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ACAUTION

Thank you for purchasing Fuji Electric’ FRENIC-Ace series of high-performance, multi-function inverters.

This product is designed to drive three-phase induction motors and synchronous motors under variable speed control. Please read this instruction manual beforehand
to gain an understanding of how to handle the product and ensure correct use.

Incorrect handling may hinder normal operation, or result in a shortening of the product life or failure.

Deliver this manual to the end user of this product.

Store this instruction manual in a safe location until the inverter is disposed of.

This instruction manual does not describe how to use options. Please refer to the instruction manuals for the respective options.

All of the drawings in this instruction manual are used to provide detailed descriptions, and therefore may have been drawn with the covers or safety shields removed.
When running the product, do so as described in the instruction manual only after returning the covers or shields to their prescribed original locations.

AWARNINGA

Application

e The FRENIC-Ace is a piece of equipment used to run three-phase induction motors and synchronous motors. 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.

e 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

.

Install on noncombustibles such a metal.

Do not install 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.

.

.

Wiring

* If no device for detecting zero-phase current (earth leakage current) 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 (MCCB) or earth leakage circuit breaker (ELCB) (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 at 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.

Carry out class C or class D grounding work based on the inverter input voltage system.

Be sure to ground the inverter ground terminal [&G] grounding wire.

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.

Risk of electric shock

Be sure to 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(+) and 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.

Switch all switches after first waiting for at least 5 minutes after turning OFF the power, ensuring that the LED monitor and charge lamp are OFF, and using 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).

Risk of electric shock
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Operation

* 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 product with wet hands.
Risk of 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 machines 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 machines 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 button. 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".
After eliminating the cause of the protective function being triggered, ensure that operation command is OFF before canceling the alarm. Canceling the alarm with
the operation command ON may result in power being supplied to the motor by the inverter, causing the motor to rotate, and is therefore dangerous.
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 machines in such a
way as to ensure operator safety even when operation is resumed.
Set function codes after ensuring a sufficient understanding of this instruction 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 though the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input terminals L1/R, L2/S, L3/T (three-phase), and L1/L,
L2/N (single-phase), 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.
Risk of 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
specifications.
Failure to observe this could result in injury.
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and i i part

* Carry out inspection after turning OFF the power and waiting at least 5 minutes. 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).

Risk of 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.

It is 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 specified individuals.

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.

Chapter 1

BEFORE USE

1.1 Acceptance Inspection (Rating Plate and Inverter Type)
Unpack the product and check the following items.

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

(2) The (a) Main nameplate and (b) Sub nameplate shown in Figure 1-1 are affixed to the inverter. Ensure that the product is the same as the one ordered.
(a) Main FRNOO72E3S-4G  SER.NoEZZ
nameplate
ND HD HND HHD
SOURCE 3PH/1PH 380Y/220-480Y/277V 50/60Hz
FRNOOO7E3S-4G 3A 77.9A 77.9A 60.6A
3PHIPH 380Y1220-480¥ Y7V 50/60H1s S o 12
- 1z S f3PH 72A 120%-1min 60A 150%-1 60A 120%-1 45A 150%-1mi
SOURCE 1.3A 138 iudh 628 e/ o > S A i
?UTF;UT A 3PH 36A0-4BOV O.L—SQBHZ A/3A MOTOR g
e 1200 i Biiin 120% i INDCONTEQ. 7838 IE2L0SS __ 1.9% T9% 7% 7%
MOTOR
uor — E R SCCR 100kA [P Codo IP20 MASS 10kg WEIGHT 22bs MFG 2023
SCCR 100kA P 2023 %::::::::j ﬁ 5 ':::3:::3:3
222 UK € s
Dasesesese! Jossesesetetlrtetesesess!
[ e R — cAa (R S5]
DesiredbyFij Eeet, g Assenbedin Thiad TH Fuii Electric Co, Lid, KRR R
C€
KS%S g
Designed by Fuji Electric, Japan Assembled in Thailand TH Fuiji Electric Co,,Ltd.
b) Sub
o e FRNOOO7E3S4G TPE
nameplate A .
SERNo SERNo.
FRN00O1 to 0040E30-2G,FRN0002 to 0029E30-46, FRN0056 to 0115E3:-2G,FRN0037 to 0072E30-4G
FRNO0001 to 0012E30-7G
Fig. 1-1
TYPE: Inverter type
FRN 0001 E 3 S -2 G
Code | Series name | [ Code | Destination/Manual |
FRN | FRENIC series | | G | Global/English |
Three-phase 200V Code Tnput power supply
Gode |Standard applicable motor output LKW 2 Three-phase 200V
HHD HND HD ND 4 Three—phase 400V
0001 0.1 0.2 - - 7 Single-phase 200V
? ? ? - =
0115 22 30 - - Code Construction
S Basic type
Three-phase 400V E EMC filter built—in type
Gode |Standard applicable motor output [KWJ N Ethernet built-in type
HHD HND HD ND
0002 0.4 0.75 0.75 0.75
B 2 B B B [ Code | Development series |
0072 22 30 30 37 | 3 | 3 |
Single-phase 200 V [ Code T Applicable scope |
Gode |Standard applicable motor output [kWJ [ E | High-performance standard |
HHD HND HD ND
0001 0.1 0.2 - -
2 ? ? - =
0012 2.2 3.0 - -
SER. No.: Serial number Production year and week
2XA123A0001AA 219
L Week of manufacture: The 1st week of January is indicated as '01'. This indicates the week number that is
numbered from 1st week of January.
Year of manufacture: Last digit of calendar year
Product version
If there is anything about the product of which you are unsure, please contact your dealer or nearest Fuji Electric sales office.

Chapter 2 INSTALLATION AND WIRING
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perating Environment

Install FRENIC-Ace in an operating environment that satisfies the conditions listed in Table 2-1 Operating environment.

Table 2-1 Operating environment Table 2-2 Output current derating

factor in relation to altitude

Output current

ACAUTION

Installation

* 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 not install or run inverters with damaged external or internal parts.
Failure to observe this could result in fire, an accident, or injury.

Wiring

* 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.

Operation

* 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. Fully ensure it is safe before performing the operation.

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

* If disposing of the FRENIC-Ace, handle as industrial waste.
Failure to observe this could result in injury.

Item Specifications Altitude derating factor
Location Indoors 1,000 m or lower 1.00
Ambient [FRN-E3S (Basic type)] [FRN-E3E (EMC filter built-in type)] 1,000 to 1,500 m 0.97
temperature HHD/HND specification: -10 to +55 °C (Current derating necessary in +50 to +55 °C range.) (3,300 to 4,900 ft) )

HND specification (FRN0012 to 0020E3:-2G,FRNO007 to 0012E30-4G, FRN0004 to 0012E30-7G) 1500 102,000 m
: -10 to +50 °C (Current derating necessary in +40 to +50 °C range.) (4,900 to 6,500 ft) 0.95
HD/ND specification: -10 to +50 °C (Current derating necessary in +40 to +50 °C range.) 2000 10 2.500
When installed closely side-by-side (Note 3) 1000 102,500 m 0.91
HHD/HND specification: -10 to +40 °C (6,500 to 8,200 ft)
HND specification (FRN0012 to 0020E3:-2G,FRN0007 to 0012E30-4G, FRN0004 to 0012E30-7G) 2,500 to 3,000 m 088
:-10to +30 °C (8,200 to 9,800 ft) i
HD/ND specification: -10 to +30 °C
Ambient 5 to 95% RH (there should be 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?year or less)
There should be no condensation as a result of sudden temperature changes.
Altitude 1,000 m (3,300 ft) max. (Note 2)
Atmospheric |86 to 106 kPa
pressure
Vibration Capacity (voltage series) | 2 to less than 9 Hz | 9 to less than 20 Hz | 20 to less than 55 Hz 55 to 200 Hz
FRNO0001 to 0115E30-2G 3mm
FRN0002 to 0072E30-4G (max. amplitude) 9.8 m/s? 5.9 m/s? 1 m/s?
FRN0001 to 0012E30-7G - amp
(Note 1) Do not install the inverter in an environment where lint or moist dust, etc. may adhere to the cooling fins. If the inverter is to be used in such an environment, install
it in a cabinet to prevent lint, etc. getting in.
(Note 2) If you use the inverter in an altitude above 1,000 m (3,300 ft), you should apply an output current derating factor as listed in Table 2-2. Fuiji Electric strongly
recommends installing inverters in a panel for safety reasons, in particular, when installing the ones whose enclosure rating is IP00. When installing the inverter in
a place out of the specified environmental requirements, it is necessary to derate the inverter or consider the panel engineering design suitable for the special
environment or the panel installation location.
(Note 3) If installing inverters closely side-by-side, they may bump against one another due to vibrations or impact. They should therefore be installed taking mounting
tolerance into consideration.
(Note 4) The ois replaced by a letter of the alphabet indicating the type (S: Standard type, T: Finless type, E: EMC filter built-in type).

2.2 INSTALLATION
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Installation Surface

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

222

Secure the surrounding space shown in Fig. 2-1 and Table 2-3. If enclosing the product
in a cabinet and so on, be sure to provide adequate ventilation to the cabinet, as the

ambient

dissipation capacity.

m Installation of multiple inverters

If installing two or more units inside the same equipment or cabinet, they must be
installed side by side as a rule. If vertical installation is unavoidable, install partitions to
prevent heat dissipation from inverters below affecting those above.

Only in the case of an ambient temperature of 40 °C or below is it possible to install

inverters

Surrounding Space
External heat

dissipation
(70%)

Internal heat
dissipation T
(30%)

‘Board temperature

temperature may rise. Do not contain it in small enclosures with low heat
~ Cooling fan

lax
131" Px"

I Caoling fins

and converters closely together horizontally.

i Intermal air intake | External air intake
Table 2-3 Surrounding space (mm) "

Applicable capacity A B C *: Current derating necessary in +50 to +55 °C
FRNO0001 to 0115E30-2G N range
FRNO0002 to 0072E30-4G 10 100 0 B *: External cooling cannot be installed for finless
FRNO0001 to 0012E30-7G type,EMC filter built-in type and inverters up to

= Installation with external cooling

FRNO0020E30-2G,FRNO012E30-
4G,FRNO012E30-7G or lower.

C: Space in front of inverter unit
If connecting a USB device, ensure sufficient space for the cable.

Fig. 2-1 Installation direction  Fig. 2-2 External cooling installation method

The external cooling installation reduces the generated heat inside the panel by
dissipating approximately 70% of the total heat generated (total heat loss) by mounting the cooling fins protruding outside the equipment or cabinet.
Installation with external cooling is possible with the addition of an external cooling attachment (option).

(Refer to

the User's Manual (24A7-E-01730) for details on external cooling attachments (option).)

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.
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Removal and Attachment of the Front Cover and Wiring Guide

Carry out wiring work in the following order (The descriptions assume that the inverter has already been installed).

1) Loosen the terminal cover screws, and remove by pulling it toward you.

2) S

lide the wiring guide upward to remove.

3) After routing the wires, attach the wiring guide and the terminal cover reversing the steps above.

Terminal cover Wiring guide

Fig. 2-3 Front cover and wiring guide removal (FRNOOOBE3S-2G)

1)  Loosen the terminal cover screws, pull the terminal cover down, and then pull it down toward you.
2)  Slide the wiring guide upward to remove.

»1/ £ Terminal cover

Fig. 2-4 Front cover and wiring guide removal (FRNO115E3S-2G)
2.2.4 Terminal Layout and Screw Specifications
2.2.41 Screw Specifications and Tightening Torque (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. There is no difference between the input side (primary side) and output side (secondary side) for the two ground terminals [&G]. Also, use crimped terminals with
insulating sleeves compatible for main circuit or terminals with insulating tubes. The recommended wire sizes are shown depending on cabinet temperature and wire type.

Table 2-4 Screw specifications

Inverter type Screw specification
P . Control power auxiliary
Main circuit Grounding input [RO, T0]
Three-ph: 200V | Three-ph 400V | Single-ph 200V i i i i i i
ree-phase ree-phase ingle-phase Screw size Tightening Screw size Tightening Screw Tightening
(driver size) torque (driver size) torque size torque
(N-m) (N-m) (N-m)
FRNO001E30-2G FRNO001E30-7G
FRNO002E30-2G FRNO002E30-7G
- FRNOOO4E30-7G
FRNOO04E30-2G FRNOOO3E3E-7G M3.5 (No.2) 0.8 M3.5 (No.2) 1.2
FRNOOO6E30-7G
FRNOOO6E30-2G FRNOOO5E3E-7G
FRNO002E30-4G
FRNOO10E30-2G | FRNOOO4E30-4G | FRNOO10E30-7G
FRNO012E30-2G FRNOOOSE3E-7G
. FRNO00GES:-4G M4 (No.2) 12 M4 (No.2) 18
FRNOO07E30-4G
FRNO012E30-7G B B
FRNO020E30-2G FRNO012E30-4G FRNOO11E3E-7G
FRN E3S-2 FRNO0022E30-4
0030E3S-26 0022E30-4G M5 (No.2) 3.0 M5 (No.2) 3.0
FRNO040E3S-2G FRNO029E30-4G
B FRNO022E3E-4G INPUT M4(®4.5No2) | INPUT 1.2 INPUT MBNUT | INPUT 4.0
FRNOO29E3E-4G Other M5 (No.2) Other 3.0 Other M5 OUTPUT 3.0
FRNOO56E3S-2G FRNO037E30-4G M6 (No.3 30 M6 (No.3 30
FRNOOBOE3S2G | FRNOO44E30-4G ) (No3) : (No.3) i
. FRNOO37E3E-4G INPUT M4(®4.5 No2) INPUT 1.8 INPUT MBNUT INPUT 4.0
FRNO044E3E-4G Other M6 (No.3) Other 3.0 Other M6 OUTPUT 3.0
FRNOO8BE3S-2G FRNOO59E30-4G
M6 (No.3, 5.8 M6 (No.3; 5.8 M3.5 1.2
FRNOT15E35-2G__| FRNOO72E30-4G (No.3) (No-3)

(Note 1) The o is replaced by a letter of the alphabet indicating the type (S: Basic type, E: EMC filter built-in type).

2.2.4.2 Terminal Layout Diagrams (Main Circuit Terminals)

Refer to the User's Manual (24A7-E-01730) for the main circuit terminal layout. The following terminals will have high voltage when power is ON. Risk of electric shock
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, pollution degree 2)
Main circuit - control circuit: Reinforced insulation (overvoltage category IlI, pollution degree 2)
Contact output - control circuit:  Reinforced insulation (overvoltage category Il, pollution degree 2)

2.2.5 Recommended Wire Size

Table 2-5 shows recommended wire sizes. The examples of recommended wire sizes for main circuit terminals are based on the use at ambient temperature of 50 °C.
Refer to the User's Manual (24A7-E-01730) for conditions other than these.
Table 2-5 Recommended wire sizes(ambient temperature inside panel: 50 °C)

HHD specification: High Heavy-duty applications

Recommended wire size (mm?)
2 Main power supply input [L1/R, L2/S, L3/T] Inverter For DC For b‘raking
8 s With DC reactor | Without DC reactor | Grounding terminal output reactor resistor
Power | &< (DCR) (DCR) [U, V., W] Cg""epdf" °§,“Ee°§§“
system Sz Inverter type — - __ __ [P1, ' (‘ ) [P( ) ‘ 1
s Permissible Permissible Permissible Permissible Permissible Permissible
§ temperature (Note 1)| temperature (Note 1) [ temperature (Note 1) | temperature (Note 1) | temperature (Note 1) | temperature (Note 1)
@ 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 | FRNO001E3J-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.2 | FRNO002E3-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.4 | FRNOOO4E3[-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.75 | FRNOOOGE3[-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1.5 | FRNOO10E3-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Three- |_2-2_| FRN0O012E30-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
phase | 3.7 | FRN0O020E3[-2G 2 2 2 5.5 2 2 2 2 2 3.5 2 2 3.5 2 2 2 2 2
200V ['55 [ FRN0030E3s-2G [ 55 | 2 | 2 | 8 [ 35 [ 35 [ 35 [35[35[55[35] 2 [s55][35 ][ 2 2 [2 2
7.5 | FRNOO40E3S-2G 8 3.5 2 14 5.5 5.5 5.5 5.5 5.5 8 3.5 3.5 14 5.5 3.5 2 2 2
11 FRNOO56E3S-2G 14 55 5.5 22 14 8 5.5 5.5 5.5 14 8 5.5 22 8 5.5 2 2 2
15 FRNOO69E3S-2G 22 14 8 38*4 | 14 14 5.5 5.5 5.5 22 14 8 38*4 14 14 2 2 2
18.5 | FRNOO8BE3S-2G | 38*7 | 14 14 | 60*8 | 22 14 81 8*1 8*1 | 387 | 14 14 | 387 | 22 14 2 2 2
22 FRNO115E3S-2G | 38*7 | 22 14 | 60*8 | 38*7 | 22 81 8*1 8*1 | 38*7 | 22 14 | 608 | 22 22 2 2 2
0.4 | FRNOO02E3-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.75 | FRNOOO4E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1.5 | FRNOOOGE3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2.2 | FRNOOO7E3-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Three- | _3.7_| FRN0012E30-4G | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
phase | 5.5 | FRN0022E3[-4G 2 2 2 3.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2
400V 775 T FRNO029E30-4G | 2 [ 2 [ 2 [ 55 2 [ 2 [ 2 2 | 2 [3s5[ 2] 2 [35]2 2 2 2 2
11 FRNO037E30-4G | 5.5 2 2 8 3.5"6 | 3.5"6 | 3.5*6 | 3.5"6 | 3.5"6 | 5.5 2 2 55 |3.5'6 2 2 2 2
15 | FRNO044E3-4G 8 3.5"6 2 14 5.5 55 5.5 5.5 5.5 8 3.5%6 2 14 55 |3.5"6 2 2 2
18.5 | FRNOO59E3[1-4G 14 55 |3.5% | 22 8*1 5.5 5.5 5.5 5.5 14 55 [35%6| 14 5.5 5.5 2 2 2
22 | FRN0072E30-4G 14 5.5 5.5 22 14 8*1 5.5 5.5 5.5 14 8*1 5.5 22 8*1 5.5 2 2 2
0.1 | FRNO001E3O-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.2 | FRN0O002E3[-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
FRNO004E30-7G
Singe- 0.4 :RR,\’;‘;J;;J;S;’?‘; 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2235\7 0.75 FRNOOO5E3E-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1.5 ;F;T‘%%}J%EE%E:; g 2 2 2 3.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2
22 ii’;‘\l%%?‘ég‘g:; ((33 3.5 2 2 55 2 2 2 2 2 2 2 2 3.5 2 2 2 2 2

HND specification:High Normal-duty applications

HD specification: Heavy-duty applications
0.75 | FRNOO02E30-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1.1 | FRNOOO4E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2.2 | FRNOOOBE3-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
3.0 | FRNOO07E30-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
5.5 | FRNO012E30-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
T:’ee' 7.5 | FRNOO22E30-4G | 2 2 2 [ 35] 2 2 2 2 2 2 2 2 2 2 2 2 2 2
aoaos\? 11 FRN0029E30-4G 2 2 2 5.5 3.5 2 3.5 3.5 3.5 3.5 2 2 3.5 2 2 2 2 2
15 | FRNOO37E3-4G | 3.5%6 | 2 2 8 55 |35%| 55 55 | 55 55 |3.56|35%6| 55 [3.5%6|3.5%| 2 2 2
185 FRNO044E3J-4G | 5.5 [3.5'6|3.5%6| 14 8 5.5 5.5 55 | 55 8 55 |35%6| 8 55 |35%6| 2 2 2
FRNO044E3E-4G 5.5 3.5 3.5 10 8 5.5 5.5 5.5 5.5 8 55 |3.5"6 8 55 |3.5'6 2 2 2
22 | FRNOO59E3[J-4G | 8*1 55 |35 14 8*1 5.5 5.5 5.5 5.5 8*1 55 |3.5%6| 14 5.5 5.5 2 2 2
30 | FRNO072E30J-4G 14 8*1 5.5 22 14 8*1 8*1 8*1 8*1 14 8*1 5.5 14 14 8*1 2 2 2
ND specification: Normal-duty applications
0.75 | FRNOOO2E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1.5 | FRNOOO4E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2.2 | FRNOOO6E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
3.0 | FRNOOO7E3-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
5.5 | FRNO012E30-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
11 FRN0022E30-4G 2 2 2 5.5 3.5 2 3.5 3.5 3.5 2 2 2 3.5 2 2 2 2 2
.:;:r::e' 15 FRNO029E3[1-4G | 3.5 2 2 8 5.5 3.5 5.5 5.5 5.5 3.5 2 2 5.5 3.5 3.5 2 2 2
400V FRNO029E3E-4G 3.5 2 2 6 5.5 3.5 5.5 5.5 5.5 3.5 2 2 5.5 3.5 3.5 2 2 2
185 FRNOO37E3J-4G | 5.5 [3.5'6|3.5%6| 14 8 5.5 5.5 55 | 55 55 |3.56|35%6| 8 55 |35%6| 2 2 2
FRNOO37E3E-4G | 5.5 3.5 3.5 10 8 5.5 5.5 55 | 55 55 |3.56|35%6| 8 55 |35%6| 2 2 2
2 FRNO044E3-4G 8 55 |35 14 8 5.5 5.5 5.5 5.5 8 55 |3.5%6| 14 5.5 5.5 2 2 2
FRNO044E3E-4G 8 5.5 3.5 10 8 5.5 5.5 5.5 5.5 8 55 |3.5%6| 14 5.5 5.5 2 2 2
30 | FRNOO5S9E3[-4G 14 8*1 5.5 22 14 8*1 8*1 8*1 8*1 14 8*1 5.5 14 14 8*1 2 2 2
37 | FRNO072E3[J-4G 14 14 81 | 387 | 14 14 8*1 8*1 8*1 14 14 81 22 14 14 2 2 2
(Note 1) The o is replaced by a letter of the alphabet indicating the type (S: Basic type, E:EMC filter built-in type).
*1 For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*3  For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
*4 For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.
*5  For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.
*6 For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
*7 For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
*8 For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
*9 For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent
2.2.51 Terminal Specifications and Recommended Wire Size (Control Circuit Terminals)
The specifications for the screws used in the control circuit wiring and the wire sizes are shown below.
Table 2-6 Screw specifications and recommended wire sizes
_ Permi5§ible wire Reco_mm_ended Driver Wire coating | —--
Terminal name mm?sl(z:WG) m\:vr:;e(:\l:’eG) (shape of tip) removal size F_ﬂ}]
e (22265123116)5 0.25100.75 (24 to 18) ©5 iy 30 mm) 8 mm S O

Table 2-7 Recommended rod terminals

Tip thickness: 0.5 mm

Driver tip shape

Wire size Type
mm? (AWG) With insulating collar Without insulating collar
0.25 (24) Al 0.25-8 YE -
0.34 (22) Al 0.34-8 TQ -
0.5 (20) Al 0.5-8 WH A0.5-8
0.75 (18) Al 0.75-8 GY A0.75-8

1: Recommended rod terminal: Phoenix Contact *2: Use Phoenix Contact CRIMPFOX 6 crimping pliers.

Note) Depending on the wire type, coil diameter, and number of wires, the inverter surface cover may rise up. If this happens, it will be necessary to change the wire type or

coil diameter, etc.
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0.2 | FRNOOO1E30-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.4 | FRNOO02E3[-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0.75 | FRNOOO4E301-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 _(*1) I_nstall t_he mo_lded case circuit breake_:r_ (MCCB) or earth Igakgge circuit breaker (ELCB) (with overcurrent protection function) recommended for each inverter on the
inverter input side (primary side) to protect wiring. Do not use a circuit breaker that exceeds the recommended rated current.
1.1 | FRNO006E3O-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (*2) An MCCB or ELCB is also used if isolating the inverter from the power supply, and therefore the magnetic contactor (MC) recommended for each inverter should be
2.2 | FRNOO10E3O-2G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 installed if required. Please note that if installing a coil such as an MC or solenoid near the inverter, connect a surge absorber in parallel.
~ (*3)  If wishing to retain the integrated alarm signal issued if the protective function is triggered even when the inverter main power supply is cut off, or to constantly display
Three- | 3.0 | FRNOO12E30-2G 2 L 2 35 2 L L 2 2 L: L: L: 2 L: L: 2 2 2 the keypad, connect these terminals to the power supply. The inverter can be run even without inputting the power supply to these terminals (on FRN0088 to 0115E30-
phase | 55 | FRN0020E3O-2G | 35 | 2 2 8 [35]| 35| 35|35 35|35/ 2 2 | 55 | 35 2 2 2 2 2G,FRN0059 to 0072E30-4G).
200V ["75 | FRNOO30E3S-2G 8 35 2 14 55 | 55| 55| 55| 55 8 35 2 14 55 3.5 2 2 2 (*5) Remove the shorting bar between the inverter main circuit terminals P1 and 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.
N FRNOO40E3S-2G L 5.5 55 12231 14 8 5.5 55 55 14 55 35 | 223 8 55 2 2 2 (*6) FRENIC-Ace series inverters are equipped with built-in braking transistors, allowing direct connection of braking resistors between P(+) and DB.
15 FRNOO56E3S-2G 22 14 8 38*4 | 14 14 5.5 5.5 5.5 22 14 5.5 | 38*4 14 14 2 2 2 (*7)  This terminal is used for grounding the motor. Connect if required. Grounding the motor using this terminal is recommended in order to suppress inverter noise.
18.5 | FRNOOBIE3S-2G | 38*4 14 14 | 605 | 22 14 8 8 8 384 | 14 8 384 22 14 2 2 2 (*8) Use twis_ted wire or shielded wire for contro! signal lines. S_hield_ed wires are generally grounded, however, if subjec_t to‘ sigpific_a_nt induction noise ffom outside, it may
— —~ —~ — " " - - be possible to suppress the effect of the noise by connecting wires to [CM]. Isolate control signal lines from the main circuit wiring as best as possible, and do not run
22 FRNOOBBE3S-2G | 38'7 | 22 14 | 60%8 | 387 22 81 81 81 [387 | 22 14 608 22 22 2 2 2 inside the same duct (a distance of 10 cm or greater is recommended.) If lines intersect, ensure that they do so almost perpendicularly to the main circuit wiring.
30 FRNO115E3S-2G | 60*8 | 38*7 | 22 |100*9| 60*8 | 38*7 | 14 14 14 | 60*8 | 38*7 | 22 |100*9| 38*7 | 38*7 2 2 2 (*9) Each of the functions described for terminals [FWD] and [REV], terminals [X1] to [X5] (digital input), terminals [Y1] to [Y2] (transistor output), and terminals [30A/B/C]
" (contact output) indicate functions assigned by factory default.
0.75 | FRNOOO2ES(-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (*10) Set the “External alarm: THR” function for any of the inverter terminals [X1] to [X5] and connect.
1.1 | FRNO004E3[-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (*11) These are the switches on control PCBs, and are used to specify settings for inverter operation. Refer to the User's Manual (24A7-E-0173c) for details.
2.2 | FRNOOOGE3-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (*12) Safety function terminals [EN1] and [EN2] are disabled with SW9 (2-pole switch) on the control PCB by factory default. If using this terminal function, be sure to change
switch SW9 to the OFF position and connect.
3.0 | FRNOGO7E3C-4G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (*13) Use a thermal relay if necessary. Make the circuit breakers (MCCB) or the magnetic contactors (MC) trip by the thermal relay auxiliary contacts (manual recovery).
5.5 | FRNO012E30-4G | 2 2 2 |35 2 2 2 2 2 2 2 2 2 2 2 2 2 2 (15) and are isolated and insulated.
7.5 | FRNO022E3[1-4G 2 2 2 5.5 2 2 2 2 2 3.5 2 2 3.5 2 2 2 2 2
T:fee' 41 |FRNO029E3D-4G | 65 | 2 2 8 | 35|35 35|35 ]|35[55] 2 2 [ 55|35 2 2 2 2 2.2.7 Terminal Function Description
ase
ZOOV FRNO029E3E-4G | 5.5 2 2 6 3.5 3.5 3.5 3.5 3.5 5.5 2 2 5.5 3.5 2 2 2 2 2.2.7.1 Main Circuit Terminals
15 FRNOO37E30J-4G | 8 [35%6| 2 14 | 55 | 55 |3.5'6|3.5'6[3.56| 8 55 |35%6| 14 55 [35%6| 2 2 2 Table 2-8 Description of main circuit terminal functions
FRNOO37E3E-4G 8 3.5 2 10 | 55 | 55 |35'6|35'%6[3.5%6| 8 55 |35%6| 14 55 [35%6| 2 2 2 Classif - - - .
165 | FRN0044E30-4G | 14 | 55 [356] 22 [ 8 | 55 |65 [ 65|55 [ 14 |65 [ase] 14 [65[565]| 2| 2 2 ication |  Terminal symbol Terminal name Detailed specifications
i FRNOO44E3E-4G 10 5.5 3.5 10 8 55 | 55 | 55 | 55 14 55 [35'%6| 14 5.5 5.5 2 2 2 L1/R, L2/S, L3/T Main power supply input Connect a three-phase power supply. (three-phase models only)
22 | FRNOOS9E3-4G | 14 5.5 5.5 22 14 8*1 55 | 55 | 55 14 8*1 5.5 22 8*1 5.5 2 2 2 L1/L, L2IN Main power supply input Connect a single-phase power supply. (single-phase models only)
30 | FRNOO72E30-4G | 22 14 8*1 | 38* 14 14 8*1 8*1 8*1 22 14 8*1 | 387 14 8*1 2 2 2 U, v, W Inverter output Connect a three-phase motor.
0.2 | FRNOOO1E30-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 P(+), P1 For DC reactor connection Connect a DC reactor (DCR) (option).
0.4 | FRNOOO2E3[-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 P . N Used for connection to direct current intermediate circuits of other inverters and PWM
Single- Main (+), N(-) For direct current bus connection Tt
h 0.55 | FRNOO0O4E3[-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ireuit converters.
gogs\i 1.1 | FRNOOOBE3O-7G 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 cireut P(+), DB For direct current bus connection Connect the braking resistor(option) P(+) and DB terminals (wiring length: 5 m or less).
2.2 | FRNOO10E3O-7G | 3.5 2 2 3.5 2 2 2 2 2 2 2 2 55 2 2 2 2 2 &G For inverter case grounding Grounding terminal for inverter case and motor
3.0 | FRN0O012E30-7G | 5.5 35 2 55 35 2 2 2 2 2 2 2 8 35 2 2 2 2 If wishing to retain the integrated alarm signal issued if the protective function is triggered
RO. TO Control power auxiliary input even when the inverter main power supply is cut off, or to constantly display the keypad,
" P ¥ inp! connect this terminal to the power supply (FRNOO88E30-2G or Above, FRNOOS9E30-4G
or Above).




2272 C I1C T 1 P ‘ th tor (wh " K d tion) Chapter 6 MAINTENANCE AND INSPECTION 8. Environmental Requirements
.2.7. ontrol Circuit Terminals ress to run the motor (when performing keypad operation). . . .
o o X o . . . . . . . . 6.1 Product Inquiries and Warranty The tat?le belr.>w applies to F_RNAAAE?” O. X X
A description of control circuit terminal functions is shown in Table 2-9. The control circuit terminal connection method differs based on function code settings to suit the . A: Indicates inverter capacity, O: Indicates type S,E_O: Indicates the series 2, 4, or 7)
s\x/{rpose for vyh:cr t'he inverter ifhuse;l. of roise i ot i Press to stop the motor. (when performing keypad operation). I‘:-1-1 |nt:u"ykReq_ueS_t g ¢ . . et 4 i that s i doubi. o i Fuil Electrc of the follow Open type Enclosed type* Open type Enclosed type*
ire appropriately to minimize the effect of noise from mai: E:rc;gwlgnng.. o . S 1)necliizanr(l/r::rr:ea :;2:?:2,:2?; |1n?1 j iiiea;iit;sl;s ZL(;O:C(NZI,:: I(;;e:;ac‘gavznaer;y_: |neg)” at is in doubt, please notify Fuji Electric of the following. . HHD °C | HND °C | HHD °C | HND °C Type HHD *CIHND °C| HD°C | ND°C | HHD °C |HND °C| HD °C | ND °C
ablo 2.9 Description of control circuit terminal functions /! Up and down keys: Press these keys to select the setting items and change the function code data displayed on the 2) SER No.y(Fs]e.riaI number of%quipmént). Reger to Cha;?ter 11.1 Accepplance Inspection (l\}/gme.plates and Inverter Type)”. (°F) (°F) (°F) (°F) (°F) (°F) (°F) (°F) (°F) (°F) (°F) (°F)
LED monitor. 3) Any function code data that has been changed from the factory default values (See User's Manual (24A7-E-01730)).
< 4) ROM version (See User's Manual (24A7-E-01730)). FRNOOOTE3-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOOOZE3-4 | 50(122) | 50(122) | 40(104) | 40(104) | 40(104) | 40(104) | 30(86) | 30(86)
= i : i i i i 5) Date of purchase FRNOO02E30-2 | 50(122) | 50(122) | 40(104) | 40(104; FRNOOO4E30-4 50(122) [ 50(122) | 40(104) |40 (104) | 40(104, 40(104) | 30(86 30(86.
8| Terminal . . - @ Shift key: - Press this key to shift the cursor to the right for entry of a numerical value. 6) Inquiries (for example, point and extent of breakage, uncertainties, failure phenomena, and other circumstances) o (122) (122) (104) (104) 0 (122) (122) (104) (104) (104) (104) (86) (86)
= symbol Terminal name Function description FRNOOO4E30-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOOO6E30-4 50(122) | 50(122) | 40(104) [ 40(104) | 40(104) | 40(104) [ 30(86) | 30(86)
8 RUN (green) Lights whent runnlln% with a run command entered by the . key, by terminal command FWD or REV, or through the 6.1.2 Product Warranty FRNOOOGE3--2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOOO7E30-4 | 50(122) | 40(104) | 40(104) | 40(104) | 40(104) | 30(86) | 30(86) | 30(86)
o communications lin
ot PER—— o o pST— Tor To all our customers who purchase Fuji Electric products included in this documentation: FRNOO10E30-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOO12E30-4 50(122) [ 40(104) | 40(104) | 40(104) [ 40(104) 30(86) | 30(86) | 30(86)
— - — KEYPAD CONTROL | 110 e B e eodes. howaver mrassing tha Koy camnot rin the mverr e if this indicator liahts U Please take the following into consideration when placing vour order. FRNOOT2E30-2 | 50(122) | 40(104) [ 40(104) | 30(86) FRNO022E30-4 | 50(122) | 50(122) | 40(104) [ 40(104) [ 40(104) | 40(104) | 30(86) | 30(86)
[13] Power supply The terminal is used for the power supply (+10 VDC) for the external frequency setter (variable resistor: 1 to 5 kQ). (green) g g , however, p g Y g p- FRNO020E352 [ 50(722) | 40(704) | 30(704) | 30786 FRNOO29E34 5071227 | 50(122) [ 20(704) | 20(704 207704 2077087 T 3086 3086
for Connect variable resistors larger than 1/2 W. The LED blinks once every second while in local mode. When requesting an estimate and placing your orders for the products included in these materials, please be aware that any items such as specifications which are not o (122) (104) | 40(104) (86) o (122) (122) (104) (104) (104) (104) (86) (86)
potentiometer LED indicators Hz, A, kW, x10: specifically mentioned in the contract, catalog, specifications or other materials will be as mentioned below.In addition, the products included in these materials are limited in FRNOO30E3S-2 | 50(122) [ 50(122) | 40(104) | 40(104) FRNOO37E30-4 50(122) [ 50(122) | 40(104) | 40(104) [ 40(104) |[40(104) [ 30(86) | 30(86)
N - " - i These three LED indicators identify the unit of numeral displayed on the LED monitor in Running mode by the use they are put to and the place where they can be used, etc., and may require periodic inspection. Please confirm these points with your sales representative or directly FRNOO40E3S-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNO044E30-4 50(122) | 50(122) [ 40(104) [ 40(104) | 40(104) | 40(104) | 30(86) | 30(86)
[12] Analog setting | (1) Frequency is set up according to the external analog voltage input command value. Unit LEDs combination of lit and unlit states of them. Refer to the User's Manual (24A7-E-01730) for details. ith thi Furth i h livered product: t that you take adequat ideration of th ity of rapid ivi
voltage input +0'to 10 VDC/O to £100(%) (normal operation), (3 red LEDs) S oS B 5 : SRR o { S ) Ry m:petc:i)ﬁ:’g'fg’;yf p‘::dfg“rg;i'aﬁggrefﬂ?gﬁé“;ﬁ;;i‘r’;;‘c’:“e?:naggfgfe"::;ivﬁgy‘;ﬁrsér‘ﬁ’ju';qs‘_‘es at you take adequate consideration of the necessity of rapid receiving FRNOO56E3S-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOO59E30-4 | 50(122) | 50(122) | 40(104) | 40(104) | 40(104) | 40(104) | 30(86) | 30(86)
+10 to 0 VDC/0 to +100(%) (inverse operation) G. MODE: By changing to Programming mode, the s on the left and right light up. (e Hz ° kw) FRNOOBIESS-2 | 50(122) | 50(122) | 40(104) | 40(104) FRNOO72E30-4 | 50(122) | 50(122) | 40(104) | 40(104) | 40(104) | 40(104) | 30(86) | 30(86)
(2) Othgr than fr}equency seﬁlqgs, this termllnafl can be as;lgned to PID commands, PID control feedback signals, frequency X 10 LED ng?hts up when the displayed data exceeds 9999. When this LED lights up, the “displayed value x 10" is the actual 6.1.2.1 Free of Charge Warranty Period and Warranty Scope FRNOOBBE3S-2 | 50(122) | 50(122) | 40(104) | 40(104)
auxiliary settings, ratio settings, torque limit value settings, torque command values/ torque current command values, speed value. ™ F £ ch iod FRNOTTSE3S2 | 50(122) | 50(122) | 40(104) | 40(104)
o N " h - ree of charge warranty perio -
limit values, anq'anzf\log input monitors with analog input. The inverter and PC can be connected with a USB cable. g typ e " : A . . .
(3) Hardware specifications h S . 1) The product warranty period is “1 year from the date of purchase” or 24 months from the manufacturing date imprinted on the name place, whichever date is earlier.
" Input impedance: 22 (kQ) The connector shape at the inverter side is a miniB type. 2) However, in cases where the use environment, conditions of use, use frequency and times used, etc., have an effect on product life, this warranty period may not - -
* Upto £15 VDC can be input. However, input exceeding +10 VDC will be recognized as +10 VDG USB port r'_'? Use a USB cable with thickness of 12 mm or less by 8.2 mm or less. apply. Open type Enclosed type Open type Enclosed type
£ . g * - i i i’ ice D is “ hs fi h h i leted.” 5 5 5 5 3 3 3 3
* Toinput bipolar (0 to +10 VDC) analog setting voltage at terminal [12], set function code C35 o 0", | - 3) Furthermore, the warranty period for parts restored by Fuji Electric’s Service Department is “6 months from the date that repairs are completed Type HHD °C | HND °C | HHD °C | HND °C Type HHAD °C | AND °C | HAD °C | HND °C
, , , . . , (2) Warranty scope CH | A | A | P CH | A | A | P
[C1] Analog setting | (1) Frequency is set up according to the external analog current input command value. It is necessary to switch SW3 and SW4 1) In the event that breakdown occurs during the product's warranty period which is the responsibility of Fuji Electric, Fuji Electric will replace or repair the part of the FRNGOOTESS7 | 50(122) | 50(122) | 40(104) | 40(104) FRNGOOTESET [ 50(122)
Current input (see User's Manual (24A7-E-01730)) on the PCB. product that has broken down free of charge at the place where the product was purchased or where it was delivered. However, if the following cases are applicable,
(C1 function) * 4 to 20 mA DC/0 to 100(%), 0 to 20 mA DC/0 to 100(%) (normal operation) . . . the terms of this warranty may not apply. FRNOO02E30-7 | 50(122) | 50(122) | 40(104) | 40(104) FRNOOO2E3E-7 50(122) - - -
+ 20 to 4 mA DC/0 to 100(%), 20 to 0 mA DC/0 to 100(%) (inverse operation) 3.2 Destination setting (1) The ffqllu{e was catjhsed bly |na?;éropr|ate ::ondmons environment, handling or usage methods, etc., which are not specified in the catalog, instruction manual, FRNO004E30-7 | 50(122) | 40(104) | 40(704) | 30(86) FRNOO03E3E7 [ 50(122) - - -
?1 (2) Othgr than fr}equency seniqgs, this termlinafl can be as;igned to PID commands, PID'co.ntroI feedback signals, frequency For inverter type FRN****/E3[0-2G/4G/7G (FRENIC-Ace Global Model), the destination must be set first after the initial power supply. Without setting the destination, the 2) %‘?f;f'a'ﬁﬁr'e"”wsas°E§US§[,'§ye§§2m ?:;‘S’I‘,ﬁ"ofhe, than the purchased or delivered Fuji Electric product. FRNOOO6E3C-7 | 50(122) | 40(104) [ 40(104) | 30(86) FRNOOO5SE3E-7 50(122) - - -
c auxiliary settings, ratio settings, torque limit value settings, torque command values *1,*2/torque current command values function code cannot be changed. The inverter cannot be operated neither. By setting the destination, basic function codes such as rated voltage, rated frequency, etc. are (3) The failure was unrelated to a Fuji Electric product, such as a problem with the design of the customer's equipment or software. FRNOOT0E30-7 | 50(122) | 40(104) | 40(104) | 30(86) FRNOOBE3E-7 50(122) - - -
2 *1,"2, speed limit values, and analog input monitors with analog input. initialized to general values in each region (Table 3-2). If the destination value setting is changed after the initial destination setting, it can be changed with 5.4F 5 in the (4) The failure was caused by running a program other than that supplied by Fuiji Electric for a programmable Fuji Electric product, or as a result of using such a o
8 nit val g 9 9 9 9, 9
K (3) Hardware specifications program mode menu or function code H101. If the destination is reset by &.o£ 5, all function codes are initialized to the factory defaults. If the destination is set by H101, ® %OegF:ﬁTjre was caused by disassembly, modifications, of repairs carried out by a party ofher than Fuj Electri FRNOO12E30-7 [50(122) | 40(104) [ 40(104) | 30(86) FRNOOTTE3E-7 [ 50(122) - - -
< . {Tpl:t |B18e;;nc:: 250b(Q) . ot g DG 20 mAwill b 7ed as DG 20 mA only the function codes in Table 3-2 are initialized to the values in the table. The destination can be selected from the regions of Japan, Asia, China, Europe, Americas and (6) The failure was caused by a failure to p}operly maintain or replace the consumable parts, etc. specified in the Instruction Manual (Detailed Edition). < Atmosphere For use in pollution degree 2 environments. (for Open-1Type models)
p to mA can be input. However, input exceeding mA will be recognized as mA. Korea. ) ) ) e g functi 101 i . ith th funcii e FRENIC | | o o (7) The failure was caused by a scientific or technical problem that was not foreseen when making practical application of the product at the time it was purchased *There is no Enclosed type for FRNAAAE3E-O.
Analog setting (1) Frequency is set up according to the external analog voltage input command value. It is necessary to switch SW3 and SW12 If thg function code set including the destination setting function code (H101) is copied with the data copy function or the C loader, manual destination setting is not or delivered. . . o o ] 9. Storage and Transport Environments
Vol inout User's M | (24A7-E-0173 he PCB required. (8) The product was not used in the manner in which it was originally intended to be used.
oltage inpu (see User's Manual (24A7-E-01730)) on the PCB. Set the initial destination as shown below. Refer to Table 3-2. (9) The failure was caused by a reason for which Fuiji Electric holds no responsibility, such as natural or other disaster. Yo Speciications
(V2 function) « 0to 10 VDC/0 to +100(%) (normal operation) - 2) Furthermore, the warranty specified herein shall be limited solely to the purchased or delivered product. P
« 10 to +0 VDC/0 to +100(%) (inverse operation) (1) With §.g£ 5 displayed, press . key first. 3) The upper limit for the warranty scope shall be as specified in item (1) above, and any damages (damage to or loss of machinery or equipment, or lost profits from Storage temperature During transport: -25 to +70°C (-13 to +158°F) Places not subjected to abrupt temperature changes or
(2) Other than frequency settings, this terminal can be assigned to PID commands, PID control feedback signals, frequency (2) 5 1 (Asian region) is displayed first. For other regions, press @ key or @ key to select the destination. the same, etc.') consequent to or resulting from a failure of the purchased or delivered product shall be excluded from coverage by this warranty. During storage: -25 to +65°C (13 to +153°F) condonsation or raszing
auxiliary settings, ratio settings, torque limit value settings, torque command values/ torque current command values, speed . o e . o - P (3) Trouble Diagnosis Relative humidity 510 95% RH *1
limit values, and analog input monitors with analog input. ®) After selecting the destination, 5f7j is displayed by pressing key and the destination setting is completed. Then, {j.¢jij is displayed. As a rule, the customer is requested to carry out a preliminary trouble diagnosis. However, at the customer's request, Fuji Electric or its service network can perform the Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive or flammable gases, oil mist, vapor, water drops or vibration. The
(3) Hardware specifications Table 3-2 Initial value for each destination trouble diagnosis for a fee. In this case, the customer is asked to assume the burden for charges levied in accordance with Fuji Electric's fee regulations. atmosphere must contain only a low level of salt. (0.01 mg/cm? or less per year)
*  Input impedance 22 (kQ) - Atmospheric pre 86 to 106 kPa (duril t
* i i i i i Destination Asia China Europe Americas Korea Japan . R . P pressure 0 a (during storage)
Up to +15 VDC can bs input. However, input exceeding +10 VDG will be recognized as +10 VDC. 2 2 6.1.2.2 Exclusion of Liability for Loss of Opportunity, etc. 70 to 106 kPa (during transportation)
PTC thermistor | (1) PTC (Positive Temperature Coefficient)/NTC (Negative Temperature Coefficient) thermistors for motor protection can be LED Display A58 CHn Fu ANEr Har ufn Regardless of whether a failure occurs during or after the free of charge warranty period, Fuji Electric shall not be liable for any loss of opportunity, loss of profits, or damages *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
input connected. It is necessary to switch SW3 and SW4 (see User's Manual (24A7-E-01730)) on the PCB. arising from special circumstances, secondary damages, accident compensation to another company, or damages to products other than Fuji Electric's products, whether condensation or freezing.
(PTC function) H101 Destination 2 3 4 5 7 1 foreseen or not, which Fuji Electric is not responsible for causing.
F03/A01 Maximum output frequency 1, 2 60.0Hz . ) R R R . ifi i i
[11] Analog common | This is a common terminal for the analog input/output signal terminals ([13], [12], [C1], [FM1], and [FM2]). E31/E36/E54 Frequency detection 1 to 3 (Level) (200V) 5004 50.0H 50.0H 50.0H 60.0Hz 6.1.2.3 Repair period after production stoppage, spare parts supply period (maintenance period) 10. Install UL certified fuses between the power supply and the inverter, referr.lng to the tabl.e below. _ i
This terminal is insulated from terminals [CM] and [CMY]. Base frequency 1, 2 50.0Hz -onz -onz onz Hhz With regards to models (products) which have gone out of production, Fuiji Electric shall carry out repairs for a period of 7 years following production stoppage, from the k] 5 = Required torque Ib-in (N-m) VB YVlre_ S'ZIeCAW.G (mm?)
—— N N N N N N F04/A02 (400V) 50.0Hz month and year when the production stoppage occurs. In addition, Fuji Electric shall continue to supply the spare parts required for repairs for a period of 7ﬁyears from the 3 e a £ 2 > ain termina Lu wire
[X1] Digital input (1) Various signals (coast to stop command, external alarm, multi-speed selection, etc.) can be set with function codes E01 to FO5/A03 Rated voltage at base frequency 1.2 month and year when the production stoppage occurs. However, if it is estimated that the life cycle of certain electronic and other parts is short and it will be difficult to procure -l e & u 5 8 LR, L2/S, L3/T UV, W 5
[X2] 1t05 E05, E98, E99. Refer to the User's Manual (24A7-E-0173p) for details. ated voltage at base Tequency L2 1 220/415v 200/380V 230/400V 230/460V 200/400V 200/400V or produce those parts, there may be cases where it is difficult to provide repairs or supply spare parts even within this 7-year period. For details, please confirm with the Fuiji o2 a3 OSGE = R 1L, L2/N H
> z c o 3 o
[X3] (2) The input mode and SINK/SOURGE can be switched using SW1. F06/A04 Maximum output voltage 1, 2 Electric business office or our service office. 2|8 Ig o253 § £ 2 8.8 ® ° ® ° 8,
[X4] (3) The operating mode between each digital input terminal and terminal [CM] can be switched to "ON when shorted (active ON)" Restart mode after momentary power g g | Invertertype Ss gog 2y & 2 2 823 s i @ B i « £g
[X5] or "OFF when shorted (active OFF)". F14 failure 1 1 0 0 1 1 6.1.2.4 Delivery conditions 2 s £E 28 %5 pet 3 5238€ | 03 0o T |03 |00 |2 52
5 L N . . . . i o I a =1 = 38 o= = - P
3 [FWD] Forward (4) Digital input terminal [X5] can be set up as a pulse train input terminal by changing the function code (Mode sgleguon) - — The product delivered and handed over to the customer shall be the standard product for which no settings have been specified, or adjustments made with an application, 2= 2 gr=¢g 2 o < B m oL Elg | oRee £ %
£ ot Maximum wire length: 20 m F44 Current limiter (Level) 130% 160% and Fuji Electric accepts no responsibility for any on-site adjustments or test operation. S| T £ @ ERR- > 5 4 > sle| 2
iy rotation Maximum input pulse 30 kHz: When connected to open collector output pulse generator (pull-up and pull-down resistor) ND/HD/HND/HHD mode selection HND (3Ph200V) S @ [} 8 3 © I =
> run/stop X F80 HHD . . »n (7] = Aol = hat =
a command input 100 kHz: When connected to complementary output pulse generator ND (1Ph200V, 3Ph400V) 6.1.2.5 Service description o7 PC30UDGIVED
. g ! ! - - - - ) HH o
Refer to the User's Manual (24A7-E-01730) for details on function code settings. P02/A16 Motor 1, 2 (Rateq capacity) Setin kW Setin HP Set in kW The price of the purchased or delivered product does not include service costs such as those required for dispatching technicians and so on. Fuji Electric will be more than FRNOOO1E3o-2 /170M3458
[REV] Reverse P99/A39 Motor 1, 2 selection 5 1 5 happy to discuss this further upon request. 0.2 HH PC30UD69V500
rotation Refer to the User's Manual (24A7-E-0173c) for digital input circuit specifications. H6 STOP key priority / Start check 0 o o 3 0 0 —— FRNO002E30-2 HAND /170M3458
run/stop ) function 6.1.2.6 Applicable scope of service 04 FRNO004E30-2 HHD PC30UD69V500 7.1(08)| 106(12)
command input KO1 l\lll-ulhfunctlon l;eyt;?ad TP-A2SW 1 6 1 1 1 0 The above content applies to transactions and use within Japan. Please consult your dealer or Fuiji Electric regarding transactions or use outside Japan. 0.75 RE g Pc/:lgg’\[/)lgg\s/gog 14@21) 1421 14(2.1)[14(2.1)
[EN1] Enable input (1) When terminals [EN1]-[PLC] or terminals [EN2]-[PLC] are OFF, the inverter output transistors stop switching (safe torque off: FO9/AOS #;:i:al?:oss? 1ec2|on) 0.00% 1.1 FRNOOOGE30-2 HND /170M3460
[EN2] STO). X 2 - 0 15 HH PC30UD69V800
Be sure to operate terminals [EN1] and [EN2] simultaneously; otherwise an £ F alarm is issued and inverter operation is F11/A07 Electronic thermal 1, 2 (Overload Chapter 7 STANDARDS COMPLIANCE >1,, FRNOO010E30-2 H /170M3462
disabled. detection level) o 8 | =2 rrN00128302 | HH PCI0UDBOVISD |1 (1 2) 15.9(1.8) : }
. (2) The input mode for terminals [EN1] and [EN2] is fixed to SOURCE. The mode cannot be changed to SINK. E34/E37/E55 gverlqad earlyswammg/Currem 7.1 European Standards Compatibility (C E) S = H el - 12(3.3)| 12(3.3) | *3
32 (3) This function can be enabled and disabled with SW. If using this function, set the respective SW9 switches to the OFF side. etection 1 to The CE marking on Fuji products indicates that they comply with the essential requirements of the Electromagnetic Compatibility (EMC) Directive, Low Voltage Directive, and ;:'@ 137 FRN0020E3:-2 AN PC??%I?/%Q%EZED 10(5.3)| 10(5.3) 12(3.3){12(3.3)
£ Refer to the User's Manual (24A7-E-01730) for the terminal [EN1] and [ENZ2] circuit specifications. PO3/A17 Motor 1, 2 (Rated current) Machinery Directive issued by the Council of the European Communities. S |55
s P06/A20 Motor 1, 2 (No-load current) Note: Keeyp the ambient tempyerature at 50 °C or less t%ecomply with European standards. This does not apply to products with no standard indication & || FRNO030E3S-2 AL PC30UDE9V1600 8(8.4) 10(5.3)[10(5.3)
=) [PLC] Programmable (1) Connect the output signal power supply for the programmable controller. PO7/A21 M o s : o HND /170M3464 8(8.4) N N
a B - N " otor 1, 2 (%R1) Table 7-1 Compliance standards £ |75 HAD 27(3.0) | 27(3.0) 6(13.3)
logic controller | (Rated voltage +24 VDC (power supply voltage fluctuation range: +20.4 to +27 VDC), maximum 100 mA) POB/A2Z Motor 12 (%X Standard F ERNO040E3S-2 PC30UD69V2000 8(8.4)
signal power (2) The terminal can also be used as the power supply for loads connected to transistor outputs. Refer to the "Transistor output" otor 1, 2 (%X) N " tandar Standard value for Fuji IE3 EMC Directive Note! EN61800-3 Immunity: Second environment (Industrial) 1 HND /170M3465 421.2)| 6(13.3) _ 8(8.4)
supply section for details. P12/A26 Motor 1, 2 (Rated slip frequency) Standard value for Fuiji IE3 motor value for HP motor Emission: Category A Fe—— HAD BPC30UDBIV2000 . . 5(13.3)
P13/A27 Motor 1, 2 (Iron loss factor 1) rating (Applicable only when an optional EMC-compliant filter is attached.) 15 HND /170M3465 3(26.7)| 4212) 6(13.3)
[cMm] Digital common | This is a common terminal for digital input signals. P16/A30 Motor 1, 2 (Magnetic saturation factor motor Category C2 (FRNOO12E3E-4G or below, FRN0O11E3E-7G or below) FRNOOB9OE3L-2 HH PC30UD69V2500 : - 4(21.2) -
The terminal is insulated from terminals [11], [CMY]. to P20/A34 11t05) Category C3 (FRNO022E3E-4G or above) . = H /170M3466
(Applicable only to the EMC filter built-in type of inverters) 18. — e BC30UDBOV250 |1 -3(5-8)| 51-3(5:8) 1(42.4)| 3(26.7) 3026.7] 4(21.2)
[FM1] Analog monitor | This terminal outputs analog DC voltage of 0 to +10 VDC, or analog DC current of 4 to 20mA/0 to 20mA monitor signals. P55/A55 Motor 1, 2 (Torque current under Low Voltage Directive Adjustable speed electrical power drive systems. FRNO0BSE3S-2 H /170M3466 10.6 14(2.1)
(FMV function) | The [FM1] output form (FMV/FMI) can be switched using SW5 on the PCB and function code F29. vector control) Part 5-1: Safety requirements. Electrical, thermal and energy EN61800-5-1 22 FRNOTI5E35.2 AA BPC30UDBOV3150 (1.2) _ 2(33.6) |4y 3 [2(33.6)3(26.7) B
(FMI function) | The signal content is selected by setting function code F31 data. P56/A56 Motor 1, 2 (Induced voltage factor Machine Directives o2 EN SO 13849-1: Cat.3 / PL e 30| ; H /170M3467 2/0(67.4) - [2(33.6)["2°3
*  Allowable impedance for connection: Min. 5 kQ (at 0 to +10 VDC output) (up to 2 analog volt meters (0 to 10 VDC, input under vector control) EN 60204-1: Stop Category 0 (041 FRN0002E30-4 HH PC30UD69V500
impedance 10 kQ) can be connected.) Motor 1, 2 (For adjustment by EN 61800-5-2: S|L3 (FU"Ctl0n3| Safety: O) 0.75 HND/HD/ND /170M3458
*  Allowable impedance for connection: Max. 500 Q (with output of 4 to 20 mA DC) PS7IAST manufacturer) EN 62061: SIL, . HHD PC30UDBIV50
* Gain adjustment range: 0 to 300% ote 1: Compliance with the EMC Directive for inveners with no built-in EMC filter (FRNoooE3S-0G) is achieved in combination with a dedicated Fuiji external filter. [1.1 | FRNOOO4E3c-4 [ HND/HD 1170M3458 o
Ul " This torminal outout 56 Sianal. The siamal contont s selocted I th ot a5 for the FV1 function by sett * A basic type inverter that does not have a built-in EMC filter complies with the EMC Directive by combining it with an external filter dedicated to Fuji. 15 HNDJ 10.6(1.2) 159 (1.8) 14 2.1)| 14 2.1)
ulse monitor s terminal outputs a puise signal. The signal content is selected in the same way as that as for the unction by setting Category C2: In a domestic environment this product may cause radio interference in which case supplementary mitigation measures may be required. | » n PC30UDG9VS0o (10.6(1. -9 (1 ’ ’
5 (FMP function) | function code F31 data. The [FM1] output form (FMP) can be switched using SW5 on the PCB and function code F29. Chapter 4 FUNCTION CODES Chapter 5 ALARM DISPLAY o gory o fIF'DSv'I - t'j ;’ o ;e usegon‘; e vloltla i n;m"’;rL o, Su”pzes domgﬁc' '?en;ises ‘ ra:io o u’;nc in‘:::ference . o | TRNO00GES -4 [HND/HDND| _/170M3459 14 (2.1)[14 (2.1)
£ *  Allowable impedance for connection: Min. 5 kQ (up to two analog voltmeters (0 to 10 VDC, input impedance 10 kQ) can be Function codes can be viewed and downloaded by accessing the QR Code below.  The alarm display can be viewed and downloaded by accessing the QR Code below. ategory L.o: This type o s not intendef a ge p PP p ’ q 4 I | FRNOOO7E30-4 HH PC30UD69V630
2 connected.) expected if used on such a network 3 HND/HD/ND /170M3460
8 (Set F34 to between 1 and 300% if using as average voltage output.) Function code list QR Code Alarm display list QR Code Category C2 and C3: It has a risk about other equipment malfunction or breakdown by radiated electric field strength out of frequency range that is defined. 137 | FRN0012E30-4 HH P%Iigg’agi\éﬁi%
g *  Pulse duty: Approx. 50%, pulse rate: 25 to 6000 p/s (at full scale) e EN 61800-3: 2004 + A1: 2012 2nd Environment and EN/IEC 61800-3: 2018 2nd Environment. g 5.5 HND}_{: glND _ 12 (3.3)| 12(3.3) _
: ; ; ftor si =] Note 2: Refer to the User's Manual (24A7-E-01730) for details on the Machinery Directive. 2 [75] PC30UD69V1000
[FM2] Analog monitor | This terminal outputs analog DC voltage of 0 to +10 VDC, or analog DC current of 4 to 20mA/0 to 20mA monitor signals. &L . e ) ¢ = > v - < [ 7.5|FRNO0022E30-4 [ HN D 1170M3462 10 (5.3)[ 10(5.3) 12 (3.3)[12 (3.3)
(FMV2 function) | The [FM2] output form (FMV2/FMI2) can be switched using SW7 on the PCB and function code F32. Note 3: Compatibility with revised EMC Directive and Low Voltage Directive g i ND 27(3.0)| 27(3.0)
(FMI2 function) | The signal content is selected by setting function code F35 data. In the revised EMC Directive (2014/30/EU) and Low Voltage Directive (2014/35/EU), it is necessary to clearly state the name and the address of manufacturers and .g _7-1i FRNOO29E30-4 HHE‘/EID PC30UD69V1250 8(84) 10 (5.3)[10 (5.3),
* i ion: Mi i " . . importers to enhance traceability. I L 0~ - -
;;Ho:}v::r:i;n]%el?g;gz;ogecgg:szg?:a ;\/Im. 5kQ (at 0 to +10 VDC output) (up to 2 analog volt meters (0 to 10 VDC, input hitps:/A fujielectric.com/productsfinverte https:/A fujielectric.com/products/inverte P! Y. g 5 ND /170M3463 5 (133] 8(8.4)
. P - o . r/frenic-acee3/download/pr1/ r/frenic-acee3/download/pr2/ Importers shall be indicated as follows when exporting products from Fuji Electric to Europe. £ [11] HHD 8(8.4)
Allowable impedance for connection: Max. 500 Q (with output of 4 to 20 mA DC) = . = 5| ERN0037E30-4 [ AND/HD PC30UD69V 1250 8(8.4)[8(84)
* Gain adjustment range: 0 to 300% Manufacturer Importer in Europe ND /170M3464 5 (13.3) 5 (13' 316 (13' 3)
m Anal This i inal f 1oa inout/ ianals. Th s insulated fi inals [CM1. MY’ Fuiji Electric Co,, Ltd. . : Fuiji Electric Europe GmbH . HHD 6(13.3)—5 ® ;‘) 3 (88 ;‘) 1 3
11 nalog common is is a common terminal for analog input/output signals. The terminal is insulated from terminals [CM], [ 1. Function codes (excerpt) 5520, Minami Tamagaki-cho, Suzuka-city, Mie 513-8633, Japan Goethering 58, 63067 Offenbach am Main, Germany 8.5| FRN0044E35-4 [_FAND/HD PC?P%?/IGC’?%LGOD 8(8.4)
- [y1] Transistor (1) Various signals (running signal, frequency reached signal, overload forecast signal, etc.) set with function codes E20 and E21 <Precaution when exporting to Europe> o . - . . . 2 ND 1.3(5.8)| 51.3(5.8) 4 (21.2)| 6(13.3) 6
3 Y2 output 1 to 2 can be output. Refer to the User's Manual (24A7-E-01730) for details. Function code Name Data setting range + Not all Fuji Electric products in Europe are necessarily imported by the above importer. If any Fuji Electric products are exported to Europe via another importer, 18.5 HHD e A 6 (13.3) - (13.3)
E tval P o { ) 970 lease ensure that the importer is clearly stated by the customer. = PC30UDEOV 1600
3 (2) The operating mode between transistor output terminals [Y1] and [Y2] and terminal CMY can be changed to "ON when signal N N p P y y - 22 | FRNOO5S9E30-4 | HND/HD 7170M3464 4 (21.2) 6 (13.3)
° " o ) " d Fo1 Frequency setting 1 0: Keypad key operation (A)/(7) keys) 30 ND (26.7)] 4 (21.2) aia > 14 (2.1)
5 output (active ON)" or "OFF when signal output (active OFF)". . . . e s 10.6(1.2) *1*9
ki * i - . i R 1:  Analog voltage input (terminal [12]) (0 to +10 VDC) 7.2 Compliance with UL Standards and Canadian Standards (cUL Certification) [ 22 | HHD 4(21.2)[ 6 (13.3) 6 (13.3)
) Maximum voltage for pull-up power supply: 48 V, maximum load current when ON: 50 mA PC30UD69V2000
2 - — - - - 2:  Analog current input (terminal [C1]) (4 to 20 mA DC) 7.21 General Comments [ 30 | FRNOO72E30-4 | HND/HD /170M3465 (26.7)] 4(21.2) | 14 (21.2)
E [CMY] Transistor This is a common terminal for transistor output signals. 3:  Analog voltage input (terminal [12]) + analog current input (terminal [C1]) 37 ND 2 (33.6)] 3(26. 13 (26.7)[4 (21.2)
output common | The terminal is insulated from terminals [CM], [11]. 5: Analog voltage input (terminal [C1]) (0 to 10 VDC) UL Standards (Underwriters Laboratories Inc. standards) are North American safety standards used to prevent fire and other such accidents, and offer protection to users, [5.5 HHD PC30UDE9V100 12 12 4 4
service technicians, and the general public.cUL indicates that products which comply with CSA standards are certified by UL. cUL certified products are as effective as those 7.5 | FRNO022E3E-4| HND/HD S [ INPUT | INPUT 10 10 2 2
7: UP/DOWN trol ETH /170M3462
[30A] Integrated (1) When the inverter stops with an alarm, an integrated alarm is output at the relay contact (1C). control i certified as complying with CSA standards. > |11 ND 10.6(1.2)| 35.4(4.0) 8 8 0 0
3| [30B] alarm output Contact capacity: 250 VAC 0.3A cos¢ = 0.3, 48 VDC 0.5 A 8: Keypad key operation (DI keys) (with balanceless bumpless) 8 [75] HHD PC30UDBOVA25, | Other | Other 10 10 2 2
3 [30C] (2) The same signals as those of terminals [Y1] to [Y2] can be selected and output. ) ) . ]g’_— ngteaﬂ '%Fii;;:?;m interface card (option) 7.2.2 UL Standards and Canadian Standards (cUL Certification) Compatibility ; [ ;_ FRNOO029E3E-4 HN’\IIJIIDHD roMaAes 21 27(3.0)| 27(3.0) 2 N 0
3 (3) Itis possible to switch between a "short circuit between terminals [30A] and [30C] when an ON signal is output (excitation: | 12 Pulse train input Compatibility with UL Standards (UL61800-5-10) and Canadian Standards (cUL certification: C22.2 No.274-17) is ensured by installing inverters with UL / cUL marking in 85 D - 5 8 -
g active ON)" or an "open circuit between terminals [30A] and [30C] when an ON signal is output (non-excitation: active OFF)". accordance with the following S PC30UD69V1250
Q F02 Operation method 0: Keypad operation (rotation direction input: terminal block) ) 3 FRNOO37E3E-4| HNL/HD /170M3464 INPUT | INPUT
© 1:  External signal (digital input . e = ND 15.9(1.8)| 35.4(4.0) 6 8
: uL and C (cUL Cer Ci [ HHD 6 8 8
2: Keypad operation (forward rotation) FRNOO4E3E-4 ANDAD—| PC30UD69V 1605 Other Other
[DX+] RS-485 This is an input/output terminal used to connect a computer or programmable controller, etc. by RS-485 communication. (Refer 3:Keypad operation (reverse rotation) A WARN I N G - ND /170M3464 21(3.0)| 27(3.0) 7 6 6
[DX-] communication to the User's Manual (24A7-E-0173n) for details on terminating resistance.) FO3 Maximum output frequency 5.0 to 599.0 Hz HHD PC30UD69V500
sD] | port2 1 > FRNOOO1E3o-7 —Hym 170M3458
(Refer to User's Manual (24A7-E-01730) for details on recommended rod terminals.) Fo4 Base frequency 1 5.0 to 599.0 Hz High available fault current — damage warning: | FRN0002E30-7 HH D PC/%(;%]JBI%%\SISOD
For keypad | RS-485 (1) This is used as a connector for connecting the keypad. The keypad power is supplied from the inverter via an extension cable FO5 Rated voltage at base 0: VR disable (outputs voltage proportional to power supply voltage) The opening of the branch-circuit protective device may be an indication that a fault current has been interrupted. To reduce the risk of fire or electric shock, current- > | 0.4 [FRINGOTIE3ET AL g
connection | communication for remote operation. If using an extension cable, turn ON the SW2 terminating resistor. frequency 1 80 to 240 V: AVR enable (200V series) carrying parts and other components of the controller should be examined and replaced if damaged. If burnout of the current element of an overload relay occurs, the s HAD PC30UD69V500 | 7.1(0.8) | 10.6(1.2) 14.(2.1)| 14 (2.1)
§|RJ-45 port 1 (2) This is used to connect a computer or programmable controller, etc. by RS-485 communication after disconnecting the 160 to 500 V: AVR enable (400V series) complete overload relay must be replaced. & [g55| FRNO004E3C-7 HND /170M3459
§ connector keypad. (Refer to the User's Manual (24A7-E-01730) for details on terminating resistance.) FO6 Maximum output voltage 1 80 to 240 V: AVR enable (200V series) § 0.75 FRNOOO5E3E-7 HA 3 |14 2nla 21| 3
s (3) If connecting an extension cable for remote operation, a keypad relay adapter (option) is necessary. 160 to 500 V: AVR enable (400V series) &CAUTI O N £ HHD Pclagg’agi\égou h (2.1)14 2.1) -
2 Pins 1, 2, 7, and 8 are assigned as the power supply source for the keypad. When connecting this RJ-45 connector to other P b [ 1.1 FRNOOOGESH-7 HND
£ g y Vi 9 @
N a FO7 Acceleration time 1 0.00 to 6000 s n - n n - - - k=3 w
g devices, do not use these pins. _ ) *0.00 is for acceleration and deceleration time cancel (when performing soft-start and stop externally) 1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in each model. 2 | 1.5 FRNOOOBESE-7 D PC30UDBIV1250
o Do not connect the PC LAN ports, Ethernet hubs, or telephone lines to the RJ-45 connector. The inverter and the connected F08 Deceleration time 1 Use function codes F10 to F12 to set the protection level, refer to the description below. [7) FRNOO10E30-7 HHD 7170M3463 12(33)[ 12(3.3)
device may be damaged. F10 Electronic thermal overload ~ T HND 10.6(1.2)| 15.9(1.8
i i in fi 3 ; > 20 ! 2.2 [FRNOOTTESE-7|__HHD (1:2) 159(1.8)
Failure to observe this could result in fire. F09 Torque boost 1 0.0 to 20.0% (% value against base frequency voltage 1) protection for motor 1(Select motor characteristics) < It ) D PC30UD69V1250 10 (5.3)| 10 (5.3)
— — T - - - - £ 1 =— FRNO012E30-7 |— /170M3463 i -
usB USB port This is a USB connector (miniB specification) for connecting to a computer. Function codes can be edited, transferred, and F10 Electronic thermal overload | 1:  Enable (for general-purpose motors with self-cooling fan) 1: Enable (f - " ith self-cooling f i1 3 HND
connector verified, an inverter test run can be performed, and all states can be monitored using the inverter support loader (FRENIC prmedl?F\'}Ié?c:rn;g‘aor;ltenshcs 2 Enable (forinverter-driven (FY) motors with separalely excited fan) navie (for genera pu.rpose otors with selfcooling fan) " % 15 ‘-l i Note) Control circuit terminal tightening torque: 6.1 Ib-in (0.7 N-m), recommended wire size: AWG18 (0.8 mm?)
Loader)*. ; selection) 2: Enable (for inverter-driven motors with separately powered cooling fan) *; 3 Changed with F12 Note) o is replaced by a letter of the alphabet indicating the inverter type and the fuse type.
* Refer to the , User's Manual (24A7-E-01730) for details. n S \ * . : . :
¢ ) F11 (Operation level) | 0.00 (disable), current value of 1 to 135% of inverter rated current set with A unit F11 (Overload detection level) = 10 ! 1 No terminal end treatment is required for connection.
(Inverter rated current is dependent on F80.) 8 *2 Use 75 °C (167 F) Cu wire only. Use copper wire with maximum permissible temperature of 75 °C.
Chapter 3 OPERATION USING THE KEYPAD F14 Restart mode after _ 0 Trip immediately ‘ 0.00 (disable), current value of 1 to 135% of 2 3 The wire size of UL Open Type and Enclosed Type are common. Please contact us if UL Open Type exclusive wire is necessary.
Refer to the User's Manual for details. momentary power failure 1: Trip after a recovery from power failure inverter rated current(Inverter rated current dependent on F80) 5 o *4 The fuses listed are representative parts.Refer to additional material (INR-S147-2587) for the alternative parts.
(operation selection) | 2:  Trip after momentary deceleration is stopped F12=10
R 3:  Continue to run (for heavy inertia load or general load) - F12=5
3.1 Name and Function of Each Keypad Part 4: Restart from frequency at power failure (for general load) F12 (Thermal time constant) g 7.3 Radio Waves Act (South Korea)
The keypad all i d stop the motor, display various data, configure function code data, and monitor /O signal states, maint information and al 5 _Restartfrom starting frequency 0 Skl F12=0. .
The keypad allows you to run and stop the motor, display various data, configure function code data, and monitor /O signal states, maintenance information and alarm — 0 50 100 150 200 Compliance with the Radio Waves Act (South Korea)
information. F16 Frequency limiter (Low) | 0.0 t0 599.0 Hz 0.5 to 75.0 min. Refer to the graph on the right. (Output current / Detection level current) x 100 (%) User guidance
7-segment LED monitor F26 (I\éotol_' sofund ) [FIIRN -E3S (Baslggﬁe)] [ERN -E3E (EMC filter built-in type)] This product has undergone a conformity assessment for the purpose of use in work environments, and is intended for use in areas outside the home.
B (Mini-B arrier frequency, * Inverter type: Only the following product types are applicable to this certification.
N . USB ( vy ) 0.75 to 16 kHz: HHD speclflcanon 0001 to 011, HND specification= 0001 to 0010, 0030 to 0088 2. No terminal end treatment is required for connection. y. 25 - v pp_
Located on inverter unit side. Up key 0.75 t " i Type: FRNAAAE3S-0G, FRNAAAE3E-oG
.75 to 10 kHz: HND specification= 0012 to 0020, 0115 i . " . oo " P . .
RUN ki - Inverter type: FRN***E3S/E-4G 3. Use Cu wire only. (A: Replaced with the inverter capacity o: Replaced with the number 2, 4, or 7 indicating the inverter series)
ey 0.75 to 16 kHz: HHD specification= 0002 to 0072, HND/HD specification= 0002 to 0059 4. Use R/C Appliance Wiring Material (AVLV2/8), rated min. 105°C/600V for control circuit if the control circuit wiring can touch to the main circuit part. . . .
0.75 to 10 kiHz: HND specification= 0072, ND specification= 0002 o 0059 5. Short circuit rating (Products without standard indication [ are not appicable.)
. 0.7510 6 kHz: NIZ,)jPeclflcatlon— 0072 "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 240 Volts Maximum for 200 V class input when protected by i . i i
Inverter type: FRN****E3S/E-7G . Applicant: Fuiji Electric Korea
RUN LED 0.75 to 16 kHz: HHD specification= 0001 to 0012(FRN- E3S) 0001 to 0011(FRN-E3E) Semiconductor Protection Fuses having an interrupting rating not less than 100,000 rms Symmetrical Amperes, 240 Volts Maximum." Models FRN; rated for 200V . .
Program/Reset key b class input. "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 480 Volts Maximum when protected b Equipment name: Inverter
0.75 to 10 kHz: HND specification= 0001 to 0012(FRN-E3S) p g Y| P p f origin: Indicated at
Semiconductor Protection Fuses having an interrupting rating not less than 100,000 rms Symmetrical Amperes 480 Volts Maximum." Models FRN; rated for 400V Country of origin: ndicated on nameplate
STOP ke P02 Motor 1 (capacity) | 0.01 to 1000 kW (when P99 = 0 or 4, 15) class input. Date of manufacture: Indicated on nameplate
LED indicators v 0.01 to 1000 HP (when P99 = 1) "Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be provided in accordance with the National Manufacturer: Fuji Electric Co., Ltd.
P03 Rated t) | 0.00 to 2000 A Electrical Code and any additional local codes." Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must
Function/Data key Shift key Down key (Rated current) ° be provided in accordance with the National Electrical Code and any additional local codes.
) ) Po4 (Auto-tuning) | 0:  Disable 6. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector sized for the wire gauge involved. Connector must be fixed
Table 3-1 Overview of names and functions of keypad parts and USB parts ; gﬁzt}gﬂl?ugning using the crimp tool specified by the connector manufacturer.
" " . X it i 7. All circuits with terminals L1/R, L2/S, L3/T, L1/L, L2/N, R0, TO must have a common disconnect and be connected to the same pole of the disconnect if the
Item Display and keys Function overview g g{gg?&ﬁ?&u?%m;:m Zaggr?sf pole position offset tuning terminals are connected to the power supply.
Four-digit, 7-segment LED monitor which displays the followings according to the operation modes. - - y
= In Running mode: Running status information (output frequency, output current, output voltage, etc.) Changes to P99 Motor 1 selection 0: Motor characteristics 0 (Fuji standard IM, 8-series) Dmnm‘( 8 ) m!w‘m( mecs ) D_omu( mees )
. the light alarm display when a light alarm occurs. 1: Motor characteristics 1 (HP rating IMs) reoetcaete ! mc  Fuse reoelcaets /  mc Fuse ReDELCBete /  MC Fuse
LED monitor . . R 3:  Motor characteristics 0 (Refer to replacement material when using Fuji IM, 6-series.) — ——— —C 9 UR 0 LR —— ————— —C 9 UL
u In Programming mode: Menus, function codes, function code data, etc. 4. Other IMs Fover i i 1218 Fower : | 1218 Fover :
: - " . . poly PRIy e 2 PRly
m In Alarm mode: Alarm codes showing why protective function was triggered 5. Motor characteristics 5 (Fuji premium efficiency motors) i i i — e P I L ¢ 1N
20: Other (synchronous motors) 7
Program / Reset key which changes the operation mode. 21: Motor characteristics (Fuji synchronous motor (GNB2 series)) RO
m In Running mode: Pressing this key changes the inverter mode to Programming mode. 23: Motor characteristics (Fuji synchronous motor (GNP1 series)) I
= In Programming mode: Pressing this key changes the inverter mode to Running mode. Inverter Inverter Inverter
m In Alarm mode: E;iistigngi;iﬁzyn?gg;clearing the cause of the alarm resets the alarm and changes the mode FRNOOBIE3:-2 or below FRNOOSSE30-2 or above Connection diagram of the single
| FRNO044E30-4 or below FRNOO59E30-4 or above phase input type.
Operation keys Function/Data key which performs the following operations.
= In Running mode: Pressing this key changes the information to be displayed concerning the status of the inverter
(output frequency (Hz), output current (A), output voltage (V), etc.)
m In Programming mode: Pressing this key displays the function code or finalizes the data setting.
m In Alarm mode: Pressing this key displays details of the problem indicated by the alarm code displayed on the
LED monitor.




