eevit) Csiv) (PGV) (pmsy) (Mpev) (TRQ) Y[Y|] Y |Y 1
(Polarity selection) 0: Torque polarity
1:  Plus for driving, Minus for braking
ES0 | Display coefficient for speed Y|Y|] Y |Y 30.00 5-169
monitor 0.01 to 600.00
E51 |Display coefficient for “Input Y|Y|] Y |Y 0.010 5-170
tt-hour” dat
watl-hour” data 0.000 (cancel/reset) 0.001 to 9999
E52 |Keypad menu selection Y|IN[ Y |Y 2
0: Function code data setting mode (Menu 0, Menu 1, and Menu 7)
1:  Function code data check mode (Menu 2 and Menu 7)
2:  Full-menu mode
E54 | Frequency detection 3 Y|Y| Y [Y|200Vclass
(Operation level) | 4 to 599 0 Hz C, E: 50.0
AU K J:
60.0
400V class
A, C, E: 50.0
U, K, J: 60.0
E55 |Current detection 3 Same as E34 Y|Y|] Y Y1 *5
(Operation level) Y2
E56 (Timer time)| Same as E35 Y[Y|] Y |Y 10.00
E57 |Integral power pulse output unit | (Cvze) (pevzt) (stv) (PGv) (msy) (Pmpav) (TRQ) Y|Y|] Y |Y 1 5-171
0: Pulse output every 0.1 kWh
1:  Pulse output every 1 kWh
2:  Pulse output every 10 kWh
3:  Pulse output every 100 kWh
4: Pulse output every 1000 kWh

(O =Tl FUNCTION CODES




5.2 Function Code Tables

Type
s o [0}
S £ o ; g
538 N Control method and Data setti wl |oE|§| pefaut | o
£8 ame ontrol method and Data setting range @z SE g Value 3
« 2|0 &7 |3 5
0 O [a 14
E61 | Terminal [12] vz (eavi) (s (Bev) (ewisy) (empey) (TRQJ YIY| N |Y 0 5-171
(Extension function selection) 0: None
E62 |Terminal [C1](C1 function) ~ |1: Auxiliary frequency setting 1 Y|Y]| N |Y 0
(Extension function selection)(2:  Auxiliary frequency setting 2
E63 |Terminal [C1] (V2 function) 3. PID command Y|Y[ N |Y 0
(Extension function selection)|5:  PID feedback value
6: Ratio setting
7:  Analog torque limiter A
8: Analog torque limiter B
9: Torque bias
10: Torque command
11: Torque current command
12: Acceleration/deceleration time ratio setting
13: Upper limit frequency
14: Lower limit frequency
15: Auxiliary frequency setting 3
16: Auxiliary frequency setting 4
17: Speed limit for forward (FWD) rotation
18: Speed limit for reverse (REV) rotation
20: Analog input monitor
E64 |Saving of digital reference Y|IN|[ Y |Y 0 5-173
frequency 0: Auto saving (main power is turned OFF)
1:  Save by turning & key ON
E65 |Reference loss detection Y|Y|] Y |Y 999 5-174
(Continued operation frequency) |o. stop, deceleration, 20 to 120%, 999: Cancel
E70 |Shift key (Function selection)|[Refer to E70 in Table 5.2-3 Control input terminal setting list table. Y |N N |Y 100 5-175
E71 [M-LED indicator Refer to E71 in Table 5.2-4 Control output terminal setting list table. Y[N| N |Y 100
(Function selection)
E76 (DC Iin!( bus low-voltage Y|Y| Y |Y2| 235/470
detection level 200 to 400 V (200V series)
400 to 800 V (400V series)
E78 |Torque detection 1 Y|Y|] Y |Y 100 5-176
(Operation level) 0 to 300%
E79 (Timer time)[0.01 to 600.00 s Y|Y|] Y |Y 10.00
E80 |Torque detection 2/low torque Same as E78 Y[Y|] Y |Y 20
detection
(Operation level)
E81 (Timer time)| Same as E79 Y[Y|] Y |Y 20.00
E98 |Terminal [FWD] Refer to E98 and E99 in Table 5.2-3 Control input terminal setting listtable. [Y [Y | N [Y 98
(Function selection),
E99 |Terminal [REV] Y|Y| N |Y 99
(Function selection),
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5.2 Function Code Tables

[3]

C codes: Control Functions

Type
c o [0)
o £ o
.§ ® u E 2lg Default &
S g Name Control method and Data setting range Dzl $E|8 value B
3 a|IR§2| s ©
w [
[3¢] ey @© [}
L &) (=) 14
CO01 [Jump frequency 1 Y|Y] Y |Y 0.0 5-177
C02 2 0.0 to 599.0 Hz Y|Y|] Y |Y 0.0
C03 3 Y|Y|] Y |Y 0.0
Co4 (Skip range) (0.0 to 30.0 Hz Y|Y|] Y |Y 3.0
CO05 |Multistep frequency 1 Y|Y] Y Y 0.00 5-178
C06 2 0.00 to 599.00 Hz Y|Y]|] Y |Y 0.00
co7 3 Y|Y]|] Y |Y 0.00
Cco8 4 Y|Y]|] Y |Y 0.00
Cc09 5 Y|Y]|] Y |Y 0.00
Cc10 6 Y|Y]|] Y Y 0.00
c11 7 Y|Y]|] Y Y 0.00
Cc12 8 Y|Y]|] Y |Y 0.00
C13 9 Y|Y]|] Y |Y 0.00
C14 10 Y|Y]|] Y |Y 0.00
C15 11 Y|Y]|] Y |Y 0.00
C16 12 Y|Y]|] Y |Y 0.00
c17 13 Y|Y]|] Y |Y 0.00
Cc18 14 Y|Y]|] Y Y 0.00
Cc19 15 Y|Y]|] Y Y 0.00
C20 |Jogging frequency Y|Y] Y |Y|] 000 [5-179
0.00 to 599.00 Hz
C21 |Pattern operation/Timed Y|Y|] N [Y 0 5-180
operation . [E3S/E3E]
(Mode selection) .4 cycie operation
1:  Repetition operation
2: Constant speed operation after 1 cycle operation
3: Timed operation
[E3N]
0: 1 cycle operation
1:  Repetition operation
2: Constant speed operation after 1 cycle operation
Cc22 (Stage 1) Y|{Y]| Y |Y [totime:0.00
c23 (Stage 2) Special setting. Press key three times. YyIivly |y g:‘:tt::;:r
C24 (Stage 3) | 1st: Set run time 0.0 to 6000 s and press key. YIY[ Y |Y
C25 Stage 4 Y|Y|] Y |Y
(Stage 4) 2nd: Set rotational direction F (forward) or r (reverse) and press key.
C26 (Stage 5) Y|Y|] Y |Y
c27 (Stage 6) 3rd: Set acceleration/deceleration time 1 to 4 and press key. Yyl v |y
C28 (Stage 7) Y[Y|] Y |Y
C30 |Frequency setting 2 Same as FO1 Y|[Y|] N |Y 2 5-183
C31 |Analog input adjustment Y|Y] Y Y 0.0
(Terminal [12]) (Offset)
-5.0t0 5.0%
C32 (Gain) |0.00 to 400.00% Y|Y]| Y |Y]| 100.00
C33 (Filter)|0.00 to 5.00 s Y|Y|] Y |Y 0.05
C34 (Gain base point) [0.00 to 100.00% Y|Y]| Y |Y]| 100.00
C35 (Polarity selection) [0:  Bipolar Y|[Y|] N |Y 1
1: Unipolar
C36 |Analog input adjustment Same as C31 Y[Y] Y |Y 0.0
(Terminal [C1])
(C1 function) (Offset)
C37 (Gain) |Same as C32 Y|Y]| Y*|Y]| 100.00
C38 (Filter) |Same as C33 Y[Y|] Y |Y 0.05
C39 (Gain base point) Same as C34 Y[Y]| Y Y | 100.00
C40 (Mode selection) |0: 4 to 20 mA Unipolar Y|[Y|] N |Y 0
1:  0to 20 mA Unipolar
10: 4 to 20 mA Bipolar
11: 0 to 20 mA Bipolar
C41 |Analog input adjustment Same as C31 Y[Y|] Y |Y 0.0
(Terminal [C1])
(V2 function) (Offset)
C42 (Gain) |Same as C32 Y|[Y] Y* |Y]| 100.00
C43 (Filter) | Same as C33 Y[Y|] Y |Y 0.05
C44 (Gain base point) |Same as C34 Y|[Y] Y |Y]| 100.00
C45 (Polarity selection) [Same as C35 Y|[Y|] N |Y 1
C50 |Bias (for frequency setting 1) Y|Y] Y Y 0.00 5-186
(Bias base point) |5 9 15 100.00%
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5.2 Function Code Tables

Type
S o [0}
[} c j=2)
2 £
S W 22|58 pefaut | &
Q '§ Name Control method and Data setting range @ z é’,g 8 value B
c o052 |8 s
Ll &) o o
C51 |Bias (PID command) Y|Y] Y Y 0.00 -
(Bias value) | 100 0 t5 0.00 to 100.00%
C52 (Bias base point) |0.00 to 100.00% Y|Y|] Y'Y 0.00 -
C53 |(Forward/reverse operation Y|Y|] Y |Y 0 5-186
selection) (Frequency setting 1) 0: Forward operation
C54 (Frequency setting 2) [1: Reverse operation Y|Y| Y |Y 0
C55 |Analog input adjustment ) Y|Y]|] Y Y 0.00 5-183
(Terminal [12]) (Bias) | 200.0 to 0.00 to 200.00%
C56 (Bias base point) [0.00 to 100.00% Y|Y]|] Y |Y 0.00
C58 (Display unit) | Same as J105 (0 cannot be set.) Y[Y|] Y |Y 2 5-186
C59 (Maximum scale) [-999.0 to 0.00 to 9990.0 Y|Y| N [Y]| 100.00 [5-187
C60 (Minimum scale) |-999.0 to 0.00 to 9990.0 Y|Y| N |Y 0.00
C61 |Analog input adjustment Y[{Y]| Y |Y 0.00 5-183
(Terminal [C1] (C1 function) _ 1.500.0 to 0.00 to 200.00%
(Bias)
C62 (Bias base point) [0.00 to 100.00% Y|Y]|] Y |Y 0.00
C64 (Display unit) | Same as J105 (0 cannot be set.) Y|[Y|] Y |Y 2 5-186
C65 (Maximum scale) |-999.0 to 0.00 to 9990.0 Y|Y| N |Y]| 100.00 |5-187
C66 (Minimum scale) |-999.0 to 0.00 to 9990.0 Y|Y| N |Y 0.00
ce7 ;—\nalog input a)djustment Y[{Y]| Y |Y 0.00 5-183
Terminal [C1] . o,
(V2 function) (Bias) 200.0 to 0.00 to 200.00%
C68 (Bias base point) [0.00 to 100.00% Y|Y]|] Y |Y 0.00
C70 (Display unit) |Same as J105 (0 cannot be set.) Y|Y| Y |Y 2 5-186
C71 (Maximum scale) [-999.0 to 0.00 to 9990.0 Y|Y| N [Y]| 100.00 [5-187
C72 (Minimum scale) |-999.0 to 0.00 to 9990.0 Y|Y|] N [Y 0.00
C89 |Frequency compensation 1 Y|Y] Y [Y 0001
through communication 32768 to 32767
(Numerator) ; . .
. (Keypad display is 8000 to 7FFF (Hexadecimal))
C90 |Frequency compensation 2 | das 1 when th ue i 0 Y[Y|] Y |Y 0001
through communication (Interpreted as 1 when the value is set to 0)
(Denominator)
C94 |Jump frequency 4 Y[Y|] Y |Y 0.0 5-177
95 5 0.0 0 599.0 Hz YIv[ v [Y] oo |5
C96 6 Y|Y|] Y |Y 0.0
C99 |Digital reference frequency Y|N| Y [Y 0.00 5-187
0.00 to Maximum output frequency (1 to 2)
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[4] P codes: Motor 1 Parameters

Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Type
c o [0}
s 2 o ; %
£ 3 ) w i £ & | Default | o
§ 8 Name Control method and Data setting range @ z 8’§ 8 Value 3
« 2|52 F 3
w (&) o 14
P01 |Motor 1 (Poles) Y|Y| N |Y1Y2 4 5-188
2 to 128 poles
P02 (Capacity)|0.01 to 1000 kW (except when P99 = 1) Y|Y| N [Y1Y2 *6
0.01 to 1000 HP (when P99 = 1)
P03 (Rated current)|0.00 to 2000 A Y|Y| N |Y1Y2 *6
P04 (Auto tuning) Y{Y| N N 0 5-189
0: Disable
1:  Tuning with the motor stopped
2:  Tuning with the motor running
4:  PMSM magnetic pole position offset tuning
5:  Tuning with the motor stopped (%R1, %X only) "
P05 (Online tuning) Y|Y|Y Y 0 5-190 T}
0: Disable, 1: Enable 8
P06 (No-load current) Y|Y| N [Y1Y2 *6 5-191 O
0.00 to 2000 A prd
P07 (%R1)]0.00 to 50.00% Y|Y| Y [Y1Y2 *6 Q
P08 (%X)|0.00 to 50.00% Y|Y| Y [Y1Y2 *6 6
P09 |(Slip compensation gain for driving) Y|Y]| Y Y 100.0 z
0.0 t0 200.0% o
P10 | (Slip compensation response time) Y|Y| Y |Y1Y2 0.50
0.01t0 10.00 s Yo
P11 | (Slip compensation gain for braking) Y|Y| Y Y 100.0 %
0.0 to 200.0% e
P12 (Rated slip frequency) Y|[Y]|] N |Y1Y2 *6 5-192 o
0.00 to 15.00 Hz
P13 (Iron loss coefficient 1) Y|Y v |y1yz "6
0.00 to 20.00%
P16 | (Magnetic saturation coefficient 1)|0.0 to 300.0% Y|Y| Y |Y1Y2 *6
P17 | (Magnetic saturation coefficient 2)|0.0 to 300.0% Y|Y| Y |Y1Y2 *6
P18 | (Magnetic saturation coefficient 3)|0.0 to 300.0% Y|Y| Y |Y1Y2 *6
P19 | (Magnetic saturation coefficient 4) (0.0 to 300.0% Y|Y| Y [Y1Y2 *6
P20 | (Magnetic saturation coefficient 5) (0.0 to 300.0% Y|Y| Y [Y1Y2 *6
P30 Y[Y| N |Y1Y2 1 5-193
(Synchronous motor magnetic 0: Current draw
pole position detection rlneihod 1: For IPMSM (Interior permanent magnet synchronous motor)
selection) |5 Eor SPMSM (Surface permanent magnet synchronous motor)
3:  Current draw method for IPMSM
4: High-frequency superimposing method for IPMSM
P40 (For adjustment by [0 to 100 Y|Y| N |Y1Y2 15 5-194
manufacturer) *7
P41 (For adjustment by [-50.0 to 50.0 Y|Y| Y |Y1Y2 1.0
manufacturer) *7
P53 (%X correction factor 1) Y|Y| Y [Y1Y2 100
0 to 300%
P55 (Torque current under vector Y|Y| N [Y1Y2 *6 5-195
control) |5 00 t0 2000 A
P56 (Induced voltage factor under (50 to 100% Y|Y| N |Y1Y2 *6
vector control)
P57 (For adjustment by [0.000 to 20.000 Y|Y| Y |Y1Y2 *6
manufacturer) *7
P60 | (For PMSM) ) Y|Y[ N [YiY2| *8
(Armature resistance) 0.000 to 50.000 Q (phase)
P61 (d-axis inductance) [0.00 to 500.00 mH (phase) Y|Y| N |Y1Y2 *8
P62 (g-axis inductance) [0.00 to 500.00 mH (phase) Y|Y| N |Y1Y2 *8
P63 (Induced voltage) [0 to 240 V (200 V class); 0 to 500 V (400V class) Y|[Y]|] N |Y1Y2 *8
P64 (Iron loss)|0.0 to 20.0% (Iron loss at rated capacity and base speed of the motor) Y|Y]|] Y |Y1Y2 *8
P65 (g-axis inductance magnetic|0.0 to 100.0% (100% = No magnetic saturation); 999 Y|Y| Y [Y1Y2 999
saturation correction)
P74 (Current command value on [10 to 200% (100% = motor rated current) Y|Y v* |y1y2 | so*s
startup)
P82 (For adjustment by [0 to 100 Y|Y
manufacturer) *7 N | Y1v2 100
P83 (For adjustment by (0.0 to 50.0; 999 Y|Y
manufacturer) *7 Yo Y1v2 993

*6 Motor constants are set by capacity.
*7 This is a function code for adjustment by the manufacturer. Do not access this function code.
*8 The factory default values are set to the constants of the Fuji standard PMSM GNB series.
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Type
c o [}
S £ o E. g
58 N Control method and Data seti wi (35| § |Defaut| o
€3 ame ontrol method and Data setting range Glz|&E 8 value 3
£ gli|s2| F 3
w &) o o
P84 (For adjustment by|0.0 to 100.0; 999 Y|Y 5-195
manufacturer) *7 Y1y2 999
P85 (Flux limitation value)|50.0 to 150.0; 999 Y|IY|] Y |Y1Y2 999
P86 (For adjustment by|0.0 to 100.0 Y|Y N N 0.0
manufacturer) *9 :
P87 (NS discrimination current|0 to 200% (100% = motor rated current) Y|Y
command value) N | Y1Y2 60
P88 (For adjustment by |0 to 100; 999 Y|Y
manufacturer) *9 N|Y1v2 999
P89 (Control switching level) Y|Y| N |Y1Y2 0 5-196
0; 1to 100%
P90 (Overcurrent protection level) Y|Y| N [Y1Y2 *10
0.00 (cancel); 0.01 to 4000 A
P95 (Magnetic pole position sensor Y|IN| Y Y 999
offset) 0.0 to 359.9 degree; 999 (offset not set)
P99 |Motor 1 selection YI{Y[] N |[YIY2| U1
A C, E,
The setting range is 0 to 5 when F42 = 0 to 6, and 20 to 23 when F42 = 15 K, J:5
or 16.
0:  Motor characteristics 0 (Fuji standard motors, 8-series)
1:  Motor characteristics 1 (Representative HP motor models)
3:  Motor characteristics 3 (Refer to the description of function code
P99 when using Fuji standard IM, 6-series)
4: Other
5. Motor characteristics 5 (Fuji premium efficiency motors)
20: Other (PMSM)
21: Motor characteristics (Fuji PMSM (GNB2 series))
23: Motor characteristics (Fuji PMSM (GNP1 series))

*9 This is a function code for adjustment by the manufacturer. Do not access this function code.
*10 The factory default values are set to the constants of the Fuji standard PMSM GNB series
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5.2 Function Code Tables

[5]

H codes: High-performance Functions

Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Function
code

Name

Control method and Data setting range

>
kel
[0}

E3S/E3E

E3N
Change when

running

Data copying

Default
value

Related page

HO2

HO3

Data initialization
(Initial value selection)

Fuji standard initial value
User-set initial value (setting value saved by using H193, H194)

<

=<

Data initialization

Manual setting value

Initialization (based on HO2 setting)

Motor 1 constant initialization

: Motor 2 constant initialization

11: Limited initialization (initialization excluding communication function codes)
12: Limited initialization (initialization of customizable logic U codes)

13: Limited initialization (clearing of favorites)

@wNh=2o 2o

5-198

HO4

HO5

Retry (Count),

0: Disable, 1 to 20: Number of retries

(Waiting time)

0.5t020.0s

5.0

5-201

HO6

Cooling fan ON-OFF control

0: Disable (Always Fan ON)
1: Enable (ON/OFF control active)

HO7

Curvilinear
acceleration/deceleration

0: Disable (Linear acceleration/deceleration)

1:  S-curve acceleration/deceleration (Weak)

2: S-curve acceleration/deceleration (Arbitrary: According to H57 to H60)
3:  Curvilinear acceleration/ deceleration

HO8

Rotational direction limitation

0: Disable
1: Enable (Reverse rotation inhibited)
2: Enable (Forward rotation inhibited)

5-202

HO9

Startup characteristics
(Auto search mode)

0: Disable
1: Enable (Only at momentary power failure restart)
2: Enable (At normal start and at momentary power failure restart)

5-203

H11

Deceleration mode

0: Normal deceleration 1: Coast-to-a-stop

H12

Instantaneous overcurrent
limit (Operation selection)

0: Disable, 1: Enable

5-204

H13

H14

H15

H16

Momentary power failure
restart (Waiting time)

0.1t020.0s

Y1
Y2

*11

(Frequency fall rate)

0.00: Selected deceleration time, 0.01 to 100.00Hz/s,
999 (According to current limiter)

999

(Continued operation level),

200 to 300 V (200V series)
400 to 600 V (400V series)

Y2

235
470

(Allowable momentary power|
failure time)

0.0 to 30.0s, 999 (Dependent on inverter automatic judgment)

999

H18

Torque control
(Operation selection)

0: Disable (Speed control)
2: Enable (Torque current command)
3: Enable (Torque command)

5-205

H26

H27

Motor 1, 2
(Thermistor operation selection)

0: Disable
1:  PTC: {j{ trip and stop the inverter
2: PTC: Output signal “THM” and continue to run

(Thermistor operation level)

0.00to 5.00 V

1.60

5-208

H28

Droop control

-60.0 t0 0.0 Hz

0.0

5-210

H30

H31

Link functions
(Operation selection)

(Actual terminal operation

Frequency setting/torque command Run command
: F01/C30 F02

: RS-485 communication (Port 1) F02

1 F01/C30 RS-485 communication (Port 1)
RS-485 communication (Port 1) RS-485 communication (Port 1)
RS-485 communication (Port 2) F02

RS-485 communication (Port 2) RS-485 communication (Port 1)
F01/C30 RS-485 communication (Port 2)
RS-485 communication (Port 1) RS-485 communication (Port 2)
RS-485 communication (Port 2) RS-485 communication (Port 2)

selection)

Disable
Enable

2NN 2O

5-211

*11 Standard values depend on motor capacity Refer to “Table 5.2-1 Factory default setting values by capacity.”
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5.2 Function Code Tables

Type
c o [}
@ £ o
S o w $2|%| pefaut | &
g § Name Control method and Data setting range @ z %E 8| value B
Lf AIB-Ra S
Ll &) (=) 14
H42 | Capacitance of DC link bus Y{Y| Y |N - 5-213
capacitor For adjustment when carrying out replacement, 0 to 65535
H43 |Cumulative run time of the Y|Y] Y [N 0
cooling fan For adjustment when carrying out replacement, 0 to 9999 (updated in 10-hour
units)
Displays the cumulative run time for the cooling fan
H44 |Startup count 1 Y|Y|] Y [N 0 5-217
For adjustment when carrying out replacement, 0 to 65535 times
H45 |Simulated failure Y|Y] Y [N 0
0: Disable
1:  Occurrence of simulated failure
H46 |Startup characteristics Y{Y|] Y [V *12
(Auto search time 2) 4 145200 s Y2
H47 | Initial capacitance of DC link Y|Y] Y [N -
bus capacitor For adjustment when carrying out replacement, 0 to 65535
H48 | Cumulative run time of Y|Y] Y [N 0 5-213
capacitors on PCBs For adjustment when carrying out replacement, 0 to 9999 (updated in 10-hour 5-217
units)
Change in cumulative motor run time (Reset is enabled)
H49 | Startup characteristics Y|Y] Y [Y 0.0 5-217
(Auto search time 1) 4 945 10.0 s
H50 |Non-linear V/f1 Y|Y|] N [Y 0.0 5-218
(Frequency) | o (Cancel), 0.1 to 599.0 Hz
H51 (Voltage)| 0 to 240 V:AVR operation (200V series) Y[Y|] N |Y2 0
0 to 500 V:AVR operation (400V series)
H52 Non-linear V/f2 Same as H50 Y|[Y|] N |Y 0.0
(Frequency)
H53 (Voltage)| Same as H51 Y|Y| N |Y2 0
H54 | Acceleration time Y|Y| Y [Y]| J6.00
(Jogging operation)
— 0.00 to 6000 s A CE U,
H55 | Deceleration time ~|*0.00 cancels acceleration and deceleration time (when performing soft- YIY|] Y |Y]| K6.00
(Jogging operation) start and stop externally) F:?SO;(?/E
H56 |Deceleration time for forced Y[Y|] Y |Y FRN(_)059E
stop 0.00 to 6000 s 300-4G or
more: 20.0
H57 | 1S-curve acceleration range Y|Y] Y [Y 10
(when starting) 0 to 100%
H58 [2S-curve acceleration range Y|Y|] Y |Y 10
(when finished)
H59 [1S-curve deceleration range Y|Y|] Y |Y 10
(when starting)
H60 |2S-curve deceleration range Y|Y|] Y |Y 10
(when finished)
H61 [UP/DOWN control initial value Y|Y| N |Y 1
selection 0: Initial value is 0.00 Hz (E2S compatible operation) .
1: Initial value is last UP/DOWN command value before releasing the run
command (E2S compatible operation) .
2: Initial value is 0.00 Hz.
3: Initial value is frequency set by previous UP/DOWN command.
H62 | UP/DOWN control (extension Y|Y|] N [Y 0
function selection) Same as E61 (However, 5 and 19 cannot be selected.)
H63 | Lower limit limiter ] Y|Y] Y |Y 0
(Operation selection) . | imit by F16 (Frequency limiter (Lower limit)) and continue to run
1:  If the output frequency is less than the one limited by F16 (Frequency
limiter (Lower limit)), decelerate to a stop.
H64 (Minimum frequency when Y|Y] Y |Y 1.6
performing limiting operation) 0.0: Depends on F16 (Frequency limiter (Lower limit))
0.1t0 599.0 Hz *13
H65 |Non-linear V/f3 Y[Y| N [Y] o0
(Frequency)|q o (Cancel), 0.1 to 599.0 Hz
H66 (Voltage)| 0 to 240 V:AVR operation (200V series) Y[Y|] N |Y2 0
0 to 500 V:AVR operation (400V series)
H67 |Auto energy-saving operation YIY] Y |Y 0
(Mode selection) 0: Enable only during constant speed
1:  Enable for all modes

*12 Motor constants are set by capacity.

*13 Under sensorless vector control for F42 = 15, 16 (PMSM), when set to less than 10% of F04 (base frequency), the internal operation of H64 is limited to the P89

setting (%) of FO4.
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Type
c o [0)
© £ o
S o w $2|%| pefaut | &
g 3 Name Control method and Data setting range Slz| $E|8| value 3
il a|B|52|8 T
s Qu| s = 3
Ll &) (=) 14
H68 |Slip compensation 1 Y|Y N |Y 0 5-218
(Operating condition selection) |g.  Enaple during acceleration/deceleration, enable at base frequency or
higher
1: Disable during acceleration/deceleration, enable at base frequency or
higher
2: Enable during acceleration/deceleration, disable at base frequency or
higher
3: Disable during acceleration/deceleration, disable at base frequency or
higher
H69 |Anti-regenerative control Y|Y|] Y |Y 0 5-219
(Operation selection) 0: Disable
2: Torque limit (Forced stop after three times the deceleration time has
passed)
3:  DC link bus constant control (Forced stop after three times the
deceleration time has passed)
4:  Torque limit without forced stop
5: DC link bus constant control without force-to-stop
H70 |Overload prevention control Y|Y] Y |Y 999 5-220
0.00: Follow the deceleration time selected
0.01 to 100.00 Hz/s, 999 (cancel)
H71 |Deceleration characteristics Y[Y|] Y |Y 0
0: Disable, 1: Enable  2: Enable (AVR cancel)
H72 | Main power supply cutoff Y|Y] Y [Y 1 5-221
detection  (Operation selection) 0: Disable, 1: Enable
H73 |Torque limiter ) YIY] N Y 0
(Operating condition selection) g, Enaple during acceleration/deceleration, enable during constant speed
1: Disable during acceleration/deceleration, enable during constant speed
2: Enable during acceleration/deceleration, disable during constant speed
H74 |Torque control  (Control target) Y|Y|] N [Y 1
0: Torque limiter
1:  Torque current limiter
2:  Power limiter
H75 (Target quadrant)|0:  Drive/braking Y|[Y|] N |Y 0
1: 4 quadrants identical
2:  Upper limit/ lower limit
3: 4 quadrants independent
H76 | Torque limiter (Braking) Y{Y| Y |Y 5.0
(Increasing frequency limiter), 0.0 to 599.0 Hz
H77 |Life of DC link bus cap.atl:itorl Y|Y|] Y [N 8760
(Remaining time) 4 4, 8760 (updated in units of ten hours)
H78 [Maintenance interval (M1) 0 (Disable): 1 to 9999 (updated in units of ten hours) Y|Y|] Y [N 8760
H79 |Preset startup count for 0000 (Disable): 0001 to FFFF times (in hexadecimal) Y[Y|] Y |N 0000 5-222
maintenance (M1)
H80 | Current fluctuation damping Y|Y] Y [Y 0.20 5-223
gain for motor 1 0.00 to 1.00
H81 [Warning selection 1 Y|Y| Y |Y 0000 5-224
H82 |Warning selection 2 0000 to FFFF (in hexadecimal) Y|Y| Y |Y 0000
H83 [Warning selection 3 Y|Y|] Y |Y 0000
H84 |Pre-excitation (Level) Y{Y|] Y |Y 100 5-227
100 to 400% (Motor rated magnetizing current for 100% equivalent to P06)
H85 (Time)[0.00: Disable Y|Y|] Y [|Y 0.00
0.01 t0 30.00 s
H86 |(For adjustment by Oto2 Y[Y|] Y |Y 0 5-228
manufacturer) *14
H89 |[Electronic thermal 1 to 4 (Motor |0: The integrated value for electronic thermal overload relays 1to4iscleared [Y |Y | Y |Y 1
protection) when the power is turned OFF and ON again.
1: Retains the integrated value for electronic thermal overload relays 1 to 4
(Data retention)| even when the power is OFF.
H90 |(For adjustment by 0,1 Y|Y| Y |Y 0
manufacturer) *14
H91 | Current input wire break Y|Y| Y |Y 0.0
detection 0.0 (Alarm disable): 0.1 t0 60.0 s
H92 | Continued operation (P), Y|Y|] Y Y1 999
0.000 to 10.000 times Y2
999: Standard value
H93 (1){0.010 to 10.000 s Y|Y|] Y Y1 999
999: Standard value Y2
H94 | Cumulative motor run time 1 Y|Y|] N [N - 5-221
0 to 9999 (updated in units of ten hours) 5-228
Change in cumulative motor run time (Reset is enabled)

*14 This is a function code for adjustment by the manufacturer. Do not access this function code.
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5.2 Function Code Tables

Type
c o [0)
[} c o
S o w $2|%| pefaut | &
g § Name Control method and Data setting range i z $E| 8| value B
E 2|l 52§ 3
Ll &) (=) 14
H95 |DC braking Y{y| vy [y 1 5-99
(Select motor characteristics) 0: Slow response 5-228
1:  Quick response
H96 [STOP key priority/Start check Y|Y| Y |Y]|AC,E, |5229
function K, J: 0
[E3S/E3E] U: E3S/E: 3
0: STOP key priority disable/ Start check function disable -ESN' 2‘
1:  STOP key priority enable/ Start check function disable .
2: STOP key priority disable/ Start check function enable
3: STOP key priority enable/ Start check function enable
[E3N]
0: STOP key priority disable/ Start check function disable
2: STOP key priority disable/ Start check function enable
H97 |Clear alarm data Y|Y] Y [N 0 5-230
0: Disable
1:  Clear alarm data
(Automatically returns to 0 after clearing data.)
H98 | Protection/maintenance Y|Y] Y [|Y 83
functions ) ~ loto 255
(Operation selection) pat4 s displayed in decimal notation; meaning of bits 0: disable, 1: enable)
Bit0:  Lower the carrier frequency automatically ~ (0: Disable; 1: Enable)
*15
Bit 1:  Input phase loss protection (0: Disable; 1: Enable)
Bit2:  Output phase loss protection (0: Disable; 1: Enable)
Bit3:  DC link bus capacitor life judgment selection
(0: Factory default referenced; 1: User measurement value referenced)
Bit4:  DC link bus capacitor life judgment (0: Disable; 1: Enable)
Bit5:  Charging resistance overheat detection protection
(0: Enable; 1: Disable)
Bit 6:  Braking transistor error detection (0: Disable; 1: Enable)
H99 |Password function password 2 Y|Y] Y [N 0000 5-232
setting/comparison 0000 to FFFF (in hexadecimal)

*15 Under sensorless vector control for F42 = 15,16 (PMSM), the automatic carrier frequency reduction function does not work.
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[6]

H1 codes: High-performance Functions

Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Type
c o )

S £ o E, g

58 N Control method and Data setti u 3<|§| Defaur | o

£8 ame ontrol method and Data setting range olz SE g value H

o @D m g Sl w %

if S5 |o 2

H101 | Destination Y|Y| N |Y| Before 5235

0: Not selected destination
1: Japan setting: 0
2:  Asia (E3N-G: 2)
3: China
4: Europe
5:  America
7: Korea
H111 |UPS operation level 120 to 220 VDC: (200V class) Y|Y| Y [Y]| 220/440 | 5-235
240 to 440 VDC: (400V class)
Limited internally depending on the inverter capacity.

H114 | Anti-regenerative control Y|Y|] Y |Y 999 5-219
(0] tion level 5-235
(Operation level) 0.0 to 50.0%, 999 (Auto)

H116 | Forced operation . Y|Y| N |Y 0 5-235

(Operation selection) 0: [FMS] ON (Mode 1)
1: [FMS] ON/OFF toggle method (Mode 1)
2: [FMS] ON latch method (Mode 1)
10: [FMS] ON (Mode 2)
11: [FMS] ON/OFF toggle method (Mode 2)
12: [FMS] ON latch method (Mode 2)
20: [FMS] ON (Mode 3)
21: [FMS] ON/OFF toggle method (Mode 3)
22: [FMS] ON latch method (Mode 3)
H117 (Confirmation time)|0.0 to 10.0 s 3.0
H118 (Reference frequency)|0.0 (Inherit): Based on normal reference frequency such as F01 0.0
0.1 to 599.0 Hz
H119 (Rotation direction)|0: Based on normal run command such as F02 Y|Y| N |Y 0
2: Forward rotation
3: Reverse rotation
H120 (Startup method)|0: Based on normal startup method Y[Y|] Y |Y 0
1:  Auto search (Speed search)
H121 (Waiting time) | 0.0 t0 20.0 s Y|Y Y 5.0
H130 |For special adjustment o PGVF YI|Y Y 999 5-237
(Torque limiting) | 5 500 to 2.000; 999

H131 (Torque limiting) |0.000; 0.001 to 9.999; 999 Y|Y|] Y |Y 999

H133 (Anti-regenerative control)|0.000 to 2.000; 999 Y[Y|] Y |Y 999

H134 (Anti-regenerative control)|0.000; 0.001 to 9.999; 999 Y[Y|] Y |Y 999

H147 | Speed control (JOG) Y|Y|] Y |Y 0.00 5-237

(Feed forward gain) 0.001099.99 s 5-286

H154 | Torque bias(Function selection) Y|Y| N |Y 0 5-238

[E3S/E3E]

0: Disable

1: Digital torque bias

2:  Analog torque bias

3: RS-485 communications link (port 1)
4: RS-485 communications link (port 2)
5. Field bus communication

[E3N]

0: Disable

1: Digital torque bias

2: Analog torque bias

5:  Field bus communication

H155 (Level 1)|-300 to +300% Y|Y|] Y |Y 0

H156 (Level 2){-300 to +300% Y|Y| Y |Y 0

H157 (Level 3)(-300 to +300% Y|Y| Y |Y 0

H158 (Mechanical loss |0 to 300% Y[Y|] Y |Y 0

compensation)

H159 (Startup timer)[0.00 to 1.00 s Y|Y| N |Y 0.00

H161 (Shutdown timer)|0.00 to 1.00 s Y|Y| N |Y 0.00

H162 (Limiter) {0 to 300% Y|Y| N |Y 200

H173 |Magnetic flux level at light load Y|Y|] Y |Y 100 5-240

10 to 100%
H180 |Brake control signal Y[Y| Y Y 1.00 5-240
(Check-time for brake 5-263
operation)|0-00 to 10.00 s

H185 | (For adjustment by 0,1 Y[Y| N |Y 0 —

manufacturer) *16

*16 This is a function code for adjustment by the manufacturer. Do not access this function code.
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5.2 Function Code Tables

Type
s o )
S £ o E, g
58 N Control method and Data setti u 25|§| pefaut | 5
€3 ame ontrol method and Data setting range @z S 8 value B
2 26|52 |3 :
be) <
w (&} [s] @
H193 |User-set initial value (Save) | (Cwze) (ravsd) (sv) (PGv) (msy) (evpay) (TRQ) Y[Y|] N [N 0 5-200
0: Disable 5-240
1: Save enable
H194 (Protection) [0: Save enable Y|Y| Y |Y 0
1:  Protected (save disable)
H195 |DC braking Y|Y| vy |Y 0.00 5-99
(Braking time at startup) |5 0 (disable): 0.01 to 30.00 s 5-240
is valid only when P30 = 0
H196 |(For adjustment by 0.001 to 9.999, 999 Y[Y| Y Y 999 5-240
manufacturer) *17
H197 |User password 1 Y|Y| Y |Y 0 5-232
(Protective operation selection) [E3S/E3E] 5-240
0: All function codes are disclosed, but changes are not allowed.
1:  Only the function codes registered in Favorites can be
disclosed/changed.
2:  Only the function codes for customizable logic settings are not
disclosed/not changed.
[E3N]
0: All function codes are disclosed, but changes are not allowed.
2:  Only the function codes for customizable logic settings are not
disclosed/not changed.
H198 |User password 1 0000 to FFFF (in hexadecimal) Y|Y|] Y |N 0000
(Setting/comparison)
H199 |User password protection 0: Disable Y[Y|] Y [N 0
active 1:  Protection

*17 This is a function code for adjustment by the manufacturer. Do not access this function code.
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A codes: Motor 2 Parameters

Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

Type
c o [0)
c £o| £ ®
% 3 Name Control method and Data setting range @ zg § | Defaut | o
£ 3 g rang wlz|2sg ; value b
T oliilg=s| 3 3
i o o 14
A01 [Maximum output frequency 2 200V class | 5-241
C,E:50.0|_to
5.0 to 599.0 Hz AU R |5242
60.0
Y|Y| N | Y |400V class
A C,E:
50.0
UK J
60.0
A02 |Base frequency 2 200V class
5.0 to 599.0 Hz C,E, J
50.0
AU K
YlY| N Y 60.0
400V class
A CE, J
50.0
U, K: 60.0
A03 [Voltage at base frequency 2 200V class
. N ; C, K, J
0:  AVR disabl tput volt; rt I t | S
voltagtlas)a e (output voltage proportional to power supply vivl N 2 500V
8010 240 V: AVR operation (200V series) A: 220V
160 to 500 V:  AVR operation (400V series) E, A: 230V
A04 |Maximum output voltage 2 400V class
8010240 V:  AVR operation (200V series) C: 380V
160 to 500 (V): AVR operation (400V series) vivl N |y2 E, K, J:
400V
A: 415V
U: 460V
A05 |Torque boost 2 viv!l v v U: 0.00%
0.0 to 20.0% (% value against base frequency voltage 2) 18
AQ6 | Electronic thermal 2
Motor protection
( (Sel%ct motor)characteristics) 1: Enable (for a general-purpose motor with self-cooling fan) _ Y|Y|] Y |Y 1
2: Enable (for an inverter-driven motor with separately powered cooling
fan)
A07 (Operation level)|0.00 A (disable), current value of 1 to 135% of inverter rated current set with v Y1y *19
A unit 2
A08 (Thermal time constant)|0.5 to 75.0 min Y 5.0
A09 |DC braking 2
(Braking starting frequency) 0.0 to 60.0 Hz YIY|Ly Y 0.0
A10 (Operation level)| HHD mode (F80 = 0): 0 to 100%
HND mode (F80 =1):  0to 80%
HD mode (F80=3): 0to80 % Y|Y| Y Y 0
ND mode (F80=4): 0to60%
HND mode (F80 =4):  0to 60%
A11 (Braking time)|0.00 (disable): 0.01 to 30.00 s Y|Y| Y Y 0.00
A12 |Starting frequency 2 vivl y | v 05
0.0 t0 60.0 Hz ’
A13 |Load selection/
Auto torque b°°$t’ . 0: Quadratic-torque load
Auto energy-saving operation 2 1:  Constant torque load
2:  Auto torque boost Y{Y] N Y 1
3: Auto energy-saving operation (quadratic-torque load)
4: Auto energy-saving operation (constant torque load)
5: Auto energy-saving operation (auto torque boost)
A14 |Control method selection 2
[E3S/E3E]
0:  VI/f control with slip compensation inactive
1:  Dynamic torque vector control
2:  VI/f control with slip compensation active
3:  VIf control with sensor
4: Dynamic torque vector control with sensor
5:  Sensorless vector control YI{Y| N Y 0
6: Vector control with sensor
[E3N]
0: V/f control with slip compensation inactive
Dynamic torque vector control
2:  VIf control with slip compensation active
5: Sensorless vector control

*18 Standard values depend on motor capacity Refer to “Table 5.2-1 Factory default setting values by capacity”.
*19 The motor rated current is automatically set. Refer to “Table 5.2-2 Motor constant” (function code P03).
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Type
c o [}
S £ o| S g
58 N Control method and Data seti ¢ 35| §| Defaur | o
£8 ame ontrol method and Data setting range e z| &€ : value 3
[ alh|g2| 8§ )
i o o 14
A15 |Motor 2 (Poles) vyl N | 4
2 to 128 poles Y2
A16 (Rated capacity)|0.01 to 1000 kW (except when P39 = 1) vivl N Y1 *20
0.01 to 1000 HP (when P39 = 1) Y2
A17 (Rated current)|0.00 to 2000 A vivl N i; *20
A18 (Auto tuning)
0: Disable
1:  Tuning with the motor stopped Y{Y| N | N 0
2: Tuning with the motor running
5:  Tuning with the motor stopped (%R1, %X only)
A19 Onli i
(Online tuning) vivl v v 0
0: Disable, 1: Enable
A20 (No-load current) vivl N |Y2 21
0.00 to 2000 A Y2
A21 (%R1)|0.00 to 50.00% vivl v i; 01
A22 (%X)[0.00 to 50.00% vivl vy | Y 01
Y2
A23 (Slip compensation gain for .
driving) |0 0 t0 200.0% VIV Y Y| 100
A24 (Slip compensation response Y1
time) (6,01 0 10.00 s IV vz | 00
A25 (Slip compensation gain for .
braking) |0 ¢ to 200.0% VIV Y Y| 100
A26 (Rated slip frequency) vivl n [
0.00 to 15.00 Hz Y2
A27 (Iron loss coefficient 1) vivl v Y1 *01
0.00 to 20.00% Y2
A30 | (Magnetic saturation coefficient 1) 0.0 to 300.0% vivl vy i; 21 -
A31 | (Magnetic saturation coefficient 2)|0.0 to 300.0% vivl v i; 21
A32 | (Magnetic saturation coefficient 3)|0.0 to 300.0% vivl v i; 21
A33 | (Magnetic saturation coefficient 4)|0.0 to 300.0% viv| vy i; 91
A34 | (Magnetic saturation coefficient 5)|0.0 to 300.0% viv| vy i; 91
A39 [Motor 2 selection 5-241
0:  Motor characteristics 0 (Fuji standard motors, 8-series) 5 t2°42
1:  Motor characteristics 1 (Representative HP motor models) Y1 u:1 -
3:  Motor characteristics 3 (Refer to the description of function code YIY| N |y, |ACE
P99 when using Fuji standard IM, 6-series) K, J:5
4: Other
5. Motor characteristics 5 (Fuji premium efficiency motors)
A40 |Slip complensationlg )
(Operating condition selection) . Enaple during acceleration/deceleration, enable at base frequency or
higher
1: Disable during acceleration/deceleration, enable at base frequency or
higher Y{Y|] N Y 0
2: Enable during acceleration/deceleration, disable at base frequency or
higher
3: Disable during acceleration/deceleration, disable at base frequency or
higher
A41 | Current fluctuation damping gain 5-223
for motor 2 0.00 to 1.00 YIY|Qy Y 0.20
A43 |Speed control 2 5-282
(Speed command filter) |5 000 to 5.000 s Y|Y] Y Y 0.020
A44 (Speed detection filter) vivl v | v | o005
0.000to 0.100 s ’
A45 P (Gain) vivl v | v 100
0.1 to 200.0 times ’
A46 I (Integral time) vivli v~ v | o100
0.001 to 9.999 s, 999: Cancel integral time ’
A47 FF (Gain) viv| v | vy 0.00
0.00t0 99.99 s ’
A48 (Output filter) vivl v | v | o000
0.000 to 0.100 s ’

*20 Motor constants are set by capacity.
*21 Motor constants are set by capacity.
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5.2 Function Code Tables

Type
c o [0)
S £ o| S g
29 w 22| 2| Defautt >
% § Name Control method and Data setting range @ z ‘é’j § g value B
[ing alh|g2| 8§ )
i o o 14
A49 (Notch filter resonance 5-285
frequency)| 4 to 500 Hz Y|Y|] Y Y 200
A50 (Notch filter attenuation level) vivl v v 0
0to 40 dB
A51 |Cumulative run time of motor 2 5-241
0 to 9999 (updated in units of ten hours) Y|Y|] N N 0 5_t2°42
Change in cumulative motor run time (Reset is enabled)
A52 | Startup count 2
0 to 65535 times Y|Y| Y N 0
For adjustment when carrying out replacement
A53 |Motor 2 Y1Y
(%X correction coefficient 1) Y|Y] Y 2 100
0 to 300% %)
A55 (Torque current under vector Y1Y . B UDJ
control) Y|[Y]|] N 2 22
0.00 to 2000 A [e)
A56 (Induced voltage factor under| 50 to 100% viv| ~ |YIY *99 o
vector control) 2 %
A57 |(For adjustment by 0.000 to 20.000 viv| y [YIY *99 =
manufacturer) *23 2 O
A58 |Speed control 2 (Notch filter 5-285 Z
idth Y|Y] Y Y 2
width) 0 to 3 (0: Narrow to 3: Wide) E
ABO |Speed display coefficient 2 5-169
0.00 to 600.00 Y|{y| vy |y | o000 e
0.00: Use E50 o
AB61 |Constant feed time coefficient - 6
2/Speed display auxiliary Y|Y|] Y Y 1.000
coefficient 2 0.000 to 9999
A62 | Starting frequency 2
(Holding time) Y[Y|[ Y Y 0.00
0.00to 10.00 s
AB3 |Stop frequency 2 vlivl v |y 999
0.0 to 60.0 Hz; 999 (Based on F25 setting)
A64 (Detection method)
0: Actual speed/estimated speed
1: Speed command value YIN| N Y g
100: Based on F38 setting
AB5 (Holding time) vivl v |y 0.00
0.00to 10.00 s ’
A98 (Function selection)|0 to 255 5-242
bit0: Current limiter (F43, F44) (0: Disable; 1: Enable)
bit1: Rotation direction limiter (H08) (0: Disable; 1: Enable)
bit2: Non-linear V/f (H50 to H53, H65, HE6) (0: Disable; 1: Enable)
bit3: PID control (JO1 to J62, H91) (0: Disable; 1: Enable) YIY] N Y 0
bit4: Braking signal (0: Disable; 1: Enable)
bit5: Braking timer at startup (H195) (0: Disable; 1: Enable)
bit6 to 7: Reserved

*22 Motor constants are set by capacity.
*23 This is a function code for adjustment by the manufacturer. Do not access this function code.
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5.2 Function Code Tables

[8] b codes: Speed Control 3 Parameters

Type .
£
g ©
c 3|2 4
So w c | | Default a
73 Name Control method and Data setting range oz .“c; 8| value B
o < -~
L 2 S o |8 2
0 g o] 14
<
(&)
b43 |Speed control 3 Same as A43 YI|Y 5-282
(Speed command filter) Y | Y] 0020
b44 (Speed detection filter) |Same as A44 Y|[Y] Y |Y]| 0.005
b45 (P gain) |Same as A45 Y[Y] Y |Y 10.0
b46 (l'integral time) [Same as A46 Y|[Y] Y |Y]| 0.100
b47 (FF Gain) |Same as A47 Y|Y|] Y'Y 0.00
b48 (Output filter) [Same as A48 Y|Y| Y |Y]| 0.000
b49 |(Notch filter resonance frequency) [Same as A49 Y|[Y|] Y |Y 200 5-285
b50 (Notch filter attenuation level) |Same as A50 Y|Y|] Y |Y 0
b58 |Speed control 3 (Notch filter width) [ Same as A58 Y|Y| Y [|Y 2
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5.2 Function Code Tables

[9] r codes: Speed Control 4 Parameters

Type
& |2 S

c = = ®©
%§ Name Control method and Data setting range & zg g Default g
=e) w|z|2s o | value 2
w Qlu| 25| ©

w o o 14
r43 |Speed corztsrgleid command fifter) Same as A43 YI|Y v |y | o.020 5-282
rd4 (Speed detection filter) Same as A44 Y[Y]|] Y |Y]| 0.005
r45 (P gain) Same as A45 Y[Y] Y |Y 10.0
r46 (I'integral time) Same as A46 Y[Y]|] Y |Y]| 0.100
r47 (FF Gain) Same as A47 Y[Y] Y |Y 0.00
r48 (Output filter) Same as A48 Y|Y| Y |Y]| 0.000
r49 |(Notch filter resonance frequency) [Same as A49 Y|Y|] Y |Y 200 |5-285
50 (Notch filter attenuation level) Same as A50 Y|Y|] Y |Y 0
r58 |Speed control 4 (Notch filter width) |Same as A58 Y|Y|] Y |Y 2

(O =Tl FUNCTION CODES
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5.2 Function Code Tables

[10] J codes: Application Functions
Type
c o [0}
S £ o ; g
38 . w| |32|8| pefaut | 2
§ 8 Name Control method and Data setting range o|z 8’% 8 value k3
« Q|| e=g 3
w @) [a] 14
JO1 |PID control (Operation selection) Y[Y| N |Y 0 5-244
0: Disable
1:  Process (forward operation)
2: Process (reverse operation)
3: Speed control (dancer)
Jo2 (Remote command) [[E3S/E3E] Y|Y| N |Y| E3S/E:0 |5-246
0: Keypad operation (DY) keys)
1:  PID command 1 (Analog input terminals [12], [C1], [V2])
3: UP/DOWN
4: Communication
[E3N] E3N: 4
1:  PID command 1 (Analog input terminals [12], [C1], [V2])
3: UP/DOWN
4: Communication
Jo3 P (Gain)|0.000 to 30.000 times Y|Y| Y |Y 0.100 5-251
Jo4 | (Integral time) [0.0 to 3600.0 s Y[Y|] Y |Y 0.0
Jo5 D (Differential time)|0.00 to 600.00 s Y|Y| Y |Y 0.00
Jo6 (Feedback filter) |0.00 to 900.0 s *24 Y|Y| Y |Y 0.5
Jos (Pressurization starting|0.0 to 599.0 Hz Y[Y|] Y |Y 0.0 5-255
frequency)
Jo9 (Pressurizing time) [0 to 60 s Y[Y|] Y |Y 0
J10 (Anti-reset wind-up) [0 to 200% Y|Y| Y |Y 200 5-257
J11 (Alarm output selection) |0:  Absolute value warning Y[Y|] Y |Y 0
1:  Absolute value warning (with hold)
2: Absolute value warning (with latch)
3:  Absolute value warning (with hold, latch)
4: Deviation warning
5: Deviation warning (with hold)
6: Deviation warning (with latch)
7: Deviation warning (with hold, latch)
J12 (Upper limit alarm (AH)) [-100% to 100% Y|Y| Y |Y 100
J13 (Lower limit alarm (AL)) [-100% to 100% Y|Y| Y |Y 0
J15 (Low liquid level stop/start[{0.00 (disable): 1.0 to 599.0 Hz Y[Y|] Y |Y 0.0 5-258
frequency level)
J16 (Low liquid level stop elapsed |0 to 60 s Y[Y|] Y |Y 30
time)
J17 (Starting frequency) 0.0 to 599.0 Hz Y[Y|] Y |Y 0.0
J18 (Upper limit of PID output)|-150% to 150%, 999 (based on F15) Y|Y| Y |Y 999 5-259
J19 (Lower limit of PID output) [-150% to 150%, 999 (based on F16) Y[Y|] Y |Y 999
J21 | Condensation prevention (Duty) Y|Y|] Y |Y 1
1to 50%
J23 |PID control (Low liquid level Y|Y|] Y |Y 0.0
stop/start feedback deviation) 0.0 to 100.0%
J24 Low liquid level stop/start|0 to 3600 s Y[Y|] Y |Y 0
delay time
J57 (Dancer standard position) |-100 to 0 to 100% Y|Y| Y |Y 0 5-260
J58 (Detection range of dancer|0: Cancel PID constant switching Y|Y| Y |Y 0
standard position error) [1 to 100%: Manual setting value
J59 P (Gain) 2|0.000 to 30.000 times Y|Y| Y |Y 0.100
J60 | (Integral time) 20.0 to 3600.0 s Y[Y|] Y |Y 0.0
J61 D (Differential time) 2|0.00 to 600.00 s Y|Y|] Y |Y 0.00
J62 (PID control block selection)|0 to 3 Y|[Y|] N |Y 0
Bit 0: PID output characteristics
0 = Plus (Adder)
1 = Minus (Subtracter)
Bit 1: Output rate compensation selection
0 = The compensation amount is the rate compensation
(rate in relation to the main setting)
1 = The compensation amount is the speed command
compensation (rate in relation to the maximum output frequency)
J63 |Overload stop (Detection value) Y|Y|] Y |Y 0 5-261
0: Torque, 1: Current
J64 (Detection level)|20 to 200% Y[Y|] Y |Y 100
J65 (Operation selection) [0:  Disable Y[Y|] N |Y 0
1: Decelerate to stop
2: Coast-to-a-stop
3: Contacting the stopper

*24 When speed control (dancer) is selected (JO1 # 3 — = 3), the setting value automatically changes to 0.0 s. To specify the filter time constant in detail, apply an
analog input filter as J06 = 0.0 (C33, C38 and C43). When speed control (dancer) is not selected (JO1 =3 — # 3), the JO6 setting value automatically changes to
0.5 s. Set J06 after setting JO1.
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Type
s =2} ()
c 2o|E g
g8 w| |2£|8| Defaut | 2
e § Name Control method and Data setting range @ > g) €18 value E
e 28528 3
i} o [a} 4
J66 (Operation mode) YIY] Y |Y 0 5-261
0: Constant speed & decelerating
1: Constant speed
2:  All modes
Je7 (Timer time) |0.00 to 600.00 s Y[Y|] Y |Y 0.00
J68 |Brake control signal PMPGY Y|lY|] Y |Y 100.00 |5-263
(Brake-release current) 0.00 0 300.00%
J69 |(Brake-release frequency/speed) Y[Y| Y |Y 1.0
0.0t0 25.0 Hz
J70 (Brake-release timer) PMPGY YlY|] Y |Y 1.000
0.000 to 5.000 s
J71 (Brake-apply frequency/speed) PMPGV] Y|Y| Y |Y 1.0 &
0.0to 25.0 Hz =)
J72 (Brake-apply timer) Y|Y|] Y [Y 1.000 8
0.000 to 5.000 s P
J73 |Positioning control Y[N| Y |Y 0.0 5-267 8
(Start timer) |0.0 to 1000.0 s O
z
J74 (Start point: upper digit) YN[ Y |Y 0 5
-999(83E7) to 999(03E7) L
-999(83E7) to -1(8001) 0
0(0000) to 999(03E7) a
J75 (Start point: lower digit) PMPGY YIN| Y |Y 0 8
0(0000) to 9999(270F); P = -1(FFFF) (@)
J76 (Z point: upper digit) PGV/f PM PGV YIN[ Y |Y 0
-999(83E7) to 999(03E7)
-999(83E7) to -1(8001)
0(0000) to 999(03E7)
J77 (Z point: lower digit) PMPGV YN Y |Y 0
0(0000) to 9999(270F); P = -1(FFFF)
J78 (Creep speed switching point; PGV/E YIN[ Y |Y 0
upper digit){0 to 999
J79 (Creep speed switching point; PGV/F Y[N| Y |Y 0
lower digit)| 0 to 9999
J8o (Creep speed) Y[N| Y |Y 0.0
0 to 500 Hz
J81 (Stop target point: upper digit) PGV/f PGV PM PGV Y[N| Y |Y 0
-999(83E7) to 999(03E7)
-999(83E7) to -1(8001)
0(0000) to 999(03E7)
J82 (Stop target point: lower digit) YN[ Y |Y 0
0(0000) to 9999(270F)
J83 (Stop target point permissible PGV /f YIN[ Y |Y 0
range) |0 to 9999
Js4 (End timer) Y[N| Y |Y 0.0
0.0 to 1000.0 s
J85 (Coasting compensation) PGV/E YN[ Y |Y 0
0 to 9999
NE) (Stop position command PGV/f PGV PMPGV YN[ Y |Y 0
method)|0: Sign/pulse
1: Forward/reverse pulse
J87 | (Z point compensation direction) PGV/f PMPGY Y[N| N |Y 0
0: Allowed in the forward direction only 1: Allowed in the reverse direction
only 2: Allowed in both the forward and reverse directions
J8s (Current position pulse pole) YIN| N |Y 0
0: Detection direction 1: Reverse the detection direction sign
J90 [Overload stop Y|Y[ Y |Y 999 5-261
(Contacting the stopper)
(Torque limiter P (Gain) 0.000 to 2.000, 999
Jo1 (Torque limiter | (Integral time)) |0.001 to 9.999 s, 999 Y|Y|] Y |Y 999
Jo2 (Current command level)|50.0 to 150.0% Y|Y|] Y |Y 100.0
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Type
s =2} ()
S £ =) E, g
22 c . w £ | 8| Defaul | =
g 8 Name ontrol method and Data setting range ulz|SE 8 value 3
i Qli|s2|g 3
w o [a] o
J95 | Brake control signal PMPGV) YIY| Y |Y]| 10000 |5-263
(Brake-release torque) 0.00 to 300.00%
J96 (Operation selection) [0 to 127 Y|Y|] Y |Y 0
Bit 0: Speed detection/speed command selection
(0: speed detection value, 1: speed command value)
Bit 1: Reserved
Bit 2: Not used
Bit 3: Not used
Bit 4: Brake-apply condition selection
(0: Disable run command OFF, 1: Enable run command OFF)
Bit 5: Not used
Bit 6: Brake-release condition selection while positioning control is stopped
(0: Brake applied while stopped, 1: Brake released while stopped)
J97 |Servo lock (Gain) PGV PMPGV Y[N|] Y |Y 0.010 5-278
0.000 to 9.999 times
Jog (Completion timer)|0.000 to 1.000 s Y|IN|[ Y |Y 0.100
J99 (Completion range) |0 to 9999 pulse Y|IN|[ Y |Y 10
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[11] J1 codes: Application Functions

Among J1 code control methods, control methods are enabled.
Type

Name Control method and Data setting range Default value

Function
code
E3S/E3E
E3N
Change when
running
Data copying
Related page

=<
=<
=z
=<
o

Based on the unit and scale of the PID control feedback value 5-280

No unit

J105 |PID control (Display unit)

[Flow]

20: m3/s
21: m3/min
22: m3/h
23: L/s
24: L/min
25: L/h
26: GPS
27: GPM
28: GPH
29: CFS
30: CFM
31: CFH
32: kg/s
33: kg/m
34: kg/h
35: Ib/s
36: Ib/m
37:1b/h
38: AF/Y

(O =Tl FUNCTION CODES

[Pressure]
40: Pa
41: kPa
42: MPa
43: mbar
44: bar
45: mmHg
46: PSI
47: mWG
48: inWG
49: inHg
50: WC
51: Ft WG
52: ATM

[Temperature]
60: K

61: °C
62: °F

[Distance]
65: Nm
66: Ib Ft
70: mm
71:cm
72: m
73: km
74:in
75: Ft
76:Yd
77: mi

[Concentration]
80: ppm

[Other measurements]
90: m3

91: L

92: GAL

93: 0Z

J106 |PID control (Maximum scale)|-999.0 to 0.00 to 9990.0 Y|[Y| N |Y 100.00 5-281
J107 (Minimum scale)[-999.0 to 0.00 to 9990.0 Y|[Y| N |Y 0.00

J136 [PID control -999.0 to 0.00 to 9990.0 Y|Y|] Y |Y 0.00
(Multistep commands 1)

J137 (Multistep commands 2)(-999.0 to 0.00 to 9990.0 Y[Y|] Y |Y 0.00
J138 (Multistep commands 3)(-999.0 to 0.00 to 9990.0 Y[Y|] Y |Y 0.00
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5.2 Function Code Tables

[12] d codes: Application Functions 2
Type | o,
£
g 0
c 3|2 3
S o w cl|l g a
g Name Control method and Data setting range ©® 2| S |pefault value| 3
So iz=|q %
[ Diw|o|lw °
i 2(a 2
©
e
o
d01 |Speed control 1 Y|Y|Y|Y 0.020 5-282
(Speed command filter) 0.000 to 5.000 s
0.200 s is set automatically when the setting is F42 = 15, 16.
do02 (Speed detection filter) Y[Y|Y*]|Y 0.005
0.000 to 0.100 s
0.025 s is set automatically when the setting is F42 = 15, 16.
dos P (Gain) YIY Y Y 10.0
0.1 to 200.0 times
2.0 times is set automatically when the setting is F42 = 15, 16.
do4 | (Integral time) Y[Y|Y]Y 0.100
0.001 to 9.999 s, 999: Cancel integral time
0.600 s is set automatically when the setting is F42 = 15, 16.
dos (FF Gain) YIY|Y|Y 0.00
0.00t0 99.99 s
do6 (Output filter) Y|Y|Y|Y 0.000
0.000 to 0.100 s
0.000 s is set automatically when the setting is F42 = 15, 16.
do7 (Notch filter resonance Y|Y|Y|Y 200 5-285
frequency)| 4 15 500 Hz
dos (Notch filter attenuation level) Y[IY|Y]Y 0
0to 40 dB
d09 |Speed control (JOG) Y|Y|Y]|Y 0.020 5-286
(Speed command filter) | § 460 t0 5.000 s
d10 (Speed detection filter) |0.000 to 0.100 s Y[Y|Y]Y 0.005
d11 P (Gain) |0.1 to 200.0 times Y |Y|Y|Y 10.0
d12 I (Integral time) |0.001 to 9.999 s, 999: Cancel integral time Y|Y|Y|Y 0.100
d13 (Output filter) |0.000 to 0.100 s Y|Y|Y|Y 0.000
d14 | PG option Ch2 (Pulse string input) Y|N|N|Y 2
(Pulse input format) |, pyise string sign/pulse string input
1: Forward and reverse pulse
2: A, B phase 90° phase difference (B phase lead)
3: A, B phase 90° phase difference (A phase lead)
d15 (Encoder pulse count) {0014 to EA60 (Hexadecimal), 20 to 60000 (Decimal) Y[N|[N]Y 0400
(1024)
d16 (Pulse scaling factor 1) |1 to 32767 Y[N|Y]|Y 1
d17 (Pulse scaling factor 2) |1 to 32767 Y[N|Y]|Y 1
d18 (Filter time constant) |0.000 to 5.000 s Y[N|Y]|Y 0.005
d21 |Speed agreement/PG error Y|Y|Y|Y 10.0 5-288
(Detection range) | g to 50.0%
d22 (Detection timer) |0.00 to 10.00 s Y[Y|Y]|Y 0.50
d23 | PG error selection Y|Y|N|Y 2
0: Continued operation 1
1:  Alarm stoppage 1
2: Alarm stoppage 2
3: Continued operation 2
4: Alarm stoppage 3
5:  Alarm stoppage 4
d24 |Zero speed control PMPGV Y|Y|N|Y 0 5-289
0: Zero speed control disabled at startup
1:  Zero speed control enabled at startup
2: Zero speed control disabled
d25 |ASR switching time Y|Y|Y]|Y]| 0.000
0.000 to 1.000 s
d29 |Speed control 1 ] ) Y|Y|Y|Y 2 5-285
(Notch filter width) 010 3 (0: Narrow to 3: Wide) 5-289
d32 [Speed limit / Overspeed level Y|Y|Y|Y 100 5-289
(Level V)10 to 110%
d33 (Level 2)|0 to 110% Y|Y|Y|Y 100
d35 |Overspeed detection level Y|Y|Y|Y 999
0 to 120%, 999: based on d32 d33
d41 | Application control selection Y|N|N|Y 0 5-290

Disable (normal control)
Enable (Line speed control)

roON=2O

Enable synchronous operation (start at the same time (without Z phase))
Master-follower operation (start after synchronization)
Enable synchronous operation (start at the same time (with Z phase))
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Type | o
£
g ®
c 3|2 4
So w c|l a
©8 Name Control method and Data setting range ™ 2| S |pefault value| g
23 Wizl|sg &
i ali|g|s 3
i 2(a 4
@®©
<
(&)
d51 | (For adjustment by manufacturer) *25 500 to 500 Y[Y[N]Y *26 5-293
d52 | (For adjustment by manufacturer) *25 500 to 500 Y[Y[N]Y *26
d55 | (For adjustment by manufacturer) *25 0000~00FF (Hexadecimal display) Y[Y[N]Y 0000
d56 | (For adjustment by manufacturer) *25 (0.00 to 50.00% Y[N[N]|Y 20.00
d57 | (For adjustment by manufacturer) *25 [0000~00FF (Hexadecimal display) Y[N[N]|Y 0000
d59 |PG option Ch1/Terminal [X] Y|N[NJY 0
(Pulse string input) 0: Pulse string si i
. : g sign/pulse string input
(Pulse input format) 1:  Forward and reverse pulse
2: A, B phase 90° phase difference (B phase lead)
3: A, B phase 90° phase difference (A phase lead)
d6eo0 (Encoder pulse count) {0014 to EAB0 (Hexadecimal), 20 to 60000 (Decimal) Y|IN|N|Y 0400
(1024)
d61 (Filter time constant)|0.000 to 5.000 s Y[N|Y]|Y 0.005
d62 (Pulse compensation coefficient 1) |1 to 32767 Y|N|Y|Y 1
d63 (Pulse compensation coefficient 2) |1 to 32767 Y|N|Y|Y 1
d67 |Starting characteristic Y|Y|N|Y 1 5-203
gAuto searlch mod?: ol 0: Disable (Do not set to 0 when performing a restart after momentary power 5-293
or sensorless vector control) failure. Otherwise, it may damage the motor.)
1: Enable (Only at restart after momentary power failure)
2: Enable (At normal start and at restart after momentary power failure)
2 is set automatically when the setting is F42 = 15.
d68 | (For adjustment by manufacturer) *25 0.0 to 10.0 Y|Y|N|Y 4.0 5-293
d69 | (For adjustment by manufacturer) *25 [30.0 to 100.0 Y[Y|Y]|Y 30.0
d70 [Speed control limiter PGV/F Y|IN|Y|Y 100.00
0.00 to 100.00%
d71 [Master-follower operation PGV Y|N|Y|Y 1.00 5-294
(Main speed regulator gain) 0.00 to 1.50 times
d72 (APR P gain)|0.00 to 200.00 times Y|N|Y|Y 15.00
d73 (APR output + side limiter) [ 20 to 200%: Limiter level Y|IN|Y|Y 999
999: Disable
d74 (APR output - side limiter) (20 to 200%: Limiter level Y|IN|Y|Y 999
999: Disable
d75 (Z phase alignment gain) |0.00 to 10.00 times Y[N|Y]|Y 1.00
d76 (Offset angle between master |0 to 359 deg Y|IN|Y|Y 0
and follower)
d77 (Synchronous completion |0 to 359 deg Y|IN|Y|Y 15
detection angle)
d78 | (Excessive deviation detection level) |0 to 65535 (10-pulse units) Y|IN|Y|Y 65535
d79 | (Foradjustment by manufacturer) *25 |0, 80 to 240 (200V series), 160 to 500 (400V series), 999 Y|Y|N[Y2 999 5-323
d80 |Motor 1 (PMSM magnetic pole PMPGV Y[N|Y]|Y 1.0
position pull-in frequency) 0.1t0 10.0 Hz
d81 [(For adjustment by manufacturer) *25 0 to 1 Y[Y|Y]|Y 1
d82 Magnetic flux weakening control SLV Y|IY|Y]|Y 1
0: Disable
1: Enable
d83 |Magnetic flux weakening lower SLV Y|Y|Y|Y 40
limit 10 to 70%
d84 | (For adjustment by manufacturer) *25 |0 to 20 Y[Y|Y]|Y 5
d85 | (For adjustment by manufacturer) *25 0 to 200 Y[Y|Y]|Y 95
d86 | Acceleration/deceleration output Y|Y|Y|Y 0.000
fiter 0.000 t0 5.000 s
d88 | (For adjustment by manufacturer) *25 10.00 to 10.00, 999 Y|Y|Y|Y 999
d89 |Motor 1 PMPGV Y|Y|N|Y 1
(PMSM high-efficiency control)
Oto1
d90 [Magnetic flux level during PGV Y|Y|Y|Y 120 5-220
deceleration 100 to 300% 5-323
d91 |For special adjustment 0.00 to 2.00, 999 Y|Y|Y|Y 999 5-323
d92 |For special adjustment 0, 0.01 to 3.00 Y[Y|Y]|Y 0.00
d93 | (For adjustment by manufacturer) *25 |0.00 to 10.00, 999 Y[Y|Y]|Y 999
d94 | (For adjustment by manufacturer) *25 |0.00 to 10.00, 999 Y[Y|Y]|Y 999
d95 | (For adjustment by manufacturer) *25 |0.00 to 10.00, 999 Y[Y|Y]|Y 999
d96 | (For adjustment by manufacturer) *25 -50.0 to 50.0, 999 Y[Y|Y]|Y 999
d97 | (For adjustment by manufacturer) *25 |-50.0 to 50.0, 999 Y|Y|Y|Y 999
d98 |For special adjustment 0 to 65535 Y[Y|Y]|Y 0

*25 This is a function code for adjustment by the manufacturer. Do not access this function code.
*26 Factory defaults are set depending on motor capacity. FRNOOO1E3[J-2G to FRNO020E3[-2G / FRN0O002E3[1-4G to FRN0012E30-4G:5, FRNOO30E3[-2G to
FRNO069E3-2G / FRN0022E3[-4G to FRN0044E3[-4G:10, FRNO088E3[-2G to FRNO115E3[-2G / FRNO059E3[1-4G to FRN0072E3[0-4G:20
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5.2 Function Code Tables

Type | o
£
=
23 . w s| & a
5 § Name Control method and Data setting range o= '§ 8 [Default value| 3
g w 2
i 2|0 g|8 3
if] 2a x
pe
O
d99 |Extension function 1 Y|Y|Y|Y 0000 5-323
0000 to FFFF (in hexadecimal)
Bit 0: (For adjustment by manufacturer) *27
Bit 1: (For adjustment by manufacturer) *27
Bit 2: (For adjustment by manufacturer) *27
Bit 3: JOG operation from communication (0: Disable, 1: Enable)
Bit 4: (For adjustment by manufacturer) *27
Bit 5, 6, 7: Not used
Bit 8: (For adjustment by manufacturer) *27
Bit 9: (For adjustment by manufacturer) *27
Bit 10: (For adjustment by manufacturer) *27

*27 This is a function code for adjustment by the manufacturer. Do not access this function code.

5-38



5.2 Function Code Tables

[13] d1 codes: Application Functions 2

Type
< o [0}
S £ o §. g
S w 2c| a o
§ g Name Control method and Data setting range @z %g 8 Default value B
£ 2|3 2% ] 3
0 o [a 14
d120 |Brake control signal (Brake- Y|Y| Y Y 999 5-263
release current) (REV)| Use 0.00 to 300.00%, 999: use J68 5-324
d121 |Brake signal (Brake-release Y|Y| Y Y 999
frequency/speed) Use 0.0 to 25.0 Hz, 999: use J69
(REV)
d122 |Brake control signal (Brake- Y|Y| Y Y 999
release timer) (REV)| Use 0.0 to 5.000 s, 999: use J70
d123 |Brake signal - Brake-release Y|Y] Y Y 999
torque (REV) | Use 0.00 to 300.00%, 999: use J95
d124 |Brake signal (Brake- Y|Y| Y Y 999
apply/speed) Use 0.0 to 25.0 Hz, 999: use J71 @
(REV) a
d125 |Brake signal (Brake-apply Y|Y| Y Y 999 ()
timer) (REV)(0.000 to 5.000 s, 999 O
d132 |(For adjustment by 0.000 to 1.000 Y|Y| Y [Y1Y 0.500 5-324 Z
manufacturer) *28 2 Q
d190 |(For adjustment by 0to 150 Y|[Y] Y Y 0 6
manufacturer) *28 >
d192 |(For adjustment by 0.00 to 10.00 Y|Y| Y Y 0.30 )
manufacturer) *28 L
d198 |(For adjustment by 0 to 65535 Y|Y] Y Y 0
manufacturer) *28 Y9}
Q.
®©
<
(@)

*28 This is a function code for adjustment by the manufacturer. Do not access this function code.
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[14] d2 codes: Application Functions 2
Among d2 control methods, are enabled.
Type
s ) [0}
5 £o|% g
= QO c Q
g g Name Control method and Data setting range § > §§ § Default value ,8
i 2|D|E° |8 3
hff ) o 14
d204 Position regulator gain 0.1 to 300.0 Y[N| Y |Y 1.0 5-325
(high speed range)
d206 Electronic gear ratio 1 to 65535 Y[N| N |Y 1
(Denominator)
d207 (Numerator) Y|[Y| N |Y 1
d208 Orientation mode selection 0: With shortcut (run command direction and reverse rotation) Y[N| N |Y 1
1: Without shortcut (run command direction)
Homing mode selection 0000~00FF (Hexadecimal display) Y[N| N |Y 0000
bit 0 to 6: Reserved
d209 Bit 7: Z-phase compensation
0: Disable
1: Enable
Homing frequency/orientation|0.1 to 599.0 Hz Y[N| Y |Y 5.0
d213 |frequency
Homing deceleration 0.00 to 6000 s Y[N| Y |Y 6.00
d215 |time/orientation deceleration
time
Homing shift teaching 0: Disable Y|IN| Y |Y 0
d217 1: Enable (calculates the mechanical origin and Z-phase during
orientation from the distance from Z-phase and the preset value,
and writes the result to d242, d243)
4223 Excessive deviation detection |0 to 9999 (user value) Y[N| Y |Y 0
value (higher order digits) |* Disable when 0 for both d223, d224
d224 (lower order digits) Y[N| Y |Y 0
4237 Positioning data selection 0: Handle positioning data as absolute position (ABS) Y[N| Y |Y 0
(INC/ABS switching) | 1: Handle positioning data as travel (INC)
d238 Positioning data selection 0.000t0 0.100 s Y[N| Y |Y 0.000
agreement timer
d239 |Positioning complete range 0 to 9999 (user value) Y[N| Y |Y 1
4240 Preset position -9999 to 9999 (user value) Y|IN| Y |Y 0
(higher order digits)
d241 (lower order digits) |0 to 9999 (user value) Y[N| Y |Y 0
d242 Homing shift value 0 to 9999 (user value) Y|IN| Y |Y 0
(higher order digits)
d243 (lower order digits) Y[N| Y |Y 0
d244 Positioning data 1 -9999 to 9999 (user value) Y|IN| Y |Y 0
(higher order digits)
d245 (lower order digits) |0 to 9999 (user value) Y[N| Y |Y 0
d246 Positioning data 2 Same as d244 Y|IN| Y |Y 0
(higher order digits)
d247 (lower order digits) |Same as d245 Y[N| Y |Y 0
d248 Positioning data 3 Same as d244 Y|IN| Y |Y 0
(higher order digits)
d249 (lower order digits) |Same as d245 Y[N| Y |Y 0
4250 Positioning data 4 Same as d244 Y|IN| Y |Y 0
(higher order digits)
d251 (lower order digits) |Same as d245 Y[N| Y |Y 0
d252 Positioning data 5 Same as d244 Y|IN|] Y |Y 0
(higher order digits)
d253 (lower order digits) |Same as d245 Y[N| Y |Y 0
d254 Positioning data 6 Same as d244 Y|IN| Y |Y 0
(higher order digits)
d255 (lower order digits) |Same as d245 Y[N| Y |Y 0
4256 Positioning data 7 Same as d244 Y|IN|] Y |Y 0
(higher order digits)
d257 (lower order digits) |Same as d245 Y[N| Y |Y 0
4258 Positioning data 8 Same as d244 Y|IN| Y |Y 0
(higher order digits)
d259 (lower order digits) |Same as d245 Y[N| Y |Y 0
Positioning data 0: Disable positioning data communication command Y[N| Y |Y 0
d277 |communication command 1: Enable positioning data communication command
selection
d296 Command current position Same as d244 Y |N - N -
monitor  (higher order digits)
d297 (lower order digits) |Same as d245 Y |N - N -
d298 Feedback current position Same as d244 Y |N - N -
monitor  (higher order digits)
d299 (lower order digits) |Same as d245 Y |N - N -
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[15] U codes: Customizable Logic

Among U code control methods, with some exceptions, all control methods (CwzD Gra))
are enabled.

Type

c o [0}
5 £ol% g
=3 ) w £ | &| Default | o
© 38 Name Control method and Data setting range Q1= SE| 3| vale 2
8 2
E AGIEEIE 5
m| |8 |o i

U00 |Customizable logic 0: Disable Y[Y|] Y |Y 0 5-336

(Operation selection) | 1: Enable (Customizable logic operation)
The ECL alarm occurs when changing from 1 to 0 during operation.

U01 |Customizable logic [Digital] Y|[Y|] N |Y 0
Step 1 (Block selection) 0: No function assigned
10 to 16: Through output + General-purpose timer (*)
20 to 26: AND operation + general-purpose timer (*)
30 to 36: OR operation + general-purpose timer (*)
40 to 46: Exclusive XOR operation + general-purpose timer (*)
50 to 55: Set priority flip-flop + general-purpose timer (*)
60 to 65: Reset priority flip-flop + general-purpose timer (*)
70, 72, 73: Rising edge detector + general-purpose timer (*)
80, 82, 83: Falling edge detector + general-purpose timer (*)
90, 92, 93: Rising & falling edges detector + general-purpose timer (*)
100 to 106: Hold + general-purpose timer (*)
110: Increment counter
120: Decrement counter
130: Timer with reset input
140 to 145: D flip-flop + general-purpose timer (*)
150 to 155: T flip-flop + general-purpose timer (*)

*General-purpose timer function (lowest digits 0 to 5)
: No timer

1: On-delay timer

2: Off-delay timer

3: Pulse (One-shot)

4: Re-triggerable timer

5: Pulse string output

6: On/Off-delay timer

(O =Tl FUNCTION CODES

[Analog]
2001: Adder
2002: Subtracter
2003: Multiplier
2004: Divider
2005: Limiter
2006: Absolute value
2007: Inverting adder
2008: Variable limiter
2009: Linear function
2010: Remainder
2011: Limiter 2
2013: Dead zone
2014: Fixed adder
2015: Fixed subtracter
2016: Fixed multiplier
2017: Fixed divider

2051 to 2058: Comparator 1to 8

2059: Equivalent comparator 2
2060: Comparator 9
2071: Window comparator 1
2072: Window comparator 2
2101: High selector
2102: Low selector
2103: Average
2151: Function code (Read from S13)
2201: Inverse scale transformation
2202: Scale transformation
3001: Quadratic function
3002: Square root function

[Digital + analog
4001: Hold
4002: Inverting adder switching
4003: Selector 1
4004: Selector 2
4005: LPF (Low pass filter)
4006: Rate limiter
4007: Integrator 1
4008: Integrator 2
4009: Integrator 3
4010: Integrator 4
4011: Pulse length measurement
4012: Totalizer
4013: Peak hold (Max.)
4014: Peak hold (Min.)
4016: Decoder
5000: Selector 3
5100: Selector 4
6001: Reading of function codes
6002: Writing of function codes
6003: Temporary rewriting of function codes
6004: Function codes link
6005: Reading of selected function code
6011: bit extraction (S code)
6012: bit extraction (M code)
6013: bit extraction (W code)
6014: bit extraction (X code)
6015: bit extraction (Z code)
6101: PID dancer output gain frequency
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Type
c o )

c £o|E g

% 3 Name Control method and Data setting range & 03)% g| Default g

53 grang Wwl(z|2s|g| valve | £

w g L|s=|g %

W O o 14

U02 |Customizable logic Some signals are disabled depending on the control method. Y|[Y|] N |Y 100 5-336

Step 1 (Input 1) [For details, refer to E20 or E61.

U3 (Input 2) %gf’gsit’aEl]?’E] Y[Y[ N |Y]| 100
0(1000): Inverter running "RUN"
1(1001): Frequency (speed) arrival "FAR"
2(1002): Frequency (speed) detection “FDT2
3(1003): Undervoltage detected (Inverter stopped) "LU”
4(1004): Torque polarity detection “B/D”
5(1005): Inverter output limiting "IoL"
6(1006): Auto-restarting after momentary power failure "IPF"
7(1007): Motor overload early warning "oL"
8(1008): Keypad operation "KP"
10(1010):  Inverter ready to run "RDY"
15(1015):  AX terminal functions "AX"
16(1016):  Pattern operation stage transition "TU"
17(1017):  Pattern operation cycle completed "TO"
18(1018):  Pattern operation stage No. 1 “STG1”
19(1019):  Pattern operation stage No. 2 “STG2"
20(1020):  Pattern operation stage No. 4 “STG4”
21(1021):  Frequency (speed) arrival 2 “FAR2”
22(1022):  Inverter output limiting (with delay) “loL2”
25(1025):  Cooling fan ON-OFF control "FAN"
26(1026):  Auto-resetting "TRY"
28(1028):  Cooling fin overheat early warning "OH"
29(1029):  Master-follower synchronization complete "SY"
30(1030):  Lifetime alarm "LIFE"
31(1031):  Frequency (speed) detection 2 ‘FDT2”
33(1033):  Reference loss detection “REF OFF”
35(1035):  Inverter outputting “RUN2”
36(1036):  Overload prevention controlling "OLP"
37(1037):  Current detection "ID"
38(1038):  Current detection 2 “ID2”
39(1039):  Current detection 3 “ID3”
41(1041):  Low current detection "IDL"
42(1042):  PID alarm output “PID-ALM”
43(1043):  Under PID control “PID-CTL”
44(1044):  Under PID low liquid level stop “PID-STP”
45(1045):  Low torque detection “U-TL”
46(1046):  Torque detection 1 “TD1”
47(1047):  Torque detection 2 “TD2”
48(1048):  Motor 1 selected “SWM1”
47(1047): Motor 2 selected “SWM2”
52(1052):  Performing forward rotation “FRUN”
53(1053):  Performing reverse rotation “RRUN”
54(1054):  In remote mode "RMT"
55(1055):  Run command entered "AX2"
56(1056):  Motor overheat detected by thermistor "THM"
57(1057):  Machine brake signal control "BRKS"
58(1058):  Frequency (speed) detection 3 “FDT3”
59(1059):  C1 terminal disconnection detection “C10FF”
70(1070):  Speed valid "DNZS"
71(1071):  Speed agreement "DSAG"
72(1072): Frequency (speed) arrival 3 “FAR3”
76(1076):  Speed agreement/PG error detection “PG-ERR”
77(1077):  Low DC link bus voltage detection “U-EDC”
79(1079):  During deceleration in momentary power failure “IPF2”
80(1080):  Stop position override alarm “oT”
81(1081):  Positioning "TO"
82(1082):  Positioning complete "PSET"
83(1083):  Current position overflow "POF"
84(1084):  Maintenance timer "MNT"
87(1087):  Frequency arrival and frequency detection "FARFDT"
89(1089):  Magnetic pole position detection complete signal "PTD"
90(1090):  Alarm content 1 “AL1”
91(1091):  Alarm content 2 “AL2”
92(1092):  Alarm content 4 “AL4”
93(1093):  Alarm content 8 “AL8”
95(1095):  Performing forced operation "FMRUN"
98(1098):  Warning “L-ALM”
99(1099):  Batch alarm "ALM"
100: No assignment "NONE"
101(1101): EN terminal detection circuit error "DECF"
102(1102): EN terminal input OFF "ENOFF"
105(1105):  Braking transistor error "DBAL"
125(1125):  Integral power pulse output "POUT"
131(1131):  Performing speed limiting "S-LIM"
132(1132): Torque limiting "T-LIM"
133(1133):  Low current detection 2 “IDL2”
251(1251):  Shift key ON/OFF status "MTGL"
2001 to 2260 (3001 to 3260):

Customizable logic: Step 1 to 260 output “S001” to “S0O260”
4001(5001): X1 terminal input “X1”
4002(5002): X2 terminal input “X2"
4003(5003): X3 terminal input “X3”
4004(5004): X4 terminal input “X4”
4005(5005): X5 terminal input “X5”
4010(5010): FWD terminal input "FWD”
4011(5011): REV terminal input "REV”
4021(5021): 11 terminal input “11”
4022(5022): 12 terminal input “12”
4023(5023): 13 terminal input “13”
4024(5024): 14 terminal input “14”
4025(5025): 15 terminal input “15”
4026(5026): 16 terminal input “16”
4027(5027): 17 terminal input “7”
4028(5028): 18 terminal input “18”
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Type
S o )
5 So|% g
=3 N ) W £ | 8| Default | -
238 ame Control method and Data setting range 2= <o value [
S © S[®m|E5|® ©
w g w g = T“z °
[ o a 14
4029(5029): 19 terminal input “19” 5-336
4030(5030): 110 terminal input “10”
4031(5031): 111 terminal input “111”
4032(5032): 112 terminal input “1M12”
4033(5033): 113 terminal input “113”
4041(5041): CLI1 terminal input "CLI1"
4042(5042): CLI2 terminal input "CLI2"
4043(5043): CLI3 terminal input "CLI3"
4044(5044): CLI4 terminal input "CLI4"
4045(5045): CLI5 terminal input "CLI5"
4046(5046): CLI6 terminal input "CLI6"
4047(5047): CLI7 terminal input "CLI7"
4048(5048): CLI8 terminal input "CLI8"
4049(5049): CLI9 terminal input "CLI9"
4081(5081): Key input RUN/FWD “KP-RUN/KP-FWD”
4082(5082): Key input REV “KP-REV”
4083(5083): Key input STOP “KP-STOP”
4084(5084): Key input UP “KP-UP”
4085(5085): Key input DOWN “KP-DOWN” 0
4088(5088): Key input SHIFT “KP-SHIFT” L
4091(5091): Key input RESET “KP-RESET” Q
4101(5101): X1 terminal input (Terminal block) “X1-TERM” Q
4102(5102): X2 terminal input (Terminal block) “X2-TERM” o
4103(5103): X3 terminal input (Terminal block) “X3-TERM” pd
4104(5104): X4 terminal input (Terminal block) “X4-TERM” (@]
4105(5105): X5 terminal input (Terminal block) “X5-TERM” -
4110(5110): FWD terminal input (Terminal block) “FWD-TERM” O
4111(5111): REV terminal input (Terminal block) “REV-TERM” pd
6000(7000): Final run command RUN "FL_RUN" )
6001(7001): Final run command FWD “FL_FWD” L
6002(7002): Final run command REV “FL_REV”
6003(7003): Accelerating “DACC” 0
6004(7004): Decelerating “‘DDEC”
6005(7005): During anti-regenerative “‘REGA” Q
6006(7006): Within dancer position reference point “‘DR_REF” 2
6007(7007): Presence of an alarm factor “ALM_ACT” O
6100: TRUE(1) fixed input
6101: FALSE(0) fixed input
* Inside the () is the negative logic signal. (OFF at short-circuit)
[Analog]

8000: Output frequency 1 (before slip compensation)
8001: Output frequency 2 (after slip compensation)
8002: Output current

8003: Output voltage

8004: Output torque

8005: Load rate

8006: Input power

8007: PID feedback value

8008: Actual speed/estimated speed

8009: DC link bus voltage

8013: Motor output

8015: PID command (SV)

8016: PID output (MV)

8017: Master-follower angle deviation

8018: Inverter cooling fin temperature

8021: PG feedback value

8022: Torque current command

8023: PID deviation

8026: Reference frequency (before acceleration/deceleration calculation)

9001: Analog [12] terminal input signal “12”
9002: Analog [C1] terminal input signal (C1 function) “C1”
9003: Analog [C1] terminal input signal (V2 function) V2"
9004: Analog [32] terminal input signal “32”
9005: Analog [C2] terminal input signal “Cc2”
9010: UP/DOWN values “UP/DOWN”
[E3N]

[Digital]

0(1000) Inverter running "RUN"
1(1001) Frequency (speed) arrival "FAR"
2(1002) Frequency (speed) detection “FDT2
3(1003) Undervoltage detected (Inverter stopped) "LU”
4(1004): Torque polarity detection “B/D”
5(1005) Inverter output limiting "IoL"
6(1006) Auto-restarting after momentary power failure "IPF"
7(1007) Motor overload early warning "oL"
8(1008) Keypad operation "KP"
10(1010) Inverter ready to run "RDY"
15(1015) AX terminal functions "AX"
16(1016) Pattern operation stage transition "Tu"
17(1017) Pattern operation cycle completed "TO"
18(1018) Pattern operation stage No. 1 “STG1”
19(1019) Pattern operation stage No. 2 “STG2”
20(1020) Pattern operation stage No. 4 “STG4”
21(1021) Frequency (speed) arrival 2 “FAR2”
22(1022) Inverter output limiting (with delay) “loL2”
25(1025):  Cooling fan ON-OFF control "FAN"
26(1026) Auto-resetting "TRY"
28(1028) Cooling fin overheat early warning "OH"
29(1029) Master-follower synchronization complete "SY"
30(1030) Lifetime alarm "LIFE"
31(1031) Frequency (speed) detection 2 ‘FDT2”
33(1033) Reference loss detection “REF OFF”
35(1035) Inverter outputting “RUN2”
36(1036) Overload prevention controlling "OLP"
37(1037) Current detection "ID"
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Type
c o )
[} I~ o))
So wl | 22|38 petaur | S
gg Name Control method and Data setting range @ z é’,% E vealil:e E
[ g L|s=|g %
[ o a 14
38(1038) Current detection 2 “ID2” 5-336
39(1039) Current detection 3 “ID3”
41(1041) Low current detection "IDL"
42(1042) PID alarm output “PID-ALM”
43(1043) Under PID control “PID-CTL”
44(1044) Under PID low liquid level stop “PID-STP”
45(1045) Low torque detection “U-TL”
46(1046) Torque detection 1 “TD1”
47(1047) Torque detection 2 “TD2”
48(1048) Motor 1 selected “SWM1”
47(1047) Motor 2 selected “SWM2”
52(1052) Performing forward rotation “FRUN”
53(1053) Performing reverse rotation “RRUN”
54(1054) In remote mode "RMT"
55(1055) Run command entered "AX2"
56(1056) Motor overheat detected by thermistor "THM"
57(1057) Machine brake signal control "BRKS"
58(1058) Frequency (speed) detection 3 “FDT3”
59(1059):  C1 terminal disconnection detection “C10FF”
70(1070):  Speed valid "DNZS"
71(1071):  Speed agreement "DSAG"
72(1072) Frequency (speed) arrival 3 “FAR3”
76(1076) Speed agreement/PG error detection “PG-ERR”
77(1077) Low DC link bus voltage detection “U-EDC”
79(1079) During deceleration in momentary power failure “IPF2”
80(1080) Stop position override alarm “‘oT”
81(1081) Positioning "TO"
82(1082) Positioning complete "PSET"
83(1083) Current position overflow "POF"
84(1084) Maintenance timer "MNT"
87(1087) Frequency arrival and frequency detection "FARFDT"
89(1089) Magnetic pole position detection complete signal "PTD"
90(1090) Alarm content 1 “AL1”
91(1091) Alarm content 2 “AL2”
92(1092) Alarm content 4 “AL4”
93(1093) Alarm content 8 “AL8”
95(1095) Performing forced operation "FMRUN"
98(1098) Warning “L-ALM”
99(1099) Batch alarm "ALM"
100: No assignment "NONE"
101(1101):  EN terminal detection circuit error "DECF"
102(1102): EN terminal input OFF "ENOFF"
105(1105):  Braking transistor error "DBAL"
125(1125):  Integral power pulse output "POUT"
131(1131):  Performing speed limiting "S-LIM"
132(1132):  Torque limiting "T-LIM"
133(1133): Low current detection 2 “IDL2”
2001 to 2260 (3001 to 3260):
Customizable logic: Step 1 to 260 output “S001” to “S0O260”
4001(5001): X1 terminal input “X1”
4002(5002): X2 terminal input “X2"
4003(5003): X3 terminal input “X3”
4010(5010): FWD terminal input "FWD”
4011(5011): REV terminal input "REV”
4041(5041): CLI1 terminal input "CLI1"
4042(5042): CLI2 terminal input "CLI2"
4043(5043): CLI3 terminal input "CLI3"
4044(5044): CLI4 terminal input "CLI4"
4045(5045): CLI5 terminal input "CLI5"
4046(5046): CLI6 terminal input "CLI6"
4047(5047): CLI7 terminal input "CLI7"
4048(5048): CLI8 terminal input "CLI8"
4049(5049): CLI9 terminal input "CLI9"
4101(5101): X1 terminal input (Terminal block) “X1-TERM”
4102(5102): X2 terminal input (Terminal block) “X2-TERM”
4103(5103): X3 terminal input (Terminal block) “X3-TERM”
4110(5110): FWD terminal input (Terminal block) “FWD-TERM”
4111(5111): REV terminal input (Terminal block) “REV-TERM”
6000(7000): Final run command RUN "FL_RUN"
6001(7001): Final run command FWD “FL_FWD"
6002(7002): Final run command REV “FL_REV”
6003(7003): Accelerating “DACC”
6004(7004): Decelerating “DDEC”
6005(7005): Anti-regenerative “REGA”
6006(7006): Within dancer position set point “DR_REF”
6007(7007): Presence of an alarm factor “ALM_ACT”
6100: TRUE(1) fixed input
6101: FALSE(0) fixed input
* Inside the () is the negative logic signal. (OFF at short-circuit)
[Analog]
8000: Output frequency 1 (before slip compensation)
8001: Output frequency 2 (after slip compensation)
8002: Output current
8003: Output voltage
8004: Output torque
8005: Load rate
8006: Input power
8007: PID feedback value
8008: Actual speed/estimated speed
8009: DC link bus voltage
8013: Motor output
8015: PID command (SV)
8016: PID output (MV)
8018: Inverter cooling fin temperature
8022: Torque current command
8023: PID deviation
8026: Reference frequency (before acceleration/deceleration calculation)
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Type
c o )
S £ =) E. g
So w >£| 8| pefault | =
©73 Name Control method and Data setting range @l=| &E 8 alue g
3° Wis| 5| g| vVau ®
w g w g = ﬁ °
w o [a] @
9001: Analog [12] terminal input signal “12" 5-336
9002: Analog [C1] terminal input signal (C1 function) “c1”
9003: Analog [C1] terminal input signal (V2 function) “v2”
9010: UP/DOWN values “UP/DOWN”
uo4 (Function 1) |-9990 to 0.00 to 9990.0 Y|Y| N [Y 0.00
uos (Function 2) Y|Y| N |Y 0.00

The assignment of the function codes in the customizable logic steps 1 to 14 is as follows. The setting range is the same as with
U01 to U05.

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10
Logic circuit uo1 uo6 U u16 u21 u26 u31 u36 u41 U46
Input 1 uo2 uo7 u12 u17 u22 u27 u32 us7 u42 u47
Input 2 uo3 uo8 u13 u18 u23 u28 u33 u3s u43 u48
Function 1 uo4 uo9 u14 u19 u24 u29 u34 U39 u44 uU49 w
Function 2 Uo5 U10 U15 U20 U25 U30 U35 U40 U45 U50 ul
Step 11 Step 12 Step 13 Step 14 (@)
Logic circuit U51 U56 u61 u66 O
Input 1 us2 us7 u62 ue7 @)
Input 2 Us53 us8 ue3 ues P
Function 1 us4 u59 ue4 ue9 Q
Function 2 U55 U60 U65 U70 =
O
Z
)
L
Type (o)
Qo
i R 8
So £ 2| 2| Default | & <
R Name Control method and Data setting range EJ«% - €| 8| value 3 (@)
38 2
2 2|0 528 3
i ) o [v'4
U71 |Customizable logic 0: Disable Y|Y| N |Y 0 5-336
Output signal 1 (Output |1 to 260: Output of step 1 to 260 “S001” to “S0260”
selection)
to to
uso Output signal 10 (Output
selection)
U81 |Customizable logic 0to 172 (1000 to 1172): Y|Y|] N [Y 100
Output signal 1 (Function Same as E98, but 19, 80, and 121 to 129 cannot be selected
selection)|241 to 245 (1241 to 1245): User-defined alarms 1 to 5 “CA1” to “CA5”
) ) 8001 to 8020: E61 selection value to which 8000 has been added
(o] 0
u90 Output signal 10 (Output
selection)
U91 |Customizable logic: Timer 0: Monitor disabled Y[Y|] Y |N 0
monitor (Step selection)|1 to 260: Step 1 to 260
U92 |Customizable logic: calculation [-9.999 to 9.999 Y|Y| N |Y]| 0.000
coefficient
(KA 1 mantissa portion)
u93 (KA 1 exponent portion)|-5 to 5 Y|[Y|] N |Y 0
u94 (KB 1 mantissa portion) [-9.999 to 9.999 Y|[Y| N |Y]| 0.000
u9s (KB 1 exponent portion)|-5 to 5 Y|[Y|] N |Y 0
u96 (KC 1 mantissa portion)|-9.999 to 9.999 Y|[Y| N |Y| 0.000
u97 (KC 1 exponent portion) |-5 to 5 Y|[Y|] N |Y 0
U98 |Customizable logic 0: Monitor disabled Y|[Y|] Y |Y 0 5-363
Output monitor (Step selection) |1 to 260: Step 1 to 260
U99 | Customizable logic ~ |Same as J105 (0 cannot be set) YIY] Y |Y 1
Output monitor (Display unit
selection)

5-45



5.2 Function Code Tables

[16] U1 codes: Customizable Logic

Among U1 code control methods, with some exceptions, all control methods (Cwz) CeewD GRa))
are enabled.

Type
c o [
@ £ o
So wl 22|32 pefaut | &
‘g § Name Control method and Data setting range @z Gé, £ 8| value B
2 AR 5
Il e [}
w o a 14
U100 | Task process cycle setting 0: Auto Y|[Y|] N |Y 0 5-336

(Selected automatically from 2, 5, 10, and 20 ms depending on the step number)
2: 2 ms (Up to 20 steps)
5: 5 ms (Up to 50 steps)
10: 10 ms (Up to 100 steps)
20: 20 ms (Up to 260 steps)

U101 |Customizable logic -999.0 to 0.00 to 9990.0 Y|Y] Y [N 0.00 |[5-336

Conversion operation 1 (X1) 5-368
u102 Conversion operation 1 (Y1)
U103 Conversion operation 2 (X2)
U104 Conversion operation 2 (Y2)
U105 Conversion operation 3 (X3)
U106 Conversion operation 3 (Y3)
U107 | Customizable logic automatic 0: Disabled Y[Y|] N |N 0
conversion coefficient 1: Calculation execution (Conversion 1)
calculation
U121 |Customizable logic -9990 to 0.00 to 9990.0 Y|Y|] Y |Y 0.00 |5-336
(User parameters 1)
to to
U170 (User parameters 50)
U171 | Customizable logic -9990 to 0.00 to 9990.0 Y[Y|] Y |Y 0.00
(Storage area 1)
to to
u180 (Storage area 10)
U181 | Customizable logic 0: Disabled Y|[Y|] N |Y 0
Output signal 11 (Output|1 to 260: Step output 1 to 260 “SO01” to “SO260”
selection)
to to
U184 Output signal 14 (Output
selection)
U185 | Customizable logic 0to 172 (1000 to 1172): Same as E98, but 19, 80, and 121 to 129 cannotbe |Y [Y| N [Y 100

Output signal 11 (Output|selected
selection)|241 to 245 (1241 to 1245): User-defined alarms 1 to 5 “CA1” to “CA5”
8001 to 8020: E61 selection value to which 8000 has been added

to to
U188 Output signal 14 (Function
selection)

U190 | Customizable logic 1to 260 Y|Y|] Y [N 15

Step setting (Step number)
U191 (Block selection) [Same as U01 Y[Y|] N |N 0
U192 (Input 1)|Same as U02 Y|Y|] N [N 100
U193 (Input 2)|Same as U03 Y|Y|] N [N 100
U194 (Function 1)|Same as U04 Y[Y|] N |N 0.00
U195 (Function 2)|Same as U05 Y[Y|] N |N 0.00
U196 | Customizable ROM version 0 to 9999 Y|Y| N |N 0 —

higher order 4 digits
(For manufacturer)

u197 (For user) |0 to 9999

U198 | Customizable ROM version 0 to 9999 Y|Y| N |N 0 —
lower order 4 digits
(For manufacturer)

U199 (For user)|0 to 9999 Y[Y|] N |Y 0 -

=<

<

=z

<

o
|
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[17] vy codes: LINK Functions
Among y code control methods, with some exceptions, all control methods (&¥z6) (et (ral)
are enabled.
Type < o o
S o w £ 2| 3| Defaul g
gg Name Control method and Data setting range @lz %g 8| value E
= @|b| 52§ 3
w ) a 12
y01 |RS-485 communication 1 0(1) to 255 Y[N| N |Y 1 5-372
(Station address)|0: Use BACnet MS/TP
y02 | (Operation selection when error|0: Immediate £ trip Y|N| Y |Y 0
occurs) (4 f:rb’ trip after running for the time specified by Timer y03.
2: £ r f trip if communication is not restored after retry while running for
the time specified by Timer y03.Continued operation if communication is
restored.
3: Continued operation
y03 (Timer)|0.0~60.0 s Y[N| Y |Y 2.0
yo4 (Baud rate)|0: 2400 bps Y[N| Y |Y 3
1: 4800 bps
2: 9600 bps
3: 19200 bps
4: 38400 bps
5: 57600 bps
6: 76800 bps
7: 115200 bps
y05 (Data length selection)[0: 8 bits 1: 7 bits Y N Y |Y 0
y06 (Parity selection)|0: N/A (Stop bit: 2 bits) Y|N| Y |Y 0
1: Even parity (Stop bit: 1 bit)
2: Odd parity (Stop bit: 1 bit)
3: N/A (Stop bit: 1 bit)
y0o7 (Stop bit selection)|0: 2 bits 1: 1 bit Y N Y |Y 0
y08 (Communication time-out{0: No detection Y|N| Y |Y 0
detection timer)[1: 1t060s
y09 (Response interval time)|0.00 to 1.00 s Y|N| Y |Y 0.01
y10 (Protocol selection)|0: Modbus RTU protocol Y|N| Y |Y 0
1: Reserved
2: Fuji general-purpose inverter protocol
5: BACnet MS/TP protocol
y11 [RS-485 communication 2 Same as y01 Y|N| N |Y 1
(Station address)
y12 | (Operation selection when error|0: Immediate £ trip Y[N| Y |Y 0
oceurs)|1: £~ £ trip after running for the time specified by Timer y13.
2: £ F trip if communication is not restored after retry while running for
the time specified by Timer y13.Continued operation if communication is
restored.
3: Continued operation
y13 (Timer)|Same as y03 Y|N| Y |Y 2.0
y14 (Baud rate) |Same as y04 Y|N| Y |Y 3
y15 (Data length selection) [Same as y05 Y|N| Y |Y 0
y16 (Parity selection)|Same as y06 Y[N|] Y |Y 0
y17 (Stop bit selection)|Same as y07 Y|N| Y |Y 0
y18 (Communication time-out Y|N| Y |Y 0
detection timer) Same as y08
y19 (Response interval time)|Same as y09 Y[N|] Y |Y 0.01
y20 (Protocol selection)|Same as y10 Y|N| Y |Y 0
y60 [BACNet MS/TP 0to 4194 Y|N| N |Y 37 5-375
Device instance
(higher order digits)
y61 (lower order digits)|y01 or y11 (depends on the set CH) 128 to 999 Y|N| N |Y 0
y62 |BACNet MS/TP 0 to 65534 Y|N| N |Y 0 5-375
Network number (Ch2)
y63 (Ch2)|0 to 65534 Y[N|] N |Y 0
y85 (For adjustment by [0000 to FFFF (in hexadecimal) Y|Y| Y |Y 0000
Ty86 | manufacturer) *9
y87
y88
y93 |RTU current format switching 0: Format 24 Y|Y| Y |Y 0 5-376
1: Format 19
y94 |Link function 0: Disable Y|[Y] Y |Y 0 5-377
(X terminal operation selection) |1: Enable
y95 |Data clear processing for 0: Do not clear the data when a communications error occurs. (compatible | Y | Y| Y |Y 0 5-378
communications error with the conventional inverters)
1: Clear the data of function codes S01, S05, and S19 when a
communications error occurs.
2: Clear the bit assigned to run command of function code S06 when a
communications error occurs.
3: Clear operations for 1 and 2 above are performed.
4: Clear operations for 1 and 2 above and S02, S03, S13, S15, S20, S21
*The targetalarms are £ 8, £, £ and £ 5.
y96 |Communication compatibility 0: Disable Y|N| Y |Y 0 5-379
mode 6: Enable (E1 compatibility)
7 : Enable (E2 compatibility)
y97 |Communication data storage 0: Store into nonvolatile memory (Rewritable times are limited) Y|[Y]| Y |Y|E3SE:0 |5-381
selection 1:  Write into temporary memory (Rewritable times are unlimited) E3N: 1
2: Save all data from temporary memory to nonvolatile memory (After all
save, data returns to 1)
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Type S o )
c .18 &
So w = 2| Z| Default a
e § Name Control method and Data setting range D= %g 8 value E
Lf @b 52§ 3
i 5 |o 4
y98 |Bus function (Operation |Frequency setting/torque command Run command Y|Y| Y |Y|E3SE:0 |5-381
selection) [E3S/E3E]
0: Based on H30 Based on H30
1:  Command from bus Based on H30
2: Based on H30 Command from bus
3:  Command from bus Command from bus
[E3N] E3N: 3
0: Based on F01/C30 Based on terminal
1:  Command from bus Based on terminal
2: Based on F01/C30 Command from bus
3:  Command from bus Command from bus
y99 |Loader link function Frequency setting Run command Y|Y| Y |N 0
(Operation selection) |[E3S/E3E]
0: Based on H30, y98 Based on H30, y98
1:  Command issued from FRENIC-Loader4
Based on H30, y98
2: Based on H30, y98 Command issued from FRENIC-Loader4
3:  Command issued from FRENIC-Loader4
Command issued from FRENIC-Loader4
[E3N]
0: Based ony98 Based on y98
1:  Command issued from FRENIC-Loader4
Based on y98
2: Based ony98 Command issued from FRENIC-Loader4
3:  Command issued from FRENIC-Loader4

Command issued from FRENIC-Loader4
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[18]

o code: Option Functions

Among o code control methods, with some exceptions, all control methods (&) Cesvi) (ra))
are enabled.

Function
code

Name

Control method and Data setting range

>
kel
[0}

E3S/E3E

E3N
Change when

running

Data copying

value

Related page

002
003

OPC-CP-RY option
Terminal [YBA/C] output

Terminal [Y7A/C] output
Terminal [Y8A/C] output

Refer to 001 to 007 in “Table 5.2-4 Control output terminal setting list table”

<

=z

<

100

<

=z

<

100

<

=z

=z

<

100

019

020

021

OPC-DIO option
(DI polarity)

(DI mode selection)

(DO mode selection)

0: Frequency setting (without polarity)
1: Frequency setting (with polarity)

* Enable at 020 = 0, 1 only

0: 8 bit binary frequency setting

1: 12 bit binary frequency setting

4: BCD 4 digit frequency setting 0.00 to 99.99 Hz
5: BCD 4 digit frequency setting 0.00 to 599.0 Hz
99: General DI function (11 to 113)

0: Output frequency 1 (before slip compensation)
1: Output frequency 2 (after slip compensation)
2: Output current

3: Output voltage

4: Output torque

5: Load factor

6: Input power

7: PID feedback value

8: Actual speed/estimated speed

9: DC link circuit voltage

13: Motor output

15: PID command (SV)

16: PID output (MV)

17: Master-follower angle deviation

18: Inverter cooling fin temperature

21: PG feedback value

22: Torque current command value

23: PID deviation

26: Reference frequency (before acceleration/deceleration calculation)
99: Individual signal output

027

028

Transmission error
(Operation selection)

(Timer)

0: Immediate £ r 5 trip when a communication error occurs.

1: Immediate £ r 5 trip after running for the time specified by Timer after a
communication error occurs.

: Immediate £ 5 trip if a communication error occurs and the
communication is not restored after retry while running for the time
specified by Timer. o

: Continued operation without £ 5 trip even if a communication error occurs.
Operation in accordance with the communication command after the
communication is restored.

4to 9: Same as 027 =0

10: £ 5 trip following the deceleration stop due to a communication error.

L r 5 trip following the deceleration stop after running for the time specified
by Timer after a communication error occurs.

12: Deceleration stop if a communication error occurs and the communication
is not restored after retry while running for the time specified by Timer.
Continued operation in accordance with the communication command if
the communication is restored.

[When combined with the DeviceNet option]

13: I’ermﬁgdiate run command OFF when a communication error occurs. (No
Cr 5 trip)

14: Forced operation in the forward direction when a communication error
oceurs. (No £ 5 trip)

15: Forced operation in the reverse direction when a communication error
oceurs. (No £ 5 trip)

[When combined with other options]
13 to 15: Same as 027 = 3

N

w

[Ny TN

0.0t0 60.0

0.0

030
to
039

Bus setting parameter 01
to
Bus setting parameter 10

0 to 255
The function of each function code differs depending on the bus option type.
For details, refer to the Bus Option Instruction Manual.

040
to
047

Write function code assignment 1
to
Write function code assignment 8

0000 to FFFF (in hexadecimal)

Data mapped 1/0 (writing)

The supported items and number of supported items differ depending on the
bus option type. For details on data setting, refer to the Bus Option Instruction
Manual.

0000

048

to
059

Read function code assignment
1

to
Read function code assignment
12

0000 to FFFF (in hexadecimal)

Data mapped 1/0 (reading)

The supported items and number of supported items differ depending on the
bus option type. For details on data setting, refer to the Bus Option Instruction
Manual.

0000

060

061
062

063

064
065

OPC-AIO option
Terminal [32] (Function selection)

(Offset adjustment)
(Gain adjustment)
(Filter setting)
(Gain base point)
(Polarity selection)

Same as E61

<

<

-5.0t0 5.0%

v+

0.0

0.00 to 400.00%

v

100.00

0.00t0 5.00 s

0.05

0.00 to 100.00%

v

100.00

0: Bipolar
1: Unipolar

<|=<|=<[=<|=<

Z|Zz|1Zz|Zz|Z2

<|<|=<|=<]|=<
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Type
S o ()
s £ [)) E. %
So w =28 a
§ '§ Name Control method and Data setting range ] z é’, % E value E
I Al s |8 o
i 5 |8 ©
066 (Bias)|-200.0 to 200.00% Y|N| Y |Y 0.00 -
067 (Bias base point)|0.00 to 100.00% Y|N| Y |Y 0.00
069 (Display unit)|Same as C58 Y[N| N |Y 2
070 (Maximum scale)|-999.0 to 0.00 to 9990.0 Y|{N| N [Y | 100.00
o71 (Minimum scale) |-999.0 to 0.00 to 9990.0 Y|IN| N |Y 0.00
075 |OPC-AIO option 0: 4 to 20 mA Unipolar Y|IN| N |Y 0
Terminal [C2] (Range selection)|1: 0 to 20 mA Unipolar
10: 4 to 20 mA Bipolar
11: 0 to 20 mA Bipolar
076 (Function selection)|Same as E61 Y[N| N |Y 0
o77 (Offset adjustment) [-5.0 to 5.0% Y[N|] Y |Y 0.0
078 (Gain adjustment) [0.00 to 400.00% Y |N| Y* [Y| 100.00
o079 (Filter setting)|0.00 to 5.00 s Y[N|] Y |Y 0.05
081 (Gain base point)|0.00 to 100.00% Y|N| Y* |Y| 100.00
082 (Bias)|-200.0 to 200.00% Y|N| Y [Y 0.00
083 (Bias base point) [0.00 to 100.00% YN[ Y |Y 0.00
085 (Display unit)|Same as C58 Y[N|[ N |Y 2
086 (Maximum scale) [-999.0 to 0.00 to 9990.0 Y[N| N |Y]| 100.00
087 (Minimum scale)|-999.0 to 0.00 to 9990.0 Y[N|[ N |Y 0.00
088 |OPC-AIO option 0: Signal ON with C1 terminal disconnection Y[N| N |Y 2
C10FF signal/mode selection 1: Signal ON with C2 terminal disconnection
2: Signal ON with C1 or C2 terminal disconnection
090 |OPC-AIO option Same as F31 Y|IN| Y |Y 0
Terminal [Ao]
(Function selection)
091 (Output gain) |0 to 300% Y|IN| Y |Y 100
093 |OPC-AIO option 0: Bipolar Y|IN| N |Y 1
Terminal [Ao] 1: Unipolar
(Polarity selection)
096 |OPC-AIO option Same as F31 Y[N|] Y |Y 0
Terminal [CS]
(Function selection)
097 (Output gain) [0 to 300% Y|N| Y |Y 100
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[19] o1 codes: Option Functions
Among o1 code control methods, with some exceptions, all control methods (&) (ra))
are enabled.

Type

So . w = 2| 2| Default | o
§ '§ Name Control method and Data setting range % z é’,é § value %
" 216 |8 g
0101 |OPC-DIO option Refer to 0101 to 0113 in “Table 5.2-3 Control input terminal setting listtable.” |Y |[N| N [|Y 100 —

to | Terminal [I1] (Function selection)
o113 to

Terminal [I13]  (Function selection)

0121 |Terminal [O01]  (Function selection) |Refer to 0121 to 0128 in “Table 5.2-4 Control output terminal setting list table.” | Y | N N Y 0
0122 | Terminal [02]  (Function selection) Y[N| N |Y 2
0123 | Terminal [03]  (Function selection) Y[N| N |Y 1
0124 | Terminal [O4]  (Function selection) Y[N| N |Y 3
0125 | Terminal [O5]  (Function selection) Y[N| N |Y 5
0126 | Terminal [O6]  (Function selection) Y[N| N |Y 6
0127 | Terminal [O7]  (Function selection) Y[N| N |Y 100
0128 | Terminal [O8]  (Function selection) Y[N| N |Y 100

(O =Tl FUNCTION CODES
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[20] 02 codes: Option Functions
Among 02 code control methods, with some exceptions, all control methods (&0 (ra))
are enabled.

Type
c o )
2 _|& >
So wl |22|%| Defaur | &
g g Name Control method and Data setting range & z ‘égg g value E
I Al s2 |8 ©
Gl |5 |8 &
0201 |IP address setting 1 0 to 255 Y|[Y]|] Y |Y]| E3S/E:0 | *29
E3N: 192
0202 |IP address setting 2 Y|Y| Y |Y| E3SE:0
E3N: 168
0203 |IP address setting 3 Y|IY| Y |Y 0
0204 |IP address setting 4 Y|Y| Y |Y| E3SE:0
E3N: 10
0205 | Subnet mask setting 1 Y|IY| Y |Y 255
0206 | Subnet mask setting 2
0207 | Subnet mask setting 3
0208 | Subnet mask setting 4 0
0209 | Default gateway setting 1 Y|Y| Y |Y 0
to |to
0212 | Default gateway setting 4
0213 |IP address setting mode 0: Fixed (Set with 0201 to 0204) Y|Y| Y |Y 0
1: Hard switching (Set with 0201 to 0203 and on the OPC-CP-ETM, or with
the rotary switches on the front of the E3N type.)
2: DHCP (Other than PROFINET)
3: DCP (PROFINET)
0214 | Protocol Settings 0: None (invalid) Y|Y| Y |Y|E3S/ETO0
1: PROFINET-RT E3N: 3
2: EtherNet/IP
3: Modbus TCP
4: Reserved
0215 |KEEP-ALIVE startup time 10t0720 s Y|Y|] Y |Y 60
0216 |Monitoring time setting 0.0t060.0s Y|Y|] Y |Y 0
0217 |For manufacturer 0 to 65535 Y|Y|] Y |Y bACO
0218 |For manufacturer 0to 419 Y|Y|] Y |Y 0
0219 |For manufacturer 0 to 9999 Y|Y|] Y |Y 0
02t21 ¥V{it2£U”Cti°” code assignment | Set the function code to write from the master to the inverter. Y|Y] Y |Y] 0000
0 (o]
0252
02t53 I?facééunction code assignment | Set the function code to read from the inverter to the master. Y|Y|[ Y |Y] 0000
0 (o]
0284
0299 | Ethernet setting reflection 0: Disable Y|Y| N |N 0
1: Perform a reset (The setting values automatically return to 0.)

*29 Enable the settings for these function codes either by setting 0299 = 1 after setting 0201 through 0284 (*30), or by turning the inverter power supply OFF
and then ON again.
*30 The setting for 0216 is immediately applied.
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[21] K codes: Keypad Functions

Among K code control methods, with some exceptions, all control methods (&) (ra))
are enabled.

Factory default...A (for Asia), C (for China), E (for Europe), U (for Americas), K (for Korea), J (for Japan)

>
kel
@

Default

Name Control method and Data setting range value

Function
code
E3S/E3E
E3N
Change when
running
Data copying
Related page

<
=z
<
<

K01 [Multi-function keypad TP-A2SW
(Language selection)

0: Japanese A, E, U, K1/5-383
1: English C:6

2: German J:0
3: French

4: Spanish

5: Italian

6: Chinese

7: Korean

8: Russian

9: Greek

10: Turkish

11: Polish

12: Czech

13: Swedish
14: Portuguese
15: Dutch

16: Malay

17: Vietnamese
18: Thai

19: Indonesian

K02 (Backlight OFF time) [0: Always OFF Y|IN| Y |Y 5
1 to 30 min
K03 (Brightness adjustment) |0 (dark) to 10 (bright) Y[N|] Y |Y 5
K04 (Contrast adjustment) [0 (low) to 10 (high) Y|IN| Y |Y 5
K08 (Status display)|0: Hide 1: Show all Y|N| Y [Y 1 5-384
* This also applies to the status display selection of the standard keypad (TP-
E2).
Operation guide display 1: Bar graph display Y[N|] Y |Y 0
Output frequency 1 (before slip compensation) Y[N|] Y |Y 13 5-385
Output frequency 2 (after slip compensation)

0

1

2

3: Reference frequency
4: Motor speed
5:

6

7

8

(O =Tl FUNCTION CODES

K15 (Screen selection)
K16 | (Sub-monitor 1 display content)

Load shaft speed
Feed speed (line speed)
Constant feed time
: Speed (%)
13: Output current
14: Output voltage
18: Calculated torque
19: Input power
20: PID command value
22: PID feedback value
23: Timer value
24: PID output
25: Load rate
26: Motor output
27: Analog input monitor
31: Current position
32: Positioning deviation
33: Torque current (%)
34: Flux command (%)
35: Input watt-hour
38: Stop target position
39: PID deviation
40: Torque bias
42: Customizable logic output

K17 (Sub-monitor 2 content) |Same as K16
K20 (Bar graph 1 content)|1 to 26
)|
)

1:  Output frequency 1 (before slip compensation)
K21 (Bar graph 2 content; 13: Output current
14: Output voltage
18: Calculated torque
19: Input power
25: Load rate
26: Motor output

13
18

<|=<|=<[=<
Z(Z|Z|Z2
<|=<|=<|=<
<|=<|=<[=

K22 (Bar graph 3 content
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Type
c o )
o £ o
So ul [32|3| pefaut | &
g g Name Control method and Data setting range @z Gé,g 8| Vvalue E
= @|D]|s=|8 3
m &) o 14
K25 |Display Unit for Load speed 1: No unit Y[N|] Y |Y 4 5-385
4: r/min
10: mm/s
11: mm/m
12: mm/h
13: m/s
14: m/min
15: m/h
16: FPS
17: FPM
18: FPH
19: SPM
20: m3/s
21: m3/min
22: m3/h
23:L/s
24: L/min
25:L/h
26: GPS
27: GPM
28: GPH
29: CFS
30: CFM
31: CFH
32: kg/s
33: kg/m
34: kg/h
35: Ib/s
36: Ib/m
37:1b/h
38: AF/Y
The units for the load speed can be displayed when the multi-function keypad
(TP-A2SW) is used.
K40 |For manufacturer Oto7 Y|IN| Y |Y 0
K51 |Traceback 0: Allow Y|Y|] Y |Y 0
(Data overwrite selection) |1: Prohibit
K52 (Sampling cycle) [0: 1 ms Y|[Y|] Y |Y 2
1:2ms
2:5ms
3:10 ms
4:20 ms
5:50 ms
6: 100 ms
7:200 ms
8: 500 us
K53 (CH4 operation selection)|0: Analog signal Y|Y| Y |Y 0 5-386
1: Digital signal
K54 (Analog Ch1 source selection) [0000 to FFFF (in hexadecimal) Y|[Y|] Y |Y 2907
K55 (Analog Ch2 source selection) Y|Y| Y |Y 290B
K56 (Analog Ch3 source selection) Y|[Y|] Y |Y 0815
K57 (Analog Ch4 source selection) Y|Y|] Y |Y FFFF
K58 (Digital Ch1 source selection) [0000 to 00FF (Hexadecimal display) Y|Y|] Y |Y 0080
K59 (Digital Ch2 source selection) Y[Y|] Y |Y 0081
K60 (Digital Ch3 source selection) Y[Y|] Y |Y 0082
K61 (Digital Ch4 source selection) Y[Y|] Y |Y 0083
K62 (Digital Ch5 source selection) Y[Y|] Y |Y 0084
K63 (Digital Ch6 source selection) Y|[Y|] Y |Y 00FF
K64 (Digital Ch7 source selection) Y|Y| Y |Y 00FF
K65 (Digital Ch8 source selection) Y[Y|] Y |Y 00FF
K91 [Multi-function keypad TP-A2SW |0: Disable Y|IN| Y |Y 0 5-387
(< Key shortcut selection) |11 to 99: Each mode
K92 (> Key shortcut selection) Y[N|] Y |Y 64
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Table 5.2-1 Factory default setting values by capacity

Fuji premium efficiency motors (When 5 is set to motor 1 to 2 selection P99/A39.)

Motor capacity Torque boost 1 to 2 *1 Moment'ary
FO9/A05 power failure
restart
(kW] [HP] HD/HHD ND/HND 13
0.06 1/10 8.4 6.7
0.1 1/8 8.4 6.7
0.2 1/4 8.4 6.7
0.4 1/2 71 4.0
0.75 1 3.8 26
1.5 2 3.0 24 0.5
2.2 3 25 21
3.7 5 2.4 2.0
55 75 1.9 1.9
7.5 10 1.8 1.8
11 15 1.3 13
15 20 1.2 12 .
18.5 25 0.9 0.9
22 30 0.9 0.9

Fuji standard motors, 8-series (When 0 is set for Motor 1 to 2 selection P99/A39.)

. Torque boost 1 to 4 *1 Momentary
Mot t
otor capactly FO9/A05 power failure
restart
(kW] [HP] HD/HHD ND/HND H13
0.06 110 8.4 6.7
0.1 1/8 8.4 6.7
0.2 1/4 8.4 6.7
0.4 1/2 71 4.0
0.75 1 3.5
0.5
1.5 2 6.8 4.9
2.2 3 4.5
3.7 5 5.5 41
5.5 7.5 4.9 3.4
7.5 10 44 2.7
11 15 3.5 21
15 20 2.8 1.6
1.0
18.5 25 1.3
2.2
22 30 1.1

*1

The torque boost (FO09/A05) is overwritten by the corresponding value based on the motor capacity
(P0O2/A16) setting value after the motor capacity (P02/A16) has been changed, after switching between ND,
HD, HND, or HHD drive modes (F80), or after data initialization (H03 = 2 to 3: Motor constant initialization).
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5.2 Function Code Tables

Table 5.2-2 Motor constant
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When HP display motor is selected by motor selection

(Function code P99/A39 = 1)
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5.3 Description of Function Codes

5.3 Description of Function Codes

This section describes details of function code. In principle, explanation is given for each function code in order of
group and numerical order. However, function codes that are strongly related to one function are explained
together in the first paragraph.

The following descriptions are for operation using the keypad attached to the inverter main body the
keypad (TP-M3)

For the E3N series, which is not equipped with a keypad on the main body, operate using Ethernet
communication or FRENIC-Loader. For details, refer to Chapter 9 “9.3 Ethernet Communication
Overview.”

The availability, selection range, etc., of certain function codes, as well as their related terminal/port
functions, differ between the E3S/E3E series and the E3N series. The following descriptions are for
the E3S/E3E series. For the E3N series, refer to “5.2.2 Function code tables” for differences related
to the function codes, and to the table below for differences related to the terminal/port functions, and
replace with the relevant content.

Differences in terminal/port functions (E3S/ESE<E3N)

Terminal/port function E3S/E3E E3N Reference
Control circuit terminal input [X1] to [X5] [X1] to [X3] EO01 to EO5
Control circuit terminal output [Y1], [Y2] [Y1] E20, E21

[FM1] [FM] F29 to F31, etc.
Analog output terminal

[FM2] None F32, F34, F35, etc.
RS-485 communication port 1 (When CBAD- N
(RJ-45 connector) CP is equipped) one Y98 (for E3N)
RS-485 communication port 2 [DX+], [DX-], .
Control circuit terminal [SD] None Used for Ethernet

communication
Ethernet communication port 1/2 None Yes
0201 to 0299 (for E3N)

Option card installation Possible Not possible * Used for Ethernet

communication
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5.3.1 F codes (Fundamental functions)

F00

Data protection

This is a function to protect currently set data by disabling the ability to make changes in function code data
(except FOO0) and all types of command values (frequency setting, PID command) by @/@ key operation from

keypad.
Function code change Keypad operation
FOO data by (DI(¥) key)
Changes from the keypad |Change from communication| various command setting
0 Allowed Allowed Allowed
1 Not allowed * Allowed Allowed
2 Allowed Allowed Not allowed
3 Not allowed * Allowed Not allowed

* Function codes cannot be changed from the keypad, however, function code FOO can be changed.

FOO data can be changed using the " key + @ key", or “ key + @ key" double operation.

As a similar function related to data protection, “Allow function code editing (Data change enabled) ‘WE-KP"”
which can be assigned to a digital input terminal is available (((2 Function code EO1 to E05 data = 19).

By combining data protection FOO, protection of function code functions is as follows:

Input signal “WE-KP”

Function code change

Changes from the keypad

Change from communication

OFF

Not allowed

ON

Follow setting of FOO

Allowed

@ + If “enable data change with keypad” [WE-KP] is set to a digital input terminal by mistake, it is not
possible to make changes in function codes. In this case, after shortening (ON) the terminal to which
temporarily “WE-KP” function is assigned, and the terminal [CM], change to a different function.

+ “WE-KP” is the change enable signal for function code, this is not the function to protect frequency

setting and PID command by @/@ key operation.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

Fo01 Frequency setting 1

Related function code: F18 Bias (Frequency setting 1)
C30 Frequency setting 2
C31 to C35 Analog input adjustment (Terminal [12])
C36 to C40 Analog input adjustment (Terminal [C1])
C41 to C45 Analog input adjustment (Terminal [V2])
C55 to C56 Analog input adjustment (Terminal [12]) (Bias
base point)
C61 to C62 Analog input adjustment (Terminal [C1]) (Bias
base point)
C67 to C68 Analog input adjustment (Terminal [V2]) (Bias
base point)
C50 Bias (Frequency setting 1) (Bias base point)
H61 UP/DOWN control initial value selection
H62 UP/DOWN control (Extension function selection)
d59, d61 to d63 Command (Pulse string input)

Select setting method of frequency setting. Select Frequency setting 1 with function code FO1, and Frequency
setting 2 with C30. Frequency setting 1 and Frequency setting 2 are selected with “Frequency setting
2/Frequency setting 1 “Hz2/ Hz1”,” which is assigned to the digital input terminal. (CJFunction code E01 to E05,
data = 39)

@ If a frequency setting of even higher priority than FO1/C30 (multistep frequency, jogging (inching),
frequency setting from communication, etc.) is selected, set the frequency based on the priority
(FO1/C30 is disabled).

For details on the frequency setting priority, refer to Chapter 8 “8.2.1 Frequency Setting Section.”
(The closer switches are to the block diagram output (frequency command) side, the higher the priority.)

FO1, C30

Command source
Data

0 Frequency setting with keypad (refer to the following descriptions to find the setting method)

Setting with voltage value to be input for terminal [12] (0 to £10 VDC, maximum output

1 frequency/+10 VDC)

Setting with current value (4 to 20 mA DC, maximum output frequency/20 mA DC) input for
2 terminal [C1] (C1 function)
(Set slide switch SW3 on the PCB to the [C1] side.)

Setting with result of adding the voltage value to be input for terminal [12] (0 to +10 VDC,
maximum output frequency/+10 VDC) and the current value to be input for terminal [C1] (4 to 20
3 mA DC, maximum output frequency/20 mA DC)

(If the result of addition is equal to or higher than the maximum output frequency, frequency is
restricted to the maximum output frequency.)

Setting with voltage value to be input for terminal [C1] (V2 function) (0 to +10 VDC, maximum
5 output frequency/+10 VDC)
(Set slide switch SW3 on the PCB to the [V2] side).

Setting with UP command “UP” and DOWN command “DOWN?” assigned to the digital input
terminal

7 It is necessary to assign the UP command (Data = 17) and DOWN command (Data = 18) to
digital input terminal [X1] to [X5]. (EO1 to EO05)

8 Frequency setting with keypad (with balanceless/bumpless function)

10 Setting with pattern operation

1 Frequency setting with digital input and output interface card (option)
(For details, refer to the Option Instruction Manual.)
Setting with pulse string input “PIN” (data = 48) assigned to digital input terminal [X5], or with PG
interface card (option)

12 Note: If using terminal [X5] with pulse string input, they may be affected by noise from other

wiring.
Keep wiring to terminal [X5] and other wiring as far apart as possible.
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Setting method of reference frequency

[1] Using the keypad (F01 =0 or 8)

(1) Set the data of function code FO1 to “0” or “8.” When the keypad is set to Programming or Alarm mode, the

OO

keys are disabled to modify the reference frequency. You need to switch to Running mode to enable

frequency setting with the @/@ keys.

(2) When @/@ keys are pressed, reference frequency is displayed and the least significant digit of the
reference frequency flashes.

(3) To change the reference frequency, press the @/@ key again. The changed reference frequency is
automatically saved (function code E64 = 0). If the reference frequency is saved, the next time the power is
turned on, operation is possible from the saved reference frequency. Saved setting values are applied to
function code C99, and are therefore copied with the keypad or FRENIC-Loader4 copy function.

Tip °

A manual saving method (function code E64 = 1) is available in addition to the above method for
saving frequency setting data. After changing the reference frequency, press the key to save.
While the data of function code FO1 is set to “0” or “8,” when frequency setting method other than
Frequency setting 1 (Frequency setting 2, communication, multistep frequency) is selected as
frequency setting, it is not possible to change the reference setting with @/@ keys even if keypad is
in Running mode. In this case, pressing @/@ keys displays the currently selected reference
frequency.

When frequency setting is performed with @/@ keys, the least significant digit displayed flashes
and the data is changed from the least significant digit and the changing digit gradually shifts to the
upper digit.

To set the reference frequency, first press the @/@ key once to make the least significant digit
blink. After that, each time the @ key is pressed, the cursor moves to the next higher digit where
data can be changed. This cursor movement allows you to easily move the cursor to the desired digit
and change the data in higher digits. This operation is called cursor movement.

When the data of function code FO1 is set to “8,” balanceless/bumpless function becomes enabled. If
changing to frequency setting with the keypad from a frequency setting method other than the
keypad, initial values for the new method will be the frequency settings prior to changing. By using
this function, even if frequency setting is switched, it is possible to perform operation without shock.
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[2] Setting the frequency with analog input (F01 =1 to 3, 5, 6)

It is possible to arbitrarily specify a frequency setting value for Frequency setting 1 from the analog inputs (voltage
value to be input to terminal [12] and [C1] (V2 function), or current value to be input to terminal [C1] (C1 function))
by multiplying them with the gain and adding the bias. The polarity can be selected, and the filter and offset can
be adjusted.

Adjustment constants of Frequency setting 1

Fo1 Bias Gain Polarit
. olarity .
Data Input terminal Input range Bias Refer.ence Gain Refer.ence Selector Filter Offset
point point
Oto+10V,
1 [12] 10 to +10 V F18 C50 C32 C34 C35 C33 C31
[C1] (C1]|4to 20 mA
2 function) 0to 20 MA F18 C50 C37 C39 C40 C38 C36
[12] + [C1] 0t0+10V, "1 kg | cs0 |c32| c34 c35 | C33 | C31
5 | (C1 function) -10to +10V
(Set by result of |4 to 20 mA
addition) 0to 20 MA F18 C50 C37 C39 C40 C38 C36
5 [C1] (V2 function) |0 to +10 V F18 C50 C42 C44 C45 C43 C41
Adjustment constants of Frequency setting 2
30 Bias Gain Polarit
; olarity .
Data Input terminal Input range Bias Refer.ence Gain Refer.ence Selector Filter Offset
point point
Oto+10V,
1 [12] 10 to +10 V C55 C56 C32 C34 C35 C33 C31
4 to 20 mA
2 [C1] 00 20 mA C61 C62 C37 C39 C40 C38 C36
[12] + [C1] 0t0*+10V, | cs5 | cs6 |c32| c34 c35 | C33 | C31
5 | (C1function) -10to +10V
(Set by result of |4 to 20 mA
addition) 0to 20 MA C61 C62 C37 C39 C40 C38 C36
5 [C1] (V2 function) |0 to +10 V Cc67 C68 C42 C44 C45 C43 C41

B Offsets (C31, C36, C41)

C31, C36, C41, and C74 set offsets for analog input voltage and current. These offsets also apply to signals sent
from the external equipment.

W Filters (C33, C38, C43)

C33, C38, C43, and C76 provide the filter time constants for analog input voltage and current. The larger the time
constant, the slower the response. Specify the proper filter time constant taking into account the response speed
of the machine (load). If the input voltage fluctuates due to line noise, increase the time constant.

B Polarity selection for terminal [12] (C35)
C35, C45, and C78 configure the polarity, and therefore the input range for analog input voltage.

C35 data Terminal [12] input specification
0: Bipolar -10to +10 V
1: Unipolar 0 to +10 V (Negative value of voltage is regarded as 0 V)
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H Terminal [C1] (C1 function) range / polarity selection (C40)

C40 data Terminal input range Handling when bias value is set to minus
0: Unipolar 4 to 20 mA
Limit below 0 point with 0
1: Unipolar 0to 20 mA
10: Bipolar 4 to 20 mA
Enable below 0 point as minus value.
11: Bipolar 0to 20 mA

B Polarity selection for terminal [C1] (V2 function) (C45)

C45 data

Terminal input specification

0 to +10V

When bias values are set to minus, below 0 point as minus value is enabled.

0 to +10V

When bias values are set to minus, below 0 point is limited with 0.

In order to use terminal [C1] with the C1 function, V2 function, and PTC function, the following settings are

necessary.

[C1] terminal SW3 Sw4 C40 H26
i i 0 (unipol

When using C1 function (4 to C1 side Al side (un!po ar) 0

20 mA) 10 (bipolar)
i i 1 (unipolar

When using C1 function (0 to C1 side Al side ( b ) 0

20 mA) 11 (bipolar)

When using V2 function (0 to . . .

+10 V) V2 side Al side Either 0

When PTC function used C1 side PTC side Either 1or2

L] For details on SW3 and SW4, refer to Chapter 2 “2.2.7 Switching switches.”

Please note that the inverter may make unexpected frequency settings if the above switching settings are not

made correctly.

5-67

(O =Tl FUNCTION CODES

FUNCTION
F Codes
E Codes

C Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
K Codes
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W Gain, bias
Terminal <Frequency setting 1: FO1> <Frequency setting 2: C30>
Reference frequency Reference frequency
3 3
% %
Gain Gain
(C32) Point B (C32) Point B
[1 2] Bias Bias
(F18) Point A (655) Point A
Analog input
> —» Analog input
) 100% ) 100%
Bias base Gain base Bias base Gain base
point point point point
(C50) (C34) (C56) (C34)
Refererlce frequency Referencelfrequency
% %
Gain Gain
(c37) Point B (C37) 2oint B
[C1]
(C1 Bias Bias
function) (F18) Point A (C61) Point A
> Analog input > i
0 100% nalog inpu 0 100% Analog input
Bias base Gain base Bias base Gain base
point point point point
(C50) (C39) (C62) (C39)
Reference frequency Reference frequency
A
% %
Gain Gain
(C42) Point B (C42) Point B
[C1]
f (VtZ Bias Bias
unction) (F18) Point A (c67) Point A
> Analog input » Analog input
Bias base Gain base 100% ° Bias base Gain base 1008
point point point point
(C50) (C44) (C68) (C44)
Note For [12] + [C1] (C1 function) (setting by the result of addition), bias and gain are reflected to [12] and
[C1] (C1 function) individually, and added by frequency command value of the result.

Function code F18, C50, C32, C34

v

Jr

[12] —»| Bias/gain > » Frequency command
+

[C1]—» Bias/gain

+

Function code F18, C50, C37, C39
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If unipolar (terminal [12] (C35 = 1), terminal [C1] (V2 function) (C45 = 1), terminal [C1] (C1 function) (C40 =
0, 1))

For reference frequency and analog input of Frequency setting 1, it is possible to set arbitrary relationship by A
point (determined by bias (F18) and bias reference point (C50)) and point B (determined by the gain
corresponding to each analog input and the gain reference point (C32 and C34, C37 and C39, C42 and C44)).

For reference frequency and analog input of Frequency setting 2 (C30), it is possible to set arbitrary relationship
by point A (determined by bias and bias reference point (C55 and C56, C61 and C62, C67 and C68) and point B
(determined by the gain corresponding to each analog input and the gain reference point (C32 and C34, C37 and
C39, C42 and C44).

Both data of bias and gain are set with 100% as the maximum output frequency. The data of bias reference point
and gain reference point are set up with full scale of analog input (10 V or 20 mA) as 100%.

@ <Frequency setting 1: FO1>

« Analog input at or below bias reference point (C50) is restricted by bias value (F18).

* When the value set in bias reference point (C50) = each gain reference point (C34, C39, C44), it is
judged as incorrect setting and reference point becomes 0 Hz.

<Frequency setting 2: C30>

» Analog input at or below bias reference point (C56, C62, C68) is restricted by bias value (C55, C61,
and C67).

* When the value set in bias reference point (C56, C62, C68) = each gain reference point (C34, C39,
C44), it is judged as incorrect setting and reference point becomes 0 Hz.

Example) When setting reference frequency to 0 to 60 Hz by analog input (terminal [12]) 1to 5V
(When maximum output frequency is FO3 = 60 Hz)

Reference frequency
Hz % (Maximum output frequency: converted with FO3 = 60 Hz as 100%)
A

Gain (C32) 60Hz r 100%
Point
B
Point A
Bias (F18) OHz —- 0 » Analog input (voltage)
v 5V 1o0v

|- | | » Analog input (%)

10% 50% 100%
) . (Analog input full scale:
Bias base Gain base converted with 10 V as 100%)
point point

(G50)  (C34)

(Point A)

In order to set reference frequency to 0 Hz when analog input is 1V, set bias (F18) to 0%. At this point, 1 V has to
become the bias reference point and 1 V is equivalent to 10% against full scale 10 V of terminal [12], therefore,
set the bias reference point (C50) to 10%.

(Point B)

In order to set reference frequency so that the frequency becomes the highest when analog input is 5V, set the
gain (C32) to 100%. At this point, 5 V has to become the gain reference point and 5 V is equivalent to 50%
against full scale 10 V of terminal [12], therefore, set the gain reference point (C34) to 50%.

Note The setting method without changing reference point and by using gain and bias individually is the
same as for Fuji's 11-series inverter.
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For bipolar (Terminal [12] (C35 = 0)

For terminal [12], by setting function codes C35 to “0,” it is possible to use bipolar input (-10 to +10 V).
When both bias (F18) and bias reference point (C50) are set to “0,” command becomes forward and reverse
symmetric as shown in the diagram below.

Reference frequency

Gain :
(©32) [T " Point!

-10V ;

; : Terminal [12] input
Gain base 10V

point

(G34)

@ * When bias (F18) and bias reference point (C50) are set to arbitrary value (A1 point, A2 point, and A3
point, etc.), as shown in the diagram below, it is determined by the bias value (F18).

Reference frequency

Point A4

Point Az

—1‘::)\/ 1(I)V Terminal [12] input

Point As

@ » To input bipolar (0 to +10 VDC) analog voltage by analog input, set function codes C35 to “0”. When
the C35 data is “1”, only 0 to +10 VDC effective and negative polar input 0 to -10 VDC regarded as 0

(Zero) V.
» When setting reference frequency by display other than frequency (Hz), please change the speed

monitor unit in E48.
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When operating unipolar analog input as bipolar

(Terminal [12] (C35 = 0), Terminal [C1] (V2 function) (C45 = 0), Terminal [C1] (C1 function) (C40 = 10, 11))
By setting the bias value to a minus value, it is possible to obtain a negative reference frequency.
Example of frequency setting with terminal [C1] (V2 function) when -100% is set to the bias value is shown in the

diagram below.

Reference frequency

Reference frequency +100% -

+100% 0%

F18 =-100.0%

Reference frequency -100%
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[3]

Frequency setting by digital input signal “UP”/“DOWN” (F01=7)

As frequency setting, UP/DOWN control is selected, and when the terminal command UP or DOWN is turned on
with Run command ON, the output frequency increases or decreases accordingly, within the range from 0 Hz to
the maximum output frequency.

To perform frequency setting by UP/DOWN control, it is necessary to set the data of function code FO1 to “7” and
assign “UP command [UP], down command [DOWN]” to the digital input terminals. (£2 Function code E01 to E05

data =17, 18)

Input signal Input signal
“UpP” "DOWN" Tuning

Data = 17 Data =18
OFF OFF The output frequency will be held
ON OFF Increase output frequency by currently selected acceleration time
OFF ON Decrease output frequency by currently selected deceleration time
ON ON The output frequency will be held

H UP/DOWN control initial value selection

In addition to the reference frequency initial value when starting control, select the following operations.

Initial value of frequency setting when starting

UP/DOWN
operation while

H61 data UP/DOWN control UP/DOWN slope the inverter is
stopped
Mode to fix to "0" [Compatible with previous models] | UP/DOWN based on Not possible
When resuming operation (including when power selected (fixed at 0)
0 turned ON), the initial value for the setting acceleration/deceleration
frequency with UP/DOWN control is cleared to "0." time
Increase the speed with the UP command.
This is the mode to set reference frequency at the Not possible
previous UP/DOWN control as the initial value. (previous
[Compatible with previous models] value held)
The inverter internally holds the output frequency
set by UP/DOWN control and starts to control from
1 the previous operation frequency at the next restart
(including powering ON).
The value in the memory is cleared by turning ON
digital input UP/DOWN frequency clear command
"STZ."
(Ed Function code EO1 to E05 data = 58)
Mode used to fix to "0" UP/DOWN based on the Not possible
When resuming operation (including when power following slope that is not (fixed at 0)
2 turned ON), the initial value for the setting dependent on acceleration/
frequency with UP/DOWN control is cleared to "0." | deceleration time
Increase the speed with the UP command.
Mode used to set reference frequency operated By turning ON UP or DO\{)VN’ Allowed
with previous UP/DOWN command to initial value the slope changes by 0.1%,
. and when continuously ON,
The referenc_e frequency can be increased or the UP/DOWN operation is
decreased with th_e UP/DOWN c_ommand, performed at change rate of
regardless of the inverter operating status, and 0.1%/0.1 s or 1%/0.1 s.
control is started from the reference frequency at o oy
3 that point when operation is resumed (incl. when 100% indicates the

power turned ON).

The value in the memory is cleared by turning ON
digital input UP/DOWN frequency clear command
IISTZ-II

(E3 Function code EO1 to E05 data = 58)

maximum output frequency.
This operation is the same
as UP/DOWN control for PID
commands.

(&3 Function code J02 data
= 3)
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<Initial value of UP/DOWN control when switching the setting method of frequency setting >

The initial value when setting method of frequency setting is set to UP/DOWN control is shown in the following
table.

o Switching signal
switching H61=0,2 H61=1,3
Setting other than Frequency setting 2/
UP/DOWN Frequency setting 1 Reference frequency by setting method prior to switching
(FO1, C30)
PID control PID Cancel Reference frequency by PID control (PID output)
Multistep frequency | Multistep frequency Reference frequency by Reference frequency by
selection setting method prior to previous UP/DOWN control
Communication Link operation switching
selection

<UP/DOWN control extended function selection (H62) >

If UP/DOWN control is not selected for frequency setting 1 or 2 (FO1 # 7 and C30 # 7), and H61 = 3, by setting
H62, the UP/DOWN control value can be assigned to the auxiliary frequency setting and torque command, etc., in
the same way as that for the analog input terminal extension function selection (E61).

L] For details on operation, refer to the description of function code E61.
(However, setting value 5 cannot be selected.)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

[4] Frequency setting using digital I/O (option DI interface card) (F01 = 11)

The frequency setting with binary (8, 12 bits) or BCD code via option DI/O interface card (OPC-DlI) is also
available to be selected. For details, refer to the Digital Input Output Interface Card Instruction Manual.

[5] Frequency setting using pulse string input (F0O1 = 12)

B Selecting the pulse string input format (d59)

By inputting serial pulses to PG interface card (OPC-CP-PG, OPC-CP-PG3) or to inverter control circuit terminal
[X8], a frequency proportional to the pulse frequency can be set. Specify the pulse string input method with d59.
The pulse string sign/pulse string input, the forward rotation pulse/reverse rotation pulse, and the A and B phases
with 90-degree phase difference (B phase lead, A phase lead) can all be input. If the inverter is equipped with a
dual system PG interface card or with a PG interface card for PMSMs with sensor, the pulse string input function
is disabled with terminal [X5].

With PG interface cards equipped with dual system pulse input, the pulse string input terminal can be switched
between PG interface card terminal [YA] and [YB], allowing the frequency to be set with the “PG input switching

“PG-SEL"” signal assigned to the digital input terminal.
L] For details on “PG-SEL,” refer to function codes E0Q1 to E05 (data = 83).

The table below lists pulse string formats and their operations.

Selecting the
pulse string input
format
d59 data

Operation overview

PG interface card
terminals

Terminal [X5]

0: Pulse string sign/
Pulse string input

The speed command
is given to the inverter
unit based on the
pulse string input
frequency, and the
speed command
polarity can be set
with a pulse string
sign.

[XA]: - polarity when ON
+ polarity when OFF
[XB]: Pulse string

Input the pulse string by
assigning “PIN” (E05 = 48)
to terminal [X5].

The polarity will be positive
when OFF, and negative
when ON by assigning
“SIGN” (E01 to 04 = 49) to
other than terminal [X5].
The polarity will be positive
if “SIGN” is not assigned.

1: Forward and
reverse pulse

Frequency/speed
command according
to the pulse string
rate is given to the
inverter.

The forward rotation
pulse gives a
frequency/speed
command with
positive polarity, and
a reverse rotation
pulse, with negative
polarity.

[XA]: Reverse rotation pulse
[XB]: Forward rotation pulse

2: A, B phase 90°
phase difference
(B phase lead
forward rotation)

3: A, B phase 90°
phase difference
(A phase lead
forward rotation)

Pulse strings
generated by Aand B
phases with 90-
degree phase
difference give a
frequency/speed
command to the
inverter based on
their pulse rate and
the phase difference
(B phase advanced).

[XA]: A phase pulse
[XB]: B phase pulse
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+Polarity + —Polarity ——=
1

Pulse train sign

OFF

ON

Pulse train input J

L]

up

Data 0: Pulse train sign/pulse train input

+Polarity ——==

—— —Polarity —>>

Reverse rotation pulse

L L

Forward rotation pulse

Data 1: Forward pulse/reverse pulse

Run
forward
signal

—_—

Run
reverse
signal

A phase input | |

L

B phase input _l [ [

!

I

90 degree

B phase advanced

B phase delayed

Data 2: A, B phase 90° phase difference (B phase lead)

B Pulse scaling factor 1 (d62), pulse scaling factor 2 (d63)

For pulse string input, set the relationship between input pulse frequency and frequency setting value by function
code d62 (Command (pulse string input) pulse scaling factor 1) and d63 (Command (pulse string input) pulse

scaling factor 2).

* [Hz]
A

Pulse scaling factor 2

(d63)

Input pulse frequency

» Np [kp/s]

Pulse scaling factor 1

(d62)

Relationship between input pulse frequency and frequency setting value
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

As shown in the above diagram, set input pulse frequency [kp/s] with function code d62 (Command (pulse string
input) pulse scaling factor 1) and set frequency setting value [Hz] (when the input pulse frequency becomes the
value set to function code d62) with function code d63 (Command (pulse string input) pulse scaling factor 2). At
this time, the relationship formula of input pulse frequency to be entered and frequency setting value f* (or speed
command value) is as follows:

Pulse scaling factor 2 (d63)

f* [Hz] = Np [kp/s] *
Pulse scaling factor 1 (d62)

f [Hz]: Frequency setting value
Np [kp/s]: Input pulse frequency to be input

In the case of an A- or B-phase 90° phase difference, the frequency is not a
value multiplied by 4.

Depending on the pulse string sign, polarity of the command is determined. Rotation direction of the motor is
determined by the polarity of pulse string input and “FWD” or “REV” command. Relationship between pulse string
input polarity and rotation direction is shown in the following table.

Relationship between pulse string input polarity and rotation direction

Polarity according to the pulse string input Run command Rotational direction
+ “FWD” (Forward rotation command) Forward
+ “REV” (Reverse rotation command) Reverse rotation
- “FWD” (Forward rotation command) Reverse rotation
- “REV” (Reverse rotation command) Forward

B Filter time constant (d61)

Set filter time constant for pulse string input. The larger the time constant, the slower the response. Specify the
proper filter time constant taking into account the response speed of the machine (load). If the pulse is lower and
frequency command fluctuates, set larger time constant.

B Switching frequency setting
Switch Frequency setting 1 (FO1) and Frequency setting 2 (C30) by the signal “Frequency setting 2/Frequency
setting 1” “Hz2/ Hz1,” which was assigned to the external digital input terminal.

(For details on “Hz2/Hz1,” refer to Function code E01 to E05 (Data = 11).

Input signal “Hz2/ Hz1” Frequency setting method to be selected
OFF Frequency setting 1 (FO1)
ON Frequency setting 2 (C30)
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F02 Operation method

Select the operation command setting method. Indicate instruction method of run/stop and rotation direction

(forward/reverse rotation) for each setting method.

Operation command setting method

FO2 data

Run/stop

Rotation direction command

0: Keypad operation
(Rotation direction input: Terminal
block)

/ keys

“FWD,” “REV”

1: External digital input signal

“FWD,” “REV.” “DIR,” “HLD"

2: Keypad operation (forward rotation)

/ keys

Rotation direction command is
unnecessary

(Forward rotation operation only,
reverse rotation operation disabled)

3: Keypad operation (reverse rotation)

/ keys

Rotation direction command is
unnecessary

(Reverse rotation operation only,
forward rotation operation disabled)

Digital input signals “FWD,” “REV” need to be assigned to terminals [FWD], [REV].

(3 Function code E98, E99 data = 98, 99)

change in the setting).

+ FO2 cannot be changed when “FWD” or “REV” is ON.

+ If FO2 = 1 and when assignment of terminal [FWD] or [REV] is changed from other function to “FWD”
function or “REV” function, turn the terminal [FWD] and [REV] off in advance (motor may rotate due to

m Forward rotation/reverse rotation selection “DIR”

Only when FO2 = 1 external signal, it is possible to change the run command direction with the “forward
rotation/reverse rotation “DIR” signal assigned to the digital input terminal.

Input signal “DIR” "FWD” "REV” Run command direction
OFF ON OFF Forward
ON ON OFF Reverse rotation
OFF OFF ON Reverse rotation
ON OFF ON Forward
Either ON ON Stop command

m Self-hold selection “HLD”

Self-hold can be applied to “FWD” and “REV” with the “Self-hold selection “HLD™” signal assigned to the digital
input terminal. When “HLD” is ON, the inverter self-holds the “FWD” or “REV” signal, and when OFF, the hold
state is released.

Forward
rotation

v

Reverse
rotation

Ignored _‘_\5'_|
ON

ON ON

s o]
[REV]
rHLD) |

ON | oN
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B 2-wire operation

Two types of 2-wire operation can be configured regardless of whether “DIR” is used.

2-wire operation (1)

2-wire operation (2)

Forward
rotation

N

Reverse
@
| SE— T ©° [ReV]

O [FwWD]

o [cM)

Forward
rotation/
reverse
rotation

- ﬁH [FWD]

[ S ﬁ—o [DIR]

O [CM]

Forward rotation/stop: [FWD]
Reverse rotation/stop: [REV]

Run/stop: [FWD]

Forward rotation/reverse rotation: [DIR]

m 3-wire operation

Two types of 3-wire operation can be configured regardless of whether “HLD” or “DIR” are used.

3-wire operation (1) 3-wire operation (2)
4\"\ o [HLD] 4\,‘\ [HLD]
[FWD] [FWD]
(R\u) (rez=)
[REV] [DIR]
L
[cm] [cM]
Forward rotation: [FWD] Run: [FWD]
Reverse rotation: [REV] Forward rotation/reverse rotation: [DIR]
Stop: [HLD] Stop: [HLD]

L] For details on “HLD,” refer to Function code E01 to E05 (data = 6).

In addition to these settings, run commands can be set using high priority setting methods (remote/local switching,
communication, etc.) For details, refer to the block diagram in Chapter 8 “8.3.2 Operation Command Section.”
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F03 Maximum output frequency 1

FO03 specifies the maximum output frequency that the inverter outputs. When the device to be driven is set to its
rated value or higher, the device may be damaged. Make sure to adjust to design specification values of the
machinery.

» Data setting range: 5.0 to 599.0 (Hz)

Control method Maximum setting Remarks
range

V/f control Speed sensor
. . . 599.0 Hz -
(incl. dynamic torque vector control, V/f control with sensor) upper limit: 100 kHz
Vector control with sensor (induction motors, permanent magnet 599.0 Hz Speed sensor
synchronous motors (PMSM)) ' upper limit: 100 kHz
Sensorless vector control (induction motors, permanent magnet 599 0 Hz
synchronous motors (PMSM)) ’

The speed sensor pulse frequency is limited to 100 kHz or less, and therefore it is not possible to output
frequencies higher than this.

AWARNING

Inverter high-speed operation settings can be specified easily. If settings are changed, use the product after
sufficiently checking the motor and machine specification.

Failure to observe this could result in injury or damage.

Note When changing maximum output frequency (FO03) in order to make the operation frequency a larger
value, change the frequency limiter (upper limit) (F15) as well.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F04, FO5 Base frequency 1, rated base frequency voltage 1

F06 Maximum output voltage 1

Related function code: H50, H51 Non-linear V/f 1 (Frequency, Voltage)
H52, H53 Non-linear V/f 2 (Frequency, Voltage)
H65, H66 Non-linear V/f 3 (Frequency, Voltage)

Set the base frequency and base frequency voltage that are essential to operation of the motor. By combining
related function codes H50 to H53, H65, and H66, it is possible to set non-linear V/f pattern (weak or strong
voltage by arbitrary point) and perform setting of V/f characteristics that is suitable for the load.

Impedance of the motor becomes larger with high frequency, and when output voltage becomes less, output
torque may be reduced. In order to prevent this, increase the voltage at high frequency by setting function code
FO6 (maximum output voltage 1). However, it is not possible to output voltage at or higher than the input power
voltage of the inverter.

Function codes
V/f point Remarks
Frequency Voltage
Maximum output Enabled only when V/f control selected (F42 = 0 and F37
FO3 FO6 _

frequency =0,1)

Base frequency F04 FO5

Non-linear V/f 3 H65 H66

Non-linear V/f 2 H52 H53 Eré)atzl;ad only when V/f control selected (F42 = 0 and F37
Non-linear V/f 1 H50 H51

<Setting example>
Bl Normal V/f pattern setting

Maximum output voltage 1
(FOS)
Rated voltage at base frequency 1
(F05)

Output

: » frequency (Hz)
Base frequency 1 Maximum output frequency 1
(FO4) (FO3)

H Non-linear V/f pattern setting (3 points)

Output voltage (V)
A

Maximum output voltage 1 (FO)

Rated voltage at base frequency 1 (F05)
Non-linear V/f pattern 3 (voltage) () |-

Non-linear V/f pattern 2 (voltage) (H53) [+ g

Non-linear V/f pattern 1 (voltage)(H51) |+

Output
» frequency (Hz)
. . . Base Maximum
Non-linear V/f  Non-linear V/f Non-linear
pattern 1 pattern 2 V/f pattern 3 frequency 1 frequency 1
(frequency)  (frequency) (frequency)  (FO04) (FO3)

(H50)  (H52)  (H65)
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H Base frequency (F04)
Set the data in accordance with rated frequency of the motor (given on the nameplate of the motor).
» Data setting range 5.0 to 599.0 (Hz)

B Rated base frequency voltage (F05)
Set the data to “0” in accordance with rated voltage of the motor (given on the nameplate of the motor).
» Data setting range 0 : AVR disable
80 to 240 (V) :AVR operation (at 200V series)
160 to 500 (V) :AVR operation (at 400V series)
» When data is set to “0,” the base frequency voltage becomes equivalent to inverter input voltage. When input
voltage fluctuates, output voltage fluctuates as well (no AVR operation).

* When data is set to arbitrary voltage other than “0,” automatically keeps the output voltage constant (AVR
operation). When control function such as auto torque boost, auto energy-saving operation, and slip
compensation is used, it is necessary to adjust to the rated voltage (given on the nameplate of the motor) of the
motor.

@ The voltage that the inverter can output is lower than the input voltage of the inverter. Set the voltage
appropriately based on the motor.

With vector control, current feedback control is performed. Current feedback control is used to control
the current based on the difference between the motor induced voltage and the inverter output voltage.
Consequently, if the inverter output voltage is not set to ensure that a higher voltage than the motor
induced voltage is output, it will not be possible to perform control correctly. Generally speaking, the
voltage difference is 20 V for the 200 V series, and 40 V for the 400 V series. The voltage that the
inverter can output is equivalent to the input voltage of the inverter. Set the voltage appropriately based
on the motor. If using a general-purpose motor to perform sensorless vector control, set the rated
voltage for base frequency voltage 1 (F05). The above voltage difference is set with an induced voltage
coefficient for vector control (P56). (Generally speaking, the initial value may be used.)

Bl Non-linear V/f 1, 2, 3 (Frequency) (H50, H52, H65)
Set frequency at the arbitrary point of non-linear V/f pattern.
+ Data setting range: 0.0 (Cancel), 0.1 to 599.00 (Hz)

Note When 0.0 is set, the setting becomes the pattern without using non-linear V/f pattern.

B Non-linear V/f 1, 2, 3 (Voltage) (H51, H53, H66)

Set voltage at the arbitrary point of non-linear V/f pattern.

+ Data settingrange 0 to 240 (V) : AVR operation (at 200V series)
0 to 500 (V) : AVR operation (at 400V series)

B Maximum output voltage 1 (F06)
Set the voltage at maximum output frequency 1 (F03).
» Data setting range 80 to 240 (V) : AVR operation (at 200V series)
160 to 500 (V) : AVR operation (at 400V series)
Note When rated voltage at base frequency (F05) is “0,” the data of non-linear V/f (H50 to H53, H65, and

H66) and F06 becomes invalid (linear V/f for at or below base frequency, and constant voltage for at or
higher than base frequency).
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F07, FO8 Acceleration time 1, Deceleration time 1

Related function code: E10, E12, E14 Acceleration time 2, 3, 4
E11, E13, E15 Deceleration time 2, 3, 4
HO7 Curvilinear acceleration/deceleration
H11 Deceleration mode
H56 Deceleration time for forced stop
H54 and H55 Acceleration/Deceleration time (Jogging
operation)
H57 to H60 1, 2 S-curve acceleration/deceleration range
E61 to E63 Analog input (Extension function selection)
d86 Acceleration/deceleration output filter

Acceleration time sets the time taken by the output frequency to reach the maximum output frequency from 0 Hz,
and deceleration time sets the time taken by the output frequency to reach 0 Hz from the maximum frequency.

» Data setting range: 0.00 to 6000 (s)

Maximum
VIf control output
Acceleration time 1 frequency Deceleration time 1
(FO7) (FO3) (FO8)
Starting frequency 1 Stop frequency
(F23) (F25)
Actual Actual
acceleration time deceleration time
Speed sensorless vector control Maximum
Acceleration time 1 output Deceleration time 1
(FO7) frequency ) (F08)
(FO3)
Starting frequency 1 Stop frequency
(F23) (F25)
Vector control with speed sensor
o Maximum
Acceleration time 1 output Deceleration time 1
(FO7) frequency (F08)
(FO3)
Starting frequency 1 / . .....Sttzlp:);‘;quency
(F23) 1 \
~

7
~— I\—Depends on the run
command
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B Acceleration/deceleration time

Type of Function codes .
acceleration/de - - Select ACC/DEC time
rator Acceleration | Deceleration (I Function codes E01 to E05)

celeration time time time

i “RT2” “RT1”
,;-\CC/DEC time F07 Fo8

OFF OFF Changes are made with

ACC/DEC time acceleration/deceleration selection
2 E10 E11 OFF ON" | “RT1” and “RT2" (data = 4, 5).

: When there is no assignment
ACC/DEC t ’
3 ime E12 E13 ON OFF acceleration/deceleration time 1 (FO7,

- F08) is valid.
’;*CC/ DEC time E14 E15 ON ON
When When ready for jogging “JOG” is ON, switch to the mode with
performing H54 H55 which jogging operation is possible (data = 10) (£ function
jogging code C20).

forced stop “STOP” or “STOP-T” command OFF causes the

When motor to decelerate to a stop in accordance with the
performing — H56 deceleration time for forced stop (H56).

forced stop

After the motor stops, the inverter enters the alarm state with
the alarm er6 displayed (data = 30).

Tip

OFF, the motor coasts to a stop.

B Curvilinear acceleration/deceleration (H07)

If function code H11 (Deceleration mode) is set to Coast to stop (= 1) when a run command is turned

Select acceleration/deceleration pattern (change pattern of frequency) at acceleration/deceleration.

HO7 Curve acceleration/ Operation Function
Data deceleration codes
Disable (Linear
0 acceleration/deceler | Acceleration/deceleration with constant acceleration —
ation)
Smooth the speed Weak: Fix
S-curve change and reduce acceleration/deceleration
1 acceleration/deceler | shock when starting change rate to 5% of the —
ation (Weak) acceleration and right maximum output frequency
before the speed within each S-curve range.
becomes constant, as ] ] ]
S-curve well as when starting Arbitrary: Itis p033|.ble to set .
5 acceleration/deceler | deceleration and right acceIeratlon/dec.:elefatlon H57, H58
ation (Arbitrary) before the deceleration cr_war'wge rate arbitrarily H59, H60
stops. within each S-curve range.
Linear acceleration/deceleration (constant torque) at or below
base frequency and acceleration becomes gradually slower at or
Curve acceleration/ higher than the base frequency, and acceleration/deceleration
3 deceleration with constant load rate (rated output). a
It is possible to accelerate/decelerate with the maximum
capability.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

S-curve acceleration/deceleration

For the purpose of decreasing the shock on the load machine, smooth the speed change at the start of
acceleration and right before it becomes constant speed, and at the start of deceleration and right before the stop
of deceleration. As for S-curve acceleration/deceleration values, fix with 5% for S-curve acceleration/deceleration
(weak), and for S-curve acceleration/deceleration (arbitrary), it is possible to set individually for each 4 locations
by function codes H57 to H60. The specified acceleration/deceleration time determines acceleration of linear part,
and the actual acceleration/deceleration time becomes longer than the specified acceleration /deceleration time.

Output frequency
A Acceleration time . Deceleration time
Specified acceleration time Specified deceleration time
Maximum - - -——
output N
frequency
> Time
At the start of At the end of At the start of At the end of
acceleration acceleration deceleration deceleration
S-curve (weak) 5% 5% 5% 5%
H57 H58 H59 H60
S-curve (arbitrary) | During acceleration | During acceleration | During deceleration | During deceleration
Setting range: No. 1 S-curve No. 2 S-curve No. 1 S-curve No. 2 S-curve
0 to 100% range range range range
(when starting) (when finished) (when starting) (when finished)

Acceleration/deceleration time

<S-curve acceleration/deceleration (weak): When frequency change is more than 10% of maximum output
frequency>

Acceleration or deceleration time (s) = (2 X%+ % +2 X% ) x reference acceleration or deceleration time

= 1.1 x reference acceleration or deceleration time

<S-curve acceleration/deceleration (optional: 10% at start, 20% at end): When frequency change is more
than 30% of maximum output frequency>

10 70 20

Acceleration or deceleration time (s) = (2 x 100 + 700 +2 *100 ) x reference acceleration ordeceleration time

= 1.3 x reference acceleration or deceleration time
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Curve acceleration/deceleration

This is a pattern to perform linear acceleration/deceleration (rated torque) at or below base frequency while
acceleration becomes gradually slower at or higher than the base frequency, and acceleration/deceleration occurs

with constant load rate (rated output).

It is possible to accelerate/decelerate with the maximum capability of the motor to be driven by the inverter.

Torque/output
A
Acceleration torque
/ Acceleration output (kW)
yd
= Qutput frequency
Base frequency
(FO4)
Output frequency

A

Maximum output frequency

(FO3)

Base frequency

(FO4)

© Time

@ » When S-curve acceleration/deceleration and curve acceleration/deceleration is selected by curve
acceleration/deceleration H07, the actual acceleration/deceleration time becomes longer than the set

value.

+ If acceleration/deceleration time is set shorter than necessary, current limiting function, torque limit or
anti-regenerative function may operate and acceleration/deceleration time may become longer than

the set value.

The diagram on the left
shows pattern at
acceleration.

This is the same as at
deceleration.

B Acceleration/deceleration output filter (d86) (dedicated setting for V/f control)

Sets the primary delay filter time constant for outputting the output frequency ramp function when accelerating
and decelerating. Specify this setting if mechanical problems arise due to overshoot or undershoot when reaching
the target frequency or when stopping. By setting a large value, the rate of output frequency change stabilizes,

but responsiveness deteriorates.

This setting is effective only under V/f control (F42 = 0 to 2). If performing other than V/f control (F42 = 0 to 2), use

a speed control speed command filter (d01, A43, b43, r43).
+ Data setting range: 0.000 (filter disabled): 0.001 to 5.000 (s)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Acceleration/deceleration time ratio setting with analog input (E61 to E63)

By setting “12: Acceleration/deceleration time ratio” for analog input terminal [12], [C1] (C1 function) (V2 function),
the applicable analog input (0 to 100%) is multiplied by the selected acceleration/deceleration time in real time to
set the acceleration/deceleration time ratio. This is also valid for S-curve acceleration/deceleration and curve
acceleration/deceleration. This setting is reflected immediately even during acceleration and deceleration. The
data range is limited to positive polarity, and the negative side is recognized as 0. This setting is not reflected
when performing jogging operation or when performing a forced stop.

F09 Torque boost 1 (Refer to F37)

For details of torque boost 1 setting, refer to the section of function code F37.

F10 to Electronic thermal 1 (Motor protection) (Select motor characteristics, operation level,
F12 thermal time constant)

Sets the motor temperature characteristics (characteristic selection (F10), thermal time constant (F12)) and the
operation level (F11) for motor overload detection (electronic thermal overload relay function based on inverter
output current).

]

If a motor overload is detected, the inverter is shut off to protect the motor, and motor overload alarm [ | occurs.

Note If the electronic thermal overload relay function is set incorrectly, the motor will not be protected, and
may burn out.

@ Motor temperature characteristics are used for motor overload early warning “OL” as well. Even if only
overload early warning is used, it is necessary to set temperature characteristics of the motor (F10,
F12) (&3 Function code E34)

For disabling motor overload alarm, set F11 = 0.00 (Disable).

@ For PTC thermistor built-in motor, by connecting PTC thermistor to terminal [C1], it is possible to protect
the motor. By doing so, set F11 = 0.00 A (Disable) to use. For details, refer to H26.
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B Select motor characteristics (F10)
F10 selects characteristics of cooling system of the motor.

F10 data Function
Self-cooling fan of general-purpose motor (Self-cooling)
1 . X .
(When operating with low frequency, cooling performance decreases.)
2 Inverter-driven motor, High-speed motor with separately powered cooling fan
(Keep constant cooling capability irrespective to output frequency)

The electronic thermal operation characteristics diagram when F10 = 1 is set is shown below. The characteristics
coefficient a1 to a3 and the switch coefficient 2, 3 differ depending on the characteristics of the motor.

Each coefficient that is set by motor characteristics that is selected by motor capacitance and motor selection
(P99) is shown in the tables.

Actual detection level

(%)

Detection level setting (F11)

A

100

a3

a?

al

0 f2

f3 fb

fb = Base frequency
fb = 60 Hz for base frequency of
60 Hz or higher

_ Output frequency
"~ fo{Hz)

Characteristics diagram of motor cooling system

When P99 = 0, 4, or 5 (motor characteristics 0, other, motor characteristics 5)

Thermal time

Characteristics coefficient switch

Characteristics

(O =Tl FUNCTION CODES
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Motor Thermal time| constant setting frequency coefficient
capacity constantt | Standard current
value Imax f2 fa ol a2 a3
0110 0.75 75% | 85% | 100%
(kW) 7 Hz
1.5t0 3.7 kW 85% | 85% | 100%
551011 kw | 0 M SHz 6 Hz 90% | 95% | 100%
Continuous S ) )
15 kW allowance 7 Hz 85% | 85% | 100%
18.5, 22 kW :gggm value x 5Hz 92% | 100% | 100%
(o]
F Cod
55 to 90 kW 10 min Base frequency x Base frequency x | 51% | 95% | 95% E Cd
0, o,
110 kW or 33% 83% . . . | CCodes
more 53% | 85% | 90% P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
K Codes




5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

When P99 = 1 or 3 (motor characteristic 1, 3)

Thermal time Characteristics coefficient switch Characteristics
Motor Thermal time| constant setting frequency coefficient
capacity constant 1 | Standard current
value Imax f2 fa al a2 a3
01t022kW |  5min Eg;e frequency x | 690, | 90% | 90%
(o]
Continuous ) 3 3
30 to 45 kW allowance Base frequency x 54% | 85% | 95%
55 to 90 kW . current value x| 33% Base frequency x | 51% | 95% | 95%
10 min 150% 83%
110 kW or 53% | 85% | 90%
more

When F10=2 is set, cooling effect by output frequency will not decrease, therefore overload detection level
becomes constant value (F11) without decrease.

If P99 = 20, 21, 22, or 23 (PMSM)

Thermal time constant | Characteristics coefficient switch Characteristics
Motor Thermal time setting frequency coefficient
capacity constant 1 Standard current value
Imax f2 f3 al a2 a3
9(I)O|?NVZrOI‘ 5 min . 53% | 85% | 95%
Continuous allowance | Base frequency | Base frequency
110 KW or . current value x 150% FO4 x 33% FO4 x 83%
more 10 min 53% | 85% | 90%

B Operation level (F11)

F11 sets operation level of electronic thermal.

Normally, set the motor continuous allowance current (in general, about 1.0 to 1.1 times of motor rated current)
when operating at base frequency in ampere units.

For disabling electronic thermal as disable, set F11 = 0.00: Disable.
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H Thermal time constant (F12)

F12 sets thermal time constant of the motor. For overload detection level that is set by F11, set the electronic
thermal operation time when 150% of current is flowing continuously. Thermal time constant of general-purpose
motor of Fuji Electric and other general motors is 5 minutes for 22 kW or lower, and 10 minutes for 30kW or higher.

» Data setting range: 0.5 to 75.0 (min)

(Example) When the data of function code F12 is set to “5” (5 minutes).
As shown in the figure below, when 150% of current of operation level that was set flows for 5 minutes, motor
overload (alarm [ji f) protection function will operate. In addition, with 120%, it operates after 12.5 minutes.

The time when alarm actually occurs is shorter than the set data because the time until the current reaches 150%
level after exceeding the continuous allowance current (100%) is considered.

20 ———————————— — —
e RS
S OO U OO, OO OO O N O 1) [ O O S O S
1 | | 1 I | [ | | LI ul ! 1 | I I !
! ! | ! | ! | ! | L ! ! ' | | | |
5 Bt s Sl St s Mt it i B it Wi A i ity Aty Bl i
1 | | | | | | | | (L L] | ] | 1 | |
Rt L "
LN et a1 i ]
Q
- : : : 1 : | ! ! : |:‘\ |“ : ! 1 | 1 O
£ ENEEEEEREY i RN O
E LJ,,\,,L,JfflfAL.,J,,\,ngJI;J ,}AAA,L
- G T ST R T e v~~~ Changed pd
e mnelrnbedndns papadmrbod it de e gng - F with F12 O
SRR 11 ) SO pR R L  HS pR 4 - \ | =
c 1 | 1 1 I | | | : L O
o [ Y pd
E NESNENENY - 5
) I A T S A R T IR A L
S U O O
° [l T n o
! | I ' 1 ! | ! | [ o
B [rbedosbotmdodentdodentad =10 ©
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I R R
,,L,J,,L,:,,J,,:,,L,J,,L,L,l,,i 1.
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(Output current / Detection level current) x 100 (%)

Example of current-operation time characteristics
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F14 Momentary power failure restart (Operation selection)

Related function code: H13 Momentary power failure restart (Waiting time)
H14 Momentary power failure restart (Frequency fall rate)
H15 Momentary power failure restart (Continued operation
level)
H16 Momentary power failure restart (Allowable momentary
power failure time)
H92 Continued operation (P)
H93 Continued operation (1)

Sets the operation (trip operation or restart operation method, etc. following power restoration) when a momentary
power failure occurs.

B Momentary power failure restart (Operation selection) (F14)
VIf control (F42 = 0, 1, 2), sensorless vector control (motor) (F42 = 5)

Operation details
F14 data

Without auto search With auto search

0: Trip immediately When momentary power failure occurs while operating the inverter, and at the time
when undervoltage is detected by the DC link bus voltage of the inverter,
undervoltage alarm IV is outputted, the inverter output shuts down, and the motor
coasts to a stop.

1: Trip after a recovery | When momentary power failure occurs while operating the inverter, and at the time

from power failure when undervoltage is detected by the DC link bus voltage of the inverter, the
inverter output shuts down and the motor coasts to stop, but the undervoltage alarm
will not be output.

When auto-started from momentary power failure, undervoltage alarm IV is output.

2: Trip after momentary | As soon as the DC link bus voltage drops below the continuous running level due to
deceleration is a momentary power failure, decelerate-to-stop control is invoked.

stopped Decelerate-to-stop control regenerates kinetic energy from the load's moment of
inertia, slowing down the motor and continuing the deceleration operation.

After decelerate-to-stop operation, an undervoltage alarm IV is issued.

3: Continue to run As soon as the DC link bus voltage drops below the continuous running level due to
(for heavy inertia a momentary power failure, decelerate-to-stop control is invoked.

load or general load) | pecelerate-to-stop control regenerates kinetic energy from the load's moment of

inertia, slowing down the motor, and operation is continued to wait for auto-
restarting.

If there is not enough energy for regeneration and when undervoltage is detected,
the inverter output shuts down and the motor coasts to a stop.

If run command is entered at auto- If run command is entered at auto-

restarting, restart from the frequency of restarting, auto search is performed,

when undervoltage is detected. motor speed is estimated, and restart
from the frequency.

This setting is most suited to applications such as large fans with large load
moment of inertia.

4: Restart from When momentary power failure occurs while operating the inverter, and at the time
frequency at power when undervoltage is detected by the DC link bus voltage of the inverter, the
failure inverter output shuts down, and the motor coasts to a stop.

(for general loads) If run command is entered at auto- If run command is entered at auto-
restarting, restart from the frequency of restarting, auto search is performed,
when undervoltage is detected. motor speed is estimated, and restart

from the frequency.

This setting is most suitable for cases where the load moment of inertia is large,
and the motor speed drop is minimal even when the motor coasts to a stop
following a momentary power failure (fans, etc.)
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5: Restart from starting | When momentary power failure occurs while operating the inverter, and at the time
frequency when undervoltage is detected by the DC link bus voltage of the inverter, the
inverter output shuts down, and the motor coasts to a stop.

If run command is entered at auto- If run command is entered at auto-
restarting, restart from the starting restarting, auto search is performed,
frequency that was set by function code | motor speed is estimated, and restart
F23. from the frequency.

This setting is most suitable for the case (pump etc.) when load inertia moment is
small, when the load is heavy, and motor speed decreases up to 0 in a short time
after the motor coasts to a stop due to momentary power failure.

With auto search: Auto search is selected by starting mode selection “STM” ON or H09 (d67) = 1 or 2.

For details of starting mode selection “STM” ON auto search, refer to function code H09 and d67 (Starting
characteristics).

[%2]
AWARNING &
When momentary power failure restart operation (F14 = 3 to 5) is selected, operation will resume automatically 8
at auto-restarting. Design machines in such a way as to ensure operator safety even when operation is z
resumed. 8
Failure to observe this could result in an accident. CZJ
-]
T
Sensorless vector control (PMSM) (F42 = 15) =
]
F14 data Operation details 6
0: Trip immediately When momentary power failure occurs while operating the inverter, and at the time
when undervoltage is detected by the DC link bus voltage of the inverter,
undervoltage alarm Liis outputted, the inverter output shuts down, and the motor
coasts to a stop.
1: Trip after a recovery | When momentary power failure occurs while operating the inverter, and at the time
from power failure when undervoltage is detected by the DC link bus voltage of the inverter, the inverter
output shuts down and the motor coasts to stop, but the undervoltage alarm will not
be output.
When auto-started from momentary power failure, undervoltage alarm [ {/ is output.
2: Trip after As soon as the DC link bus voltage drops below the continuous running level due to a
momentary momentary power failure, decelerate-to-stop control is invoked.
deceleration is Decelerate-to-stop control regenerates kinetic energy from the load's moment of
stopped inertia, slowing down the motor and continuing the deceleration operation.
After decelerate-to-stop operation, an undervoltage alarm [ [/ is issued.
3: Continue to run As soon as the DC link bus voltage drops below the continuous running level due to a
(for heavy inertia momentary power failure, decelerate-to-stop control is invoked.
load or general Decelerate-to-stop control regenerates kinetic energy from the load's moment of
load) inertia, slowing down the motor, and operation is continued while waiting for auto-
restarting.
If there is not enough energy for regeneration and when undervoltage is detected, the F Codes
inverter output shuts down and the motor coasts to a stop. E Codes
If run command is entered at auto-restarting, auto search is performed, motor speed | C Codes
is estimated, and the inverter restarts from that frequency. P Codes
This setting is most suited to applications such as large fans with large load moment H Codes
of inertia. A Codes
4: Restart from The operation is the same for either F14 = 4 or 5. %
frequenc_y at When momentary power failure occurs while operating the inverter, and at the time | JCodes
power failure when undervoltage is detected by the DC link bus voltage of the inverter, the inverter d Codes
(for general loads) | output shuts down, and the motor coasts to a stop. U Codes
3 Rest.art from If run command is entered at auto-restarting, auto search is performed, motor speed | _yCodes
starting frequency | is estimated, and restart from the frequency. | KCodes
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

VIf control with sensor (F42 = 3), Dynamic torque vector control with sensor (F42 = 4)
Vector control with sensor (F42 = 6, 16)

F14 data

Operation details

0: Trip immediately

When momentary power failure occurs while operating the inverter, and at the time
when undervoltage is detected by the DC link bus voltage of the inverter,
undervoltage alarm [ [/ is outputted, the inverter output shuts down, and the motor

coasts to a stop.

1: Trip after a recovery
from power failure

When momentary power failure occurs while operating the inverter, and at the time
when undervoltage is detected by the DC link bus voltage of the inverter, the
inverter output shuts down and the motor coasts to stop, but the undervoltage alarm
will not be output.

When auto-started from momentary power failure, undervoltage alarm [ {/ is output.

2: Trip after momentary
deceleration is
stopped

As soon as the DC link bus voltage drops below the continuous running level due to
a momentary power failure, decelerate-to-stop control is invoked.

Decelerate-to-stop control regenerates kinetic energy from the load's moment of
inertia, slowing down the motor and continuing the deceleration operation.

After decelerate-to-stop operation, an undervoltage alarm [ [/ is issued.

3: Continue to run

As soon as the DC link bus voltage drops below the continuous running level due to
a momentary power failure, decelerate-to-stop control is invoked.
Decelerate-to-stop control regenerates kinetic energy from the load's moment of
inertia, slowing down the motor, and operation is continued while waiting for auto-
restarting.

If there is not enough energy for regeneration and when undervoltage is detected,
the inverter output shuts down and the motor coasts to a stop.

If run command is entered at recovery from power failure, the motor restarts from
the motor speed detected with the sensor.

4: Restart from
frequency at power
failure

5: Restart from starting
frequency

The operation is the same for either F14 = 4 or 5.

When momentary power failure occurs while operating the inverter, and at the time
when undervoltage is detected by the DC link bus voltage of the inverter, the
inverter output shuts down, and the motor coasts to a stop.

If run command is entered at recovery from power failure, restart from the motor
speed detected with the speed sensor.
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B Momentary power failure restart (Basic operation: Without auto search setting)

When inverter detected that DC link bus voltage becomes at or drops below undervoltage level while operating, it

is judged as a momentary power failure. When load is light and momentary power failure is very short, momentary
power failure may not be detected and motor operation might be continued because DC link bus voltage does not

drop so much.

When inverter judges the state as momentary power failure, it returns to momentary power failure restart mode
and prepares for restart. After power is auto-restarted, the inverter is in an inverter ready to run state after elapse
of initial charging time. At momentary power failure, power of external circuit (relay circuit etc.), which controls the
inverter, decreases as well, and run command may be turned off. Therefore, when the inverter is in an inverter
ready to run state, wait 2 seconds for input of run command. When input of run command is confirmed within 2
seconds, initiate restarting according to F14 (mode selection). When there is no input of run command at run
command input waiting state, momentary power failure restart mode will be released and start from normal
starting frequency. Therefore, input run command within 2 seconds after auto-restarting or hold run command by
off-delay timer or mechanical latch relay.

In case of FO2 = 0 (run command from keypad and rotation direction command determined by terminal), it
operates in the same way as above. For rotation direction fixed mode (FO2 = 2, 3), run command is held within
the inverter, therefore, it restarts immediately at inverter ready to run state.

Power Power
failure restoration
DC link bus * *

voltage

£ ___ Undervoltage level

1

1

1

1

i

Power failure ! | Preparation time:
|

£ period __b\g\ approx. 0.3t0 0.6 s

1 1
1 1 |
—_— 1 1
1 [
1 1

Gate command ON Gate OFF Preparation complete
Inverter ; T
status ' e 25 -
, Stand by for run command
Run command ON v ON

Restart

@ + At auto-restarting, inverters waits 2 seconds for input of run command; however, if allowable
momentary power failure time (H16) is elapsed after the state is judged as power failure, the state of
run command input waiting for 2 seconds will be canceled and normal starting operation is
performed.

* When coast-to-a-stop command “BX” is entered during power failure, momentary power failure
restart waiting state is released and returned to normal run mode, and when run command is
inputted, the inverter starts from normal starting frequency.

» Detection of momentary power failure within the inverter is performed by detecting DC link bus
voltage drop of the inverter. With the structure in which a magnetic contactor is equipped on the
output side of the inverter, there will be no operation power of the magnetic contactor at momentary
power failure and the magnetic contactor is in an open state. When the magnetic contactor becomes
open, connection of inverter and motor is released and load of the inverter is shutdown. Therefore, it
becomes difficult to decrease DC link bus voltage of the inverter and it may not be judged as a
momentary power failure. If this is the case, momentary power failure restart will not be performed
normally. As a countermeasure against this case, by connecting auxiliary contact signal of the
magnetic contactor to the interlock signal “IL” it is possible to detect momentary power failure without
fail.

Function code EO1 to E05, data = 22

Terminal command “IL” Meaning

OFF No momentary power failure has occurred.

A momentary power failure has occurred. (Momentary

G power failure restart enabled)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

When motor speed decreases during momentary power failure, and when restarting from frequency of before
momentary power failure after power is recovered (auto-restarting), current limiter becomes active and output
frequency of the inverter decreases automatically. When output frequency and motor rotation speed synchronize,
the speed is accelerated up to the original output frequency. Refer to the figure below. However, it is necessary to
enable instantaneous overcurrent limiting (H12 = 1) to bring in synchronization of the motor.

DC link bus
voltage

F14=4 v v

Undervoltage

: : > Time
<4— Synchronization

Output frequency “'s.._._
(motor rotational speed) "'"'---~_§,_____ Acceleration

+— Time
0 : :
Auto-restarting after ON
momentary power failure IPF
© Time

 Auto-restarting after momentary power failure “IPF”

During momentary power failure auto-restarting “IPF” signal is turned on until returning to original frequency after
auto-restarting after momentary power failure occurred. When “IPF”: is turned ON, motor speed decreases,
therefore, take necessary measures. (LJ Function code E20, E21 and E27, data = 6)

H Momentary power failure restart (Basic operation: With auto search setting)
Auto search may fail if there is any motor residual voltage.
If so, it is necessary to secure the time until residual voltage runs out.

Restart mode after momentary power failure secures the necessary time with function code H46 starting mode
(auto search delay time 2). Even if starting conditions are satisfied, the inverter does not start unless auto-search
delay time elapses after inverter goes into OFF state. The inverter starts after elapse of auto search delay time.
(EJ Function codes H09, d67)

Power Power
failure restoration
DC link bus
voltage
: H46
Motor speed/output h "
frequency ==mEErgee
Output frequency —* Motor speed T

@ » When operating auto search, it is necessary to perform auto-tuning in advance.

* When the estimated speed exceeds the maximum output frequency or the upper limit frequency, the
inverter disables auto search and starts running the motor with the maximum output frequency or the
upper limit frequency, whichever is lower.

» During auto search, if an overcurrent or overvoltage trip occurs, the inverter will restart the auto
search.

» Use 60 Hz or below for auto search

» Note that auto search may not fully provide the performance depending on load conditions, motor
parameters, wiring length, and other external factors.

»  When output circuit filter OFL-000-2, -4 is equipped on the output side of the inverter, auto search
must be disabled. Use OFL-000-0A type.

» Do not set d67 to 0 if using a PMSM.
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H Momentary power failure restart (Allowable momentary power failure time) (H16)

Sets the maximum time from when momentary power failure (undervoltage level) occurs until restart (setting
range: 0.0 to 30.0 s). Set coast to stop time which is allowable for machine and equipment. Momentary power
failure restart operation should be performed within the specified time, however, if the set time is exceeded, the
inverter judges the state as a power shut down, and then operates as powering on again without performing
momentary power failure restart operation.

DC link bus * *
voltage

----- Undervoltage level

Power failure
®——— period — ™

i Preparation time:
__.:\g\ approx. 0.3t0 0.6 s

Inverter — :[ E ) o

status Gate command ON : Preparation complete LIDJ

| : o

' . S

Run command ! : S

(case 1) ON : ; ON 5

' ' =

' L O

: Restart %

1 : L|_

I ; Te)

Run command ' : o
- _—

(case 2) ON : H16 ' ON 8

(@)

P4

Normal operation start

When the momentary power failure allowance time (H16) is set to "999," Momentary power failure
restart is performed until the control circuit power is lost.

FUNCTION
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B Momentary power failure restart (Waiting time) (H13)

Set the time until restart is performed after momentary power failure occurred. (At auto search setting, use H46
(auto search holding time 2)).

Restarting at the state when residual voltage of the motor is high, inrush current becomes greater or temporarily
becomes at regeneration state, and overcurrent alarm may occur. For safety reasons, in order to restart after
residual voltage is reduced to some extent, adjust H13. Even if auto-restarted, restart cannot be performed until
the holding time (H13) elapses.

DC link bus * 1 +
voltage N\ i
S eSS S -/ --- Undervoltage level
— ] 1 .
Inverter . ! .
status (1) In operation Preparation complete
1 |
Run i
command ON i ON
- H13 >~
Inverter Gate Gate OFF Operation start
status (2) command ON (gate ON)
Restart

Factory default: At the factory default state, setting is performed so that it is appropriate to the standard motor
(refer to Table 5.2-1 Factory default setting values by capacity). Basically, there is no need to
modify the default setting. However, when problems occur due to the long holding time or
decrease in flow rate of pump becomes significant, change to about half of the standard value
and make sure that alarm etc. will not occur.

B Momentary power failure restart (H14) (Frequency fall rate)

In momentary power failure restart operation, when inverter output frequency and motor rotation speed do not
synchronize, overcurrent occurs and current limiter will operate. When current limit is detected, decrease of the
output frequency and synchronization with the motor rotation speed are performed automatically. H14 sets the
slope of lowering output frequency (frequency lowering rate in Hz/s).

H14 data Output frequency lowering operation
0.00 Decrease by the selected deceleration time.
0.01 to 100.00 (Hz/s) Decrease by the lowering rate that is set by H14.

Depending on the PI regulator of current limiting processing (Pl constant is

999 fixed value within the inverter), the rate will decrease.

@ When frequency lowering rate is increased, regeneration operation is performed at the moment when
output frequency of the inverter and rotation speed of motor synchronize, and overvoltage trip may
occur. When frequency lowering rate is reduced, the time until output frequency of the inverter and
motor rotation speed synchronize (current limiting operation) becomes longer, and protection operation
of inverter overload may be activated.
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B Momentary power failure restart (Continued operation level) (H15)
Continued operation (P, I) (H92, H93)

+ Trip after momentary deceleration is stopped
When trip after deceleration stopped is selected (F14 = 2), at momentary power failure restart operation (Mode

selection), momentary power failure occurs while operating the inverter, and deceleration stop control starts when
DC link bus voltage of the inverter becomes at or drops below the continuous running level.

Adjust voltage level of DC link bus to start deceleration stop control by H15.

Under decelerate-to-a-stop control, the inverter decelerates its output frequency keeping the DC link bus voltage
constant using a Pl regulator.

P (proportional) and | (integral) components of the Pl regulator are specified by H92 and H93, respectively.
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93.

» Continued operation

When momentary power failure restart operation (Continued operation) is selected (F14 = 3) at momentary power
failure restart (operation selection), momentary power failure occurs while operating the inverter and continued
operation control starts when DC link bus voltage of the inverter becomes at or drops below the continued
operation level.

Adjust continued operation level to start continued operation control by H15.

Under the continued operation control, the inverter continues operation, keeping the DC link bus voltage constant
using the PI regulator.

P (proportional) and | (integral) components of the PI regulator are specified by H92 and H93, respectively.
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93.

Power failure Power restoration

DC link bus
voltage

Inverter output
frequency

Power supply
a
voltage
200V 5V
400 V 10V

Note Even if “Deceleration stop control” or “Continued operation” are selected, the inverter may not be able to
perform the function when the inertia of the load is small or the load is heavy, due to undervoltage
caused by the control delay. In such a case, when “Deceleration stop control” is selected, the inverter
allows the motor to coast to a stop; when “Continued operation” is selected, the inverter saves the
output frequency being applied when the undervoltage alarm occurs and perform momentary power
failure restart operation.

When the input power voltage for the inverter is high, setting the continued operation level high makes
the control more stable even if the inertia of the load is relatively small. Raising the continued operation
level too high, however, might cause the continued operation control activated even during normal
operation.

When the input power voltage for the inverter is extremely low, continued operation control might be
activated even during normal operation, at the beginning of acceleration or at an abrupt change in load.
To avoid this, lower the continued operation level. Lowering it too low, however, might cause
undervoltage that results from voltage drop due to the control delay.

Before you change the continued operation level, make sure that the continued operation control will be
performed properly, by considering the fluctuations of the load and the input voltage.
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Maximum output frequency (F03)

5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F15, F16 Frequency limiter (Upper limit), Frequency limiter (Lower limit)
Related function code: H63 Lower limit limiter (Operation
selection)

B Frequency limiter (Upper limit) (Lower limit) (F15, F16)
F15 and F16 specify the upper and lower limits of the output frequency or reference frequency, respectively.

Frequency limiter Object to which the limit is applied
Frequency limiter (upper limit) F15 Output frequency
Frequency limiter (lower limit) F16 Reference frequency

When the limit is applied to the reference frequency, delayed responses of control may cause an

Note overshoot or undershoot, and the frequency may temporarily go beyond the limit level.

» Data setting range: 0.0 to 599.0 (Hz)

B Lower Limit Limiter (Operation selection) (H63)

H63 specifies the operation to be carried out when the reference frequency drops below the low level specified by
F16, as follows:

H63 data Tuning
0 The output frequency will be held at the low level specified by F16.

1 Decelerate to stop

the figure below.

Operation Operation
frequency frequency

Maximum output frequency (FO3)

Frequency (F15)

F limiter (high) (F19)
limiter (high) requency limiter (high)

y (F16)

Frequency limiter (low Frequency limiter (low) F16) [

/ | Frequency : H Frequency
0 100% setting 0 100% setting

(For H63 = 0) (For H63 = 1)

® Upper/lower limit limiter with analog input (E61 to E63)

By setting analog input terminal [12], [C1] (C1 function), or [C1] (V2 function) to “13: Frequency limiter (upper
limit)” or “14: Frequency limiter (lower limit)” in function code E61 to E63, the frequency obtained by multiplying
the applicable analog input (0 to 100%) by the maximum output frequency in real time is used as the frequency
limiter. The data range is limited to positive polarity, and the negative side is recognized as 0. The same operation
is performed for both the F15 and F16 settings.

@ *  When changing the Frequency limiter (upper limit) (F15) in order to raise the operation frequency, be
sure to change the maximum output frequency accordingly.
» Set each function code related to operation frequency so that the relationship among data becomes
the following magnitude relationship.
- F15>F16, F15>F23, F15>F25
- FO3>F16
However, F23 is the starting frequency, and F25 is stop frequency
If any wrong data is specified for these function codes, the inverter may not run the motor at the
desired speed, or may not be able to start it normally.

F18 Bias (Frequency setting 1) (Refer to F01)

For details of bias (Frequency setting 1) setting, refer to the description of function code F01.
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F20 to F22 DC braking 1 (Starting frequency, Operation level, Braking time)
H95 DC braking (Select motor characteristics)
H195 DC braking (Braking time at the startup)

These function codes specify the DC braking that prevents motor 1 from running by inertia during decelerate-to-a-
stop operation.

If the motor enters a decelerate-to-a-stop operation by turning OFF the run command or by decreasing the
reference frequency below the stop frequency, the DC braking starts when output frequency reached the DC
braking starting frequency. Set braking starting frequency (F20), braking level (F21), and braking time (F22) to
start DC braking when deceleration is stopped.

Setting the braking time to “0.00” (F22 = 0) disables the DC braking.

By H195, it is possible to perform DC braking when starting up inverter. By doing so, it is efficient for preventing
the load being lifted from falling when the brake is released, and prompts torque startup when starting up.

B Starting frequency (F20)
F20 specifies the frequency at which the DC braking starts its operation during motor decelerate-to-a-stop state.
+ Data setting range: 0.0 to 60.0 (Hz)

B Operation level (F21)

F21 specifies the output current level to be applied when the DC braking is activated. The function code data
should be set, assuming the rated output current of the inverter as 100%, in increments of 1%.

» Data setting range HHD (F80 =0): 0 to 100%
HND (F80 =1): 0to 80%
HD (F80=3): 0to80%
ND (F80=4): 0to60%
HND (F80 = 4): 0 to 60% (FRN0012, 0020E3[]-2G / FRN0001 to 0012E3[J-7G only)

Note The inverter rated output current differs between the HHD/HND/HD/ND mode.
B Braking time (F22)

F22 specifies the braking period that activates DC braking.
» Data setting range: 0.00 (Disable), 0.01 to 30.00 (s)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Select motor characteristics (H95)
H95 specifies the DC braking characteristics.

H95 data Characteristics Note
Slow response. Slows the rising edge of Insufficient braking torque may result at the
0 the current, thereby preventing reverse start of DC braking.

rotation at the start of DC braking.

Quick response. Quickens the rising edge Reverse rotation may result depending on
1 of the current, thereby accelerating the the moment of inertia of the mechanical
build-up of the braking torque. load and the coupling mechanism.

Decelerate-to-stop start
Output

frequency (Hz)

DC braking 1
(braking starting

frequency) (F20) 0 ] L
| Time
I
: DC braking 1
| (braking time)
[ (F22) '
— |
7w | DC braking 1
Ha5=1 __L* \ (braking level)
DC braking current ',L 1~ H45=0 (F21)
Ly L :_
{} st - ___u‘/\ Tlme
DC braking (braking
response mode)

(H95)

Tip It is also possible to input DC braking command “DCBRK” by using an external digital input signal as
the terminal command. As long as the “DCBRK” is ON, the inverter performs DC braking, regardless of
the braking time specified by F22. (LdFor details on “DCBRK,” refer to function codes E01 to E05 (data
=13))

Turning the “DCBRK” ON even when the inverter is in a stopped state activates the DC braking. This
feature allows the motor to be excited before starting, resulting in smoother acceleration (quicker build-
up of acceleration torque) (under V/f control).

@ In general, specify data of function code F20 at a value close to the rated slip frequency of motor. If an
extremely high value is set, control may become unstable and an overvoltage alarm may result in some
cases.

ACAUTION

The DC braking function of the inverter does not provide any holding mechanism.

Failure to observe this could result in injury.
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B Braking time at the startup (H195)
When starting up inverter by run command, it is possible to start by operating DC braking.

This is particularly useful in applications such as hoists and elevators where the inverter runs at low speed
braking mode after starting up, preventing loads from falling.

» Data setting range: 0.00: No DC braking at the start up 0.01 to 30.00 (s)

E
Chutput
frequency
Starting frequency 1 (holding time}
I (F24) i
Starting = ol
frequency 1 —
(F23) :
0 T | ¥ Time
I I |
Output 4 I [ |
current I I I
I I |
I I |
I I |
I DC braking I |
| (operation time at startup) | I
I (H195) [ |
DC braking 1 \
[braking level) - 1=
{F21) |
f >
Operation i Time
command 4 I
I
I
I
Wy
(44
OFF ON
Inverter * Time
operation [ !
status 4 |
I
I
I
' %
Shut down Invertar running S
(Gate OFF) (Gate OM)
0 * Time
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F23 to F25 Starting frequency 1, Starting frequency 1 (Holding time) and Stop frequency

Related function code: F38 and F39 (Stop frequency (Detection
method) and Stop frequency (Holding time))
d24 (Zero speed control)

Under V/f control

At the startup of an inverter, the initial output frequency is equal to the starting frequency. The inverter stops its
output when the output frequency reaches the stop frequency. Set the starting frequency to a level at which the
motor can generate enough torque for startup. Generally speaking, set the rated slip frequency of the motor as
the starting frequency.

Specifying the holding time for the starting frequency compensates for the delay time for the establishment of a
magnetic flux in the motor; specifying that for the stop frequency stabilizes the motor speed at the stop of the
inverter.

Output fr:equency
4
Starting frequency 1 Stop frequency
(holding time) (holding time)
(F24) (F39)
Starting h
frequency 11 Stoo freauencv
(F23) | } (F25)
t . 1 p Time
| I
| 1
| I
Inverter Shut off ; " Shut off
Invert t te ON
operation status  (gate OFF) nverter in operation (gate ON) (gate OFF) -
» Time

B Starting frequency 1 (F23)
F23 specifies the starting frequency at the startup of an inverter.

+ Data setting range: 0.0 to 60.0 (Hz)
Under V/f control, even if the start frequency is set at 0.0 Hz, the inverter starts its output at 0.1 Hz.

M Starting frequency 1 (Holding time) (F24)
F24 specifies the holding time for the starting frequency 1.
» Data setting range: 0.00 to 10.00 (s)

B Stop frequency (F25)
F25 specifies the stop frequency at the stop of the inverter.

+ Data setting range: 0.0 to 60.0 (Hz)
Under V/f control, even if the stop frequency is set at 0.0 Hz, the inverter stops its output at 0.1 Hz.

B Stop frequency (Holding time) (F39)
F39 specifies the holding time for the stop frequency.
» Data setting range: 0.00 to 10.00 (s)

@ If the starting frequency is lower than the stop frequency, the inverter does not output any power as long
as the reference frequency does not exceed the stop frequency.
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Sensorless vector control/Vector control with sensor

At the startup, the inverter first starts at the “0” speed and accelerates to the starting frequency according to the
specified acceleration time. After holding the starting frequency for the specified period, the inverter again
accelerates to the reference speed according to the specified acceleration time. The inverter stops its output
when the reference speed or actual speed (specified by F38 under vector control with speed sensor only) reaches
the stop frequency specified by F25.

Specifying the holding time for the starting frequency compensates for the delay time for the establishment of a
magnetic flux in the motor; specifying that for the stop frequency stabilizes the motor speed at the stop of the
inverter.

If using a configuration for which it is necessary to pull in the magnetic pole position under vector control with
sensor (PMSMs), an operation different from this operation is performed. It is not possible to ensure sufficient
torque when the motor starts at this time. Refer to the description for function code P30.

Based on
acceleration time

Speed Stop frequency
(Holding time)
Starting frequency 1 (F39)
(Holding time)
F24
Starting 24 T — Stop frequency

frequency 1 ° (F25)

(F23) | :
1 ¢ P Time

0

Run command

B Starting frequency 1 (F23)
F23 specifies the starting frequency at the startup of an inverter.
» Data setting range: 0.0 to 60.0 (Hz)

B Starting frequency 1 (Holding time) (F24)
F24 specifies the holding time for the starting frequency 1.
+ Data setting range: 0.00 to 10.00 (s)

B Stop frequency (F25)
F25 specifies the stop frequency at the stop of the inverter.
» Data setting range: 0.0 to 60.0 (Hz)

B Stop frequency (Holding time) (F39)

F39 specifies the holding time for the stop frequency.
+ Data setting range: 0.00 to 10.00 (s)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Zero speed control (d24) (Under vector control with sensor and sensorless vector control (induction
motors only))

To perform zero speed control, it is necessary to set the speed command (frequency command) below the starting

and stop frequencies. If the starting and stop frequencies are 0.0 Hz, however, zero speed control is enabled only

when the speed command is 0.00 Hz. d24 specifies the operation for zero speed control when inverter starts and

stops.

d24 Zero speed Zero Description
data control speed
when control at
starting stop
When it is smaller than the stop frequency and start frequency the
N speed command, zero speed control does not work even ON the
0 oss(,)'t)le Allowed operation command.
i
P Zero speed control to work once you have started once it is set to
higher than the starting frequency the speed command.
1 Allowed Allowed Setting the speed command at below the starting and stop frequencies
and turning a run command ON enables zero speed control.
2 Not Not Zero speed control is not performed either when starting or stopping,
possible possible regardless of the speed command.

The table below shows the conditions for enabling and disabling zero speed control when starting.

Speed Run Operation
command Command
d24=0 d24=1 d24=2
Starting OFF Stop (Gate OFF)
When fsrfquency/
starting op ON Stop Zero speed Disable command
fLrequ‘tTcy (Gate OFF) control (Gate OFF)
€ess than
Below the ON Zero speed Zero speed Disable command
At stop stop control control (Gate OFF)
frequency OFF Stop (Gate OFF)
Speed command < Starting frequency Speed command 2 srtsjmsntg frequency Speed command < Starting frequency
and Stop frequency frequen(F:)y and Stop frequency
Speed command % *
Starting frequency 1 /’
(Holding time) P
(F24) p
/
Zerospeed @@=0| feeeo- \Z 4 control 2 g |
BTy e i
ON (Gate ON)
Run command
H_/ H_/

Gate OFF Gate OFF
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B Stop frequency (Detection method) (F38) (Under vector control with sensor only)

F38 specifies whether to use the actual speed or reference one as a decision criterion to shut down the inverter
output. Usually the inverter uses the detected speed. However, if the inverter undergoes a load exceeding its
capability, e.g., an excessive load, it cannot stop because the motor cannot stop so that the detected speed may
not reach the stop frequency level. If this happens, the inverter will be unable to stop. By specifying a setting that
allows judgment to made based on the speed command value, the command value is reached even if the
detection value is not, and therefore the inverter will come to a complete stop. If such a situation could arise,
select the reference speed that can reach the stop frequency level even if the detected speed does not, in order
to stop the inverter without fail achieving a fail-safe operation.

» Data setting range 0: Speed detect value 1: Speed command value
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F26, F27

Motor sound (Carrier frequency, Tone )

Related function code: H98 Protection/maintenance functions (Operation
selection)

B Motor sound (Carrier frequency) (F26)

Adjusts the carrier frequency. By changing carrier frequency, it is possible to reduce an audible noise generated
by the motor or electromagnetic noise from the inverter itself, and to decrease a leakage current from the main
output (secondary) wiring.

Setting frequency of carrier frequency differs depending on each model overload rating (ND/HD/HND/HHD).

Item Characteristics
Carrier frequency Small to Large
Motor sound noise emission High << Low
Motor temperature (harmonic components) High << Low
Ripples in output current waveform Large <«  Small
Leakage current Low <«  High
Electromagnetic noise emission Low < High
Inverter loss Low < High

Setting range of carrier frequency is as follows.

F80 data Drive mode F26: Setting range Type of inverter
0 HHD 0.75 to 16 kHz All models
FRNOOO1 to 0010E3[1-2G / FRN0O030 to 0088E3[1-2G
] HND 0-75t016kHz | £rN0002 to 0059E31-4G
0.75 to 10 kHz FRNO115E3[1-2G / FRNO072E3[1-4G
0.75 to 16 kHz FRNOO002 to 0059E3[1-4G
3 HD
0.75 to 10 kHz FRNOO72E3[1-4G
0.75 to 10 kHz FRNOO002 to 0059E3[1-4G
4 ND
0.75 to 6 kHz FRNOO072E3[1-4G
4 HND 0.75 to 10 kHz FRNO0012, 0020E3[1-2G

FRNOOO1 to 0012E3[1-7G

Specifying a carrier frequency that is too low will cause the output current waveform to have a large
amount of ripple (large amount of harmonic components). As a result, the motor loss increases,
causing the motor temperature to rise. Furthermore, the large amount of ripple tends to cause a
current limiting alarm. When the carrier frequency is set to 1 kHz or lower, therefore, reduce the load
so that the inverter output current comes to be 80% or less of the rated current.

When a high carrier frequency is specified, the temperature of the inverter may rise due to the
ambient temperature rise or an increase of the load. If it happens, _the inverter automatically
decreases the carrier frequency to prevent the inverter overload (/1 Li). With consideration for motor

noise, the automatic reduction of carrier frequency can be disabled. Refer to the description of H98.

It is recommended to set the carrier frequency at 5 kHz or above under vector control with sensor.
DO NOT set it at 1 kHz or below.

Running a PMSM at low carrier frequency may overheat the permanent magnet due to the output
current harmonics, resulting in demagnetization. When decreasing the carrier frequency setting, be
sure to check the allowable carrier frequency of the motor.

When using a Fuji standard PMSM at rated load, set the carrier frequency to 2 kHz or higher.
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H Motor sound (Tone) (F27)

F27 changes the motor running sound tone (only for motors under V/f control). This setting is effective when the

carrier frequency specified by function code F26 is 7 kHz or lower. Changing the tone level may reduce the high

and harsh running noise from the motor.

@ If the tone level is set too high, the output current may become unstable, or mechanical vibration and
noise may increase. Also, this function code may not be very effective for certain types of motor.

F27 data Function
0 Disable (Level 0)
1 Enable (Level 1)
2 Enable (Level 2)
3 Enable (Level 3)

F29 to F31, F33 to F35
F58, F59

Terminal [FM1] (Mode selection, Output gain, Function selection, Pulse rate,
Filter, Bias)

F32, F62 to F63 Terminal [FM2] (Mode selection, Output gain, Function selection, Filter, Bias)

These function codes allow outputting monitor data such as output frequency and output current to terminals
[FM1] and [FMZ2] as analog DC voltage, current, and pulse ([FM1] only). In addition, voltage and current output
level on terminals [FM1] and [FMZ2] is adjustable.

When switching voltage, current, and pulse, it is necessary to switch both mode selection function code

Note
and switch on the PCB.
. Mode Gain Bias Function Pulse rate Filter Switch
Terminal .
selection
[FM1] F29 F30 F59 F31 F33 F58 SW5
[FM2] F32 F34 F63 F35 - F62 SW7
B Mode selection (F29, F32)
Select the output form for terminal [FM1] and [FM2]. Also change switches SW4 and SW6 on the PCB.
LIl For details of the switches on the control PCB, refer to Chapter 2 “2.2.7 Switching switches.”
Control PCB switch
F29, F32 data Terminal [FM1], [FM2] output form
[FM1]: SW5 [FM2]: SW7
0 Voltage output (0 to +10 VDC) (unipolar) FMV FMV2
1 Current output (4 to 20 mA DC)
FMI FMI2
2 Current output (0 to 20 mA DC)
3 Pulse output FMP -

The output current has the same electrical potential as analog input, and is not an isolated power
supply. Therefore, if an electrical potential relationship between the inverter and peripheral equipment
has been established, e.g., by connecting an analog input, the cascade connection (series connection
to multiple inverters’ current input) for current output cascade connections is not available.

Keep the optimum connection wire length.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B Gain (F30, F60)
F30, and F60 allow you to adjust the output voltage and current within the range of 0 to 300%.

> LS !

2 F30=300% .  F30=200% ' F30=100%
S —— S

g | ‘

3 e
s Wl /A  F30=50%
[T

©

£

£

2@ ov - Monitored data

0% 33%  50% 100%

m Bias (F59, F63)

F59 and F63 allow you to adjust the bias for the output voltage value and current value within the -100 to 0 to
100% range.
The bias is applied after multiplying the gain.

The figure below shows the effect of setting a gain of 200% and bias of -100% with unipolar voltage output of 0 to
+10 V from terminal [FM1].

@ Inverters of the FRN-E3 series cannot output negative voltage.

Terminal [FM1]

Output voltage +10 V7

Monitor

0% 50% i 100% amount

Output voltage 0 V

Output voltage -10 V
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B Function selection (F31, F61)

F31 and F61 specify which data is monitored at output terminals [FM1] and [FM2]. An absolute value is output

when unipolar.

F31, F61

Data Subject of monitoring

Content

Definition of monitor amount 100%

Output frequency 1
0 (before slip
compensation)

Output frequency of the inverter
(Equivalent to the motor
synchronous speed)

Maximum output frequency

Output frequency 2
(after slip compensation)

Output frequency of the inverter

Maximum output frequency

2 Output current

Output current (RMS) of the inverter

Twice the inverter rated current
(Depending on F80 setting
value)

3 Output voltage

Output voltage (RMS) of the
inverter

200V series: 250 V
400V series: 500 V

4 Output torque

Motor shaft torque

Twice the rated motor load

5 Load rate Motor load factor Twice the rated motor load
Twice the rated output power
6 Input power Input power of the inverter (Inverter rated output power

depending on F80)

PID feedback value

control)

7 (PV) Feedback value under PID control 100% of the feedback amount
Speed detected with the PG
8 PG feedback value interface, or estimated speed Maximum speed
(speed) (under speed sensorless vector (100% of the feedback amount)

9 DC link bus voltage

DC link bus voltage of the inverter

200V series: 500 V
400V series: 1000 V

10 Universal AO

Command via communications link
(EJRS-485 Communications User's
Manual)

20,000

13 Motor output

Motor output (kW)

Twice the rated motor output
(P02/A16 setting value)

14 Analog output test

For analog meter calibration
Full scale output

Always full scale
(Equivalent to 100%) output

15 PID command (SV)

Command value under PID control

PID command 100%

16 | PID output (MV)

Output level of the PID processor
under PID control (Frequency
command)

Maximum output frequency

Master-follower angle

17 deviation

Position deviation when performing
master-follower operation

Monitor amount 0% to 5% to
100%

Representing a deviation of -
180° to 0° to +180° respectively

18 Heat sink temperature

Heat sink detection temperature of
inverter

200°C (392°F)

21 PG feedback value

Actual speed (When PG interface
option card is mounted, the speed
is always calculated and output

regardless of the control method.)

Maximum speed as 100%

22 Torque current command

Torque current command under
vector control with sensor,
sensorless vector control

Twice the motor rated torque
current
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

FSI;étl:f‘l Subject of monitoring Content Definition of monitor amount 100%

Reference frequency Setting frequency immediately .
(before h : Maximum output frequency

26 . . before acceleration/deceleration
acceleration/deceleration ) . . 100%

. arithmetic unit
calculation)
111 to | Customizable logic o
124 Output signal 1 to 14 Enable only at analog output 100%

@ If F31 and F61 = 16 (PID output), JO1 = 3 (Dancer control), and J62 = 2 or 3 (Ratio compensation
enabled), the PID output is equivalent to the ratio against the primary reference frequency and may vary
within 300% of the frequency. To indicate the value up to the full-scale of 300%, set F30 and F60 data to

“33” (%).

m Filter (F58, F62)

F58 and F62 set filter time constants for the analog DC voltage and current. The larger the time constant, the
slower the response. Specify the proper filter time constant taking into account the response speed of the
receiving side. If fluctuation occurs due to noise, increase the time constant.

* Data setting range: 0.00 to 5.00 (s)
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F37 Load Selection/Auto Torque Boost/Auto Energy-Saving Operation 1
Related function code: F09 Torque boost 1

H67 Auto energy-saving operation (Mode selection)

F37 specifies V/f pattern, torque boost type, and auto energy-saving operation in accordance with the
characteristics of the load.

F37 V/f characteristics Torque boost Al.JtO energy- Applicable load
Data saving operation
0 Quadratic-torque Quadratic-torque load
characteristics Based on F09 (generally the fan and pump load)
Torque boost
1 Disable Constant torque load
2 Linear V/f pattern Auto torque Constant torque load
boost (to be selected if a motor may be
over-excited at no load)
3 Quadratic-torque Quadratic-torque load
characteristics Based on F09 (generally the fan and pump load)
Torque boost
4 Tuning Constant torque load
5 Linear V/f pattern Auto torque Constant torque load
boost (to be selected if a motor may be
over-excited at no load)

@ If a required “load torque + acceleration torque” is 50% or more of the rated torque, it is recommended
to select the linear V/f pattern. Factory defaults are set to linear V/f pattern.

Tip ° When under vector control with sensor, function code F37 is used with the auto energy-saving
operation enable/disable selection (V/f characteristics and torque boost will be disabled.)

F37 data Tuning
Oto2 Auto energy-saving operation OFF
3to5 Auto energy-saving operation ON

» Under sensorless vector control, both function code F37 and F09 are disabled. Auto energy-saving
operation is also impossible.

B VI/f characteristics

Fuji inverters offer a variety of V/f patterns and torque boosts, which include V/f patterns suitable for variable
torque load such as general fans and pumps and for constant torque load (including special pumps requiring high
starting torque). Two types of torque boosts are available: manual and automatic.

Output voltage (V) Output voltage (V)
A Fy

.....Rated voltage ....Rated voltage

100% 100%

Toraue pupt | Toaued punt
boost 0 P (Hz) boost i > s
Base Base
frequency 1 frequency 1
(FO4) {FOd)
Quadratic-torque characteristics (F37 = 0) Linear V/f pattern (F37 = 1)
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

V/f pattern of quadratic-
Output voltage (V) torque V/f pattern with
A non-linear V/f

Rated voltage at (FO5)
base frequency 1

V/f pattern of quadratic-
torque V/f pattern

. without non-linear V/f
Non-linear V/f (H51)

pattern 1 (voltage)

» Output frequency

0 No;éltitr:ﬁqwf Base  (Hz)
(frequency) frequency 1
(FO4)

H Torque boost
* Manual torque boost by F09 (Manual adjustment)

» Data setting range: 0.0 to 20.0 (%), (100%/base frequency voltage)

In torque boost using F09, constant voltage is added to the basic V/f pattern, regardless of the load. To secure a
sufficient starting torque, manually adjust the output voltage to optimally match the motor and its load by using
F09. Specify an appropriate level that guarantees smooth Startup and yet does not cause over-excitation at no or
light load. Generally speaking, torque boost is unnecessary (0.0%) with motors of 30kW or higher.

Torque boost using FO9 ensures high driving stability since the output voltage remains constant regardless of the
load fluctuation.

Specify the function code F0O9 data in percentage to the base frequency voltage.

Precautions when driving an old model IE1 motor

Except for models whose destination is America, with the 0.75 kW to 22 kW factory default value, a
boost amount that ensures a starting torque of approximately 100% is set for high-efficiency premium
motors (IE3), but with the IE1 motor, starting torque may be insufficient because the boost amount is
low. If starting torque is insufficient during the test run, either adjust the torque manually, or check the
appropriate torque boost value with the motor manufacturer, and set that value. If using a Fuji
Electric motor (IE1), by selecting Fuji Electric motor 8-series by setting P99 to 0, and initializing the
motor constants with HO3, the torque boost is reset to an appropriate value.

Specifying a high torque boost level will generate a high torque, but may cause overcurrent due to
over-excitation at no load. If you continue to drive the motor, it may overheat. To avoid such a
situation, adjust torque boost to an appropriate level.

When the non-linear V/f pattern and the torque boost are used together, the torque boost takes effect
below the frequency on the non-linear V/f pattern’s point.

Output voltage (V)
A

Increase output
(FO5) | voltage with Torque « - . .....ooonoon.
boost 1 (F09) :

Rated voltage at
base frequency 1

Non-linear V/f
pattern 1 (voltage) (HS1) | -----.5

Torque boost 1 (F09)

. » Output frequency
0 Non-linear V/f Base  (Hz)

tt 1
(frr):q Ser?] cy) frequency 1
(H50) (FO4)
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* Auto torque boost

This function automatically optimizes the output voltage to fit the motor with its load. Under light load, auto torque
boost decreases the output voltage to prevent the motor from over-excitation. Under heavy load, it increases the
output voltage to increase the output torque of the motor.

@ + This function controls in accordance with motor characteristics. Therefore, set the base frequency 1
(FO4), rated voltage at base frequency 1 (F05), and other pertinent motor parameters (P01 through
P03 and P06 through P99) in line with the motor capacity and characteristics, or else perform auto-
tuning (P04).
* When a special motor is driven or the load does not have sufficient rigidity, the maximum torque
might decrease or the motor operation might become unstable. In such cases, do not use auto
torque boost but choose manual torque boost using F09 (F37 =0 or 1).

+ Auto energy-saving operation (Mode selection) (H67)

Automatically controls the output voltage to the motor in order to minimize the total motor and inverter loss.
(Depending on the motor and load characteristics, this may not be effective. Verify the benefits of using auto
energy-saving operation for the actual application.)

Auto energy-saving control can be selected from that applied when performing constant speed operation only,
and when performing constant speed operation and acceleration/deceleration.

H67 data Auto energy-saving operation
0 When performing constant speed operation only (when accelerating and decelerating,
torque boost or auto torque boost is applied with FO9 based on the F37 setting)
When performing constant speed operation and acceleration/deceleration
1 (Note: This should be restricted to acceleration/deceleration operation with a light

load.)

If using auto-energy saving operation, the response when changing the speed from constant speed operation will
be slow. If sudden acceleration/deceleration is necessary, use after canceling auto energy-saving operation
beforehand.

@ » Use auto energy-saving operation at base frequency of 60 Hz or lower. By setting the base
frequency to 60 Hz or higher, energy-saving operation may be less effective, or offer no benefit.
Auto energy-saving operation operates at a frequency less than the base frequency. Auto energy-
saving operation will be disabled if the frequency is equal to or higher than the base frequency.

+ This function controls in accordance with motor characteristics. Therefore, set the base frequency 1
(F04), rated voltage at base frequency 1 (F05), and other pertinent motor parameters (P01 through
P03 and P06 through P99) in line with the motor capacity and characteristics, or else perform auto-
tuning (P04).

» Under sensorless vector control, auto energy-saving operation is disabled.

F38, F39 Stop frequency (Detection method and Holding time) Refer to F23.

For details about the setting of the stop frequency (detection mode and holding time), refer to the description in
the function code F23 section.

5-113

(O =Tl FUNCTION CODES

FUNCTION
F Codes
E Codes
C Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
K Codes




5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F40, F41 Torque limiter 1-1/Torque limiter 1-2

Related function code: E16, E17 Torque limiter 2-1, 2-2
H73 Torque limiter (Operating condition selection)
H74 Torque limiter (Control target)
H75 Torque limiter (Target quadrant)
H76 Torque limiter (Braking) (Increasing frequency
limiter)

Under V/f control (F42=0,1, 2, 3, 4)

If the inverter output torque exceeds the specified levels of the torque limiters, the inverter controls the output
frequency and limits the output torque for preventing a stall.

@ In braking, the inverter increases the output frequency to limit the output torque. Depending on the
conditions during operation, the output frequency could dangerously increase. H76 (Frequency rising
limit for braking) is provided to limit the increasing frequency component.

Related function codes

Function codes Name V/f control Remarks
F40 Torque limiter 1-1
F41 Torque limiter 1-2 Y
E16 Torque limiter 2-1 Y
E17 Torque limiter 2-2 Y
H73 Torque limiter (Operating condition selection) Y
H74 Torque limiter (Control target) N
H75 Torque limiter (Target quadrant) N
H76 ;I'rzrc?uu:nti:r;iltizi t((:JBrr)aking) (Increasing v
E61 to E63 Term.inal [12], [C.1] (C1 fqnction) (\{2 v 7: Analog torque I!m!terA
function) Extension function selection 8: Analog torque limiter B
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Bl Torque limit control mode
Under V/f control, torque limiting is performed by limiting torque current flowing across the motor.

The graph below shows the relationship between the torque and the output frequency at the constant torque
current limit.

Torque Constant torque limit

L/

Constant output limit

/

0 - — Output frequency
Base frequency

B Torque limiter (F40, F41, E16, E17) Data setting range: -300 to 300(%). 999 (Disable)

These function codes specify the operation level at which the torque limiters become activated, as the percentage
of the motor rated torque. Switching between motor 1 and 2 is possible using the control terminals (described
later).

Function code Name Torque limit feature
F40 Torque limiter 1-1 Driving torque current limiter 1
F41 Torque limiter 1-2 Braking torque current limiter 1
E16 Torque limiter 2-1 Driving torque current limiter 2
E17 Torque limiter 2-2 Braking torque current limiter 2

Note The setting range is the plus/minus range, but a plus value should be set. Operation will be performed
with an absolute value if a minus value is set.

Although the setting range of the torque is 300%, the torque limiter determined by the overload current
of the unit internally limits the torque current output. Therefore, the torque current output is automatically
limited at a value lower than 300%, the maximum setting value.

B Analog torque limiter (E61 to E63)

The torque limit value can be specified by analog inputs (voltage or current) through terminals [12], [C1] (C1
function), and [C1] (V2 function). Assign as follows with function codes E61, E62, and E63.

(O =Tl FUNCTION CODES

E61, E62, E63 Name Function Description
Data
7 Analog torque limiter A :ijnrql;grg torque current
. 0,
. I2n0pumt:10des. 100% /10 V or
8 Analog torque limiter B ll?,ra.:qng torque current F Codes
imiter E Codes
|__CCodes
If these terminals have been set up to have the same data, the operation priority is given in the following order: P Codes
E61 > E62 > EB3. H Codes
A Codes
. . . ... . b Codes
B Torque limiter levels specified via communications link (S10, S11) T Codes
The torque limiter levels can be changed via the communications link. Communication dedicated codes S10, S11 J Codes
interlock with the function codes F40, F41. d Codes
U Codes
y Codes
K Codes
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Bl Switching torque limiters

The torque limiters can be switched by the function code setting and the terminal command “TL2/TL1” (Select
torque limiter level 2/1) assigned to any of the digital input terminals. To assign the Torque limiter 2/Torque limiter
1, “TL2/TL1” set Data = 14 in function codes from E01 to EO5. If no “TL2/TL1" is assigned, torque limiter levels 1-1
and 1-2 (F40 and F41) take effect by default.

B Torque limiter (Braking) (Increasing frequency limiter) (H76) Data setting range: 0.0 to 599.0 (Hz)

H76 specifies the rising limit of the frequency in limiting torque for braking. The factory default is 5.0 Hz. If the
increasing frequency during braking reaches the limit value, the torque limiters no longer function, resulting in an
overvoltage trip. Such a problem may be avoided by increasing the setting value of H76.

Note The torque limiter and current limiter are very similar in function. If both are activated concurrently, they
may conflict with each other and cause hunting. Avoid concurrent activation of these limiters.

E61to E63 “TL2/TL1”

Torque limiter 1-1 (F40/S10)

Analog torque limit value A

Driving torque
limiter

Torque limiter 2-1 (E16) O ON

E61 to E63 TL2/TLTY

Torque limiter 1-2 (F41/S11)

Analog torque limit value B

Braking torque
limiter

Torque limiter 2-2 (E17) o ON

B Torque limiter (Operating condition selection) (H73)

It is possible to set whether to enable or disable torque limiting while the motor is accelerating or decelerating, or
while it is running at constant speed.

H73 data During acceleration/deceleration During constant speed running
0 Enable Enable
1 Disable Enable
2 Enable Disable
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Under sensorless vector control/vector control with sensor (induction motors, PMSMs) (F42 =5, 6, 15, 16)

If the inverter’s output torque exceeds the specified levels of the torque limiters, the inverter controls the speed
regulator’s output (torque command) in speed control or a torque command in torque control in order to limit the

motor-generating torque.

Related function codes

Function Name Vector control Remarks
codes

F40 Torque limiter 1-1 Y

F41 Torque limiter 1-2 Y

E16 Torque limiter 2-1 Y

E17 Torque limiter 2-2 Y

H73 Torque limiter (Operating condition selection) Y

H74 Torque limiter (Control target) Y

H75 Torque limiter (Target quadrant) Y

H76 Torque I|m|t.er'(Brak|ng) (Increasing v
frequency limiter)
Terminal [12], [C1] (C1 function) (V2 function) 7: Analog torque limiter A

E61 to E63 . . . Y -

(Extension function selection) 8: Analog torque limiter B

B Torque limiter (Control target) (H74)

Under vector control, the inverter can limit motor-generating torque or output power, as well as a torque current

(default).
H74 data Control target
0 Keeps torque constant.
1 Keeps torque current constant.
2 Keeps power constant.

Torque
A

100% rating

50% rating ;| fm « — v — — N -

Torque pattern when the torque
current limit is 100% rating

Torque pattern when the torque
current limit is 50% rating

Torque pattern when the power
limit is 50% rating

Speed

H »

100% rating
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

H Torque limiter (Target quadrant) (H75)

The settings for each quadrant (forward rotation drive/braking, reverse rotation drive/braking) for which torque
limiter A and B are enabled can be selected from “Drive/braking torque limiter,” “4 identical quadrants torque
limiter,” and “Upper limit/lower limit torque limiter” shown below.

H75 Target quadrant

0: Drive/braking |Limiting is applied by separating torque limiting when driving (torque limiter A) and torque
limiting when braking (torque limiter B) for both forward rotation and reverse rotation.

First quadrant:
Second quadrant: Reverse braking
Reverse braking

A
1 Torigue limiter A
Torque limiter B
h 4 Y
A A
Torque limiter A Torque limiter B

Fourth quadrant:
Third quadrant: Reverse braking

Reverse braking

1: 4 quadrants Limiting is applied with the same limiting value (torque limiter A) for both forward/reverse
identical rotation and driving/braking.

Second quadrant: First quadrant:
Reverse braking Reverse braking
Torque limiter:A Torque limiter A
N Y
A A

Torque limiter;A Torque limiter A

v

Third quadrant: Fourth quadrant:
Reverse braking Reverse braking
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H75 Applicable quadrant
2: Upper limit/ Limiting is applied by separating limit values into the upper limit value (torque limiter A) and
lower limit the lower limit value (torque limiter B).

Limiting is applied in the following patterns depending on the polarity of torque limiter A and

torque limiter B

Torque limit value A Torque limit value B
Pattern 1 Plus Plus
Pattern 2 Plus Minus
Pattern 3 Minus Minus

First quadrant:

Second quadrant:
Reverse braking

Reverse braking

Torque limiter A

iTcrque limiter B

Third quam
Reverse braking

gquadrant:

Reverse braking

Pattern 1

Second quadrant:
Reverse braking

First quadrant:
Qerse braking

¢ Torque limiter A

Torque

limiter B

Third quadrant:
Reverse braking

Patte

Fourth quadrant:
Reverse braking

m3

Second quadrant:

First quadrant:

Reverse braking  /

Reverse braking

Torque limiter A

Torque limiter B

Third quadrant:

Gh quadrant:

Reverse braking

Reverse braking

Pattern 2

If torque limiter A < torque limiter B, limiting is fixed with torque limiter A.

» By setting an upper limit/lower limit for torque limiting, reciprocating vibrations
may occur between the upper limit value and lower limit value depending on
conditions such as a narrowing in the width of the upper limit/lower limit setting

value, or a delay in the speed control system response, and therefore caution is

advised.

3: 4 quadrants
independent

With the following assignments, limiting values are applied for the 4 quadrants independently.

Name Terminal command assigned
F40 Torque limiter 1-1 Quadrant | (forward rotation drive)
F41 Torque limiter 1-2 Quadrant IV (forward rotation braking)
E16 Torque limiter 2-1 Quadrant Ill (reverse rotation drive)
E17 Torque limiter 2-2 Quadrant Il (reverse rotation braking)

Second

Reverse braking

E16: Torque limiter 2-1

Third qu

Reverse driving

quadrant:

First quadrant:

A
E17: Torque limiter 2-2

v

F40: Torque limiter 1-1

A

A
4

adrant:

Forward driving

Fourth quadrant:

Forward braking

F41: Torque limiter 1-2
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F42

Control method selection 1

Related function code: H68 Slip compensation 1 (Operating condition selection)

F42 specifies the motor drive control. For details on control methods, refer to Chapter 4 “4.6 Selecting a Desired
Motor Drive Control” to “4.8 Configuring Function Codes for Drive Controls.”

F42 data Inverter drive control ciarﬁ:gl Speed feedback Speed control
0 VI/f control: without slip compensation Frequency
control
Dy.nam.ic torque vectpr control No Frequency
1 (with slip compensation, auto torque control with
boost) slip
2 V/f control with slip compensation V/f control compensation
3 VI/f control with sensor Frequency
control with
v automatic
4 Dynamic torque vector control with es speed
sensor regulator
(ASR)
5 Sensorless vector control Speed estimation Speed control
6 Vector control with sensor Vector Yes with automatic
speed
15 Vector Control without sensor (PMSMs) control Speed estimation | regulator
16 Vector control with sensor (PMSMs) Yes (ASR)

B F42 = 0: V/f control without slip compensation

Under this control, the inverter controls a motor with the voltage and frequency according to the V/f pattern
specified by function codes. This control disables all automatically controlled features such as the slip
compensation, so no unpredictable output fluctuation results, enabling stable operation with constant output

frequency.

If running multiple motors, select this control method.

W F42 = 2: V/f control with slip compensation

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation. The inverter’s slip compensation function first presumes the slip value of the motor based on the
motor torque generated and raises the output frequency to compensate for the decrease in motor rotation. This
prevents the motor from decreasing the rotation due to the slip.

That is, this function is effective for improving the motor speed control accuracy.

Function codes Tuning
P12 Rated slip frequency Specify the motor rated slip frequency.
P09 Slip compensation gain Adjust the slip compensation for driving.
for driving Slip compensation amount when driving = Rated slip x Slip
compensation gain (when driving)
P11 Slip compensation gain Adjust the slip compensation amount when braking.
for braking Slip compensation amount when braking = Rated slip x Slip
compensation gain (when braking)
P10 Slip compensation Set the slip compensation response time. Basically, there is no need
response time to modify the setting.

To improve the accuracy of slip compensation, perform auto-tuning.
H68 enables or disables the slip compensation function 1 according to the motor driving conditions.
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Motor driving conditions Motor driving frequency zone
H68 data
Accl/Decel Constant speed | Base frequency or below | Above the base frequency
0 Enable Enable Enable Enable
1 Disable Enable Enable Enable
2 Enable Enable Enable Disable
3 Disable Enable Enable Disable

H F42 = 1: Dynamic torque vector control

To get the maximal torque out of a motor, this control calculates the motor torque for the load applied and uses it
to optimize the voltage and current vector output. Specify motor constants or perform auto tuning.

Selecting this control automatically enables the auto torque boost and slip compensation function. This control is
effective for improving the system response to external disturbances such as load fluctuation, and the motor
speed control accuracy.

Note that the inverter may not respond to a rapid load fluctuation.

B F42 = 3: V/f control with sensor

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing the
motor rotation. Under V/f control with speed sensor, the inverter detects the motor rotation using the encoder
mounted on the motor shaft and compensates for the decrease in slip frequency by the PI control to match the
motor rotation with the commanded speed. This improves the motor speed control accuracy.

Note Speed detection is performed, but the motor starts based on the H09: Auto search mode setting. The

motor starts from the speed detection value only if auto search is enabled with function code H09 set to
1 or 2. If HO9 = 0, the speed detection value is ignored, and the motor starts from the starting frequency.

H F42 = 4: Dynamic torque vector control with sensor

The difference from the "V/f control with sensor" stated above is that this method calculates the motor torque for
the load applied and uses the calculated torque to optimize the output voltage and current vectors for getting the
maximal torque out of a motor. This is effective for improving the system response to external disturbances such
as load fluctuations, and the motor speed control accuracy.
Note Speed detection is performed, but the motor starts based on the H09: Auto search mode setting. The
motor starts from the speed detection value only if auto search is enabled with function code H0O9 set to
1 or 2. If HO9 = 0, the speed detection value is ignored, and the motor starts from the starting frequency.

B F42=5: Sensorless vector control

This control estimates the motor speed based on the inverter's output voltage and current to use the estimated
speed for speed control. In addition, it decomposes the motor drive current into the exciting and torque current

components, and controls each of those components in vector. No PG (pulse generator) interface card is required.

It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (PI controller).

With vector control, a difference (voltage margin) is required between the voltage that the inverter is capable of
outputting and the motor induced voltage to a certain extent in order to control the motor current. Generally
speaking, general-purpose motors are designed for use with commercial power supplies, but due to the need for
this voltage margin, it is necessary to control the current by suppressing the motor terminal voltage. By doing so,
it is not possible to deliver rated torque even when the original motor rated current is flowing. To ensure that the
rated torque is delivered, it is necessary to increase the rated current (the same applies with vector control with
sensor).

W F42 = 6: Vector control with sensor

This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a
motor shaft and an inverter, respectively. The inverter detects the motor’s rotational position and speed according
to PG feedback signals and uses them for speed control. It also decomposes the motor drive current into the
exciting and torque current components, and controls each of components as vectors.

It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (Pl controller).
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

B F42 = 15: Sensorless vector control (PMSMs)

This control estimates the motor speed based on the inverter's output voltage and current to use the estimated
speed for speed control. In addition, it decomposes the motor drive current into the exciting and torque current
components, and controls each of those components in vector. No PG (pulse generator) interface card is required.
It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (PI controller).

H F42 = 16: Vector control with sensor (PMSMs)

This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a
motor shaft and an inverter, respectively. The inverter detects the motor’s rotational position and speed according
to PG feedback signals and uses them for speed control. It also decomposes the motor drive current into the
exciting and torque current components, and controls each of components as vectors.

It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (Pl controller).

@ Slip compensation, dynamic torque vector control, sensorless vector control, and vector control with
sensor use motor constants. Consequently, the following conditions should be satisfied; otherwise, full
control performance may not be obtained.

» Asingle motor should be controlled per inverter.

* Motor parameters P02, P03, P06 to P13 should be properly configured or auto-tuning should be
performed.

+ If the capacity of the motor being controlled is smaller than the inverter rated capacity, the current
detection resolution will deteriorate, and control performance will drop. In such cases, a motor and
inverter combination up to one rank lower is recommended.

» The wiring distance between inverter and motor should be 50 m (164 ft) or less for FRN0O0O1 to
0020E3S/T/N-2G, FRNO002 to 0012E3S/T/N-4G, and FRNO0O1 to 0012E3S/T/N-7G, and 100 m
(328 ft) or less for FRN00O30 to 0115E3S/N-2G and FRN0022 to 0072E3S/N-4G. If it is longer, the
inverter may not control the motor due to leakage current flowing through stray capacitance to the
ground or between wires. Especially, small capacity inverters whose rated current is also small may
be unable to control the motor correctly even when the wiring is less than 100 m (328 ft). In that
case, make the wiring length as short as possible or use a wire with small stray capacitance (e.g.,
loosely-bundled cable) to minimize the stray capacitance.
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Bl Control parameters which are initialized when the control method F42 is changed

If the control selection (F42) is changed from induction motor control (other than F42 = 15, 16) to PMSM control
(F42 = 15, 16), the function code values in the following table are automatically changed to the initial values.

If changed by setting If P02 If motor constants are If motor constants are
F42 to 15 or 16, or changed initialized by setting HO3 initialized by setting HO3
other than 15 or 16 9 to 2 with F42 =0to 6 to 2 with F42 = 15 or 16

Function
codes

FO3 Y N N N

FO4

*
=

*
N

F05

*
=

*
N

FO6

F09

F10

F11

F12

F15

F23

F24

F26

F40 to F41

ES50

PO1

P02

P03

P06 to P23

P30

P55 to P57

P60 to P64

P87

P90

P99

H46

d01 to d04

d06

d67

zl<|<|<|z|<|z|z|z|z|z|z|<x|z|<|<|<|<|z|<|<|<|<|z|2z|<|=<]|=<
ZlZ2|Z2|Z2|X|Z2|IX|X[X| XXX K| Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2
< | Z|Z|Z|X|Z2|IX|X[X| XXX K| ZIXK|Z2|Z2|Z2|Z2|Z2|Z2|Z2|X|Z2|<|Z
<|lz|lz|z|<|z|<|<|[<|<|<|<|<|z|<|z|z|z|<|z|z|<|<|<|=<|=<]|=<

doo

Y: Change N: No change

*1 If P99 = 1: Motor characteristics 1 (HP typical motor, typical model) and PMSM control (F42 = 15, 16): Y
applies (function code values are changed); if neither is relevant: N applies (function code values are not
changed).

*2 If P99 = 1: Motor characteristics 1 (HP typical motor, typical model): Y applies (function code values are
changed); if neither is relevant: N applies (function code values are not changed).

@ If the control selection (F42) is set to induction motor sensorless vector control (F42 = 5), the function
code d67 value is automatically changed.
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5.3 Description of Function Codes 5.3.1 F codes (Fundamental functions)

F43, F44 Current limiter (Operation selection, Operation level)
Related function code: H12 Instantaneous overcurrent limit (Operation
selection)

This is a dedicated V/f control function. It does not work under sensorless vector control or vector control with
Sensor.

When the output current of the inverter exceeds the level specified by the current limiter (F44), the inverter
automatically manages its output frequency to prevent a stall and limits the output current. The F44 setting is
automatically set by the F80 setting (as shown in the table below). If an overload current of 160% or higher, or
130% or higher flows momentarily, and the frequency drop resulting from current limiting becomes a problem,
consider increasing the limiting level.

Operation at constant speed only (F43 = 1), and operation when acceleration and at constant speed (F43 = 2)
can be set for the operation selection. Choose F43 = 1 if you need to run the inverter at full capability during
acceleration and to limit the load (current) during constant speed operation.

Current limiter value

F80 data | Drive mode F44: limiter value Type of inverter

180% FRNOOO1 to 0069E3[1-2G / FRNO0O2 to 0044E3[1-4G

0 HHD ° FRNOO0O1 to 0012E3A-7G / FRN00O1 to 0011E3E-7G
160% FRNO0088 to 0115E3[]-2G / FRN0059, 0072E3[1-4G

1 HND 0

a- HND* 130% All models

3 HD 160% .

4 ND 130% Only FRN****E3[J-4G

* Only FRN0012, 0020E3[J-2G / FRN0001 to 0012E30-7G

B Operation selection (F43)
F43 selects the motor running state in which the current limiter becomes active.

Running states that enable the current limiter
F43 data
During acceleration Constant speed During deceleration
0 Disable Disable Disable
1 Disable Enable Disable
2 Enable Enable Disable

B Operation level (F44)
F44 specifies the operation level at which the output current limiter becomes activated, as a ratio of the inverter
rating.
+ Data setting range: 20 to 200 (%) of rated current of the inverter
(Inverter’s rated current changes according to the setting value of function code F80.)

B Instantaneous overcurrent limit (Operation selection) (H12)

H12 specifies whether the inverter invokes the current limit processing or enters the overcurrent trip when its
output current exceeds the instantaneous overcurrent limiting level. Under the current limit processing, the
inverter immediately turns OFF its output gate to suppress the further current increase and continues to control
the output frequency.

H12 data Function
0 Disable (An overcurrent trip occurs at the instantaneous overcurrent limiting level.)
1 Enable (An instantaneous overcurrent limiting operation is activated.)

If any problem could occur when the motor torque temporarily drops during current limiting processing, it is
necessary to cause an overcurrent trip (H12 = 0) and actuate a mechanical brake at the same time.
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@ + Since the current limit operation with F43 and F44 is performed by software, it may cause a delay in
control. If you need a quick response current limiting, also enable the instantaneous overcurrent
limiting with H12.

+ If an excessive load is applied when the current limiter operation level is set extremely low, the
inverter will rapidly lower its output frequency. This may cause an overvoltage trip or dangerous
turnover of the motor rotation due to undershooting. Depending on the load, extremely short
acceleration time may activate the current limiting to suppress the increase of the inverter output
frequency, causing hunting (undesirable oscillation of the system) or activating the inverter
overvoltage trip. When specifying the acceleration time, therefore, you need to take into account
machinery characteristics and moment of inertia of the load.

@ » The torque limiter and current limiter are very similar in function. If both are activated concurrently,
they may conflict with each other and cause hunting. Avoid concurrent activation of these limiters.

» Vector control with sensor itself contains the current control system, so it disables the current limiter
specified by F43 and F44, as well as automatically disabling the instantaneous overcurrent limiting
(specified by H12). Accordingly, the inverter causes an overcurrent trip when its output current
exceeds the instantaneous overcurrent limiting level.

F50 to F52 Electronic thermal (Braking resistors protection (Discharging capacity), (Permissible
average loss) and (Braking resistance value))

These function codes specify the electronic thermal overload protection feature for the braking resistor.

Set the discharging capability, allowable average loss and resistance to F50, F51 and F52, respectively. These
values are determined by the inverter and braking resistor models. For the discharging capability, allowable
average loss and resistance, refer to “11.4.3 Specification” in Chapter 11 “11.4 Braking Resistors (DBRs)”.

The values listed in the tables are for standard models and 10% ED models of the braking resistors which Fuiji
Electric provides. When using a braking resistor of any other manufacturer, confirm the corresponding values with
the manufacturer and set the function codes accordingly.

@ Depending on the thermal characteristics of the braking resistor, the electronic thermal overload
protection feature may act so that the inverter issues the overheat protection alarm dbH even if the
actual temperature rise is not large enough. If this happens, review the relationship between the
performance index of the braking resistor and settings of related function codes.

(O =Tl FUNCTION CODES

Tip Using the standard models of braking resistor or using the braking unit and braking resistor together can
output temperature detection signal for overheat. Assign terminal command THR (“Enable external
alarm trip”) to any of digital input terminals [X1] to [X5], [FWD] and [REV] and connect that terminal and
its common terminal to braking resistor’s terminals [1] and [2]. Set OFF for function code F50.

Tip If the discharge withstand current rating and permissible average loss are unknown when using a non-
Fuji inverter braking resistor, they can be obtained by calculating them from the applicable motor
capacity, permissible duty cycle %ED, and maximum braking time braking resistor specifications.

Max. braking time (s) x motor capacity (kW) x braking torque (%)/100
2

Discharge withstand current rating (kWs) =

Permissible duty cycle %ED/100 x motor capacity (kW) x braking torque (%)/100

Permissible average loss (kW) = 5 FUNCTION
F Codes

E Codes
C Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
K Codes
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Example
Braking resistor specifications
Motor capacity Braking torque (%) Max. braking time (s) Permissible duty
cycle %ED
11 kW 100% 5s 10%

Discharge withstand current rating (kWs) =5 s x 11 kW x 1 (100%) + 2 = 27.5 kWs
Permissible average loss (kW) = 0.1 (10%) x 11 kW x 1 (100%) + 2 = 0.55 kW

* The value for braking resistor braking time is estimated based on deceleration (see figure below).

Braking load (kW)

> Time

1
Braking time |
1

Discharging capacity (F50)
The discharging capacity refers to kWs allowance for a single braking cycle.

F50 data Function
1 to 9000 1 to 9000 (kWs)
OFF Disables the protective function with a braking resistor electronic thermal
overload.

B Permissible average loss (F51)
Permissible average loss is the power capacity that can be continuously applied to the resistor.

F51 data Function

0.001 to 99.99 0.001 to 99.99 (kW)

B Braking resistance value (F52)
F52 specifies the resistance of the braking resistor.

F52 data Function
0.01 to 999 0.01 to 999 (Q)
F58, F59 Terminal [FM1] (Filter, Bias)
F32, F62, F63 Terminal [FM2] (Operation selection, Output gain, Function selection, Filter, Bias)

A detailed explanation can be found in the function code F29 section.
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F80

Switching between HHD, HND, HD and ND modes

It is possible to select from 4 types of running modes using function code F80. Select a running mode that is

appropriate for the load equipment after checking the following table.

For this model, the default setting for function code F80 differs depending on the destination set the first time the
power is turned on. For details, refer to Chapter 4 "4.4 Destination setting.”

Double key operation ( key + @/@ keys) is required to change function code F80 data.

. Maximum
F8o Modes Application Rated current level Ambient Overlog d output
Data temperature capacity frequency
Capable of driving
a motor whose ° .
- 50°C 9
0 HHD mode lHezvy duty capacity is the . 15;0{;;0515m|n
oa same as the (122°F) 0Y.98
inverter capacity.
50°C
1(*1)
(122°F)
o .
HND mode General load Capable of driving 20°C 120% 1 min 599 Hz
4 (*2) a motor whose .
capacity is one or (104°F)
~ two ranks higher 40°C
3(*3) HD mode ::’izvy duty than the inverter 104°F 150% 1min
capacity. ( )
40°C )
4 (*3) ND mode General load 120% 1min
(104°F)

*1: Cannot be selected for all the models of Single-phase series 200 V
and FRN0012, 0020E3[]-2G / FRN00O7 to 0012E3[J-4G.

*2: Selectable only with FRN0012, 0020E3[1-2G / FRN0001 to 0012E3[J-7G. ND is displayed on the multi-

function keypad.

*3: Cannot be selected for single-phase 200 V series or three-phase 200 V series.

For details on specific rated current values, refer to Chapter 12 “SPECIFICATIONS.”

When F80 is changed, Torque boost 1 to 2 (F09, A05) is rewritten to the HD/HHD or ND/HND

setting in " Table 5.2-1 Factory default setting values by capacity” in “5.2.2 Function code tables."
Current limit (operating level) F44 is also rewritten.

*  For ND, HD and HND modes, the following function codes and internal processes are restricted.

(O =Tl FUNCTION CODES

For details, refer to explanation of each function code and selection guidance in Chapter 10 “10.4.2 Guidelines for

selecting inverter drive mode and capacity.”

5-127

Function
Code Name Remarks FUNCTION
F Codes
F21 DC braking 1 (Operation level) E Codes
Upper limit restriction C Codes
A10 DC braking 2 (Operation level) I P Codes
F26 Motor sound (Carrier frequency) Upper limit restriction | HCodes
A Codes
F31, F35, . Setting value = 2: Output current, b Codes
F61, 090, ;I—I?L:r:(lzrt]iaoln[z,e\:/llgl’ti[cl):n,\;m, [FMP], [Ao], [CS] = 6: Power consumption Monitor amount full | _rCodes
096 scale changes | JCodes
d Codes
F44 Current limiter (Operation level) Default setting, setting value U Codes
Cod
J68 Brake control signal (Brake-release current) 7& C?;dzss
Brake control signal (brake-release current) Upper limit restriction
d120 (REV)
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@ * Due to the above restrictions, if writing function codes continuously in ascending order by
communication with RS-485, etc., be sure to write F80 first.

» Motor capacities 1 to 2 (P02, A16) do not automatically move one rank up (or down).
Configure to match the applicable motor capacity as required.
Furthermore, if initializing motor constants, first set motor capacities 1 to 2 (P02, A16), then set the
motor type by selecting motor 1 to 2 (P99, A39), and then initialize the motor with HO3.
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5.3.2 E codes (Extension terminal functions)

EO01 to EO5 Terminal [X1] to [X5] (Function selection)

Related function code: E70 Shift key (Function selection)
E98 Terminal [FWD] function selection
E99 Terminal [REV] function selection

EO1 to E05, E98 and E99 assign commands to general-purpose, programmable, digital input terminals, [X1] to [X5],
[FWD], and [REV].

These function codes can also switch the logic system between normal and negative to define how the inverter
logic interprets the ON or OFF state of each terminal. The factory default setting is normal logic system “Active ON.”
Functions assigned to digital input terminals [X1] to [X5], [FWD] and [REV] are as shown below. Descriptions that
follow are given in normal logic system. Each signal has been described at data allocation order. However, the
signal is related has been described together. Refer to the function codes in the “Related function code” column, if
any.

With terminal functions for which Y is indicated for E70 (keypad Shift key) in the “5.2-3 Control input terminal setting
list table” under “[2] E codes” of “5.2.2 Function code tables,” by setting the same data as in EO1 to E05 for function
code E70, a function is assigned to the keypad Shift key that allows commands to be turned ON and OFF manually.
Refer to the explanation on function code E70 for details.

ACAUTION

* Run commands (e.g., Run forward “FWD”), stop commands (e.g., coast to stop “BX”), and frequency
change commands can be assigned to digital input terminals. Depending on the digital input terminal status,
operation may start suddenly, or the speed may change significantly simply by changing the function code
settings. Make changes to function code settings after sufficiently ensuring safety.

(O =Tl FUNCTION CODES

» Functions for switching run or frequency command sources (such as “SS1, SS2, SS4, SS8,” “Hz2/Hz1,”
“Hz/PID,” “IVS” and “LE”) can be assigned to the digital input terminals. Depending on the conditions,
changes to these signals may result in operation being started suddenly or the speed changing suddenly.

Failure to observe this could result in an accident or injury.

Data Related
Active Defined function Signal name function
ON OFF Code
0 1000 “SS1”
1 1001 “SS2”
Select multistep frequency (1 to 15 steps) C05to C19
2 1002 “SS4”
3 1003 “SS8”
4 1004 Select ACC/DEC time (2 steps) “‘RT1” FO7. FO8
5 1005 | Select ACC/DEC time (4 steps) “RT2” E10to E15
FUNCTION
6 1006 Select self-hold HLD F02 F Codes
7 1007 Coast-to-a-stop command “BX” —
C Codes
8 1008 Alarm (error) reset “‘RST” — P Codes
1009 9 External alarm THR — A Codes
C20 b Codes
10 1010 Jogging operation "JOG" H54, H55, %
odes
d09 to d13 T dCodes
11 1011 Frequency setting 2/Frequency setting 1 “Hz2/Hz1” FO01, C30 %
12 1012 Select motor 2 “‘™m2” — | _oCodes _
K Codes
13 - DC braking command "DCBRK" F20 to F22
. w » F40, F41
14 1014 Torque limiter level 2/1 TL2/TL1 E16 E17
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Data Related
Active Defined function Signal name function
ON OFF Code
15 — Switch to commercial power (50 Hz) “SW50” -
16 — Switch to commercial power (60 Hz) “SW60” —
17 1017 UP command “‘UpP” Frequency
command:
F01, C30
18 1018 DOWN command "DOWN" " |pID command:
Jo2
19 1019 Allow function code editing “WE-KP” FO0O
20 1020 1020 “Hz/PID” J01, J101,
J201
21 1021 Switch normal/inverse operation "IVS" C53, C54, JO1
22 1022 Interlock "L F14
23 1023 Cancel torque control “Hz/TRQ” H18
24 1024 (S;'Se‘;gg” chCJpSe roa;itci’:n) "LE" H30, y98
25 1025 Universal DI “U-DI" —
26 1026 Select auto search for idling motor speed at starting "STM" HO9, d67
1030 30 Forced stop "STOP" H56
32 1032 Pre-excitation "EXITE" H84, H85
33 1033 Reset PID integral and differential terms “PID-RST” Jo1, J101,
34 1034 Hold PID integral term “PID-HLD” J201
35 1035 Local (keypad) command selection "LOoC" (Refer o
Section 3.3.8)
38 1038 Run enable ‘RE” —
39 — Condensation prevention "DWP" J21
42 1042 Activate the limit switch at start “LS” J73 to J88
46 1046 | Enable overload stop "oLS" ot
47 1047 Servo lock command "LOCK" J97 to J99
48 - E/L;Iﬁc? 2:.'; ?olrn tF:::ninal [X6], [X7]) "PIN" FO1, C30
9 | 0| et toteminl 36, 6D
58 1058 UP/DOWN frequency clear "STZ" FO1, H61
59 1059 Battery/UPS operation selection “BATRY/UPS” H111
60 1060 Torque bias command 1 “TB1” H154 to H162
61 1061 Torque bias command 2 “TB2” H154 to H162
62 1062 Hold torque bias “H-TB” H154 to H162
J68 to J986,
65 1065 Check brake "BRKE" H180,
d120 to d124
70 1070 Cancel line speed control “Hz/LSC”
71 1071 Hold line speed control frequency in the memory “LSC-HLD” 1
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Data Related
Active Defined function Signal name function
ON OFF Code
72 1072 Count the run time of commercial power-driven motor 1 | “CRUN-M1”"
73 1073 Count the run time of commercial power-driven motor 2 | “CRUN-M2” N
76 1076 Select droop control "DROOP" H28
78 1078 Select speed control parameters 1 “MPRM1”
d01 to d0O6
79 1079 Select speed control parameters 2 “MPRM2”
80 1080 Cancel customizable logic "CLC" EO1 to EO05,
81 1081 Clear all customizable logic timers "CLTC" U81 to US0
82 1082 Cancel anti-regenerative control “AR-CCL” H69
83 1083 PG input switching "PG-SEL" d14 to d18
84 1084 Acceleration/deceleration cancel (bypass) "BPS" —
94 — Forward JOG "FJOG”
95 — Reverse JOG "RJOG” et
97 — Rotation direction command "DIR" FO02
08 . Forward rotation/Stop command (Exclusively assigned "EWD’
to [FWD] and [REV] terminals by E98 and E99)
99 . Reverse rotation/Stop command (Exclusively assigned "REV” Foz
to [FWD] and [REV] terminals by E98 and E99)
100 — No assignment "NONE" V81 to U0
U185 to U188
119 1119 Speed regulator P operation "P-SEL" d201 to d299
121-129 | 1121-1129 | Customizable logic input 1 to 9 "CLI1-9" uo1 to U70
134 — Forced operation command "FMS" H116 to H121
135 1135 Displacement/absolute position switching “INC/ABS”
136 1136 Orientation command "ORT"
142 1142 Position preset command “P-PRESET”
144 1144 Positioning date change command “POS-SET” | d201 to d299
145 1145 Positioning data selection 1 “POS-SEL1”
146 1146 Positioning data selection 2 “POS-SEL2”
147 1147 Positioning data selection 4 “POS-SEL4”
171 1171 PID control multistage command 1 “PID-SS1”
J136 to J138
172 1172 PID control multistage command 2 “PID-SS2”

A negative logic (Active OFF) command cannot be assigned to the functions marked with “-” in the “Active

OFF” column.

The “External alarm” (data = 1009) and “Force to stop” (data = 1030) are fail-safe terminal commands. [
In the case of “External alarm” when data = 1009, “Active ON” (alarm is triggered when ON); when data
=9, “Active OFF” (alarm is triggered when OFF).
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

Terminal function assignment and data setting

B Select multistep frequency “SS1,” “S82,” “SS4,” and “SS8” assignment (Function code data =0, 1, 2,
and 3)

The combination of the ON/OFF states of digital input signals “SS1,” “SS2,” “SS4” and “SS8” selects one of 16
different frequency commands.

(E3 Function codes CO05 to C19)

B Select ACC/DEC time “RT1” and “RT2” assignment (Function code data = 4 and 5)
These terminal commands switch between ACC/DEC time 1 to 4 (FO7, FO8 and E10 through E15).
(E3 Function codes F07, F08)

B Select self-hold “HLD” assignment (Function code data = 6)
This is used as the self-hold signal when performing 3-wire operation with the “FWD”, “REV”, and “HLD” signals.
() Function code F02)

B Coast-to-a-stop “BX” assignment (Function code data = 7)

Turning “BX” ON immediately shuts down the inverter output. The motor free runs to a stop, without issuing any
alarm.

B Alarm (error) reset “RST” assignment (Function code data = 8)

Turning this terminal command ON clears the ALM state--alarm output (for any alarm). Turning it OFF erases the
alarm display and clears the alarm hold state. When you turn the “RST” command ON, keep it ON for 10 ms or
more. This command should be kept OFF for the normal inverter operation.

i Alarm generated

Inverter operation Alarm indication illuminated No alarm indication
status Alarm hold state (stop) Operable state

Alarm output

(for any alarm) ALM ON

OFF

i\ 10 ms or more
]

Reset alarm RST OFF ON OFF

Bl External alarm “THR” assignment (Function code data = 9)

Turning this terminal command OFF immediately shuts down the inverter output (so that the motor coasts to a stop),
displays the alarm OH2, and issues the alarm output (for any alarm) ALM. The THR command is self-held, and is
reset when an alarm reset takes place.

Tip Use this alarm trip command from external equipment when you have to immediately shut down the
inverter output in the event of an abnormal situation in peripheral equipment.

Bl Jogging operation “JOG” assignment (Function code data = 10)

This terminal command is used to jog or inch the motor for positioning a workpiece.
Turning “JOG” command ON before operating makes the inverter ready for jogging.
(E3 Function code C20)

B Frequency setting 2/1 “Hz2/Hz1” assignment (Function code data = 11)

Turning “Hz2/Hz1” terminal command ON and OFF switches the frequency command source between frequency
setting 1 (FO1) and frequency setting 2 (C30).

(E3 Function code F01)

B Select motor 2 “M2” assignment (Function code data = 12)
The "M2" signal is used to select a motor from between motor 1 and motor 2.
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H DC braking command “DCBRK” assignment (Function code data = 13)
Turning “DCBRK” terminal command ON gives the inverter a DC braking command.
(Requirements for DC braking must be satisfied.)

() Function codes F20 to F22)

B Torque limiter level 2/1 “TL2/TL1” assignment (Function code data = 14)
“TL2/TL1” signal switches between torque limiter 1-1, 1-2 (F40 and F41) and torque limiter 2-1, 2-2 (E16 and E17).
(& Function codes F40, F41)

B Switch to commercial power (50 Hz) “SW50”/(60 Hz) “SW60” assignment (Function code data = 15, 16)

When an external sequence switches the motor drive power from the commercial line to the inverter, the terminal
command “SW50” or “SW60” enables the inverter to start running the motor with the current commercial power
frequency, regardless of settings of the reference/output frequency in the inverter. A running motor driven by
commercial power is carried on into inverter operation. This command helps you smoothly switch the motor drive
power source from the commercial power to the inverter power.
For details, refer to the table below, “Operation timing scheme,” “
operation time scheme” on the following pages.

Example of sequence circuit” and “Example of

Terminal command assigned Tuning
SWitCh“to conlmercial power for | o e at 50 Hz. Do not concurrently assign both “SW50”
50 Hz "SW50 @ and “SW60.” A commercial power supply
Switch to commercial power for Starts at 60 H cannot be used to run synchronous
60 Hz “SW60" ars atblinz. motors.
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

<Operation timing scheme>
* When the motor speed remains almost the same during free run:

0.1 s or more : ' 0.2 s ormore
Switch to commercial power “SW50” ' ON
Forward rotation/stop | H o
command “FWD” g N
Coast-to-a-stop command “BX” oM | E

Commercial power :
frequency Motor speed ‘.s—s: Momentary power failure restart

1 (H13)
"""""" T o
. | T Inverter reference
! Inverter output --"'i frequency
! frequency i
¢
Inverter start at commercial
power frequency

» When the motor speed decreases significantly during free run (with the current limiter activated)

0.1sormore =s~—= 0.2'sor more

Switch to commercial power “SW50” TN

Forward rotation/stop command | i ON
nFWDu : E
Coast-to-a-stop command “BX” ON |
Commercial power L

frequency Motor speed "'—" Momentary power failure restart
' (H13)
"""""" P,

Ni..._. Inverter reference
Inverter output =7 frequency

frequency i

t

Inverter start at commercial
power frequency

@ » Secure more than 0.1 second after turning ON the “Switch to commercial power” signal before
turning ON a run command.

» Secure more than 0.2 seconds of an overlapping period with both the “Switch to commercial power”
signal and run command being ON.

+ If an alarm has been issued or BX has been ON when the motor drive source is switched from the
commercial power to the inverter, the inverter will not be started at the commercial power frequency
and will remain OFF. After the alarm has been reset or “BX” turned OFF, operation at the frequency
of the commercial power will not be continued, and the inverter will be started at the ordinary starting
frequency.

If you wish to switch the motor drive source from the commercial line to the inverter, be sure to turn
“BX” OFF before the “Switch to commercial power” signal is turned OFF.

* When switching the motor drive source from the inverter to commercial power, adjust the inverter’s
reference frequency at or slightly higher than that of the commercial power frequency beforehand,
taking into consideration the motor speed down during the coast to stop period produced by
switching.

* Note that when the motor drive source is switched from the inverter to the commercial power, a high
inrush current will be generated, because the phase of the commercial power usually does not match
the motor speed at the switching. Make sure that the power supply and all the peripheral equipment
are capable of withstanding this inrush current.

+ If you have enabled “Momentary power failure restart” (F14 = 3, 4, or 5), keep “BX” ON during
commercial power driven operation to prevent the inverter from restarting after a momentary power
failure.
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<Sequence circuit example>

Main circuit power

‘ Operation switch ‘
J '[Forward éotation ICommerciaI | c NV
q dq comman power oast-to-a-stop c ial
Nc3 e S oy B Run Commercia
38 43
T 0 c D X1 X2 Normal Emergency
(SW50) (BX) Stop ®
Inverter 55 44
(RUN) (ALM)
W CM Y1 30A 30C
anpINOO 1
Efv—lr -
(7]
]
RUN Alarm @)
IM ’ 8
Z
)
|_
t
? 43 Note 1) E 44 i Note 2) %
. Emergency ! E ) Alarm
| . iNormal mergency; L
; Commercial switch : Q ; 30
| E---758 IV Tpower H ! To}
: (Stop) Q
| &)
l 730 ‘
. 3S
. - 0PX
L) 0P B\ Run) W OPX
Control T3 MC2 THR
power
| MC3 MC2
! T
i RUN OPX
i [ | OPX | |MC1 | | T3 | |MC2 | [ T1 | | FWD | | MC3 | | T2 | | BX
\ 4 ] |
Run command Inverter operation Commercial power operation

Note 1) Emergency switching
Manual switch provided for the event that the motor drive source cannot be switched normally to the
commercial power due to a serious problem of the inverter.

Note 2) When any alarm has occurred inside the inverter, the motor drive source will automatically be switched to FUNCTION
the commercial power. F Codes

C Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
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o Codes
K Codes
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<Operation chart example>

Inverter Commercial power Inverter
operation operation operation
- -t e
Run SW
33 ON ,t
Stop SW
5S » t
Run command o
OPX .t
1 Alarm generated
Alarm
30 ON b t
Select commercial power
43 - Inverter Commercial power Inverter >t
»
Inverter primary
MG ON ON >t
Inverter secondary I
delay timer T3 (on- N ON
delay) » t
Inverter secondary o o0
Mc2 . . >t
Switch to commercial
power delay timer T1 ol ON
(off-delay) > t
Forward run command o on
FWD » t
Switch to commercial 25 -
power delay timer T2 (off- ON
delay) » t
Switch to commercial power o
SW50 >t
Coast-to-a-stop N ol
BX » t
c al irouit 2t
ommercial power circui e —
P N O
Mc3 . ¢
Normal d
Inverter output aNd  ee———————— / Vo E— acceleration
motor rotation \ otor rota Ion/v >\/\ /
ful \
Motor coast to a stop  Motor coast to a stop Motor coast to a stop
«— Inverter output
coast to a stop Harmonization 3y t

Bl “UP” (Increase output frequency) and “DOWN?” (Decrease output frequency) command assignment
(Function code data = 17 and 18)

* Frequency setting:  Turning the terminal command “UP” or “DOWN” ON causes the output frequency to
increase or decrease, respectively, within the range from 0 Hz to the maximum output

frequency.
(Ed Function code F01 data = 7)
* PID command: Turning the terminal command “UP” or “DOWN” ON causes the PID command value to

increase or decrease, respectively, within the range from 0 to 100%.

B Allow function code editing “WE-KP” assignment (Function code data = 19)

Turning the terminal command “WE-KP” OFF protects function code data from accidentally getting changed by
pressing the keys on the keypad. Only when this terminal command is ON, you can change function code data
from the keypad.

(&2 Function code F00)
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H Cancel PID control “Hz/PID” assignment (Function code data = 20)

Turning this terminal command “Hz/PID” ON disables PID control. If the PID control is disabled with this command,
the inverter runs the motor with the reference frequency manually set by any of the multistep frequency, keypad,
analog input, etc.

Terminal command “Hz/PID” Selected function
OFF Enable PID control
ON Disable PID control (Enable manual settings)

(& Function codes J01 to J19, J57 to J62)

B Switch normall/inverse operation “IVS” assignment (Function code data = 21)

Switches between normal operation and inverse operation for analog frequency settings or PID control output
signals (frequency settings).

Output frequency
Y

Inverse operation

100% / ffffffffff

; Normal
i operation
0% ' &=
0 10 Analog input voltage (V)
4 20 Analog input current (mA)

Tip  The normal/inverse switching operation is useful for air-conditioners that require switching between

cooling and heating. In cooling, the speed of the fan motor (output frequency of the inverter) is increased

to lower the temperature. In heating, the speed of the fan motor (output frequency of the inverter) is
reduced to lower the temperature. This switching is realized by the IVS.

+ Analog frequency settings

With analog frequency settings, it is also possible to switch between normal operation and inverse operation with
function codes C53 and C54. Operation will be as shown in the following table if used in combination with “IVS”.
C53 is a function code for FO1: Frequency setting 1, and C54 is for C30: Frequency setting 2.

Reverse operation analog frequency settings

C53 (for FO1), C54 (for C30) data Terminal command “IVS” Operation
0: Normal operation OFF Normal
0: Normal operation ON Inverse
1: Inverse operation OFF Inverse
1: Inverse operation ON Normal
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

» When process control is performed by the PID processor integrated in the inverter:

The terminal command “Hz/PID” (“Cancel PID control”) can switch PID control between enabled (process is to be
controlled by the PID processor) and disabled (process is to be controlled by the manual frequency setting). For
each operation, inverse operation selection (frequency setting 1) (C53) and PID control operation selection (JO1)
can be combined with the normal operation/inverse operation switching “IVS” signal, and the decision as to whether
to perform normal operation or inverse operation is made as shown in the following table.

When PID control is enabled: The normal/inverse operation selection for the PID processor output (reference
frequency) is as follows.

PID control (Mode selection) (JO1) Terminal command “IVS” Tuning
OFF Normal

1: Enable (normal operation)
ON Inverse
OFF Inverse

2: Enable (inverse operation)
ON Normal

When PID control is disabled: The normal/inverse operation selection for the manual reference frequency is as
follows.

Selection of normalllnyerse operation for frequency Terminal command “IVS” Tuning
setting 1 (C53)

0: Normal operation - Normal

1: Inverse operation — Inverse

@ When process control is performed by the PID control facility integrated in the inverter, the “IVS” is used
to switch the PID processor output (reference frequency) between normal and inverse, and has no effect
on any normal/inverse operation selection of the manual frequency setting.

(£3 Function codes J01 to J19, J57 to J62)

B Interlock “IL” assignment (Function code data = 22)

In a configuration where a magnetic contactor (MC) is installed in the power output (secondary) circuit of the inverter,
the momentary power failure detection feature provided inside the inverter may not be able to accurately detect a
momentary power failure by itself. Using a digital signal input with the interlock command “IL” assures the accurate
detection. (EJ Function code F14)

Terminal command “IL” Meaning

OFF No momentary power failure has occurred.

A momentary power failure has occurred. (Momentary power failure

O] restart enabled)

B Cancel torque control “Hz/TRQ” assignment (Function code data = 23)

When torque control is enabled (H18 = 2 or 3), assigning the terminal command “Hz/TRQ” (Cancel torque control)
to any of the general-purpose digital input terminals (data = 23) enables switching between speed control and torque
control.

Cancel torque control signal “Hz/TRQ” Tuning
ON Cancel torque control (Enable speed control)
OFF Enable torque control

B Select link operation (RS-485, BUS option) “LE” assignment (Function code data = 24)

Turning this terminal command “LE” ON gives priority to frequency commands or run commands received via the
RS-485 communications link (H30) or the fieldbus option (y98).

No LE assignment is functionally equivalent to the “LE” being ON.
(2 Function codes H30, y98)
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B Universal DI “U-DI” assignment (Function code data = 25)

Digital signals from the inverter's peripheral devices can be connected to the inverter's digital input and monitored
via RS-485 communication or fieldbus communications link. Input terminals assigned to “U-DI” are simply monitored
and do not operate the inverter.

L For an access to universal DI via the RS-485 or fieldbus communications link, refer to their respective
Instruction Manuals.

B Select auto search for idling motor speed at starting “STM” assignment (Function code data = 26)

Select whether or not to perform a search operation (search a motor that is idling without stopping it) at startup.
(& Function code H09)

B Forced stop “STOP” assignment (Function code data = 30)

Turning this terminal command “STOP” OFF causes the motor to decelerate to a stop in accordance with the H56
data (Deceleration time for forced stop). After the motor stops, the inverter enters the alarm state with the alarm
£r 6 displayed.

(3 Function code H56)

B Pre-excitation “EXITE” assignment (Function code data = 32)

Turning “EXITE” terminal command ON activates the pre-excitation feature. Even if this pre-excitation command
is not assigned, specifying H85 (Pre-excitation: Time) to other than “0.00” enables the inverter to automatically
start pre- excitation of the motor when it is turned ON. (This function is enabled when vector control with sensor is
selected.)

(&2 Function codes H84, H85)

H Reset PID integral and differential terms “PID-RST” assignment (Function code data = 33)

By turning “PID-RST” ON, PID control, and PID control 1 and 2 PID controller derivative terms and integration terms
are reset.

H Hold PID integral term “PID-HLD” assignment (Function code data = 34)
When “PID-HLD” is ON, PID control, and PID control 1 and 2 PID controller integration terms are held.

B Local (keypad) command selection “LOC” assignment (Function code data = 35)
This terminal command “LOC” switches the sources of run and frequency commands between remote and local.

EFor details of switching between remote and local modes, refer to Chapter 3 “3.3.7 Switching between remote
and local modes.”
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H Run enable “RE” assignment (Function code data = 38)

By assigning “RE” to a digital input, the inverter is not started with run command input alone. After inputting a run
command, the “AX2” signal indicating that a run command has been input is output as soon as inverter operation
preparation is complete. Actual inverter operation is started for the first time by inputting run permission “RE” after
inputting the run command.

Input Output
Run command (FWD, Run permission “RE” Run command entered Inverter operating status
etc.) “AX2"
OFF OFF OFF Disable command
OFF ON OFF Disable command
ON OFF ON Disable command
ON ON ON Running

<Usage example>

The following sequence illustrates a typical usage example.
(1)
)

Run command “FWD” is sent to the inverter.

When the run command is input, the inverter outputs “AX2” as a signal to indicate that a run command was
input and that it is ready for operation.

The host device, upon receiving the “AX2” signal of the run command, prepares peripheral equipment
(damper release, etc.) for operation.

When the peripheral equipment is ready for operation, a run permission “RE” signal is sent to the inverter.

The inverter receives the run permission “RE” signal, and starts running.

Bl Condensation prevention “DWP” assignment (Function code data = 39)

By turning on Condensation prevention “DWP” when the motor is stopped, DC current flows to raise the motor
temperature to prevent condensation forming. (Function code J21)

B Activate the limit switch at start point “LS” assignment (Function code data = 42)
This is a limit switch at start point signal used for position control.

I For details on position control, refer to function codes d201 to d299.

H Enable overload stop “OLS” assignment (Function code data = 46)

Turning “OLS” terminal command ON enables the overload stop function; turning it OFF disables the function. If
no OLS is assigned, the function is enabled.

(&2 Function code J63 to J67)

Bl Servo-lock command “LOCK” assignment (Function code data = 47)

Turning this terminal command ON enables a servo-lock command; turning it OFF disables a servo-lock
command.
(£2 Function codes J97 to J99, d27, d28)

B Pulse string input “PIN”, Pulse string sign “SIGN” assignment (Function code data = 48, 49)

Frequency setting by pulse string input is possible with terminal [X6] and [X7]. It is necessary to assign terminal
[X6] and [X7] to pulse string input “PIN”. Assigning the command “SIGN” to one of the digital input terminals
except [X6] and [X7] enables the pulse string sign input to specify the polarity of frequency command.

(EJ Function code F01)

B UP/DOWN frequency clear “STZ” assignment (Function code data = 58)

If set to save initial values in the frequency setting (H61 = 1, 3) with the UP/DOWN signal, the initial value is
forcibly cleared to zero when this signal is turned ON.
(EJ Function code F01)
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H Battery/UPS operation selection “BATRY/UPS” assignment (Function code data = 59)

The Battery operation can drive the motor during undervoltage situation. It is intended to drive a load to its normal
position with a low-voltage or small-capacity emergency battery/UPS when, for example, an elevator cannot stop
in its normal position due to a power failure.

Battery/UPS operation is performed as either “battery operation” or “UPS operation,” depending on the model used.

Operation mode Applicable model Power supply method
Battery FRNO088 to 0115E3S/N-2G, Main power should be supplied from the battery.
operation FRNO059 to 0072E3S/E/N-4G

Control power (either sinusoidal waveform voltage or
(Models with terminals [RO], [TO]) DC voltage) should be supplied between the auxiliary
power supply terminals [RO] and [T0] from the UPS.

UPS operation | FRN00O1 to 0115E3S/N-2G, Power should be supplied from the UPS.
FRNOO002 to 0072E3S/E/N-4G

When “BATRY/UPS” is assigned to the digital input terminal, the inverter does not enter the operation mode at
momentary power failure, regardless of the F14 setting. The inverter trips upon power failure.

When “BATRY/UPS” is on, input phase loss protection operation is disabled regardless of the function code H98 bit
1 setting. Furthermore, main circuit power cutoff detection is also disabled regardless of the H72 setting.

@ (1) Connect the battery/UPS power supply before or simultaneously with turning on the
“BATRY/UPS” signal.

(2) Between the period from turning on of the “BATRY/UPS” signal and MC2 (and power supply
start from the battery/UPS) to the state that the battery/UPS operation is possible, the delay time
“T1” + “T2” indicated in the above “time chart” occurs.

(3) Do not turn on the “BATRY/UPS” signal when the voltage is same or higher than the specified
undervoltage level (before [ i/ is indicated after the power failure). If the “BATRY/UPS” signal is
turned on with the voltage same or higher than the undervoltage value, the specified level, the
short circuit for charging resistor 73X remains on.

(O =Tl FUNCTION CODES

(4) During the battery/UPS operation, avoid driving with application of the heavy load. Operate with
no load or braking load.
(Sufficient torque cannot be obtained by the battery/UPS voltage, and the motor may stall in
such case.)

(5) Operate the motor with battery/UPS operation at a low speed, and pay attention to the
battery/UPS capacity.

In addition, when the high voltage is supplied (such as when 300 VDC power supply at 200 V
series inverter and 600 VDC power supply at 400 V series inverter), operate normally without the
battery/UPS.

(6) During the normal operation, it is required to turn off the “BATRY/UPS” signal. If the main power
is turned on with the “BATRY/UPS” signal on, the 73X remains ON, causing the rectifier diode
getting damaged.
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» UPS operation (for operation with models 22 kW or below)
The motor can be operated by an inverter in a state of undervoltage by UPS power. If function code data is changed

during undervoltage, an £r /alarmor £rF alarm may occur. In this case, the initialization of all data in H03=1 is
required.
Related function code Setting range
H111: UPS operation level 120 to 220 Vdc (200 V series), 240 to 440 Vdc (400 V series)

Note Prerequisite of UPS operation

(1) Terminal function “BATRY/UPS” (data = 59) can be assigned to any digital input terminal.

(2) As shown in the connection diagram example below, DC link bus voltage is supplied from the
UPS to the main circuit ([L1/R] - [L3/T] or [L2/S] - [L3/T]). See, Figure 5.3-7.

(3) The required power supply voltage depends on the size of the load and on the driving speed of
the motor.

(4) The terminal that “BATRY/UPS” (data = 59) is assigned has to be turned on simultaneously with
the MC2.

MC1 R,S,T .I
ower .

Supply, Gl
L — ' .
MC2 | NC) I
UPS . Inverter N
— | |

e e e s mme s E— s -

Figure 5.3-7 UPS operation connection diagram

UPS operation (when “BATRY/UPS” = ON)

(1) Once the DC intermediate voltage level exceeds the H111 setting value, the inverter can operate the motor
after the elapsed time specified in (2) below. However, even if operation is possible, the “RDY” signal is not
output.

(2) The circuit of the charging resistor is shorted after the delay time T1 (max. 0.2 sec.) from the “BATRY/UPS”
terminal being turned ON. (73X = ON).

Then, after the delay time T2 (max. 0.1 sec.), UPS operation becomes possible.

(3) S-curve acceleration/deceleration becomes invalid.

Main power

MC1
BATRY/UPS
MC2
73X
UPS power supply
T Ups operation-
T T2 enabled zone
RDY
Edca
Undervoltage level
H111: Operation level -
Output freqkle ney S—curve acce./dece. disabled
Reference frequency
0 .
Run command | ON_ [

Figure 5.3-8 UPS operation timing chart
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 Battery operation (for operation with FRNOO88E3[1-2G or above FRNOO59E3[1-4G or above)
The motor can be operated by an inverter in a state of undervoltage by battery power.
Note Prerequisite of battery operation
(1) Terminal function “BATRY/UPS” (data = 59) can be assigned to any digital input terminal.

(2) As shown in the connection diagram example below, DC power supply is supplied from the
battery to the main circuit ([L1/R] - [L3/T] or [L2/S] - [L3/T]).

(3) The power supply at the specified voltage (sinusoidal waveform or DC voltage) is input to
auxiliary power terminal ([RO] - [TO])

(4) The terminal that “BATRY/UPS” (data = 59) is assigned has to be turned on simultaneously with
the MC2.

MC1 RSTI |

/Power’ Z : | -A—
\Supply/ : i

4

I Ed
Converter ¢

!

|

Inverter '

Battery l
BATRYI | !

| Control (

uPs RO, TO - circuit 1
etc. v '

Figure 5.3-9 Battery operation connection diagram

Battery operation (when “BATRY/UPS” = ON)
(1)  Undervoltage protection function ({ i/) is disabled.

2) The inverter can operate the motor even when in a state of undervoltage.

(2)
(3) Inverter ready to run “RDY” signal is turned OFF.
(4)

4) The circuit of charging resistor is shorted after the delay time T1 from the “BATRY/UPS” terminal being
turned ON. (73X = ON). Then, after the delay time T2 (max. 0.1 sec.), the battery operation starts. Refer to

the table “Time T1 from “BATRY/UPS” ON to 73X ON”on the next page for the T1 specifications.

Main power meNm
MC1

BATRY/UPS O S
MC2 O S
73X
Battery power supply o\

™ T2 Battery operation-

enabled zone
LU . ON |
RDY
DC link bus voltage Edc
A

Undervoltage level

Y

Output frequency S-curve acce./dece. disabled
Reference frequency

0
Runcommand S

Figure 5.3-10 Battery operation timing chart
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

Time T1 from “BATRY/UPS” ON to 73X ON

Power supply condition T

Time required for turning on the control power supply, switching to the power supply from the 100 ms
battery, and then to turning on the charging resistor short circuit 73X

Time required from the occurrence of momentary power failure in the control power supply 205 ms
ON status, switching to the power supply from the battery, and turning on of the short circuit
73X for the charging resistor

(5) S-curve acceleration/deceleration becomes invalid.

(6) The speed at which operation is possible during battery operation is calculated based on the following
formula.

Battery voltage -5 [V]

Frequency command during battery operation< x Base frequency (F04) x k

2 x base voltage (F05)

Here,

Battery voltage: 24 VDC or higher (200V series) 48 VDC or higher (400V series)
Rated frequency: F04

Rated voltage: FO5 (Motor rated voltage (V))

k: Safety factor (less than 1. Approx. 0.8)

Bl Torque bias command 1, 2 -- “TB1”, “TB2” assignment (Function code data = 60, 61)

The torque bias level can be selected from three types by combining the “TB1” and “TB2” signals. Only available
when using vector control with sensor.

(3 Function codes H154 to H162)

Input signal
Torque bias selection
“TB2” “TB1”
OFF OFF Disable torque-bias
H155: Torque bias level 1

H156: Torque bias level 2

H157: Torque bias level 3

H Hold torque bias -- “H-TB” assignment (Function code data = 62)

Turning this terminal command ON enables a torque bias hold command. This command directs to preserve the
torque bias data supplied via an analog input.

(E3 Function codes H154 to H162)

B Check brake “BRKE” assignment (Function code data = 65)

If the status of the brake signal “BRKS” fails to agree with the status of the brake check signal “BRKE” during
inverter operation, the inverter enters an alarm stop state with £ £.

This signal is used as a feedback signal for the brake signal “BRKS”. When the mechanical brake does not operate,
it causes the inverter to trip to activate the mechanical brake. The response delay time for “BRKS” and “BRKE” can
be adjusted with H180: Brake response time. Furthermore, brake settings for forward rotation and reverse rotation
can be specified individually with d120 to d125.

(LI Function codes J68 to J96, H180, d120 to d125)
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H Cancel line speed control -- “Hz/LSC” assignment (Function code data = 70)

Turning ON “Hz/LSC” cancels line speed control. This disables the frequency compensation of Pl operation,
resulting in no compensation for a take-up roll getting bigger and an increase in the winding speed. Use this signal
to temporarily interrupt the control for repairing a thread break, for example.

“Hz/LSC” Function
OFF Enable line speed control (depending on d41 setting)
ON Cancel line speed control (V/f control, without compensation for a take-up roll getting
bigger)

(E3 Function code d41)

B Hold line speed control frequency in the memory -- “LSC-HLD” assignment (Function code E01 to E05,
data = 71)

If “LSC/HLD” is ON under line speed control frequency, stopping the inverter (including an occurrence of an alarm
and a coast to stop command) or turning OFF “Hz/LSC” saves the current frequency command compensating for
a take-up roll getting bigger, in the memory. At the time of restart, the saved frequency command is applied and the
inverter keeps the line speed constant.

“LSC-HLD” Function

OFF Disable (No saving operation)

ON Enable (Saving the frequency command compensating for a take-up roll getting

bigger)

@ Shutting down the inverter power during operation stop loses the frequency compensation data saved in
°© the memory. At the time of restart, therefore, the inverter runs at the frequency without compensation so
that a large overshoot may occur.

B Input during operation with commercial power supply (Motor 1 to 2) “CRUN-M1”, “CRUN-M2”
assignment (Function code data = 72 to 73)

These terminal commands enable the inverter to count the cumulative run time of motor-1 to motor-4 even when
they are driven by commercial power (not by the inverter). When “CRUN-M1” or “CRUN-M2” is ON, the inverter
judges that the motor-1, motor-2, motor-3, or motor-4 is driven by commercial power, respectively, and counts the
run time of the corresponding motor.

(&2 Function codes H94, A51, b51, r51)

B Select droop control “DROOP” assignment (Function code data = 76)
This terminal command “DROOP” toggles droop control on and off.

Terminal command “DROOP” Droop control
ON Enable
OFF Disable

(E3 Function code H28)
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

B Select speed control parameters 1, 2 “MPRM1”, “MPRM2” assignment (Function code data = 78, 79)

The combination of the ON/OFF states of digital input signals “MPRM1” and “MPRM2” selects one of 4 different
level speed control parameter sets. These parameters are valid under vector control with sensor, V/f control with
sensor, and sensorless vector control.

(2 Function codes d01 to d06)

Input signal
“MPRM2” “MPRM1”
OFF OFF Speed control constant 1: d01 to dO6

Speed control constant

OFF Speed control constant 2: A43 to A50

Speed control constant 3: b43 to b50

Speed control constant 4: r43 to r50

B Cancel customizable logic “CLC” assignment; Clear all customizable logic timers “CLTC” assignment
(Function code data = 80, 81)

Terminal command “CLC” stops the operation of customizable logic. Terminal command “CLTC” clears all

customizable logic timers.

(2 Function code U codes)

B Cancel anti-regenerative control “AR-CCL” assignment (Function code data = 82)

Anti-regenerative control can be canceled with “AR-CCL.” When “AR-CCL” is ON, the H69 setting is ignored, and
anti-regenerative control is disabled.

(2 Function code H69)
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B PG input switching “PG-SEL” assignment (Function code data = 83)

The PG option card command/feedback channel can be changed with “PG-SEL.” Switching is possible only while
the inverter is stopped. If terminal operation is performed while the inverter is running, it will stop before switching.
This function cannot be used with synchronous motor drive with sensor.

* If using a dual system PG option card.

Input signal “PG-SEL” Command Feedback
OFF [XA]/[XB] [YAJ[YB]
ON [YAJ[YB] [XA]/[XB]
« If using a single system PG option card
Input signal “PG-SEL” Command Feedback
OFF - [YA)/[YB]
ON [YA)/[YB] -

(3 Function code F01)

Usage example

If switching between two motors with encoders, an external switching circuit is installed for both the motors and
encoders, but with dual system PG option cards, the encoder switching circuit will not be necessary if using this
function.

Connection example
Motor 1

(O =Tl FUNCTION CODES

MCA1
FRENIC-Ace 7
X1: “PG-SEL” assignment Il \
X2: “M2” assignment
M~ e \ PG ) Encoder 1
PG R Motor 2
CM v interface MC2
card [
+«—— (Option) XA \ M
XB
Speed
control « Xz |
I 1 /\ PG ) Encoder 2
30A
“SWM1” assignment 30B
30C
FUNCTION
- +
External F Codes
power
supply C Codes
P Codes
H Codes
B Acceleration/deceleration cancel (bypass) “BPS” assignment (Function code data = 84) 7'2‘ ggg::
By turning “BPS” ON, the currently selected acceleration/deceleration time is interpreted as zero, and the set | Codes
frequency is immediately output. This does not happen during PID control. This does not work for J Codes
acceleration/deceleration time set individually for jogging operation or forced stop. This signal can be turned ON d Codes
during operation. U Codes
(L Function code F07) | yCodes
o Codes
K Codes
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B Forward JOG “FJOG,” Reverse JOG “RJOG” assignment (Function code data = 94, 95)

This is valid only when performing terminal block operation (FO2 = 1). Jogging operation can be performed in the
forward direction or reverse direction with “FJOG” and “RJOG.” By turning this signal ON, the inverter runs at the
frequency selected with C20. The acceleration/deceleration time is set with H54 and H55. There is no need to turn
ON the “JOG” signal.

(L Function code C20)

B Rotation direction command “DIR” assignment (Function code data = 97)

This is valid only when performing terminal block operation (FO2 = 1). By turning “DIR” ON, the command can be
changed to a direction run command opposite to the run command direction set with terminals [FWD] and [REV].
Switching is possible during operation. This signal can also be used in combination with “HLD.” This signal is
disabled for communication commands and run commands from the keypad.

(E3 Function code F02)

B Forward rotation/stop command “FWD” assignment (Function code data = 98)
Turning “FWD” terminal command ON runs the motor in the forward direction; turning it OFF decelerates it to stop.

@ This terminal command “FWD” can be assigned only to E98 or E99.

B Reverse rotation/stop command “REV” assignment (Function code data = 99)

Turning this terminal command “REV” ON runs the motor in the reverse direction; turning it OFF decelerates it to
stop.

@ This terminal command “REV” can be assigned only to E98 or E99.

B No assignment “NONE” assignment (Function code data = 100)

It allows the inverter to run unaffected by ON/OFF of signals. It is used when a signal is externally input using
customizable logic. It is also used to temporarily disable a terminal function.

B Speed regulator P operation “P-SEL” assignment (Function code data = 119)
Position control is performed with the P term only, and the integration term is canceled.
This is used to avoid any adverse effects caused by the integration term while the brake is ON.

I For details on position control, refer to function codes d201 to d299.

H Customizable logic input 1 to 9 “CLI1” to “CLO9” assignment (Function code data = 121 to 129)

It allows the inverter to run unaffected by ON/OFF signals. It is used when a signal is externally input using
customizable logic.

(E3 Function code U00)

B Forced operation command “FMS” assignment (Function code data = 134)

By turning “FMS” ON, almost all inverter protective operations are disabled, and inverter output continues until a
fault occurs. This is used when not wishing to trip inverters in such cases as when using with emergency exhaust
equipment.

(&2 Function codes H116 to H121)

H Displacement/absolute position switching “INC/ABS” assignment (Function code data = 135 to 147)
This signal is used with position control.
EQFor details on position control, refer to function codes d201 to d299.

B PID control multistage command 1, 2 “PID-SS1,” “PID-SS2” assignment (Function code data = 171,
172)

“PID-SS1” and “PID-SS2” can be used to select 4 different PID commands.
(2 Function code J136 to J138)
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E10 to E15 Acceleration time 2 to 4, Deceleration time 2 to 4 (Refer to F07)

Acceleration/deceleration time 2 to 4 settings are described in detail at the function code FO7 section.

E16, E17 Torque limiter 2 (driving), 2 (braking) (Refer to F40)

For the torque limiter 2 (driving) and 2 (braking) settings, refer to the description of F40.

E20 to E21 Terminal [Y1] to [Y2] (Function selection)
E27 Terminals [30A/B/C] (Ry output) (Refer to E71)

E20 to E21, and E27 assign output signals to general-purpose, programmable output terminals [Y1] to [Y2] and
[30A/B/C]. These function codes can also switch the logic system between normal and negative to define how the
inverter interprets the ON or OFF state of each terminal.

The factory default setting is normal logic system “Active ON.” Terminals [Y1] to [Y2] are transistor outputs, and
[30A/B/C] are contact outputs. In normal logic, if an alarm occurs, the relay will be energized so that [30A] and [30C]
will be closed, and [30B] and [30C] opened. In negative logic, the relay will be de-energized so that [30A] and [30C]
will be opened, and [30B] and [30C] closed. This may be useful for the implementation of failsafe power systems.

@ » By using the logic inversion setting, each signal is active (e.g., side at which alarm is occurring) for
the period during which the inverter power is OFF. To avoid causing system malfunctions by this,
interlock these signals to keep them ON using an external power supply. Furthermore, the validity of
these output signals is not guaranteed for approximately 1.5 seconds (FRNO115E3[-2G or
below/FRNO072E3[1-4G or below) or 3 seconds (30 kW or later) after power-ON, so introduce such
a mechanism that masks them during the transient period.

+ Contact outputs (terminal [30A/B/C]) are mechanical contacts. They cannot withstand frequent
ON/OFF switching. Where frequent ON/OFF switching is anticipated (For example, when using
current-limiting operations by selecting signals during inverter output limiting, such as during
commercial switching, direct startup, etc.), use transistor outputs [Y1] to [Y2] instead.

The service life of a relay is approximately 200,000 times if it is switched ON and OFF at one-second
intervals. For signals expected to be turned ON/OFF frequently, use terminals [Y1] to [Y2] for output.

The tables given on the following pages list functions that can be assigned to terminals [Y1] to [Y2], and [30A/B/C].
Each signal has been described at data allocation order. However, the signal is related has been described together.
Refer to the function codes or signals in the “Related function codes/signals (data)” column, if any.

Explanations of each function are given in normal logic system “Active ON.”

With terminal functions for which Y is indicated for E71 (keypad M-LED indicator) in the “5.2-4 Control output
terminal setting list table” under “[2] E codes” in “5.2.2 Function code tables,” by setting the same data as in E20 to
E21 and E27 for function code E71, signals can be monitored with keypad M-LEDs. For details. refer to the
explanation on function code E71.

(O =Tl FUNCTION CODES
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Data Related function
Active Defined function Signal name codes/related
ON OFF signals (data) FUNCTION
0 1000 Inverter running "RUN" — F Codes
1 1001 Frequency (speed) arrival "FAR" E30 C Codes
2 1002 | Frequency (speed) detection “FDT2 E31, E32 %
3 1003 Undervoltage detected (Inverter stopped) "LU” — A Codes
4 1004 Torque polarity detection “B/D” — %
5 1005 Inverter output limiting "lIoL" — J Codes
6 1006 Auto-restarting after momentary power failure "IPF" F14 %
7 1007 Motor overload early warning "oL" E34, F10, F12 y Codes
8 1008 Keypad operation "KP" — Egg(;:z
10 1010 Inverter ready to run "RDY" —
15 1015 ég(niggtr;ip)al functions (for input side magnetic "AX" .



5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

bata Related function
Active Defined function Signal name codes/related
ON OFF signals (data)
16 1016 Pattern operation stage transition "Ty" C21,C22 to C28
17 1017 Pattern operation cycle completed "TO"
18 1018 Pattern operation stage No. 1 “‘STG1”
19 1019 Pattern operation stage No. 2 “‘STG2” C21, 02210 C28
20 1020 Pattern operation stage No. 4 “STG4”
21 1021 Frequency (speed) arrival 2 “FAR2” E29
22 1022 Inverter output limiting (with delay) “loL2” IOL (5)
25 1025 Cooling fan ON-OFF control "FAN" HO6
26 1026 Auto-resetting "TRY" HO04, HO5
27 1027 Universal DO “U-DO” —
28 1028 Cooling fin overheat early warning "OH" —
29 1029 Master-follower synchronization complete "Sy" d17 to d78
30 1030 Lifetime alarm "LIFE" H42
31 1031 Frequency (speed) detection 2 “FDT2” E32, E36
33 1033 Reference loss detection “‘REF OFF” E65
35 1035 Inverter outputting “RUN2” “RUN” (0)
36 1036 Overload prevention controlling "OLP" H70
37 1037 Current detection "ID" E34, E35
38 1038 Current detection 2 “ID2” E37, E38
39 1039 Current detection 3 “ID3” E55, E56
41 1041 Low current detection "IDL" E37, E38
42 1042 PID alarm output “PID-ALM” J11to J13
43 1043 Under PID control “PID-CTL” Jo1
44 1044 Under PID low liquid level stop “PID-STP” Jos, Jo9
45 1045 Low torque detection “U-TL” E89, E81
46 1046 Torque detection 1 “TD1” E78, E79
47 1047 Torque detection 2 “TD2” E80, E81
48 1048 Motor 1 selected “SWM1”
49 1049 Motor 2 selected “SWM2” N
52 1052 Performing forward rotation “FRUN”" —
53 1053 Performing reverse rotation ‘RRUN”" —
54 1054 In remote mode "RMT" (SRe(-:c.:ft?c;rfoB.&B)
55 1055 Run command entered "AX2" —
56 1056 Motor overheat detected by thermistor "THM" H26, H27
57 1057 Machine brake signal control "BRKS" (‘jjﬁsg()t(?[o‘]ﬁz%
58 1058 Frequency (speed) detection 3 “FDT3” E32, E54
59 1059 Terminal [C1] wire break detection “C10FF” —
70 1070 Speed valid "DNZS" F25, F38
71 1071 Speed agreement "DSAG" d21, d22
72 1072 Frequency (speed) arrival 3 “FAR3” E30
76 1076 Speed agreement/PG error “PG-ERR” d21 to d23
77 1077 Low DC link bus voltage detection “U-EDC” E76
79 1079 During deceleration in momentary power failure “IPF2” —
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bata Related function

Active Defined function Signal name codes/related
ON OFF signals (data)
80 1080 Stop position override alarm “‘oT”
81 1081 Under positioning “TO”
82 1082 Positioning complete "PSET" J73 10 J88
83 1083 Current position count over-flowed "POF"
84 1084 Maintenance timer "MNT" H44, H78, H79
87 1087 Frequency arrival and frequency detection "FARFDT" E30, E31, E32
89 1089 Magnetic pole position detection complete "PTD" P30
90 1090 Alarm content 1 “AL1”
91 1091 Alarm content 2 “AL2” "
92 1092 Alarm content 4 “AL4” - L'QJ
93 1093 Alarm content 8 “AL8” 8
95 1095 Performing forced operation "FMRUN" H116 to H121 %
98 1098 Warning “L-ALM” H81 to H83 5
99 1099 Alarm output (for any alarm) "ALM" — E
100 — No function assigned "NONE" 09&11 tt% %QIYZ‘S 0
101 1101 EN terminal detection circuit error "DECF" (c%
102 1102 EN terminal input OFF "ENOFF" - O
105 1105 Braking transistor error "DBAL" H98

111 to 124 1”12450 Customizable logic output signal 1 to 14 “.%LL%J? U code

125 1125 Integral power pulse output "POUT" E57
131 1131 Performing speed limiting "S-LIM" —
132 1132 Torque limiting "T-LIM" F40, F41
133 1133 Low current detection 2 “IbL2” E34
251 1251 Shift key ON/OFF status "MTGL"

Note Anegative logic (Active OFF) command cannot be assigned to the functions marked with “-” in the “Active
OFF” column.

FUNCTION
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H Inverter running “RUN” assignment (Function code data = 0), Inverter outputting “RUN2” assignment
(Function code data = 35)

These output signals tell the external equipment that the inverter is running at a starting frequency or higher. If
assigned in negative logic (Active OFF), these signals can be used to tell the “Inverter being stopped” state.

Output signal Basic function Remarks

"RUN" These signals come ON when the inverter is running. | Goes OFF during DC braking.

Under V/f control: These signals come ON if the
inverter output frequency exceeds the starting
“RUN2” frequency, and go OFF if it drops below the stop
frequency. The “RUN” signal can also be used as a
“Speed valid” signal.

Comes ON even during DC
braking, pre-excitation, zero
speed control.

B Frequency (speed) arrival “FAR” assignment (Function code data = 1), Frequency (speed) arrival 3
“FAR3” assignment (Function code data = 72)

These output signals come ON when the difference between the output frequency (detected speed) and

reference frequency (reference speed) comes within the frequency arrival hysteresis width specified by E30.
(E3: Function code E30)

B Frequency (speed) detection “FDT” assignment (Function code data = 2), Frequency (speed) detection
2 “FDT2” assignment (Function code data = 31), Frequency (speed) detection 3 “FDT3” assignment
(Function code data = 58)

These output signals FDT, FDT2 or FDT3 come ON when the output frequency (detected speed) reaches or

exceeds the frequency detection level specified by E31, E36 or E54, respectively, and go OFF when the output

frequency (detected speed) drops below the “Frequency detection level (E31, E36 or E54) - Hysteresis range

(E32).”

(E3 Function codes E31, E32)

B Undervoltage detected (Inverter stopped) “LU” assignment (Function code data = 3)

This output signal comes ON when the DC link bus voltage of the inverter drops below the specified undervoltage
level. When this signal is ON, the inverter cannot run even if a run command is given. It goes OFF when the voltage
recovers and exceeds the undervoltage detection level. The undervoltage protection function will be triggered, and
the motor error stop (trip) status will also turn ON.

B Torque polarity detection “B/D” assignment (Function code data = 4)

The inverter issues the driving or braking polarity signal to this digital output judging from the internally calculated
torque or torque command. This signal goes OFF when the detected torque corresponds to driving, and it goes ON
when it corresponds to braking.

H Inverter output limiting “IOL” assignment (Function code data = 5), Inverter output limiting (with delay)
“lOL2” assignment (Function code data = 22)

The output signal IOL comes ON when the inverter is limiting the output frequency by activating any of the following
actions (minimum width of the output signal: 100 ms). The output signal “IOL2” comes ON when any of the following
output limiting operation continues for 20 ms or more.

» Torque limiting (F40, F41, E16 and E17, Maximum internal value)
+ Current limiting by software (F43 and F44)

* Instantaneous overcurrent limiting by hardware (H12 = 1)

» Automatic deceleration (Anti-regenerative control) (H69)

» Overload stop function (J65)

Note When the “IOL” is ON, it may mean that the output frequency may have deviated from the reference
frequency because of the limiting functions above.
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B Auto-restarting after momentary power failure “IPF” assignment (Function code data = 6)

This output signal is ON either during continuous running after a momentary power failure or during the period after
the inverter detects an undervoltage condition and shuts down the output until restart has been completed (the
output has reached the reference frequency).

(CA Function code F14)

Bl Motor overload early warning “OL” assignment (Function code data = 7)

The OL signal is used to detect a symptom of an overload condition (alarm code i /to (i ) of the motor so that
the user can take an appropriate action before the alarm actually happens. (2 Function code E34)

Bl Keypad operation “KP” assignment (Function code data = 8)
An ON signal is output when run commands (, keys) from the keypad are active.

B Inverter ready to run “RDY” assignment (Function code data = 10)

This output signal comes ON when the inverter becomes ready to run by completing hardware preparation (such
as initial charging of DC link bus capacitors and initialization of the control circuit) and no protective functions are
activated. “RDY” OFF conditions are shown in the following table.

“‘RDY” OFF conditions

Undervoltage (excl. restart after momentary power failure)

Alarm occurring

Terminal [BX] ON (coast-to-a-stop status)

Terminal [BATRY/UPS] ON (performing battery/UPS operation)

OFF across terminals [EN1] and [PLC], or across [EN2] and [PLC]

B AX terminal functions “AX” assignment (Function code data = 15)

In response to a run command FWD, this output signal controls the magnetic contactor on the commercial-power
supply side. It comes ON when the inverter receives a run command. It goes OFF after the motor decelerates to
stop with a stop command received. This signal immediately goes OFF upon receipt of a free run command or when

an alarm occurs.
©L1I/RtoL3T U V,W @ m

(RO, TO Moter
Y5A (AX)
O FWD
FRENIC-Ace
Run command
FWD | ON
AX (52-1) | ON

Preparation for running
(E.g. Charging of capacitor) |

Inverter status "—>| Running

Motor speed
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

B Pattern operation stage transition “TU” assignment (Function code data = 16)

When transitioning between stages during pattern operation, a 1 shot (100 ms) ON signal is output, indicating that
the stage has changed. This signal can be used with customizable logic.

B Pattern operation cycle completed “TO” assignment (Function code data = 17)

A 1 shot (100 ms) ON signal is output the moment all stages 1 to 7 are complete during pattern operation. This
signal can be used with customizable logic.

H Pattern operation stage No. 1 “STG1” assignment (Function code data = 18), Pattern operation stage
No. 2 “STG2” assignment (Function code data = 19), Pattern operation stage No. 4 “STG4” assignment
(Function code data = 20)

Outputs the stage (operation process) currently performed during pattern operation.

Operation Output terminal signal
pattern stage
No. STG1 STG2 | STG4
Stage 1 ON OFF OFF
Stage 2 OFF ON OFF
Stage 3 ON ON OFF
Stage 4 OFF OFF ON
Stage 5 ON OFF ON
Stage 6 OFF ON ON
Stage 7 ON ON ON

B Frequency (speed) arrival 2 “FAR2” assignment (Function code data = 21)

The signals come ON when the difference between the output frequency before torque limiting and reference
frequency is within the frequency arrival hysteresis width specified by E30 and the frequency arrival delay specified
by E29 has elapsed.

(£3 Function codes E29, E30)

Bl Cooling fan ON-OFF control “FAN” assignment (Function code data = 25)

With the cooling fan ON/OFF control enabled (H06 = 1), this output signal is ON when the cooling fan is in operation,
and OFF when it is stopped. This signal can be used to make the cooling system of peripheral equipment interlocked
for an ON/OFF control.

(E3 Function code H06)

Bl Auto-resetting “TRY” assignment (Function code data = 26)
This output signal comes ON when auto resetting (resetting alarms automatically) is in progress.
(&2 Function codes H04, HO5)
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H Universal DO “U-DO” assignment (Function code data = 27)

Assigning this output signal to an inverter's output terminal and connecting the terminal to a digital input terminal of
peripheral equipment, allows an upper controller to send commands to the peripheral equipment via the RS-485 or
the fieldbus communications link. The universal DO can be used as an output signal independent of the inverter
operation.

L For the procedure for access to Universal DO via the RS-485 or fieldbus communications link, refer to the
respective instruction manual.

B Cooling fin overheat early warning “OH” assignment (Function code data = 28)
This is used to take appropriate measures when signs of this are detected before an overheating trip ({j# /) occurs.
ON at [(Overheat trip (£i /) temperature) -5°C (9°F)] or higher

OFF at [(Overheat trip ({/H /) temperature) -8°C (14°F)] or lower

B Master-follower synchronization complete “SY” assignment (Function code data = 29)

This output signal comes ON when the control target comes inside the synchronization completion detection angle
in synchronous running.

(E3 Function codes d71 to d78)

B Lifetime alarm “LIFE” assignment (Function code data = 30)

This output signal comes ON when it is judged that the service life of any one of capacitors (DC link bus capacitors
or electrolytic capacitors on the printed circuit boards), cooling fan, or IGBT has expired. This signal should be used
as a guide for replacement of the capacitors and cooling fan. If this signal comes ON, use the specified maintenance
procedure to check the service life of these parts and determine whether the parts should be replaced or not.

(E3J Function code H42)

B Reference loss detection “REF OFF” assignment (Function code data = 33)

This output signal comes ON when an analog input used as a frequency command source is in a reference loss
state (as specified by E65) due to a wire break or a weak connection. This signal goes OFF when the normal
operation under the analog input is resumed.

(E3 Function code E65)

B Overload prevention controlling “OLP” assignment (Function code data = 36)
This output signal comes ON when overload prevention control is activated. (The minimum ON-duration is 100 ms.)
(E3 Function code H70)

H Current detection “ID” assignment, Current detection 2 “ID2” assignment, Current detection 3 “ID3”
assignment (Function code data = 37, 38, 39)

When the inverter output current exceeds the current detection (operation) level specified by E34, E37 or E55 for
the current detection (timer) period specified by E35, E38 or E56, the ID, ID2 or ID3 signal turns ON, respectively.
(The minimum ON-duration is 100 ms.)

(E3: Function code E34)
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

H Low current detection “IDL”, “IDL2” assignment (Function code data = 41, 133)

When the inverter output current falls to or below the current detection (operation) level specified by E34, E37 or
E55 for the current detection (timer) period specified by E35, E38 or E56, the IDL or IDL2 signal turns ON,
respectively (minimum output signal range: 100 ms). “IDL” turns ON if conditions are met even while the inverter is
stopped. “IDL2” turns ON only while the inverter is running.

(C3: Function code E34)

H PID alarm output “PID-ALM” assignment (Function code data = 42)
PID control, PID control 1 or 2 absolute value warnings and deviation warnings can be output as PID warnings.

H Under PID control “PID-CTL” assignment (Function code data = 43)
An ON signal is output when PID control, or PID control 1 or 2 are enabled, and the run command is ON.

@ With PID control, or PID control 1 or 2, the inverter may stop due to the slow flowrate stopping function
or other reasons. If that happens, the “PID-CTL” signal remains ON. As long as the “PID-CTL” signal is
ON, PID control is effective, so the inverter may abruptly resume its operation, depending on the feedback
value in PID control.

AWARNING

If the PDI function, or PID control 1 or 2 are selected, even if the inverter stops its output during operation
because of sensor signals or other reasons, operation will resume automatically. Design your machinery so
that safety is ensured even in such cases.

Failure to observe this could result in an accident.

H Under PID low liquid level stop “PID-STP” assignment (Function code data = 44)

An ON signal is output when the inverter is stopped by the slow flowrate stop function during PID control, or PID
control 1 or 2 control.

B Low torque detection “U-TL” assignment (Function code data = 45)

This output signal comes ON when the torque value calculated by the inverter or torque command drops below the
level specified by E80 (Low torque detection (Level)) for the period specified by E81 (Low torque detection (Timer)).
(Minimum width of the output signal: 100 ms) (&2 Function codes E78 to E81)

Bl Torque detection 1 “TD1” assignment (Function code data = 46), Torque detection 2 — “TD2”
assignment (Function code data = 47)

This output signal TD1 or TD2 comes ON when the torque value calculated by the inverter or torque command
exceeds the level specified by E78 or E80 (Torque detection (Level)) for the period specified by E79 or E81 (Torque
detection (Timer)), respectively. (Minimum width of the output signal: 100 ms) (&4 Function codes E78 to E81)

H Motor 1, 2 switching “SWM1”, “SWM2” assignment (Function code data = 48 to 49)
The output signals turn ON corresponding to the motor selected by the signal “M2.”

B Performing forward rotation — “FRUN” assignment, Performing reverse rotation — “RRUN” assignment
(Function code data = 52, 53)

Output signal Assigned data Forward rotation Reverse rotation Inverter stopped
“FRUN” 52 ON OFF OFF
“‘RRUN”" 53 OFF ON OFF
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H In remote mode “RMT” assignment (Function code data = 54)
This output signal comes ON when the inverter switches from local to remote mode.

For details of switching between remote and local modes, refer to Chapter 3 “3.3.7 Switching between
remote and local modes”.

B Run command entered “AX2” assignment (Function code data = 55)

By assigning run permission “RE” to a digital input, the inverter is not started with run command input alone. After
inputting a run command, “AX2” is output as a signal to indicate that a run command was input, and that inverter
operation preparation is complete. By inputting run permission “RE” after inputting a run command, the inverter is
started for the first time.

M For details on run permission “RE” and “AX2,” refer to run permission “RE” for function codes E01 to EQ9
(data = 38).

Bl Motor overheat detected by thermistor “THM” assignment (Function code data = 56)

When the PTC thermistor on the motor detects an overheat, the inverter turns this signal ON and continues to run,
without entering the alarm OH4 state. This feature applies only when H26 data is set to “2.” (Cd Function codes H26,
H27)

H Machine brake signal control “BRKS” assignment (Function code data = 57)

This signal outputs a brake control command that releases or applies the brake. (Ed Function codes J68 to J72,
d120 to d125)

H Current input disconnection detection (terminal [C1] and [C2]) “C10OFF” assignment (Function code
data = 59)

This output signal comes ON when the inverter detects that the input current to terminal [C1] (C1 function) drops

below 2 mA interpreting it as the terminal [C1] wire broken.

Bl Speed valid “DNZS” assignment (Function code data = 70)
This output signal comes ON when the reference speed or detected one exceeds the stop frequency specified by
function code F25. It goes OFF when the speed is below the stop frequency for 100 ms or longer.

Under vector control with speed sensor, F38 switches the decision criterion between the reference speed and actual
speed. Under vector control without speed sensor, the reference speed is used as a decision criterion. (EJ Function
codes F25, F38)

Reference/Detected speed
(specified by F38)

Stop frequency )

(F25)
Speed valid <>
DNZs _— 100ms —

Bl Speed agreement “DSAG” assignment (Function code data = 71)

This output signal comes ON when the deviation of the detected speed from the speed command after the
acceleration/deceleration processor is within the allowable range specified by d21. It goes OFF when the deviation
is beyond the range for longer than the period specified by d22. This feature allows you to check whether the speed
controller is working correctly. (2 Function codes d21, d22)

B Speed agreement/PG error “PG-ERR” assignment (Function code data = 76)

This output signal comes ON when the inverter detects a PG error with the d23 (PG error processing) data being
set to “0: Continued operation,” in which the inverter does not enter the alarm state. (CJ Function codes d21 to d23)
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

Bl Low DC link bus voltage detection “U-EDC” assignment (Function code data = 77)

This output signal comes ON when the DC intermediate voltage drops below E76 (DC link bus low-voltage detection
level), and it goes OFF when the DC intermediate voltage exceeds E76.

(C3: Function code E76)

B During decelerating in momentary power failure “IPF2” assignment (Function code data = 79)

When F14 is 2 or 3, signal turns ON when the intermediate DC voltage will drop to or below the H15 “continued
operation level”, and the motor continues to run. The signal turns OFF after power has been restored, and the
intermediate DC voltage reaches the “voltage set at H15 + 10 V or more”.

Even when F14 data is set to 4 or 5, the signal comes ON when the DC intermediate voltage drops below the
undervoltage level. And it goes OFF when the DC intermediate voltage becomes “at least 10 V higher than the
undervoltage level”.

(&J Function codes F14, H15)

B Positioning control signals “OT,” “TO,” “POF” assignment (Function code data = 80, 81, 83)

These signals are used with positioning control.
Refer to function codes J73 to J88.

B Positioning complete “PSET” assignment (Function code data = 82)
This output signal comes ON as a positioning completion signal. This signal is used when in-position with the
position control function, and when settling is complete with servo lock function.

For details on the servo lock function, refer to function codes J97 to J99. For details on the position control
function, refer to d201 to d299.

Bl Maintenance timer “MNT” assignment (Function code data = 84)

Once the inverter’s cumulative run time or the startup times for the motor 1 exceeds the previously specified
count, this output signal comes ON.
(&2 Function codes H78, H79)

B Frequency arrival and frequency detection “FARFDT” assignment (Function code data = 87)

The “FAR"/“FDT”, which is an AND composite signal of FAR and FDT, comes ON when both signal conditions are
met.
(E3 Function codes E30, E31, E32)

B Magnetic pole position detection complete signal “PTD” assignment (Function code data = 89)
An ON signal is output if the magnetic pole position is detected when a synchronous motor starts running.
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H Alarm content “AL1”, “AL2”, “AL4”, “AL8” assignment (Function code data = 90, 91, 92, 93)
Outputs the state of operation of the inverter protective functions.

. ) ) Output terminal
Alarm content (inverter protective function) Alarm code
AL1 AL2 AL4 AL8
Instantaneous overcurrent protection or o fif 3 ON OFF | OFF | OFF
Overvoltage protection U Tt U3 OFF ON OFF | OFF
Undervoltage protection, input phase loss LU Loan ON ON OFF | OFF
Motor overload, electronic thermal (motors 1 to 2) Ol Jto i OFF OFF ON | OFF
Inverter overload ) ON OFF | ON | OFF
Cooling fin overheat, inverter internal overheat, AQL 03 N
charging resistor overheat LI Uy LT OFF =il El OFF
External alarm, Braking resistor overheat, motor A0 JC0 A
protection (OTC thermistor) LirL bur Ui ol =il El OFF
Memory error, CPU error, data saving error during trj £r3 Erf
undervoltage, hardware error Erf OFF OFF | OFF | ON A
.. . . a
Keypad communication error, option communication Erl Erd ON OFF OFF ON e
error (&)
; - zZ
Option error Er5 OFF ON OFF | ON o
Charging circuit error, operation error, EN circuit Pof Erfh ELF 5
error, braking transistor failure dof ON ON OFF | ON %
Tuning error, output phase loss detection £rf OPL OFF OFF ON | ON w
RS485 communication error £rf ErP ON OFF ON | ON Ty
Overspeed protection, PG wire break, speed AC Or £_r %
inconsistency/excessive speed deviation, '7_"_’ _' verrt OFF ON ON ON 6
positioning control error Lru
Qurrent |npu.t terminals [C1], [C2] signal line break, Fof Err ON ON ON ON
simulated failure, other alarms

* No terminal outputs a signal during normal operation.

B Performing forced operation “FMRUN” assignment (Function code data = 95)
An ON signal is output during forced operation. (EJ Function codes H116 to H121)

B Warning “L-ALM” assignment (Function code data = 98)
This output signal comes ON when a warning occurs. (EJ Function codes H81 to H83)

B Alarm output (for any alarm) “ALM” assignment (Function code data = 99)
This output signal comes ON if any of the protective functions is activated and the inverter enters Alarm mode.

B No function assigned “NONE” assignment (Function code data = 100)
This output signal is used to disable the output terminal functions of the OPC-RY2 and OPC-DO options.

B EN terminal detection circuit error “DECF” assignment (Function code data = 101) FUNCTION

The signal comes ON when any error is detected in the circuit for EN terminal. F Codes
B EN terminal input OFF “ENOFF” assignment (Function code data = 102) %
The signal comes ON when the EN terminal is turned OFF. %

odes

A Codes

B Braking transistor error “DBAL” assignment (Function code data = 105) b Codes
If the inverter detects a breakdown of the braking transistor, it displays the braking transistor alarm (4/7) and | rCodes
also issues the output signal “DBAL”. Detection of the breakdown of a braking transistor can be canceled by H98. %
(&2 Function code H98) | dCodes

U Codes

y Codes

Note A breakdown of the braking transistor could lead to a damage of the braking resistor or inverter’s internal o Codes

units. To prevent the secondary damage, use “DBAL” to cut off power to the magnetic contactor in inverter K Codes

primary circuits upon detection of a breakdown of the built-in braking transistor.
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H Customizable logic output signal 1 to 14 “CLO1” to “CLO14” assignment (Function code data = 111 to
124)

Outputs the result of customizable logic operation.
(E3 Function code U codes)

B Integral power pulse output “POUT” assignment (Function code data = 125)

A 0.15 s pulse is output each time the increase in integral power consumption increases by the unit of electric
energy selected with function code E57.
(E3: Function code E57)

B Performing speed limiting “S-LIM” assignment (Function code data = 131)

Under vector control, the speed limiting function is enabled when performing droop control or torque control. This
signal turns ON if speed limiting occurs.
(& Function codes H18, H28)

B Torque limiting “T-LIM” assignment (Function code data = 132)

This signal turns ON if torque limiting occurs.
(2 Function code F40)

B Shift key ON/OFF status “MTGL” assignment (Function code data = 251)
Indicates the ON/OFF status of the Shift key function assigned with function code E70.
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E29
E30

Frequency arrival delay (FAR2)
Frequency arrival detection range (Detection range)

E30 specifies the detection level for the Frequency (speed) arrival signal “FAR,” Frequency (speed) arrival signal 2

“FAR2” and the Frequency (speed)

arrival signal 3 “FAR3".

. E20 to E24, E27 . " . "
Output signal Assigned data Operating condition 1 Operating condition 2
FAR always goes OFF when the run
“FAR” 1 command is OFF or the reference
The signals come ON when the speed is “0.”
difference between the output :
frequency (estimated/actual speed) When the run command is OFF, the
and the reference frequency inverter regards the reference
(reference speed) comes within the speed as “0,” so FAR3 comes ON
‘FARS” 72 frequency arrival width specified by as long as the output frequency
E30. (estimated/ actual speed) is within
the range of “0 + the frequency
arrival width specified by E30.”
The signal comes ON when the
difference between the output This signal always goes OFF when
) ) freggency (before torque and current | 4o (0 command is OFF or the
FAR2 21 limiting) and the reference freguency reference speed is “0.”
(reference speed) comes within the o
frequency arrival width specified by The delay can be specified by E29.
E30.
“FAR” and “FDT” AND signals.
“FARFDT” 87 An ON signal is output if both are
ON.

+ Data setting range: E30: 0.0 to 10.0 (Hz), E29: 0.01 to 10.00 (s)
The operation timings of each signal are as shown below.

Frequency/speed”"

Commﬂp

|~ Detected speed
butput frequency

—

7 Arrival range

Speed command=0

Arrival range

Run command

ON

Frequency arrival “FAR”

ON

ON

Frequency arrival 3 “FAR3” ON

ON
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5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

Reference frequency (1)+E30

Reference frequency (1)

Reference frequency (1)-E30

Reference frequency (2)+E30
Reference frequency (2)

Reference frequency (2)-E30

Frequency arrival “FAR”

Frequency setting

Frequency setting change

ON ON
E val del E29| 1 : Frequency :
requency arrival delay Iu—u I arrival delay :4—p|
. ’ E2
Frequency arrival 2 “FAR2” N 9 : N
Reference frequency
0 >t
FWD command | ON
>t
LN e
............. /
Output frequency E32 ) s
0 >t
F detected
ng;q_uency letec! | ON ON .
F ival
Si;elggle’r;;)’/?amva | ON ON ON -

L] FAR effective zone (Reference frequency +- E30 data)
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E31, E32 Frequency detection (Operation level and hysteresis range)

Related function code: E36 (Frequency detection 2, level), E54
(Frequency detection 3, level)

When the output frequency exceeds the frequency detection level specified by E31, the “Frequency (speed)
detection signal” comes ON; when it drops below the “Frequency detection level minus Hysteresis range specified
by E32,” it goes OFF.

The following three settings are available.

E20 to E24, Detection level Hysteresis range
Name O.utput E27
signal Assigned data Range: 0.0 to0 599.0 Hz | Range: 0.0 to 599.0 Hz

Frequency detection “FDT2 2 E31

Frequency detection 2 “FDT2” 31 E36 E32
Frequency detection 3 ‘FDT3” 58 E54

Frequency arrival and frequency | ppepy 87 “FAR” and “FDT” AND signal

detected

Output frequency
4 Reference frequency

/ \

L Detection level (E31, E36, E54)
Hysteresis width (E32)

(O =Tl FUNCTION CODES

Reset level

v

Time
Frequency ;
detection signal T ON I > -
» Time
E34, E35 Overload early warning/Current detection (Operation level and Timer time)

Related function code: E37, E38 (Current detection 2/Low current
detection (Operation level and Timer time))
E55, E56 (Current detection 3 (Operation level
and Timer time))

These function codes define the operation level and time for the Motor overload early warning “OL,” Current
detection “ID,” Current detection 2 “ID2,” Current detection 3 “ID3,” Low current detection “IDL,” and Low current
detection 2 “IDL2” output signals.

FUNCTION
F Codes
E20 to Operation level Timer Motor . Thermal time constant
E24, characteristics C Codes
Output signal E27 P Codes
assignme Range: See below|Range: 0.01 to 600.00 s|Range: See below | Range: 0.5 to 75.0 min H Codes
nt data A Codes
“oL” 7 E34 - F10 F12 plodes
“D” 37 E34 E35 | dCodes
d Codes
‘D2’ 38 E37 E38 [ UCodes _
y Codes
“ID3” 39 ES55 E56 - - o Codes
“IDL” 41 E37 E38 | KCodes
“IDL2” 133 E37 E38
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» Data setting range
Operation level: 0.00 A (disable), current value of 1 to 200% of inverter rated current set in A (ampere) units
Motor characteristics  1: Enable (For a general-purpose motor with self-cooling fan)

2: Enable (For an inverter-driven motor, non-ventilated motor, or motor with
separately powered cooling fan)

B Motor overload early warning — “OL”

The OL signal is used to detect a symptom of an overload condition (alarm code {ji /) of the motor so that the user
can take an appropriate action before the alarm actually happens. The OL signal turns ON when the inverter output
current exceeds the level specified by E34. In typical cases, set E34 data to 80 to 90% against F11 data (Electronic
thermal 1 (Motor protection) (Operation level)). Set the temperature characteristics of the motor with electronic

thermal (motor characteristics selection, thermal time constant).

H Current detection “ID,” Current detection 2 “ID2” and Current detection 3 “ID3”

When the inverter output current exceeds the current detection (operation) level specified by E34, E37 or E55 for
the current detection (timer) period specified by E35, E38 or E56, the ID, ID2 or ID3 signal turns ON, respectively.
When the output current drops below 90% of the specified detection level, the ID, ID2 or ID3 turns OFF. (The
minimum ON-duration is 100 ms.)

Detection level

Detection level x 0.9
Output current

“D” /”ID2” / "ID3”

H Low current detection “IDL”, Low current detection 2 “IDL2”

This signal turns ON when the output current drops below the current detection (operation) level specified by E37
for the current detection (timer) period specified by E38. When the output current exceeds the “Low current detection
level plus +5% of the inverter rated current,” it goes OFF (minimum output signal range: 100 ms). “IDL” is output
even when the inverter is stopped. “IDL2” is valid only during inverter output (“RUN” ON).

Output current
Detection level+5%

1
1
N Detection level
1
1

Timeg .
E ON

“pDL”

Inverter rated current is switched based on the setting of F80: "Switching between ND, HD, HND and HHD drive
modes.”
For rated current values, refer to Chapter 12 “SPECIFICATIONS” for each type.

E36 Frequency detection 2 (Refer to E31)

Refer to the description of E31.
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E37, E38 Current detection 2/Low current detection (Operation level and Timer time) (Refer to E34)

For details about Current detection 2/Low current detection (Operation level, Timer), refer to the description of E34.

E39 Constant feed time coefficient time Related function code: E50, A61 (Display coefficient
for speed monitor)

E39 specifies the constant-rate feeding time, load shaft speed, coefficient for line speed setting, and coefficient for
output status monitor indication.

» Data setting range: 0.000 to 9.999
Calculation formula (when motor 1 selected)

Display coefficient for transport time (E50)
Frequency x constant rate of feeding coefficient (E39)

Constant feeding rate time (min) -

ES0
E39

(Load speed, line speed) = (Output frequency 1) x

The “Frequency” in the above formula is set frequency when each indication is the setting value (constant-rate
feeding time setting, load shaft speed setting, and line speed setting), whereas it is output frequency before slip
compensation when the indication is output status monitor.

When the constant-rate feeding time is 999.9 (min) or greater, or the denominator on the above formula is 0, “999.9”
is displayed.

E50 is the speed display coefficient applied when motor 1 is selected. A60, b60, r60, respectively, are applied when
motor 2, 3, or 4 is selected.

E42 LED display filter

Excluding speed monitor (when E43 = 0), E42 specifies a filter time constant to be applied for displaying the output
frequency, output current and other running status monitored on the LED monitor on the keypad. If the display varies
unstably so as to be hard to read due to load fluctuation or other causes, increase this filter time constant.

» Data setting range: 0.0 to 5.0 (s)

If the speed monitor (E43 = 0) is set for the LED monitor display selection, the E42 setting value becomes valid
based on the setting value of the speed monitor selection (E48) as shown in the following table.

(O =Tl FUNCTION CODES
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E48 (LED monitor details) . S E42 (LED display
setting LED monitor detailed items filter)
0 Output frequency 1 (before slip )
compensation)
1 Output freq_uency 2 (after slip Enable
compensation)

2 Reference frequency - FUNCTION

3 Motor speed Enable F Codes

4 Load shaft speed Enable C Codos

5 Feed speed (line speed) Enable P Codes

6 Constant feed time - H Codes
A Codes

7 Speed (%) Enable | bCodes
r Codes
J Codes
d Codes
U Codes
y Codes
o Codes
K Codes



5.3 Description of Function Codes 5.3.2 E codes (Extension terminal functions)

E43

LED monitor (Item selection)

Related function code: E48 LED monitor details (Speed monitor selection)

Selects the operating state monitor information displayed on the keypad LED.

Specifying the speed monitor with E43 provides a choice of speed-monitoring formats selectable with E48 (LED

monitor).
Display
Monitor items thn;plzgn LED indicator Unit Meaning of displayed value E43 data
monitor
Speed monitor Function code E48 specifies what to be displayed on the LED monitor and LED 0
P indicators.
Output frequency 1 oo ®HzOAOKW Hz &uzt;aut frequency (before slip compensation) (E48=0)
Output frequency 2 oo ®HzOAOKW Hz ﬁ—luzt;)ut frequency (after slip compensation) (E48=1)
Ref N
fr:qif:gye 5000 | eHzOAOKwW Hz |Reference frequency (Hz) (E48=2)
(Output frequency / Maximum output
Motor speed 1500 | eHz@aokw | mint | Meauency)x100 120 (E48=3)
Output frequency (Hz)x 501
Load shaft speed 3000 O Hz@AOKW min™ | Output frequency (Hz) x E50/E39 Nt (E48=4)
Feed speed annn . Note —
(line speed) I OHz@A@®KW m/min | Output frequency (Hz) x ES0/E39 (E48=5)
Constant feed time | 5000 | OHzOAOKw min | E50 oe/(Output frequency x E39) (E48=6)
- Output frequency / Maximum output
Speed (%) 500 | OHzoAOKW % | ey w500 P (E48=T7)
Output current it 3y OHz@AOKW A Current output from the inverter in RMS 3
Output voltage cuol OHzOAOKW \Y Voltage output from the inverter in RMS 4
Calculated torque 50 OHzOAOKW % Motor output torque (Calculated value) 8
Input power 1005 OHzOA@KW kW Input power to the inverter 9
PID command value 000 OHzOAOkKW - PID command/feedback amount converted 10
o to a physical quantity of the object to be
PID feedback value J.UL. OHzOAOkW - controlled (e.g. temperature) 12
Timer value 100 OHzOAOKW s Timer value (remaining run time) 13
PID output e OHzOAOKW % Dlsplays. PID output as a percentage, with 14
the maximum output frequency being 100%.
- gy i 0,
Load factor oo, OHzOAOKW % Load factf)r of the motor in % as the rated 15
output being at 100%
Motor output 985 OHzOA@KW kW Motor output (kW) 16
An analog input to the inverter in a format
suitable for a desired scale.
Refer to the following function codes.
Analog input monitor ac00 OHzOAOKW — Terminal [12]: C59, C60 17
Terminal [C1] (C1 function): C65, C66
Terminal [V2]: C71, C72
Terminal [C1] (V3 function): C85, C86
Current position ic34 OHzOAOKW pulse | Current position pulse 21
o Command current position and feedback
Positioning deviation c345 OHzOAOkKW pulse | current position deviation indicated with user 22
value
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Note: The function code applied when the motor changes will also change.
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Display
|
Monitor items s?hn;pl_el;;n LED indicator Unit Meaning of displayed value E43 data
monitor
Torque current ya OHzOAOKW % Torque current command value or calculated 23
torque current
M i d Magnetic flux command value
agnetic flux comman -
valL?e 50 OHzOAOkKW % (Available only under vector control with 24
sensor)
Input watt-hour 1000 | OHzOAOKW kWh | Input watt-hour (kWh) / 100 25
G0 Stop t t ition indicated with
Stop target position c345 OHzOAOKW - op farget position indicated with Liser 28
value
- PID command value and PID feedback
PID deviation iy OHzOAOkKW — value deviation converted into physical 29
quantities of the object to be controlled
Torque bias 5 OHzOAOkKW % Torque bias value display 30
Display of output content for specific
Customizable logi . customizable logic step
ustomizable logic B2nn OHzOAOKW — ) 9 32
output Refer to function codes U98 and U99 for
details.
@® ON, O OFF
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FUNCTION

F Codes

C Codes

P Codes

H Codes

A Codes
b Codes

r Codes

J Codes

d Codes

U Codes
y Codes

o Codes

K Codes
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E44

LED monitor (Display when stopped)

Selects monitor information displayed with the keypad LEDs while the inverter is stopped. If E44 = 0, the set
frequency is displayed, and when E44 = 1, the output frequency is displayed. The display format is that selected
with Speed monitor E48.

Inverter stopped
E48 data Monitored item -0
E44=0: Refgrence frequency E44 = 1: Output frequency display
display
0 Output frequency 1 Reference frequency Output frequency
(before slip (before slip compensation)
compensation)
1 Output frequency 2 Reference frequency Output frequency
(after slip (after slip compensation)
compensation)
2 Reference Reference frequency Reference frequency
frequency
3 Motor speed Rotation speed set value Motor speed
4 Load shaft speed Reference load rotation speed Load shaft speed
5 Feed speed Reference feed speed (line Feed speed (line speed)
(line speed) speed)
6 Constant feed time Constant feed time set value Constant feed time
7 Speed (%) Reference speed Speed
E48 LED monitor details (Speed monitor selection) (Refer to E43)

For details about LED Monitor (Speed monitor item), refer to the description of E43.

E49

Torque command monitor (Polarity selection)

The polarity of calculated torque value in v/f control or the torque command value in vector control is normally + for
driving and — for braking. However, in the case of hoisting load, when the motor rotation direction changes from
forward direction to reverse direction, the torque polarity also changes from driving to braking. When tracing torque
data with FRENIC-Loader4, the polarity of the torque command value changes in conjunction with the polarity of
the speed, so the data is not continuous. If E49 is set to 0, the torque monitor data becomes + for forward/driving
and reverse/braking, - for forward/braking and reverse/driving. Therefore, we can monitor the continuous torque

data around zero

speed.

E49 data

Torque monitor polarity

reverse/driving)

Torque polarity (+ for forward/driving and reverse/braking, - for forward/braking and

Plus for driving, Minus for braking

<
<

Output torque
A

First quadrant:
Forward/Driving

Second quadrant: —
Reverse/BraW

Output torque

Second quadrant:
Reverse/Braking

Third quadr.

Reverse/Driving

o

v

E49 = 0: Torque polarity

Motor speed

ant: \ / Fourth quadrant:

Forward/Braking

»
> <

A

i First quadrant:

/ \ Forward/Driving
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Third quadrant: \ l
Reverse/Driving

0 Moto? speed

—
/ Fourth quadrant:
Forward/Braking

y

y

E49 = 1: Plus for driving, Minus for braking
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Related data is the following. These data are displayed and submitted with polarity. Judge the meaning of the
polarity by E49 setting.

Torque data Data Related data

E43=8 Calculated torque

Keypad LED monitor
E43=23 Torque current

Keypad operation monitor 3 04 Calculated torque

6_03 Calculated torque when alarm occurs (latest up to

Keypad alarm information previous 3 alarms)

Analog input option OPC-AIO 090 =4 Output torque (only 093=0: Bipolar)
M02 Torque command (final command value)
MO03 Torque current command (final command value)
MO7 Output torque @
@)
MO8 Torque current 8
M28 Torque command when alarm occurs (final pd
command value) 8
) O
M29 Torque current command when alarm occurs (final Z
command value) E
M33 Output torque when alarm occurs 0
Q.
M34 Torque current when alarm occurs o
Torque monitor function code
q w07 Actual torque value O
w24 Torque current
X23 Latest information when alarm occurs (torque
calculation value)
X63 Previous information when alarm occurs (torque
calculation value)
Z03 Information from 2 times ago when alarm occurs
(torque calculation value)
Z53 Information from 3 times ago when alarm occurs
(torque calculation value)
Z81 Torque real value
E50 Display coefficient for speed monitor Related function code: E39, A61
A60 Speed display coefficient 2 (Constant feed time coefficient/
Speed display auxiliary coefficient
i play i ) FUNCTION
E50 specifies the coefficient that is used when the load shaft speed or line speed is displayed on the LED monitor. FCodes
(Refer to the description of E43.) C Codes
By selecting a motor, the applied speed display coefficient changes. P Codes
If motor 1 is selected: 7§ goges
odes
Load shaft speed [min-1] = (E50: Display coefficient for speed monitor) x (Output frequency Hz) ™ bCodes
Line speed [m/min] = (E50: Display coefficient for speed monitor) x (Output frequency Hz) r Codes
. . J Codes
Data setting range: 0.01 to 200.00 T dCodes
U Codes
Selected motor Applied speed display coefficient Remarks %
0o Lodes
Motor 1 E50/E39 K Codes

Motor 2 AB0/A61
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E51 Display coefficient for “Input watt-hour data”

E51 specifies a display coefficient (multiplication factor) for displaying the input watt-hour data (5_ /{J) in a part of

maintenance information on the keypad.
Integral power data = Display coefficient (E51 data) x Integral power consumption (kWh)

» Data setting range: 0.000 (cancel/reset) 0.001 to 9999
Note BY setting E51 = 0.000, integral power consumption and integral power data can be cleared to zero.

Setting E51 data to 0.000 clears the input watt-hour and its data to “0.” After clearing, be sure to restore
E51 data to the previous value; otherwise, input watt-hour data will not be accumulated.

E52 Keypad menu selection

E52 provides a choice of three menu display modes for the standard keypad as listed below.

E52 data Menu display mode Menus to be displayed
0 Function code data setting mode Menus # 0, Menus # 1,
Menus # 7
1 Function code data check mode Menus #2 and #7
2 Full-menu mode Menus #0 through #7

Selects the menus displayed on the standard keypad. There are eight menus as shown in the table below.

Menu # LI.ED.mo.nltor Function Description
indication
0 OFnl “Favorites” Favorite function code
1 IF_ “Data setting F to K” F to K group function code
2 c.rief “Data Checking” Modified function code
3 JoPE “Drive Monitoring” Operation status indication
4 Yi.o “I/O Checking” DIO, AIO status indication
5 SChHE “Maintenance Maintenance information indication
Information”
6 G.AL “Alarm Information” Alarm information indication
7 TLPY “Data Copying” Copy function (option keypad only)
8 Hdts “Destination” Sets the region (overseas) in which the
product is used.
9 95_. Communication Codes communicated back and forth
9 h3d monitor between the host device can be
T monitored, and communication commands
J-UITE can be entered.
Refer to the RS-485 Communication
User's Manual for details.

L] For details on the content of each menu item, refer to Chapter 3 “OPERATION USING THE KEYPAD”.

E54 Frequency detection 3 (Operation level) (Refer to E31)

For details, refer to the description of E31.

E55, E56 Current detection 3 (Operation level and Timer time) (Refer to E34)

For details about Current detection 3 (level) (timer), refer to the description of function code E34.
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E57 Integral power pulse output unit

By setting “POUT” integral power pulse output to the digital output terminals with E20 to E24, or E27, a2 0.15 s pulse
can be output each time the integral power consumption increase reaches the unit amount selected with this
function code. Accuracy is not so good, and therefore this cannot be used as data for making business deals.

(2 Function code E20 to E24, E27, data = 126)

E57 data Integral power pulse output unit amount
0 0.1 kWh
1 1 kWh
2 10 kWh
3 100 kWh
4 1000 kWh
Integral power [9p]
Unit amount selected g
with E57 setting value O
@)
Z
o
[
° Time Q
! ON width: 0.15's Z
| L
Integral power pulse OFF ON OFF ON OFF ;| OFF
output POUT 0
Time Y
®©
e
(@)

E61 to E63 Terminal [12], [C1] (C1 function), [C1] (V2 function) (Extension function selection)

If other than a frequency setting signal is assigned to analog input terminals, change this function code. The same
function cannot be set for another terminal.

E61, E62,

E63 data Function Description

0 None -

Auxiliary frequency input to be added to the reference frequency
given by frequency setting 1 (FO1). Will not be added to any
other reference frequency given by frequency setting 2 and

1 Auxiliary frequency setting 1 | multistep frequency commands, etc.

100%/full scale
Effective range: -100% to 100%

Auxiliary frequency input to be added to all frequency

commands. Will be added to frequency command 1, frequency FUNCTION
2 Auxiliary frequency setting 2 command 2, multistep frequency commands, etc. F Codes
100%/full scale
Effective range: -100% to 100% | CCodes
P Codes
Inputs command sources such as temperature and pressure " H Codes
under PID control 1/2. You also need to set function code A Codes
3 PID command 1 J02/J102/J202. b Codes
100%/full scale | rCodes
Effective range: -100% to 100% | JCodes
d Codes
Inputs feedback values such as temperature and pressure under | UCodes
PID control 1. y Codes
5 PID feedback value 1 100%/full scale I o0 Codes
Effective range: -110% to 110% | KCodes
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E61, E62, . .
E63 data Function Description
Multiplies the final frequency command value by this value, for
use in the constant line speed control by calculating the winder
6 Ratio setting diameter or in ratio operation with multiple inverters.
100%/full scale
Effective range: -200% to 200%
Used when analog inputs are used as torque limiters. (EJ
o Function code F40)
7 Analog torque limiter A 200%/full scale.
Effective range: -300% to 300%
Used when analog inputs are used as torque limiters. (EJ
o Function code F40)
8 Analog torque limiter B 200%/full scale.
Effective range: -300% to 300%
Used when analog inputs are used as torque bias.
. (&) Function code H154)
9 Torque bias 100%/full scale
Effective range: -300% to 300%
Analog inputs to be used as torque commands under torque
control. (4 Function code H18)
10 Torque command 100%/full scale
Effective range: -300% to 300%
Analog inputs to be used as torque current commands under
torque control. (2 Function code H18)
1 Torque current command 100%/full scale
Effective range: -300% to 300%
Multiplies the ratio based on the analog input amount by the
12 Acceleration/deceleration acceleration/deceleration time.
time ratio setting (E3 Function code F07)
Effective range: -400% to 400%
The frequency obtained by multiplying the maximum output
o frequency by the analog input amount is used as the upper limit
13 Upper limit frequency frequency. (Function code F15)
Effective range: 0% to 100%
The frequency obtained by multiplying the maximum output
. frequency by the analog input amount is used as the lower limit
14 Lower limit frequency frequency. (Function code F15)
Effective range: 0% to 100%
This is added immediately after adding auxiliary frequency
15 Auxiliary frequency setting 3 | setting 1. 100%/full scale (refer to block diagram)
Effective range: -100% to 100%
This is added immediately after adding auxiliary frequency
16 Auxiliary frequency setting 4 | setting 2. 100%/full scale (refer to block diagram)
Effective range: -100% to 100%
The motor speed limit value can be set with terminal [12] and
Speed limit for forward terminal [C1] (C1/V3 functions) under torque control. To limit the
17 (FWD) rotation motor speed to the maximum output frequency, set the analog
input (maximum input) to the maximum value.
If using this function, it is recommended that it be used in
combination with d35 (overspeed detection level).
18 Speed limit for reverse Note: Function codes C31 to C45 (analog input adjustment) are

(REV) rotation

applied to these analog inputs.
Effective range: 0% to 100%
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E61, E62,

E63 data Function Description

By inputting analog signals from various sensors such as the
temperature sensors in air conditioners to the inverter, you can
monitor the state of external devices via the communications link.
20 Analog input monitor By using an appropriate display coefficient, you can also have
various values to be converted into physical quantities such as
temperature and pressure before they are displayed.

100%/full scale

@ If the same setting is specified for a different terminal, priority is given in the order E61, E62, E63.

E64 Saving of digital reference frequency
E64 specifies how to save the reference frequency specified in digital format by the @/@ keys on the keypad as
shown below.
E64 data Save method
0 The reference frequency will be automatically saved when the main power is turned OFF. At

the next power-on, the reference frequency at the time of the previous power-off applies.

1 Pressing the key saves the reference frequency. If the control power is turned OFF
without pressing the key, the data will be lost. At the next power-ON, the inverter uses
the reference frequency saved when the key was pressed.

(O =Tl FUNCTION CODES

FUNCTION

F Codes

C Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
o Codes
K Codes
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E65

Reference loss detection (continued operation frequency)

When the analog frequency command (setting with terminal [12], [C1] (C1 function), or [C1] (V2 function) has
dropped below 10% of the reference frequency within 400 ms, the inverter presumes that the analog frequency
command wire has been broken and continues its operation at the frequency determined by the ratio specified by
EG5 to the reference frequency. And “REF OFF” signal comes on.

(£3 Function code E20 to E24, E27, data = 33)

When the frequency command level (in voltage or current) returns to a level higher than that specified by E65, the
inverter presumes that the broken wire has been fixed and continues to run following the frequency command.

Analog frequency
command

Reference loss
detection REF OFF

Normal frequency
command

Frequency command
(internal data)

In the diagram above, 1 is the level of the analog frequency command sampled at any given time. The sampling is
repeated at regular intervals to continually monitor the wiring connection of the analog frequency command.

» Data setting range: 0 (Decelerate to stop), 20 to 120 (%), 999 (Disable)

Note

Avoid an abrupt voltage or current change for the analog frequency command. An abrupt change may
be interpreted as a wire break.

Setting E65 data at “999” (Disable) allows the REF OFF signal (“Reference loss detected”) to be issued,
but does not allow the reference frequency to change. (The inverter runs at the analog frequency
command as specified.)

When E65 = “0” or “999,” the reference frequency level at which the broken wire is recognized as fixed
is “f1x0.2.”

When E65 = “100” (%) or higher, the reference frequency level at which the wire is recognized as fixed
is “f1 x1.”

The reference loss detection is not affected by the setting of analog input adjustment (filter time
constants: C33, C38, C43).
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E70 Shift key (Function selection)

E71 M-LED indicator (Function selection)

By setting the same value as E01 for E70, the same commands (with certain exceptions) as those for the X terminal
function can be assigned to the Shift key on the standard keypad, and M/Shift key on the optional remote keypad
TP-E2. For details on selectable command signals by type and each command signal, refer to the description of
function code E01, and E70 (Shift key) in Table 5.2-3 Control input terminal setting list table. These function codes
are OFF immediately after turning ON the power. These selections toggle between ON and OFF by holding down
the key for 1 s or longer while in Running mode. In Programming mode, the cursor moves between data and the
function code number (shift function), and command signal operation is disabled.

When toggling between ON and OFF, the following is displayed temporarily.
When OFF — ON: /].{ji
[

.
When ON — OFF: /].{}F F
* This is displayed regardless of the E70 function assignment.

By setting the same value as E20 for E71, the same monitor signals (with certain exceptions) as those for the Y
terminal function can be lit up on the optional remote keypad TP-E2 M-LED. For details on selectable command
signals by type and each command signal, refer to the description of function code E20, and E71 (M-LED indicator)
in Table 5.2-4 Control output terminal setting list table.

e RUN Shift key

Fui Electric:

KEYPAD

x10 ® controL [sTOP
Hz A kW

M-LED

M/Shift key

E76 DC link bus low-voltage detection level

“U-EDC” signal comes ON when the DC intermediate voltage drops below E76 (DC link bus low-voltage detection
level). “U-EDC” signal goes OFF when the DC intermediate voltage exceeds E76.

(E3J Function code E20 to E24, E27, data = 77)
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E78, E79 Torque detection 1 (Operation level and Timer time)
E80, E81 Torque detection 2 (Operation level and Timer time)

Specifies the operation level and timer time for torque detection 1 “TD1,” torque detection 2 “TD2” or low torque
detection “U-TL.”

In the inverter’s low frequency operation, a substantial error in torque calculation occurs, so no low torque can be
detected within the operation range at less than 20% of the base frequency (F04). (In this case, the result of
recognition before entering this operation range is retained.) The U-TL signal goes off when the inverter is stopped.

Since the motor parameters are used in the calculation of torque, it is recommended that auto-tuning be applied by
function code P04 to achieve higher accuracy.

Operation level Timer time
Output signal | Assigned data
Range: 0 to 300% Range: 0.01 to 600.00 s
“TD1” 46 E78 E79
“TD2” 47 E80 E81
“U-TL” 45 E80 E81

H Torque detection 1 “TD1”, Torque detection 2 “TD2”

The output signal TD1 or TD2 comes ON when the torque value calculated by the inverter or torque command
exceeds the level specified by E78 or E80 (Torque detection (Operation level)) for the period specified by E79 or
E81 (Torque detection (Timer time)), respectively. The signal turns OFF when the calculated torque drops below
“the level specified by E78 or E80 minus 5% of the motor rated torque.” (The minimum ON-duration is 100 ms.)

Detection level

Calculated torque or Detection level -5%

torque command value

Timer |
[—

“TD1", "TD2" ON

H Low torque detected “U-TL”

This output signal comes ON when the torque value calculated by the inverter or torque command drops below the
level specified by E80 (Low torque detection (Operation level)) for the period specified by E81 (Low torque detection
(Timer time)). The signal turns OFF when the calculated torque exceeds “the level specified by E78 or E80 plus 5%
of the motor rated torque.” (The minimum ON-duration is 100 ms.)

Calculated torque or
torque command value

------------ Frmmmmsmsmesss--o-o---ooooo- - f--- - - - Detection level+5%

—————— Detection level

]
[
T
]
]
[
]
]
i
1
T
i
]

Timer |
——
“U-TL !
: ON
E98, E99 Terminal [FWD] (Function selection), Terminal [REV] (Function selection) (Refer to E01 to
E05)

For details of the terminal settings for [FWD] and [REV], refer to the descriptions of EO1 to E05.
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5.3.3 C codes (Control Functions)

Co01 to C04
C94 to C96

Jump frequency 1, 2 and 3, Jump frequency (Skip range)
Jump frequency 4 to 6

Up to six jump frequency bands can be set for the output frequency in order to avoid resonance caused by the
motor speed and natural frequency of the driven machinery (load).

» While increasing the reference frequency, the moment the reference frequency reaches the bottom of the jump
frequency band, the inverter keeps the output at that bottom frequency. When the reference frequency exceeds
the upper limit of the jump frequency band, the internal reference frequency takes on the value of the reference
frequency. When decreasing the reference frequency, the situation will be reversed. Refer to the left figure
below.

» When more than two jump frequency bands overlap, the inverter actually takes the lowest frequency within the
overlapped bands as the bottom frequency and the highest as the upper limit. Refer to the right figure below.

Internal reference frequency Internal reference frequency ﬂ

Jump frequency . a

skip range o | 8

coy LI ~ = Z

Jump frequency___ v Actual jur:p Tl = O

skip range 8 Jump frequency : ; e 6

’,‘,»' frequency 3  skip range Jump frequendy Jraal—— + Z

Jump (Co4) > skip range et L 5

- (€C03) y (COd)y .- [ Jump

frequency < s { Jump . . frequency 2 L

skip range Pid frequency 2 J (C02)
o A ump

(C04) Y- - Jump (C02) frequency 1 Lg_

frequency 1 (CO]) ©

y (CO1) _ f _ 5

Reference frequency Reference frequency

B Jump frequency 1 to 6 (C01 to C03, C94 to C96)
Specify the center of the jump frequency band.
+ Data setting range: 0.0 to 599.0 (Hz) (Setting to 0.0 results in no jump frequency band.)

B Jump frequency skip width (C04)
Specify the jump frequency skip range.
+ Data setting range: 0.0 to 30.0 (Hz) (Setting to 0.0 results in no jump frequency band.)

FUNCTION

F Codes
E Codes
P Codes
H Codes
A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
o Codes
K Codes
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C05 to C19 Multistep frequency 1 to 15

B These function codes specify 15 frequencies required for driving the motor at frequencies 1 to 15.

Turning terminal commands “SS1,” “SS2,” “SS4” and “SS8” ON/OFF selectively switches the reference frequency
of the inverter in 15 steps. To use this features, you need to assign “SS1,” “SS2,” “SS4” and “SS8” (“Select multistep
frequency”) to the digital input terminals with E01 to EO5 (data = 0, 1, 2, and 3).

Bl Multistep frequency 1 to 15 (C05 through C19)
» Data setting range: 0.00 to 599.0 (Hz)

The combination of “SS1”, “SS2”, “SS4” and “SS8” and the selected frequencies is as follows.

“SS8” “SS4” “SS2” “SS1” Selected frequency
OFF OFF OFF OFF Other than multistep frequency*
OFF OFF OFF ON CO05 (Multistep frequency 1)
OFF OFF ON OFF C06 (Multistep frequency 2)
OFF OFF ON ON CO7 (Multistep frequency 3)
OFF ON OFF OFF CO08 (Multistep frequency 4)
OFF ON OFF ON C09 (Multistep frequency 5)
OFF ON ON OFF C10 (Multistep frequency 6)
OFF ON ON ON C11 (Multistep frequency 7)

ON OFF OFF OFF C12 (Multistep frequency 8)

ON OFF OFF ON C13 (Multistep frequency 9)

ON OFF ON OFF C14 (Multistep frequency 10)
ON OFF ON ON C15 (Multistep frequency 11)
ON ON OFF OFF C16 (Multistep frequency 12)
ON ON OFF ON C17 (Multistep frequency 13)
ON ON ON OFF C18 (Multistep frequency 14)
ON ON ON ON C19 (Multistep frequency 15)

* “Other than multistep frequency” includes frequency setting 1 (FO1), frequency setting 2 (C30) and other
frequency command sources except multistep frequency commands.
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C20 Jogging frequency

Related function codes: H54 and H55 Acceleration/deceleration time (Jogging
operation)
d09 to d13 Speed control (JOG)

C20 specifies the operating condition (frequency) to apply in jogging operation.

Function codes Permissible setting range Description
C20 Jogging frequency 0.00 to 599.0 (Hz) Reference frequency for jogging
operation
H54 Acceleration time (Jogging) 0.00 to 6000 s Acceleration time for jogging
operation
H55 Deceleration time (Jogging) 0.00 to 6000 s Deceleration time for jogging
operation
0
do9 Speed control (JOG) Speed 0.000 to 5.000 s Speed control system adjustment '-r'j‘
command filter element when performing jogging 8
operation under sensorless vector
d10 Speed_ coqtrol (JOG) Speed 0.000t0 0.100 s control/vector control with sensor %
detection filter ) =~
See d01 to d06 for adjustment 5
dn Speed control (JOG) P gain 0.1 to 200.0 times method. %
d12 Speed control (JOG) | integral 0.001 to 1.000 s L
time 0
Q
d13 Speed control (JOG) Output 0.000 to 0.100 s e
filter O

L For details of jogging, refer to Chapter 3 “3.3.6 Performing jogging operations with the keypad.”
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C21 Pattern operation/Timed operation (Mode selection)’
C22 to C28 Stage 1to 7

Pattern operation is a function of automatic operation according to the predefined run time, rotational direction,
acceleration/deceleration time and reference frequency.

When using this function, set the frequency setting (FO1) to 10 (pattern operation).
The following operation patterns are available:

C21: Setting Operation pattern
0 Pattern operation performed for one cycle and stopped after the cycle.
1 Pattern operation repeatedly performed and immediately stopped with a stop command
2 Pattern operation performed for one cycle and operation continued at the reference
frequency after the cycle.
3 Timed operation

Run command

source 1 cycle completed

Forward
direction 1 V
| ,_\ )
Output /_\_\ Tlmti
frequency | o \_/
Reverse

direction

Setting value: 0

Run command

1 | mpl
source cycle completed 2 cycles completed

Setting value: 1

Forward

\V \Y \Y
direction | et 5 N~~~ =
frequencyl0 \_/ \_/ \

Reverse
direction

Run command

source 1 cycle completed

Forward v v
direction T /_\—\ :
i )
Output y / T|me=
frequency l \_/
0

Reverse
direction

Setting value: 2

Bl C22 to C28 Stage 1 to Stage 7
Specify the run time, rotation direction, and acceleration/deceleration time for Stage 1 to Stage 7.

Press the % key three times for each function code to set the following three data.

Setting Content
1st Specifies the run time between 0.00 to 6000 s.
2nd 2nd: Specifies the rotational direction F (forward) or r (reverse)
3rd 3rd: Specifies the acceleration/deceleration time between 1 and 4.
1: FO7/F08, 2 : E10/E11, 3 : E12/E13, 4 : E14/E15

If the key is pressed to exit the function code before the three data are specified by pressing the key
three times, no data are updated.

For any unused stage, specify 0.00 as the run time. The stage is skipped and the next stage becomes ready for
setting.

If a run time greater than 0.01 s and less than 0.40 s is specified, operation is limited internally to 0.40 s.
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Bl Reference frequency
Multistep frequencies 1 to 7 are assigned to the reference frequency of Stage 1 to 7.

H Example of pattern operation setting

Cc21 Run time Rotational Acceleration/dec _
(Operation Stage No direction eleration time Operation (reference)
lecti ' frequency
selection) Setting Setting Setting
Stage 1 60.0 F 2 C05 Multistep frequency 1
Stage 2 100 F 1 C06 Multistep frequency 2
Stage 3 65.5 r 4 CO07 Multistep frequency 3
0 Stage 4 55.0 r 3 C08 Multistep frequency 4
Stage 5 50.0 F 2 C09 Multistep frequency 5
Stage 6 72.0 F 4 C10 Multistep frequency 6 g
Stage 7 35.0 F 2 C11 Multistep frequency 7 S
P
The figure below illustrates the operation. 8
(@)
Forward direction %
A Run command (TN
source
\V4 To)
: Q.
: @®
z C10 f)
§  cosl
g ci-- Setaccording to (1) to (10)
= Acceleration time or deceleration
E- C09 time
S
—~ CO05 (1) | Acceleration time: E10
el
8 0 —»>
3 Time (2) | Acceleration time: FO7
2 cor
=3 (3) | Deceleration time: E15
Cco8
(4) | Acceleration time: E14
v (5) | Acceleration time: E12
Reverse : : : : : : :
diection | 6005 100S : 6558 56.08 : 50.08 : 7208 8508
4—N—>4—>-4—><—>4—>4—> (6) | Deceleration time: E11
: : : : : : : (7) | Acceleration time: E10
Setting : : : : : : :
value: 16 [ | ]
I 0.1S—p| |e4— ﬂ ﬂ ﬂ ’_‘ ﬂ (8) | Acceleration time: E14
Y1 to Y2 terminals output signal (9) | Deceleration time: E11
Setting value: o FUNCTION
17 (10) | Deceleration time: FO8 F Codes
01— |e— " E Codes
. . L . . . P Codes
“F08 Deceleration time 1” setting is used as deceleration time for decelerate-to-a-stop after the completion of one 7~ 1o
cycle. A Codes
b Codes
r Codes
J Codes
d Codes
U Codes
y Codes
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To run or stop, use input from the key of the keypad or by switching the control terminal. Taking the keypad as
an example, the motor starts running when the key is pressed. By pressing the key, stage advance is
paused. Press the key again to resume operation according to the stages from the point where it was
suspended. For alarm stop, press the key to reset the inverter protective functions. Then press the key.
The suspended progression of the cycle resumes. If a need arises for operation from the first stage “C22 (Stage 1
runtime)” and “C82 (Stage 1 rotational direction and acceleration/deceleration time)” during operation, input a stop
command and press the key.

When operation from the first stage is necessary after an alarm stop, press the key for resetting the protective
functions and press the key again. For the key operation with input terminals, use of the “RST” terminal
(set “8 (Active ON)” or “1008 (Active OFF)” for any of E01 to EO5) function the same way.

Tip ° Pattern operation can be started by either a forward run command (specify FO2 = 2 and press the
key, or specify FO2 = 1 and turn the terminal [FWD] ON) or reverse run command (specify F02 = 3
and press the key, or specify FO2 = 1 and turn the terminal [REV] ON). However, the direction of
rotation is the direction set by C82 to C88 in both cases of starting by a FWD or REV command.

* When using terminal [FWD] or terminal [REV], the run command self-hold function does not work.
Please use the alternate-type switch.

ACAUTION

When pattern operation is started by specifying C21 = 0 and turning the terminal [FWD (REV)] ON, the motor
stops after the completion of the last stage even if the terminal [FWD (REV)] is kept turned ON.

In this case, modifying the value for FO1 or C30 or switching the control terminal “Hz2/Hz1” ON/OFF without
turning the FWD (REV) terminal OFF causes the operation to be immediately resumed according to the
reference frequency after the change.

Failure to observe this could result in an accident or injury.

Bl Timed operation (C21 = 3)

Select this for timed operation, in which simply specifying the run time and inputting a run command starts motor
operation and stops the operation after the specified period has elapsed.

Tip * To stop the timed operation, press the key during timer countdown.
* When the timer period is 0, pressing the key does not start operation if C21 = 3.
* An external signal (“FWD” or “REV”) can also be used to start operation.

Example of timed operation

Pre-configuration

+ To indicate the timer value on the LED monitor, set the data for E43 (LED monitor) to “13” (timer value) and
data for C21 to “3.”

» Specify the reference frequency for timed operation. When the reference frequency is specified by keypad
operation and the timer value is indicated, press the key to switch to speed monitor display and modify the
reference frequency.

Timed operation (to start operation with the key)

(1)  While checking the timer value on the LED monitor, press the @/@ key to specify the timer period (in
seconds). (The timer value is indicated as an integer without a decimal point on the LED monitor.)

(2) Pressthe key to start motor operation. The timer period counts counted down. After the timer period
has elapsed, the operation stops without the need for pressing the key. (Timed operation is possible
even when the LED monitor indication is not the timer value.)

Note For operation by turning the FWD terminal ON, the indication alternates between “£ 74" and LED monitor

display (0 for timer value) when the timed operation has been completed with deceleration to stop. Turning
“FWD” OFF brings back the LED monitor display.
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C30 Frequency setting 2 (Refer to FO1)

For details on Frequency setting 2, refer to the description for function code F01.

C31 to C35 Analog input adjustment (terminal [12])

(Offset, Gain, Filter, Gain base point, Polarity selection)
C36 to C40 Analog input adjustment (terminal [C1] (C1 function))

(Offset, Gain, Filter, Gain base point, Mode selection)
C41 to C45 Analog input adjustment (terminal [C1] (V2 function))

(Offset, Gain, Filter, Gain base point, Polarity selection)

Refer to F01 for details on frequency settings.

C55, C56 Bias (for PID, Frequency setting 2 (terminal [12])) (Bias, Bias base point)
(Refer to FO1)
C61, C62 Bias (for PID, Frequency setting 2 (terminal [C1]) (C1 function)) (Bias, Bias base point)
(Refer to FO1)
C67, C68 Bias (for PID, Frequency setting 2 (terminal [C1]) (V2 function)) (Bias, Bias base point)

(Refer to FO1)

You can adjust the gain, bias, polarity, filter time constant and offset which are applied to analog inputs (voltage
inputs to terminals [12], and [C1] (V2 function) and current input to terminal [C1] (C1 function)).

Adjustable items for analog inputs (excluding those for frequency command 1)

Input Bias Gain
inal Input range Polarity Filter Offset
termina Bias |Base point Gain [Base point
[12] Oto+10V,-10to +10 V C55 C56 C32 C34 C35 C33 C31
[C1](C1)| 4 to 20 mA, 0 to 20 mA C61 C62 C37 C39 C40 C38 C36
[C1](V2)| Oto +10V Cc67 C68 C42 C44 C45 C43 C41

B Offsets (C31, C36, C41)

C31, C36, C41, and C74 set offsets for analog input voltage and current. The offset from signals sent from the
external equipment can also be compensated.

Data setting range: -5.0 to +5.0 (%)

W Filters (C33, C38, C43)

C33, C38, C43, and C76 provide the filter time constants for analog input voltage and current. The larger the time
constant, the slower the response. Specify the proper filter time constant taking into account the response speed
of the machine (load). If the input voltage fluctuates due to line noise, increase the time constant.

» Data setting range: 0.00 to 5.00 (s)

B Polarity selection for terminal [12] (C35)
C35, C45, and C78 configure the polarity, and therefore the input range for analog input voltage.

C35 data Terminal input specification

0 -10to+10 V

1 0 to +10 V (Negative value of voltage is regarded as 0 V)

(O =Tl FUNCTION CODES
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B Polarity selection for terminal [C1] (V2 function) (C45)
C35, C45, and C78 configure the polarity, and therefore the input range for analog input voltage.

C40 data

Terminal input specification

-10to +10 V
When bias values are set to minus, below 0 point as minus value is enabled.

Oto+10V
When bias values are set to minus, below 0 point is limited with O.

H Gain

Sets the gain for analog input.
+ Data setting range: -400.00 to 400.00 (%)

Reference frequency

% A
Gain
(C32, C37, C42, C75) Point
X
» Analog input
0 Gain base 100%
point

(C34, C39, C44, C77)

@ To input bipolar (0 to £10 VDC) analog voltage at analog input (terminal [12]), set function code C35 to
“0”. When the data of C35 is “1”, only 0 to +10 VDC effective and negative polar input 0 to -10 VDC
regarded as 0 (Zero) V.

B Terminal [C1] (C1 function) Mode selection (C40)
Selects the mode of current input terminal [C1](C1 function).

C40 data Terminal input range Handling when bias value is set to minus
0 4t0 20 mA
Limit below 0 point with 0
1 0to 20 mA
10 4t0 20 mA
Enable below 0 point as minus value.
11 0to 20 mA

In order to use terminal [C1] with the C1 function and V3 function, the following settings are necessary.

[C1] terminal SW3 Sw4 C40 H26
) ) ) ) 0 (unipolar)
When using C1 function (4 to 20 mA) C1 side Al side ) 0
10 (bipolar)
. ) . ) 1 (unipolar)
When using C1 function (0 to 20 mA) C1 side Al side . 0
11 (bipolar)
When using V2 function (0 to +10 V) V2 side Al side Either 0
When PTC function used C1 side PTC side Either 1or2

L For details on SW3 or SW4, refer to Chapter 2 “2.2.7 Switching switches.”
Exercise caution as expected operation may not result if the setting above is not conducted accurately.

Note E61, E62, E63, E66 Gain can be used up to the maximum of 400.00% only for terminals for which
“Terminal [12], [C1] (C1 function), and [C1] (V2 function) (extension function selection)” data is set to 10
or 11.
With other functions, the gain value is limited to 200.00% internally even if a large gain value is set.
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W Gain, bias
Terminal PID command, feedback, analog monitor
Reference frequency
A
%
Gain
(C32) Point B
[1 2] Bias
(C55) Point A
Analog input
’ 100%
Bias base Gain base
point point
(G56) (C34)
Reference frequency
A
% %)
’ L
Gain =)
(C37) Point B; 8
zZ
[C1] (C1 function) Bias 8
(C61) Point A (©)
. Z
Analog input )
" L
0 Bias base Gain base 100%
point point 0
(G62) (C39) [}
2
Reference frequency O
A
%
Gain
(C42) Point B!
[C1] (V2 function) Bias
(c67) Point A
- Analog input
Bias base Gain base 100%
point point
(G68) (C44)

These are biases and bias base points used for PID command, PID feedback, frequency command 2 and analog
monitor. For details, refer to the description of FO1 and JO1.

Bias (C55, C61, C67, 066, 082)

+ Data setting range: -200.00 to 200.00 (%)
Bias base point (C56, C62, C68)

» Data setting range: 0.00 to 1.00 (%)

Specifying the bias as a negative value allows an input to be specified as bipolar for a unipolar analog input. By
setting C40 data to 10 or 11 for terminal [C1] (C1 function), the input value takes negative polarity with an analog
input of 0 point or lower.
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C50

Bias (for frequency setting 1) (Bias base point)

(Refer to FO1)

For details on Frequency setting 1 bias reference point settings, refer to the description for function code FO1.

C53
C54

Forward/reverse operation selection (Frequency setting 1)
Forward/reverse operation selection (Frequency setting 2)

Switches between the analog frequency setting forward operation and reverse operation.

L For details on operation, refer to EO1 to E05 (data = 21) for the terminal command IVS (“B Switch
Normal/inverse operation switching “IVS” assignment normal/inverse operation - “IVS™).

C58
C64
C70

Analog input adjustment (for analog monitor (terminal [12])) (Display unit)
Analog input adjustment (for analog monitor (terminal [C1])) (C1 function) (Display unit)
Analog input adjustment (for analog monitor (terminal [V2])) (Display unit)

The units for the respective analog inputs can be displayed when a multi-function keypad (TP-A2SW) is used. Set
these codes to use for command and feedback values of the PID control and the analog input monitor. Use the
multi-function keypad to display the SV and PV values of the PID control and the analog input monitor on the main
and sub-monitors. Indications are given in the specified units.

Setting Display unit Setting Display unit Setting Display unit Setting Display unit

1 No unit [Flow] [Pressure] [Torque]

2 % 20 m3/s 40 Pa 65 Nm

4 r/min 21 m3/min 41 kPa 66 Ib Ft

7 kw 22 m3h 42 MPa [Length]

8 HP 23 L/s 43 mbar 70 mm

[Speed] 24 L/min 44 bar 71 cm

10 mm/s 25 L/h 45 mmHg 72 m

11 mm/m 26 GPS 46 PSI 73 km

12 mm/h 27 GPM 47 mWG 74 in

13 m/s 28 GPH 48 inWG 75 Ft

14 m/min 29 CFS 49 inHg 76 Yd

15 m/h 30 CFM 50 wcC 77 mi

16 FPS 31 CFH 51 Ft WG  |[Concentration]

17 FPM 32 kg/s 52 ATM 80 ppm

18 FPH 33 kg/m [Temperature] [Volume]

19 SPM 34 kg/h 60 K 90 m?3
35 Ib/s 61 °C 91 L
36 ib/m 62 °F 92 GAL
37 ib/h 93 oz
38 AF/Y
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C59, C60 Analog input adjustment (terminal [12]) (Maximum scale, Minimum scale)
C65, C66 Analog input adjustment (terminal [C1] (C1 function)) (Maximum scale, Minimum scale)
C71,C72 Analog input adjustment (terminal [V2]) (Maximum scale, Minimum scale)

Values of the analog input monitor (terminals [12], [V2], and [C1] (C1 and V3 functions) can be converted into easily
recognizable physical quantities for display. This function can also be used for PID feedback and PID command
values.

+ Data setting range: (Max. scale and min. scale) -999.0 to 0.00 to 9990.0

Indicated value
A

Maximum scale
(C59)

Minimum scale
(C60)

- Analog input
0% 100% (terminal [12])
C89 Frequency compensation 1 through communication (Numerator)
C90 Frequency compensation 2 through communication (Denominator)

A compensation value can be set for frequency settings via RS-485 communication or field bus communication.
This is used if wishing to manually compensate the frequency determined by the system. By displaying these
function codes with the keypad, values are displayed in hexadecimal format. If data O is set, it is handled as 1.
+ Data setting range: -32768 to 32767 (keypad display: h.8000 to h.7FFF)

C89: Frequency compensation 1 (Numerator)

Final fi tting = F tting th h icationx
inal frequency setting = Frequency setting through communicationx oo Frequency compensation 2 (Denominator)

C94 to C96 Jump frequency 4 to 6 (Refer to C01)

A detailed explanation can be found in the explanation for function code CO01.

Cc99 Digital reference frequency (Refer to F01)

Displays the digital reference frequency set with the keypad @/@ key. C99 is copied using the keypad or
FRENIC-Loader4, allowing the digital reference frequency to be copied.
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5.3.4 P codes (Motor 1 parameters)

To use the integrated automatic control functions such as auto torque boost, torque calculation monitoring, auto
energy saving operation, torque limiter, automatic deceleration (anti-regenerative control), auto search for idling
motor speed, slip compensation, vector control without speed sensor (torque vector), droop control, and overload
stop, it is necessary to build a motor model in the inverter by specifying proper motor parameters including the
motor capacity and rated current. Consequently, it is necessary to correctly set not only the motor capacity and
rated current, but also all constants.

FRENIC-Ace is equipped with constants for Fuji standard motor 8-series motors, Fuji standard high-efficiency
premium motors, and Fuji standard synchronous motors. To use these Fuji motors, it is enough to specify motor
parameters for P99 (Motor 1 selection). If the cabling between the inverter and the motor is long (generally, 20 m
(66 ft) or longer) or a reactor is inserted between the motor and the inverter, however, the apparent motor
parameters are different from the actual ones, so auto-tuning or other adjustments are necessary.

Refer to Chapter 4 “4.8.1 Driving an Induction Motor (Induction motor)” and “4.8.2 PMSM operation” for details on
the auto tuning procedure.

When using a motor made by other manufacturers or a Fuji non-standard motor, obtain the datasheet of the motor
and specify the motor parameters manually or perform auto-tuning.

P01 Motor 1 (Poles)

P01 specifies the number of poles of the motor. Enter the value given on the nameplate of the motor. This setting
is used to display the motor speed on the LED monitor and to control the speed (refer to E43). The following
expression is used for the conversion.

Motor rotational speed (min-1) = 120/No. of poles x Frequency (Hz)
» Data setting range: 2 to 128 (poles)

P02 Motor 1 (Capacity)

P02 specifies the rated capacity of the motor. Enter the rated value given on the nameplate of the motor.

P02 data Unit Function
kW When P99 (Motor 1 selection) = 0, 3 to 5, 20 to 23
0.01 to 1000
HP When P99 (Motor 1 selection) = 1

When changing P02 with the keypad, take into account that the following function code data will be automatically
rewritten with the initial values.

Applicable function codes: P03, P06 to P20, P30, P53 to P56, P60 to P65, P74, P85, P87, P90, H46

P03 Motor 1 (Rated current)

P03 specifies the rated current of the motor. Enter the rated value given on the nameplate of the motor.
+ Data setting range: 0.00 to 2000 (A)
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P04 Motor 1 (Auto tuning)

The inverter automatically detects the motor parameters and saves them in its internal memory. If using a Fuiji
standard motor (incl. old model IE1 induction motors and synchronous motors) with a standard connection method,
there is generally no need to perform tuning.

There are two types of auto-tuning as listed below. Select the appropriate one considering the limitations in your
equipment and control method. In the following table, IM indicates induction motor, and PM indicates synchronous
motor.

P04

data Auto tuning method Operation Motor parameters to be tuned (*1)

0 Disable - -

Primary resistance %R1 (P07)
Leakage reactance %X (P08)
Rated slip frequency (P12)
%X correction factor 1 (P53)

Magnetic pole position detection
Tuning with the Tunes while the motor method (P30) *2

motor stopped Is stopped. Armature resistance (P60)

PM d-axis inductance (P61)
g-axis inductance (P62)

For adjustment by manufacturer
(P84, P88)

No-load current (P06)

Primary resistance %R1 (P07)
Leakage reactance %X (P08)
M Rated slip frequency (P12)
%X correction factor 1 (P53)

Magnetic saturation factor 1 to 5
After tuning the motor (P16 to P20)

. . in a stopped state, - — -
Tuning with the retunes it running at Magnetic pole position detection

motor running 50% of the base method (P30) "2
frequency. Armature resistance (P60)
PM d-axis inductance (P61)
g-axis inductance (P62)
Motor induced voltage (P63)

For adjustment by manufacturer
(P84, P88)

Synchronous motor | The motor is run at the
magnetic pole speed set with d80, and
position offset tuning is performed.
tuning

PM Magnetic pole position offset (P95)

Tuning with the Primary resistance %R1 (P07)

5 motor stopped Tunes while the motor IM Leakage reactance %X (P08)

is stopped.

(%R1, %X only) %X correction factor 1 (P53%)

*1 Refer to the motor 2 constants in “Table 5.3-2 Switching function code list” in “5.3.7 A codes (Motor 2
parameters)” for the motor constants for motor 2.

*2 Only applicable when tuning is performed when P30 = 1 is set.

L For details on the auto-tuning procedure, refer to Chapter 4 “4.8.1 Driving an Induction Motor (Induction
motor)” and “4.8.2 PMSM operation.”
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@ In any of the following cases, perform auto-tuning since the motor parameters are different from those of
Fuji standard motors so that the best performance cannot be obtained under some conditions. In cases
such as this, perform auto tuning.

» The driven motor is a non-Fuji or a Fuji non-standard one.

+ The wiring distance between the inverter and the motor is too long (generally 20 m (65.6 ft) or more).
» Areactor is installed between the inverter and the motor.

Other applicable cases

@ If tuning is performed when P04 = 2 or 4 under vector control with sensor (F42 = 16), the motor may be
driven in the opposite direction from the command direction. If this is not permissible, set the HO8 rotation
direction restriction.

Functions whose performances are affected by the motor parameters

Function Related function codes (representative)

Auto torque boost F37
Output torque monitor F31

Load factor monitor F31

Auto energy-saving operation F37
Torque limiter F40
Anti-regenerative control H69

Auto search HO09

Slip compensation F42
Dynamic torque vector control F42
Dynamic torque vector control with sensor F42
Vector control with sensor F42
Sensorless vector control F42
Sensorless vector control (synchronous motors) F42
Vector control with sensor (synchronous motors) F42
Torque control H18
Droop control H28
Torque detection E78 to E81
Contacting the stopper J90 to J92
Brake signal (Brake-release torque) Jos

P05 Motor 1 (Online tuning)

When vector control without speed sensor (dynamic torque vector) or slip compensation control is used for long-
time operation, the motor parameters change along with motor temperature rise.

If motor parameters change, the amount of speed compensation may change to cause the motor speed to be
different from the initial speed.

Enabling online tuning allows the identification of the motor parameters that match the change in the motor
temperature, which minimizes the motor speed variation.

To use this function, specify “2” for auto-tuning (P04).

Note Online tuning is enabled only when F42 = 1 (Vector control without speed sensor) or F42 = 2 (V/f control
with slip compensation active) and F37 = 2, 5 (auto torque boost).
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P06 to P08 Motor 1 (No-load current, %R1 and %X)

P06 through P08 specify no-load current, %R1 and %X, respectively. Obtain the appropriate values from the test
report of the motor or by calling the manufacturer of the motor. Performing auto-tuning automatically sets these
parameters.

* No-load current: Input the value obtained from the motor manufacturer.
*  %R1: Enter the value calculated by the following expression.

R1 + Cable R1
o, = oz o,
%R1 VI({3xly *x100(%)

R1: Primary resistance of the motor (Q)

Cable R1: Resistance of the output cable (Q)

V: Rated voltage of the motor (V)

I: Rated current of the motor (A)

*  %X: Enter the value calculated by the following expression.

X1+ X2 x XM/ (X2 + XM) + Cable X
VI({3x1)

%X = x100(%)

X1: Primary leakage reactance of the motor (Q)
X2: Secondary leakage reactance of the motor (converted to primary) (Q)
XM: Exciting reactance of the motor (Q)
Cable X: Reactance of the output cable (Q)
V: Rated voltage of the motor (V)
I: Rated current of the motor (A)
Note Forreactance, use the value at the base frequency (F04).

P09 to P11 Motor 1 (Slip compensation gain for driving, Slip compensation response time, Slip

compensation gain for braking)

Adjusts P09 and P11 determine the slip compensation amount in % for driving. Separate settings can be made for
drive mode and braking mode. Setting to 100% fully compensates for the rated slip of the motor. Excessive
compensation (100 % or more) may cause hunting (undesirable oscillation of the system), so carefully check the
operation on the actual machine.

P10 determines the response time for slip compensation. Basically, there is no need to modify the default setting.
If you need to modify it, consult your Fuiji Electric representatives.

Function codes Operation (slip compensation)
P09 Slip compensation gain (for | Adjust the slip compensation for driving.
driving) Slip compensation amount when driving = Rated slip x Slip
compensation gain (when driving)
P11 Slip compensation gain for | Adjust the slip compensation amount when braking.
braking Slip compensation amount when braking = Rated slip x Slip
compensation gain (when braking)
P10 Slip compensation Set the slip compensation response time. Basically, there is no need
response time to modify the setting.

L For details about slip compensation control, refer to the description of F42.
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5.3 Description of Function Codes 5.3.4 P codes (Motor 1 parameters)

P12 Motor 1 (Rated slip frequency)

Sets the motor rated slip. Obtain the appropriate values from the test report of the motor or by calling the
manufacturer of the motor. Performing auto-tuning automatically sets these parameters.

» Rated slip: Convert the value obtained from the motor manufacturer to Hz.
(Note: The motor rated value on the nameplate sometimes shows a larger value.)

_ (Synchronous speed - Rated speed)
Synchronous speed

Rated slip frequency (Hz) x Base fregency

L For details about slip compensation control, refer to the description of F42.

P13 Motor 1 (Iron loss coefficient 1)

Input the characteristics of the exciting current required to create the magnetic flux produced inside the motor, and
the characteristics of the produced magnetic flux.

The combination of P99 (Motor 1 selection) and P02 (Motor 1 rated capacity) data determines the standard value.
Basically, there is no need to modify the setting.

P16 to Motor 1 (Magnetic saturation coefficient 1 to 5)
P20

Input the characteristics of the exciting current required to create the magnetic flux produced inside the motor, and
the characteristics of the produced magnetic flux. The combination of P99 (Motor 1 selection) and P02 (Motor 1
rated capacity) data determines the standard value. Performing auto-tuning while the motor is rotating (P04 = 2)
sets the value of these factors automatically.
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P30 Motor 1 (Synchronous motor magnetic pole position detection method)

Related function codes: P74: Synchronous motor 1
(Current command value on startup)
P87: Synchronous motor 1
(NS discrimination current command value)
d80: Synchronous motor 1
(Synchronous motor magnetic pole position

pull-in frequency)

P30 specifies the magnetic pole position detection mode. Select the appropriate mode that matches the
synchronous motor to be used.

P30 data Function

Magnetic pole position detection is not performed.

At the start of driving the motor, the inverter supplies current specified
by P74 to pull in the magnetic pole position.

In this position detection mode, the motor may rotate slightly in the
direction opposite to the commanded direction depending upon the
current motor shaft position.

0: Current draw

The inverter starts the motor with the magnetic pole position detection
1: For IPMSM (interior permanent suitable for synchronous motors.

magnet synchronous motor) The reference current for polarity discrimination specified by P87
applies. Usually it is not necessary to change the factory default.

2: For SPMSM (Surface
permanent magnet synchronous
motor)

The inverter starts the motor with the magnetic pole position detection
suitable for surface magnet type synchronous motors.

The inverter starts the motor with the magnetic pole position detection
suitable for synchronous motors causing no magnetic saturation.

3: Current draw method for IPMSM | In this position detection mode, the motor may rotate slightly in the
direction opposite to the commanded direction depending upon the
current motor shaft position.

By superimposing high-frequency voltage on the motor control voltage,
the saliency of the IPM (interior permanent magnet) motor inductance is
used to improve the sensorless detection accuracy at low speed, and to
4: High-frequency superimposing | improve the speed control and torque limiting performance.

method for IPMSM Depending on the synchronous motor characteristics, it may not be
possible to use this method.

This method can be used with the Fuji Electric standard synchronous
motor GNB2 series.

Tip The reference current for polarity discrimination specified by P87 applies. Usually it is not necessary to
change the factory default.

During the magnetic pole position pull-in operation or the magnetic pole position detection operation, the
motor is unable to generate enough torque. When applying to an application which requires torque when
starting, use the brake signal “BRKS” and magnetic pole position detection complete signal “PTD” to
ensure that the machine brake is not released until the magnetic pole position draw-in operation is
complete. (EJ Function code E20)

Note

i
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5.3 Description of Function Codes 5.3.4 P codes (Motor 1 parameters)

When adopting vector control with sensor for synchronous motors, the starting operation will be as shown in the
following table based on each function code combination.

F42 data d14 data P95 data P30 data Operation when starting
16: Vector 2: A, B phase 90° 999 0: Current draw <Disabled at start>
control with phase difference, (Offset not 3: Current draw method An £r{ alarm occurs, and the
sensor Z phase set) for IPMSM motor does not start. Adjust P95.
(synchronous
motors) 1, 4: Method for IPMSM <Magnetic pole position detection
2: Method for SPMSM start>

The motor starts from 0 Hz
following magnetic pole position

detection.
0.0 to 359.9° 0,3 <Magnetic pole position draw-in
(Offset start>
adjusted) The magnetic pole position draw-

in operation is performed at the
frequency set at d80 when
turning ON the inverter power for
the first time. The motor
accelerates to the command
speed after magnetic pole
position draw-in is complete. The
motor starts (normal start) from 0
Hz from the next time onward.

The time required for the
magnetic pole position draw-in
operation is a maximum of one
machine angle rotation.

(EJ Function code d80)

1,2, 4 <Magnetic pole position detection
start>

The motor starts from 0 Hz
following magnetic pole position
detection when turning ON the
inverter power for the first time.
The motor starts (normal start)
from 0 Hz from the next time
onward.

During the magnetic pole position draw-in operation or the magnetic pole position detection operation, the

Note motor is unable to generate enough torque. When applying to an application which requires torque when
starting, use the brake signal “BRKS” and magnetic pole position detection complete signal “PTD” to
ensure that the machine brake is not released until the magnetic pole position draw-in operation and
magnetic pole position detection operation are complete. (EJ Function code E20)

P40, P41 For adjustment by manufacturer

These function codes are for adjustment by the manufacturer. Do not access these function codes.

P53 Motor 1 (%X correction factor 1)

This is a factor for correcting leakage reactance %X. Basically, there is no need to modify the setting.
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P55

Motor 1 (Torque current under vector control)

Sets the torque current rated value under vector control with sensor.

The combination of P99 (Motor 1 selection) and P02 (Motor 1 rated capacity) data determines the standard value.
To change the standard value, do so after specifying these settings.

Basically, there is no need to modify the setting.

P56 Motor 1 (Induced voltage factor under vector control)

Sets the induced voltage under vector control with sensor.

The combination of P99 (Motor 1 selection) and P02 (Motor 1 rated capacity) data determines the standard value.
To change the standard value, do so after specifying these settings.

Basically, there is no need to modify the setting.

P57 Motor 1 (For adjustment by manufacturer)

This function code is for adjustment by the manufacturer. Do not access these function codes.

P60 to
P64

Motor 1 (For synchronous motors (Armature resistance, d-axis inductance, g-axis
inductance, Induced voltage, Iron loss))

Set armature resistance, d-axis inductance, g-axis inductance, induced voltage (base speed), and iron loss (base
speed) of the motor, respectively. Obtain the appropriate values from the test report of the motor or by calling the
manufacturer of the motor. Furthermore, P60 to P63 are set automatically by performing auto tuning.

P65, P85 Motor 1 (For synchronous motors (g-axis inductance magnetic saturation correction,

Flux limitation value))

These are the control parameter for PMSMs. Normally, it is not necessary to change the data of these function
codes.

P74

Motor 1 (For synchronous motors (current command value on startup))

When the motor starts, the set starting current flows in the area at or below the output frequency level set with P89,
the magnetic pole position is drawn in, and operation is performed. Increase the setting value if the torque is
insufficient.

P87 Synchronous motor 1 (NS discrimination current command value)

Refer to the explanation for P30.

(O =Tl FUNCTION CODES
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P82, P83,
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5.3 Description of Function Codes 5.3.4 P codes (Motor 1 parameters)

P89 Motor 1 (Control switching level)

These are the control parameters for PMSMs. Normally, it is not necessary to change the data of these function
codes.

P90 Motor 1 (Overcurrent protection level)

Sets the synchronous motor demagnetization limit current value with an effective value. Check the demagnetization
limit current value with the motor manufacturer.

Synchronous motors have a current limit to prevent demagnetization of permanent magnet. If a current exceeding
that limit flows through the motor, it weakens the magnet force of permanent magnet so that the motor does not get
the desired characteristics.

To prevent it, P90 specifies the overcurrent protection level. If a current flows exceeding the level, the inverter

causes an overcurrent protection alarm {J{ /, [ cor j{ 7.

P95 Motor 1 (Magnetic pole position sensor offset)

Adjust the offset between the actual magnetic pole position of the synchronous motor with sensor and the Z-phase
detection position.
This can be adjusted automatically by auto tuning.

P99 Motor 1 selection

P99 specifies the motor type to be used.

P99 data Function

0 Motor characteristics 0 (Fuji standard motors, 8-series)

1 Motor characteristics 1 (Representative HP motor models)

3 Motor characteristics 3 (Fuji standard IM, 6-series Refer to “Note” below)
4 Other (Induction motors)

5 Motor characteristics 5 (Fuji premium efficiency motors)

20 Other synchronous motors

21 Fuji standard synchronous motors (GNB2 series)

23 Fuji standard synchronous motors (GNP1 series)

The setting range is 0 to 5 when F42 = 0 to 6, and 20 to 23 when F42 = 15 or 16.

To select the motor drive control or to run the inverter with the integrated automatic control functions such as auto
torque boost and torque calculation monitoring, it is necessary to specify the motor parameters correctly.

Change procedure

First select the motor type with P99 from Fuji standard motors 8-series, set P02 (capacity) and then initialize the
motor parameters with HO3. The required motor parameters (P01, P03, P06 to P23, P53, P55 to P65, P74, P83 to
P85, P87 to P90, H46) are automatically set.

The data of FO9 (Torque boost 1), H13 (Momentary power failure restart (Waiting time)), and F11 (Electronic thermal
1 (Motor protection) (Operation level)) depends on the motor capacity, but the process stated above does not
change them. Specify and adjust the data during a test run if needed.

@ If using the Fuji standard IM, 6-series, set P99 = 3 and carry out the change procedure above. Then, either
perform auto-tuning (P04 = 1: Tune the motor while it is stopped) or set the motor constants nanually.
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High induction motor efficiency (premium efficiency motors)

A “Top Runner system” was established and made obligatory in Japan through the Energy Conservation Act in

2015, and Fuiji has since then been selling premium efficiency motors which conform to efficiency class IE3.

In comparison to conventional induction motors (IE1), premium efficiency motors (IE3) have the following features.

Table 5.3.1 Typical comparison of induction motors (IE1) and premium efficiency motors (IE3)

Item Induction motor (IE1) Premium efficiency motors (IE3)
Armature resistance Large Small
Moment of inertia Small Large
Rated slip Large Small

Points to bear in mind and remedies for phenomena that occur when combining premium efficiency motors (IE3)

with inverters

If changing a combination of a conventional induction motor (IE1) and inverter to a premium efficiency motor (IE3)
and inverter, or if a conventional induction motor (IE1) driven by a commercial power supply is changed to a
premium efficiency motor (IE3) and inverter, the following phenomena may occur. These phenomena should be

handled with the remedies indicated.

No. Phenomenon Remedy Point to bear in mind
Overcurrent protection [j{ | Reduce torque boost (Fuiji Since the armature resistance
is triggered when the motor Electric inverter function code tends to drop as shown in
starts. [FO9)). Table 5.3.1 under
The frequency does not acceleration, constant
increase. velocity, and deceleration

1 Motor thermal protection o) characteristics, in the case of
o . commonly used V/F control,
is triggered, and continued .
operation is no longer motor current increases, and
: in the worst case, motor
possible at low speed. thermal protection may be
triggered.
Overvoltage protection i/ Enable strong break control Since the moment of inertia
is triggered when under deceleration tends to increase,
decelerating. characteristics (set Fuji regenerative energy
Deceleration time increases. Electric inverter function code increases with the current
[H71]to 1 or 2). deceleration time in the case
Increase the deceleration time of commonly used V/F control
2 (Fuiji Electric inverter function under deceleration
code [F08]). characteristics, and in the
Or set torque limiting anti- worst case, overvoltage
: . protection is triggered.
regenerative control (Fuiji
Electric inverter function code
[H69]).
The equipment speed is too Readjust the rated slip (Fuiji The rated slip has decreased,
fast, or the fan air flow is too Electric inverter function code and therefore if the machine
high. [P12]) (when slip conditions are the same, the
3 compensation enabled). motor rotation speed may
Lower the set frequency become higher than before.
(when slip compensation
disabled).
An £ ] alarm occurred Reduce torque boost (Fuji The armature resistance
during motor tuning. Electric inverter function code tends to be lower than
[FO9)). conventional induction motors
(IE1), and therefore at the
4 factory default torque boost
(Fuji Electric inverter function
code [F09]), the motor current
will be high, and an £r ']
alarm may occur.
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5.3 Description of Function Codes 5.3.5 H codes (High-performance Functions)

5.3.5 H codes (High-performance Functions)

HO02, HO3 Data initialization (Initial value selection, Target)
Related function codes: H193, H194 User-set initial value (Save, Protection)

Returns function code data to the factory default settings. The motor parameters are also initialized.
To change the H02/HO3 data, it is necessary to press the + @/@ keys (simultaneous keying).

HO3 data Function
0 Disable initialization (Will not initialize.)
1 Initialize all function codes (initialization based function code H02 setting)
2 Initialize motor 1 constants based on function codes F42 (Control method selection 1),

P02 (Capacity) and P99 (Motor 1 selection)

3 Initialize motor 2 constants based on function codes F42 (Control method selection 2),
A16 (Rated capacity) and A39 (Motor 2 selection)

11 Initialize all function codes except link function [y codes] and [02 codes].
(Communication can be continued even after initialization.)

12 Limited initialization (initialization of customizable logic function U codes only)

13 Clear of favorites

* When all function codes are initialized, select the initialization method in advance with function code HO2.

HO2 selection Initialization method when 1 is set to HO3
Data = 0 Fuji standard initial Initialize all function codes with the Fuiji Electric standard factory
value defaults.

Initialize the value with the user setting value saved by H194.

Data =1 User-set initial value | If the user preference dataset is not saved, initialize it with Fuji
standard initial value (H02 = 0).

[LI] For saving the user preference dataset, refer to items in function codes H193 and H194.

 To initialize the motor parameters, set the related function codes as follows.

Function codes
Step ltem Content
Motor 1 Motor 2
(1) Motor type Selects the motor type. P99 A39
(2) Motor capacity Sets the capacity (kW/HP). P02 A16
(3) | Data initialization Initializes motor parameters H03=2 H03=3

* When initialization is complete, the function code HO3 data returns to "0."

+ If PO2/A16 data is set to a value other than the standard nominal applied motor rating, data initialization with
HO3 internally converts the specified value parameters values to the standard nominal applied motor rating.
(Refer to Table 5.2 2 Motor constant).
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» Motor parameters to be initialized are for motors listed below under V/f control. When the base frequency, rated
voltage, and the number of poles are different from those of the listed motors, or when non-Fuji motors or non-
standard motors are used, change the rated current data to that printed on the motor nameplate.

Motor selection P99/A39 VI/f setting
Data=0, 3,4 Fuji standard motor 8-series, other 4 poles, 200 V/50 Hz, 400 V/50 Hz
Data =1 HP rating motors 4 poles, 230 V/60 Hz, 460 V/60 Hz
Data =2 Fuji dedicated motors for vector control 4 poles, individual
Data=5 Fuji premium efficiency motors 4 poles, 200 V/50 Hz, 400 V/50 Hz
Data = 20 Other (PMSMs) 6 poles, individual
Data =21, 23 Fuji PMSMs 6 poles, individual

Data can only be set to 20 to 23 with P99.

Note BY changing P02 with the keypad, take into account that the P02 data automatically updates data of P03,
P05 to P20, P30, P40 to P90, and H46. Similarly, when accessing function code A16 for motor 2 to 4,
data of related function codes for each are automatically updated.

The function codes initialized by performing motor constant initialization are as follows.

Motor selection Motor 1 Motor 2

Data: 0,1, 3t0 5 FO09, F11, P01, P03, P05 to P23, P30, | A05, A07, A15, A17, A19 to A37, A53 to
20 to 23 P40 to P90, H46, d90 A56

Data: 2 The above function codes + F04, FO5 The above function codes + A02, A03
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H193, User-set initial value (Save, Protection)
H194 Related function codes: H02 and H03 Data initialization (Initial value selection,
Target)

The value can be saved in the non-volatile memory in the inverter so that customers may use the setting value
changed from the Fuiji Electric standard factory default value as the initial value for inverter initialization.

The setting value saved and protected here can be selected as the user preference dataset for initialization with
function code H03. When this function is used, set HO2 data = 1.

If initialization is performed without saved/protected setting data, it is initialized to the Fuiji Electric standard factory
default regardless of the H02 value.

L] For data initialization, refer to function codes H02 and HO3.

To change the data of function codes H02, H193 and H194, it is necessary to operate double keys “ key + @
107 key.”

To save the user setting value, set 1 (saved as the user preference dataset) to function code HO2 in advance. In
addition, function code H194 must be set to 0 (save enable).

HO02 data H194 data Function when 1 is set to H193
0 Optional User setting value is not saved.
1 0: Save enable User setting value is saved.
1: Protected (save User setting value is not saved.
disable)

User preference dataset save procedures

(D Set all function codes and determine the user setting value for initialization.
@ SetH02=1andH194 = 0.

@ SetH193 = 1. The user setting value is saved.

@ SetH194 = 1. The user setting value is protected.

Note When the setting value of the function code has already saved by H193 and the step of H193 is repeated
again, the saved data is overwritten. Be careful of erroneous operation. To prevent overwriting by error, it
is recommended to protect the data with H194 data = 1 after saving.
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HO04, HO5 Auto-reset (Times and reset interval)

HO04 and HO5 specify the auto-reset function that makes the inverter automatically attempt to reset the tripped state
and restart without issuing an alarm output (for any alarm) even if any protective function subject to reset is activated
and the inverter enters the forced-to-stop state (tripped state). If the protective function is activated in excess of the
times specified by H04, the inverter will issue an alarm output (for any alarm) and not attempt to auto-reset the
tripped state.

Listed below are the protective functions subject to auto-reset.

Protective function Alarm display Protective function Alarm display
. TN T R s T Breaking resistor
Overcurrent protection ol bl of g g o
overheat
Overvoltage protection ool oue, ou3 Motor overload ot oL 2
Cooling fin overheat aH Inverter overload oL i
. e Step-out/magnetic pole -

Inverter internal overheat ik b 8 P frd

position detection failure

- Charging resistor -
Motor overheat R4 ging [
overheat

B Number of reset times (H04)

HO04 specifies the number of reset times for the inverter to automatically attempt to escape the tripped state.
When HO4 = 0, the auto-reset function will not be activated.

» Data setting range: 0, 1 to 20 (times) (0: auto-reset function disable)

ACAUTION

If the inverter stops due to a trip by selecting the auto-reset function, it may automatically restart, and the motor
may rotate depending on the cause of the trip. Design machines in such a way as to ensure the safety of the
human body and surrounding area even when operation is resumed.

Failure to observe this could result in an accident.

H Reset interval (H05)
» Data setting range: 0.5 to 20.0 (s)

HO5 specifies the reset interval time between the time when the inverter enters the tripped state and the time
when it issues the reset command to attempt to auto-reset the state. Refer to “Operation timing scheme” below.

<Operation chart>
* In the figure below, normal operation restarts in the 4-th retry.

Protective function

Tripped state
Tripped state reset ‘H05._ ‘H05 ‘H05‘ ‘H05‘

command

4
A
y
A A
A
A
A
Y

1st 2nd 3d 4th

Inverter output
frequency

Auto-resetting
[TRY]

0 Time
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5.3 Description of Function Codes 5.3.5 H codes (High-performance Functions)

« If the retry count exceeds 3 times (H04 = 3), and an integrated alarm is output

Protective function

Tripped state

Tripped state reset _HOS HO5 HOS
command

4
A 4
A
L
-~
Y

Inverter output
frequency

Auto-resetting
[TRY]

Alarm output (for any alarm)
[ALM]

0 Time

» The auto-reset operation can be monitored from the external equipment by assigning the digital output signal
TRY to any of the programmable, output terminals [Y1] to [Y4], [Y5A/C] or [30A/B/C]. Set function code E20 to
E21 or E27 to “26” (during “TRY” retry operation).

HO06 Cooling fan ON-OFF control

To prolong the service life of the cooling fan and reduce fan noise during running, the cooling fan stops when the
temperature inside the inverter drops below a certain level while the inverter stops.

HO6 specifies whether to keep running the cooling fan all the time or to enable ON/OFF control.

HO6 data Function

0 Disable (Always fan ON)
1 Enable (Cooling fan ON/OFF controllable)

H Cooling fan ON-OFF control “FAN” assignment (Function code E20 to E21, E27 data = 25)

With the cooling fan ON/OFF control enabled (H06 = 1), this output signal is ON when the cooling fan is in operation,
and OFF when it is stopped. This signal can be used to make the cooling system of peripheral equipment interlocked
for an ON/OFF control.

HO7 Curvilinear acceleration/ deceleration (Refer to F07)

Curve acceleration/deceleration settings are described in detail in the function code FO7 section.

HO08 Rotational direction limitation

HO8 inhibits the motor from running in an unexpected rotational direction due to miss-operation of run commands,
miss-polarization of frequency commands, or other mistakes.

HO08 data Function
0 Disable
1 Enable (Reverse rotation inhibited)
2 Enable (Forward rotation inhibited)

Under sensorless vector control, the motor may rotate slightly in the direction other than that specified due to an
error in the estimated speed caused by a motor constant error.
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H09, d67 Startup characteristics (Auto search mode)

Related function codes: H49 (Startup characteristics (Auto search time 1))
H46 (Startup characteristics (Auto search time 2))

Specify the mode for auto search without stopping the idling motor. The mode can be specified for each restart after
momentary power failure and each start of normal operation. The starting mode can be switched by assigning
starting characteristic selection “STM” to a general-purpose digital input signal. If it is not assigned, “STM” is
regarded to be OFF. (Data = 26)

Bl H09/d67 (Startup characteristics (Auto search mode) and starting characteristic selection terminal
command “STM” (“Select auto search for idling motor speed at starting”)

The combination of starting characteristics HO9 and d67 data and the “STM” signal determines whether to perform
the auto search when starting.

Function codes Active mode Remarks
HO09 V/f control (F42 = 0 to 2) "
w
d67 Sensorless vector control (F42 = 5,15) 8
(@)
) .. z
Starting characteristic o)
Starting characteristic : =
H09/d67 data selection “STM” Momentary power failure restart For normal startup Q
(F14=3t0 5) 5
o
0: Disable OFF Auto search disable Auto search disable
To)
1: Enable OFF Auto search enable Auto search disable %
<
2: Enable OFF Auto search enable Auto search enable O
— ON Auto search enable Auto search enable

When “STM” is assigned and ON, auto search for idling motor speed at starting is enabled regardless of the H09
setting. (EJ Function code EO1 to EO05, data = 26)

By setting 15 for F42, d67 is automatically set to 2: Enabled (At normal start and at momentary power failure restart).

Auto search

Starting the inverter with auto search enabled searches for the idling motor speed for a maximum of 1.2 seconds
while the motor is idling without stopping it. After completion of the auto search, the inverter accelerates the motor
up to the reference frequency according to the frequency command and the preset acceleration time.

Frequency command ~~ =~~~ T TTTTTTT T T T T T T T T TT T T TTT O T T T T 7_
. I
! ! [\ -\ !

Motor speed ——
1 Starting

' . . 1
|
1mode (auto / 1
Isearch delay: R :
itime 1) 1 |
R 1.2 s max. !
Motor speed e s > 1 FUNCTION
estimation ! |
: : F Codes
ST - ' | ECodes
STM ' : C Codes
T T P Codes
“FWD” A Codes
b Codes
r Codes
W Startup characteristics (Auto search time 1) (H49) J Codes
. d Cod
» Data setting range: 0.0 to 10.0 (s) ﬁ
Auto search may fail if there is any motor residual voltage. y Codes
If so, it is necessary to secure the time until residual voltage runs out. o Codes
K Codes

When operation is started by turning a run command ON, auto search is started after the period specified with the
starting mode (auto search delay time 1) (H49) has elapsed. When switching between two inverters for controlling
one motor and if the motor is coasting to stop at the time of switching to start by auto search, by specifying H49
eliminates the need for timing the run command.
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B Startup characteristics (Auto search time 2) (H46)
» Data setting range: 0.1 to 20.0 (s)

At the restart after a momentary power failure, at the start by turning the terminal command “BX” (“Coast-to-a-stop”)
OFF and ON, or at the restart by auto-reset, the inverter applies the auto search time specified by H46. Even if
starting conditions are satisfied, the inverter does not start unless auto-search delay time elapses after inverter
goes into OFF state. The inverter starts after elapse of auto search delay time.

Power Power
failure restoration

DC link bus
voltage

Motor speed/output
frequency Output I N o
frequency Motor speed :

Under auto search control, the inverter searches the motor speed with the voltage applied at the motor start and
the current flowing in the motor, based on the model built with the motor parameters. Therefore, the search is greatly
influenced by the residual voltage in the motor.

H46 is available for motor 1 only. At factory shipment, H46 data is preset to a correct value according to the motor
capacity for the general-purpose motor, and basically there is no need to modify the data.

Depending on the motor characteristics, however, it may take time for residual voltage to disappear (due to the
secondary thermal time constant of the motor). In such a case, the inverter starts the motor with the residual voltage
remaining, which will cause an error in the speed search and may result in occurrence of an inrush current or an
overvoltage alarm.

If it happens, increase the value of H46 data and remove the influence of residual voltage.

(If possible, it is recommended to set the value around two times as large as the factory default value allowing a
margin.)

@ » Be sure to auto-tune the inverter preceding the start of auto search for the idling motor speed.

+ When the estimated speed exceeds the maximum output frequency or the upper limit frequency, the
inverter disables auto search and starts running the motor with the maximum output frequency or the
upper limit frequency, whichever is lower.

» During auto search, if an overcurrent or overvoltage trip occurs, the inverter restarts the suspended
auto search.

 If the inverter starts when the motor is idling with auto search disabled, an OC, etc. may occur, and
the inverter may be unable to start.

@ Note that auto search may not fully provide the performance depending on load conditions, motor
parameters, wiring length, and other external factors.

H11 Deceleration mode

H11 specifies the deceleration mode to be applied when a run command is turned OFF.

H11 data Tuning
0 Normal deceleration
1 Coast-to-a-stop (The inverter immediately shuts down its output, so the motor stops
according to the inertia of the motor and machinery (load) and their kinetic energy
losses.)

Note When reducing the reference frequency, the inverter decelerates the motor according to the deceleration
commands even if H11 = 1 (Coast-to-a-stop).

H12 Instantaneous overcurrent limit (Operation selection) (Refer to F43)

Refer to function code F43 and F44 sections for details on the instantaneous overcurrent limit (operation selection).
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H13, H14 Momentary power failure restart (Waiting time, Frequency fall rate)
H15, H16 Momentary power failure restart (Continued operation level, Allowable momentary
power failure time) (Refer to F14)

For how to set these function codes (Waiting time, Frequency fall rate, Continued operation level and Allowable
momentary power failure time), refer to the description of function code F14.

H18 Torque control (Operation selection)
Reference function codes:
F40, F41 (Torque limit 1-1, 1-2)
d32, d33 (Speed limit/Overspeed level 1 and 2)

When vector control (sensorless, with sensor) is selected, the inverter can control the motor-generating torque
according to a torque command sent from external sources. Under torque control, the speed is automatically
calculated based on the torque command, and output from the inverter.

8 Analog torque imitvalue B
: 1 / =8
300 %
[F41)[E17] —O
Torque limiter 1-2/2-2 #8

target

Cancel torque control “Hz/TRQ"—» Torque imit

start / stop
[H18] Torque control (Mode selection)—  Selection

0

]

Torque Limiter a

[E66] Terminal [C1] (V3 function) (Extension function selection) O

R @)

7 Analog torque limitvalue A i it . Z

0g torq [H73] Torque limiter (Operating conditions selection) O

[H74] Torque limiter (Control target) —

: 1 / =7 [H75] Torque limit (Applicable quadrant) -

5 | 300% 0. (@)

Analog Torque Limit Level [c1 3 [F40Y[E16] o Torque limit =z
10V= 100 %= Rated Torque ‘%—('_ 3 Torque miter 11121 %7 operation / )
(TN

Yo
Q.

@®

e

[E61] Terminal [12] extended function i p Torque limiting

on r—t—— “TLIM
Analog Torque Reference =0
Y/

10 Torque command |

10V =100 % = Rated Torque : [12] 5 =3 5 Torque
10 V =100 % = Rated Tt ) Q v
Cuyrer: craue g 11 Torque current command o | = + :T\ reference
Speed Limiter (Valid during Torque control 2
[E63] Terminal [V2] g
17: FWD speed limit level
Analog Speed Limit Level V2] = [d03 J/[A45]
10V =100 % = Max.Freq. —s s [d3g)———————» [b45 ][ r45]
[FO3)[A01}[bo1)[101] 8| Speedlimi /Overspeed [d04 y[A46]
& |  detection level (Level 1) Limitlevel [b46 /[ r46]
18: REV speed limit level selection and » Speedlimiting
Calc. speed "S-LIM"
deflection
[d33)—————¥] Acll;l speed()Vectorcontrol with
S d limit / O d spe} sensor’
dgtzeclio‘rr\“ level ‘Zf:f:ez) \I:Zﬁ[lhrr;tteg p:zegen(vszf;or control
[F42V[A14)
Over speed 120% [b14Y[r14]
rOteCtiOn \i/ =999 Drive control selection
- 5
rocessin
120%
FUNCTION
[d35]
Over speed detection level F Codes
(Fo3 (A0 |__ECodes
5301 1/[(ro1t]f C Codes
lax. output frequenc =
P [H76] P Codes
Te limiter (Braking)
foschmed ]
599 Hz (Max. frequency in specification for braking) AS. 24 » JtLegr:':rZenl i Alam code Os A Codes
b Codes
Block diagram of torque control | rCodes
J Codes
The following functions are disabled during torque control. d Codes
Speed control based on speed command, auto energy-saving operation, jogging operation, DC braking, U Codes
condensation prevention, PID control, servo lock, droop, pattern operation, overload prevention control, anti- | Y ~0d€S goges
regenerative control, brake signals ﬁ
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H Torque control (Operation selection) (H18)

H18 specifies whether to enable or disable the torque control. Enabling the torque control offers two choices: with
torque current command and with torque command.

H18 data Available control
0 Disable (Speed control)
2 Enable (Torque control with torque current command)
3 Enable (Torque control with torque command)

B Torque command

Torque commands can be given as analog voltage input (via terminals [12] and [C1] (V2 function)) or analog current
input (via terminal [C1] (C1 function)), or via the communications link (communication-dedicated function codes S02
and S03). To use analog voltage/current inputs, it is necessary to set E61 (for terminal [12]), E62 (for terminal [C1]

(C1 function)), E63 (for terminal [C1] (V2 function)) data to “10” or “11.”

Input Command form Fun;:(talgir;;ode Specifications
Torque command E61 =10 Motor rated torque: +200%/+10 V
Terminal [12]
(-10Vto 10V) Torque current E61 =11 Motor rated torque current: 200%/+10 V
command
Torque command E62 =10 Motor rated torque: 200%/20 mA
Terminal [C1] (C1 function)
(41020 mA, 0to 20 mA) | Torque current E62 = 11 Motor rated torque current: 200%/20 mA
command
Torque command E63 =10 Motor rated torque: +200%/+10 V
Terminal [C1] (V2 function)
(0Vto10V) Torque current E63 = 11 Motor rated torque current: +200%/+10 V
command
S02 Torque command — Motor rated torque: +100.00%/+10000
(-327.68 to 327.67 %) - -
S03 Torque current L Motor rated torque current:
(-327.68 to 327.67 %) command +100.00%/+10000

H Cancel torque control “Hz/TRQ” (E01 to E05, data = 23)

When torque control is enabled (H18 = 2 or 3), assigning the terminal command “Hz/TRQ” (Cancel torque control)
to any of the general-purpose digital input terminals (data = 23) enables switching between speed control and torque

control.

Cancel torque control signal “Hz/TRQ”

Tuning

ON

Cancel torque control (Enable speed control)

OFF

Enable torque control
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B Speed limits 1 and 2 (d32, d33)

Torque control mode controls the motor-generating torque directly, not the speed. The speed is determined
secondarily by torque of the load, inertia of the machinery, and other factors. To prevent a dangerous situation,
therefore, the speed limit functions (d32 and d33) are provided inside the inverter.

The speed limit levels can be set to forward or reverse individually.
- Forward speed limit level = Maximum output frequency (FO3/A01) x Speed limit 1 (d32) (%)
- Reverse speed limit level = Maximum output frequency (FO3/A01) x Speed limit 2 (d33) (%)

@ If switching between torque control and speed control, ensure that d35 # 999. If the overspeed level is
not set, set t_o_120%. If d35 = 999, the overspeed level setting will be 1 or 2 under speed control, and an
overspeed {/5 will occur at 120% of the level set at d32 and d33.

B Performing speed limiting “S-LIM” (E20 to E21, E27, data = 131)

If the motor speed reaches the speed limit value during torque control (H18 = 2, 3), “S-LIM” will turn ON during
speed limiting. Speed limiting (when H18 # 2 or 3, or when torque control cancel signal “Hz/TRQ” = ON) will be
disabled (OFF).

B Analog speed limit value (E61, E62, E63)

You can also enter from the analog input the speed limit value. For details, refer to E61, E62, and E63.

» Forward speed limit level = Maximum output frequency (FO03/A01) x FWD speed limit value (analog input) (%)
* Reverse speed limit level = Maximum output frequency (FO3/A01) x FWD speed limit value (analog input) (%)

B Overspeed detection level (120% of the specified speed limit levels)

If a regenerative load (which is not generated usually) is generated under droop control or function codes are
incorrectly configured, then the motor may rotate at an unintended high speed. To protect the machinery, it is
possible to specify the overspeed level with d32 and d33 as follows.

» Forward overspeed detection level = Maximum output frequency (FO3/A01) x Speed limit 1 (d32) x 120 (%)
* Reverse overspeed detection level = Maximum output frequency (FO3/A01) x Speed limit 2 (d33) x 120 (%)

When performing speed control, d32 and d33 are used as the overspeed ({}5) detection level for the forward rotation
side and reverse rotation side:, _respectively. If switching between torque control and speed control, use d35 if an
overspeed protection alarm ({7 5) occurs.

@ Running/stopping the motor

Under torque control, the inverter does not control the speed, so it does not perform acceleration or
deceleration by soft-start and stop (acceleration/deceleration time) at the time of startup and stop.
Turning ON a run command starts the inverter to run and output the commanded torque. Turning it OFF
stops the inverter so that the motor coasts to a stop.

When starting torque control under sensorless vector control, the starting operation will differ depending
on whether function code (d67) auto search is enabled or disabled.

d67 data Tuning

0: Disable When starting up, the motor starts from zero frequency.

Acceleration starts based on the torque command.

When starting up, be sure to use with an application that

involves the motor stopping.

2: Enable (At normal start and at When starting up, auto search is performed and after
restart after momentary power finding the motor as it rotates, torque control begins.

1: Enable (Only at restart after
momentary power failure)

failure)
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5.3 Description of Function Codes 5.3.5 H codes (High-performance Functions)

H26 Thermistor (for motor 1, 2) (Operation selection)

H27 Thermistor (for motor 1, 2) (Operation level)

These function codes specify the PTC (Positive Temperature Coefficient) thermistor embedded in the motor. The
thermistor is used to protect the motor from overheating or outputting an alarm signal. If using this function in
conjunction with motor switching, use PTC thermistors with identical characteristics for each motor, and switch
motors before inputting data to terminal [C1].

H Thermistor (for motor 1, 2) (Operation selection) (H26)
H26 selects the function operation mode (protection or alarm) for the PTC thermistor as shown below.

H26 data Operation
0 Disable
1 When the voltage sensed by PTC thermistor exceeds the detection level, motor
protective function (alarm OH4) is triggered, causing the inverter to enter an alarm
stop state.
2 When the voltage sensed by the PTC thermistor exceeds the detection level, a

motor alarm signal is output but the inverter continues running.

You need to assign the “Motor overheat detected by thermistor” signal (“THM”) to
one of the digital output terminals beforehand, by which a temperature alarm
condition is indicated to the peripheral equipment (E20 to E21 and E27, data = 56).
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H Thermistor (for motor1, 2) (Operation level) (H27)
H27 specifies the operation level (expressed in voltage) for the PTC thermistor.
+ Data setting range: 0.00 to 5.00 (V)

The alarm temperature at which the overheat protection becomes activated depends on the characteristics of the
PTC thermistor. The internal resistance of the thermistor will significantly change at the alarm temperature. The
operation level (voltage) is specified based on the change of the internal resistance.

PTC thermistor
internal resistance
A

Rp2 ...................

® Rp

Rp1 o

= Temperature

Alarm temperature

Suppose that the internal resistance of the PTC thermistor at the alarm temperature is Rp, the operation level
(voltage) Vc1 is calculated by the expression below. Set the value of V¢1 to function code H27.

RP
Ver= T, *10-5(V)

Connect the PTC thermistor as shown below. The voltage obtained by dividing the input voltage on terminal [C1]
with a set of internal resistors is compared with the operation level voltage specified by H27.

<Control circuit>

Vp1=10.5[V]

Resistor
1k QR
Operation level) | =
Alo A5 PTC (©p ) £
[c1] swa oV? H27|»| §
> E—>
o
PTC SW3 o1 External
thermistor (1] 2509 alarm

ov

Note VYhen using the terminal [C1] for PTC thermistor input, it is necessary to change with switch (SW4) on
the control PCB. For details, refer to Chapter 2 “2.2.7 Switching switches.”
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5.3 Description of Function Codes 5.3.5 H codes (High-performance Functions)

H28

Droop control

In a system in which two or more motors drive single machinery, any speed gap between inverter-driven motors
results in some load unbalance between motors. Droop control allows each inverter to drive the motor with the
speed droop characteristic for increasing its load, eliminating such kind of load unbalance. This function is disabled

while the starting frequency is maintained, and during deceleration.
» Data setting range: -60.0 to 0.0 (Hz), (0.0: Disable)

Tip The approximate rated slip frequency for the applicable motor should be used for the H28 setting value as

a guide.

Speed (output frequency)
A
Reference frequency ™S -~~~ "~~~ """~ —"—~-~——— T~ "

H28 (Hz)

Output frequency

Droop characteristic

100% Load

Motor torque

Frequency setting
Run command

FRN-E3S
(droop set)

FRN-E3S
(droop not set)

H Select droop control “DROOP” (Function code E01 to E05, data = 76)
The terminal command “DROOP” toggles droop control on and off.

Terminal command “DROOP” Droop control
ON Enable
OFF Disable

Note To use droop control, be sure to auto-tune the inverter for the motor.

Under V/f control, to prevent the inverter from tripping even at an abrupt change in load, droop control
applies the acceleration/deceleration time to the frequency obtained as a result of droop control. This may
delay reflection of the frequency compensated during droop control on the motor speed, thereby running
the inverter as if droop control is disabled. Under sensorless vector control and vector control with sensor,
the inverter is equipped with a current control system, and does not trip even following an abrupt change
in load, ensuring that acceleration and deceleration time are not affected. Consequently, load balance

can be achieved with droop control even during acceleration and deceleration.
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Related function codes:

H30 Link functions (Operation selection)
H31 Link functions (Actual terminal operation selection)

y94 Link function (X terminal operation selection)
y98 Bus function (Operation selection)

Using the RS-485 communications link, built-in CAN communications link, or fieldbus (option) allows you to issue
frequency settings and run operation commands (equivalent to stop running/digital input terminal) from a computer
or PLC at a remote location, as well as monitor the inverter running information and the function code data. It is
possible to set the source that specifies the frequency settings and run operation commands with H30, y94, and
y98. H30 selects RS-485 communication, and y94 and y98 select the fieldbus setting procedure.

“LE!!
OFF
R !‘|§Q ______ y _99_ S O X Selected setting
' ' X ' (frequency command
Inverter —— . Irun command)
1
i : | ! ON
RS-485 communications link ! : ——0 '
(port 1: RJ-45) X O ' ' ! Setting specified by H30 or
' A y98 applies when “LE” is
RS-485 communications link I not assigned.
(port 2: Terminal) ! '
________ )
Fieldbus (Option)
Command sources selectable
Command source Content

Inverter itself

Sources except RS-485 communications link and fieldbus

Frequency setting: Specified by FO01/C30, or multistep frequency
command

Run operation command: Keypad, External signal (digital input) set
at F02

Via RS-485 communications link (port 1)

Via RJ-45 connector for keypad connection

Via RS-485 communications link (port 2)

Via termi