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Preface

Thank you for purchasing our FRENIC-MEGA series of inverters.

This product is designed to drive a three-phase induction motor. Read through this instruction manual and be familiar with
proper handling and operation of this product.

Improper handling might result in incorrect operation, a short life, or even a failure of this product as well as the motor.

This instruction manual has been prepared for the inverter versions to be destined for Asia (FRN _ __ G1M-2A/4A) and EU
(FRN _ _ _ G1m-4E). The major differences from other inverter versions are factory defaults.

Have this manual delivered to the end user of this product. Keep this manual in a safe place until this product is discarded.

Listed below are the other materials related to the use of the FRENIC-MEGA. Read them in conjunction with this manual as
necessary.

* FRENIC-MEGA User's Manual
* RS-485 Communication User's Manual

These materials are subject to change without notice. Be sure to obtain the latest editions for use.

W Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or maintenance and
inspection. Ensure you have sound knowledge of the device and familiarize yourself with all safety information and
precautions before proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

A W ARN I N G Failure to heed the information indicated by this symbol may lead to dangerous conditions,
possibly resulting in death or serious bodily injuries.

AC AU TI O N Failure to heed the information indicated by this symbol may lead to dangerous conditions,
possibly resulting in minor or light bodily injuries and/or substantial property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences. These safety

precautions are of utmost importance and must be observed at all times.

Application

AWARNING

» The FRENIC-MEGA is designed to drive a three-phase induction motor. Do not use it for single-phase motors or for
other purposes.

Fire or an accident could occur.

* The FRENIC-MEGA may not be used for a life-support system or other purposes directly related to the human safety.

* Though the FRENIC-MEGA is manufactured under strict quality control, install safety devices for applications where
serious accidents or property damages are foreseen in relation to the failure of it.

An accident could occur.

Installation

AWARNING

* Install the inverter on a base made of metal or other non-flammable material.
Otherwise, a fire could occur.

* Do not place flammable object nearby.
Doing so could cause fire.
* Inverters with a capacity of 30 kW or above, whose protective structure is [P0, involve a possibility that a human body

may touch the live conductors of the main circuit terminal block. Inverters to which an optional DC reactor is connected
also involve the same. Install such inverters in an inaccessible place.

Otherwise, electric shock or injuries could occur.

ACAUTION

* Do not support the inverter by its front cover during transportation.
Doing so could cause a drop of the inverter and injuries.

» Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into the inverter or from
accumulating on the heat sink.

* When changing the positions of the top and bottom mounting bases, use only the specified screws.
Otherwise, a fire or an accident might result.

* Do not install or operate an inverter that is damaged or lacking parts.

Doing so could cause fire, an accident or injuries.




Wiring

AWARNING

* Ifno 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.

Otherwise, a fire could occur.

* When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection)
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current
capacity.

+ Use wires in the specified size.

« Tighten terminals with specified torque.

Otherwise, a fire could occur.

* When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of
handling their wirings together.

* Do not connect a surge killer to the inverter's output (secondary) circuit.

Doing so could cause a fire.

* Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA
and is 10 times or more the inverter rated capacity.
Otherwise, a fire could occur.

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

* Be sure to ground the inverter's grounding terminals &G.
Otherwise, an electric shock or a fire could occur.

* Qualified electricians should carry out wiring.

* Be sure to perform wiring after turning the power OFF.
Otherwise, an electric shock could occur.

* Be sure to perform wiring after installing the inverter unit.
Otherwise, an electric shock or injuries could occur.

 Ensure that the number of input phases and the rated voltage of the product match the number of phases and the voltage
of the AC power supply to which the product is to be connected.
Otherwise, a fire or an accident could occur.

* Do not connect the power supply wires to output terminals (U, V, and W).

* When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB.
Doing so could cause fire or an accident.

* In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage (i.e., reinforced
insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live conductor of the main

circuit, the insulation of the sheath might break down, which would expose the signal wire to a high voltage of the main
circuit. Make sure that the control signal wires will not come into contact with live conductors of the main circuit.

Doing so could cause an accident or an electric shock.

AWARNING A

+ Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and wait at
least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has
dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

ACAUTION

+ The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby sensors and devices.
To prevent them from malfunctioning, implement noise control measures.

Otherwise an accident could occur.

* The leakage current of the EMC filter built-in type of inverters is comparatively large. Be sure to perform protective
grounding.
Otherwise, an electric shock could occur.




Operation

AWARNING

* Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter power is ON.
Otherwise, an electric shock could occur.

* Do not operate switches with wet hands.
Doing so could cause electric shock.

« Ifthe auto-reset function has been selected, the inverter may automatically restart and drive the motor depending on the
cause of tripping. Design the machinery or equipment so that human safety is ensured at the time of restarting.

Otherwise, an accident could occur.

 If the stall prevention function (current limiter), automatic deceleration (anti-regenerative control), or overload
prevention control has been selected, the inverter may operate with acceleration/deceleration or frequency different
from the commanded ones. Design the machine so that safety is ensured even in such cases.

* The ¢ key on the keypad is effective only when the keypad operation is enabled with function code F02 (=0, 2 or 3).
When the keypad operation is disabled, prepare an emergency stop switch separately for safe operations.

Switching the run command source from keypad (local) to external equipment (remote) by turning ON the "Enable
communications link" command LE disables the ¢ key. To enable the &) key for an emergency stop, select the STOP
key priority with function code H96 (= 1 or 3).

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

Otherwise, an accident could occur.

+ If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the inverter
automatically restarts running the motor when the power is recovered.
Design the machinery or equipment so that human safety is ensured after restarting.

+ If the user configures the function codes wrongly without completely understanding this Instruction Manual and the
FRENIC-MEGA User's Manual, the motor may rotate with a torque or at a speed not permitted for the machine.
An accident or injuries could occur.

« Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input terminals L1/R,
L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W.

» Even if the run command is set to OFF, voltage is output to inverter output terminals U, V, and W if the servo-lock
command is ON.

 Even if the motor is stopped due to DC braking or preliminary excitation, voltage is output to inverter output terminals
U, V,and W.
An electric shock may occur.

* The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the
specifications of motors or equipment beforehand.

Otherwise, injuries could occur.

ACAUTION

* Do not touch the heat sink and braking resistor because they become very hot.
Doing so could cause burns.

» The DC brake function of the inverter does not provide any holding mechanism.
Injuries could occur.

 Ensure safety before modifying the function code settings.

Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and frequency change
commands can be assigned to digital input terminals. Depending upon the assignment states of those terminals,
modifying the function code setting may cause a sudden motor start or an abrupt change in speed.

* When the inverter is controlled with the digital input signals, switching run or frequency command sources with the
related terminal commands (e.g., SS1, $S2, $§4, S8, Hz2/Hz1, Hz/PID, IVS, and LE) may cause a sudden motor start
or an abrupt change in speed.

 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.

An accident or injuries could occur.




Maintenance and inspection, and parts replacement

AWARNING A

* Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five minutes for
inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or
above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, using a multimeter or a
similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25
VDC or below).

Otherwise, an electric shock could occur.

* Maintenance, inspection, and parts replacement should be made only by qualified persons.
+ Take off the watch, rings and other metallic objects before starting work.
+ Use insulated tools.

Otherwise, an electric shock or injuries could occur.

» Never modify the inverter.
Doing so could cause an electric shock or injuries.

Disposal

ACAUTION

* Treat the inverter as an industrial waste when disposing of it.
Otherwise injuries could occur.

GENERAL PRECAUTIONS

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts. Restore the
covers and shields in the original state and observe the description in the manual before starting operation.

Icons
The following icons are used throughout this manual.

Note This icon indicates information which, if not heeded, can result in the inverter not operating to full efficiency, as well
as information concerning incorrect operations and settings which can result in accidents.

Tip  This icon indicates information that can prove handy when performing certain settings or operations.

(@] This icon indicates a reference to more detailed information.



Conformity to the Low Voltage Directive in the EU

If installed according to the guidelines given below, inverters marked with CE are considered as compliant with the Low
Voltage Directive 2006/95/EC.

Compliance with European Standards

Adjustable speed electrical power drive systems (PDS).

Part 5-1: Safety requirements. Electrical, thermal and energy. EN61800-5-1: 2003

AWARNING A

1. The ground terminal @G should always be connected to the ground. Do not use only a residual-current-operated
protective device (RCD)/earth leakage circuit breaker (ELCB)* as the sole method of electric shock protection. Be sure
to use ground wires whose size is greater than power supply lines.
*With overcurrent protection.

2. To prevent the risk of hazardous accidents that could be caused by damage of the inverter, install the specified fuses in
the supply side (primary side) according to the following tables.
- Breaking capacity: Min. 10 kA
- Rated voltage: Min. 500 V

Nominal
Power applied HD/ Fuse rating
supply Inverter type LD
voltage I(Ill(({;?)r mode
0.4 [FRN0.4G1m-20 10 (IEC60269-2)
0.75 [ FRN0.75G1m-20 15 (IEC60269-2)
1.5 |[FRNI1.5G1m-20 HD |20 (IEC60269-2)
2.2 [FRN2.2G1m-200 30 (IEC60269-2)
3.7 [FRN3.7G1m-20 40 (IEC60269-2)
33 FRN5.5G1m-20 HD 125 (IEC60269-4)
LD
73 HD
FRN7.5G1m-20 160 (IEC60269-4)
LD
11 )
FRN11G1m-200 160 (IEC60269-4)
LD
15 )
> FRN15G1m-20 200 (IEC60269-4)
=3 LD
S 18.5 )
0 FRN18.5G1m-20 250 (IEC60269-4)
é 22 LD
5 FRN22G1m-200 l:DD 250 (IEC60269-4)
E 30 HD
FRN30G1m-20 350 (IEC60269-4)
LD
37 )
FRN37G1m-20 400 (IEC60269-4)
LD
45 )
FRN45G1m-20 450 (IEC60269-4)
55 LD
FRN55GIm-20 |12
LD
75
FRN75G1m-20 HD 500 (IEC60269-4)
90 LD
FRNOOGIm-20 |12
110 LD

Power
supply

* 4.0 kW for the EU. The inverter type is FRN4.0G1 m-4E.

Note: A box (M) in these tables replaces S or E depending on the
enclosure.
A box (O) in these tables replaces A or E depending on the
shipping destination.

MccB
Disconnect or

RCD/ELCB, etc. Fuses

—
X " — L1/R

i | —
/§ © L2/S
< © L3/T

FRENIC-MEGA

Nominal
Power applied HD/ Fuse ratin
supply PP Inverter type MD/LD g
motor A
voltage (kW) mode
04 | FRNO4GIm-40 3 (IEC60269-2)
0.75 | FRN0.75Gm-400 6 (IEC60269-2)
1.5 |FRNLSGIM4O | pp [10(EC60269-2)
22 | FRN2.2G1m-40 15 (IEC60269-2)
3.7 |FRN3.7GIm-4A
(4.0)* | FRN4.0G 1 m-4E 20 (TEC60269-2)
5.5 HD
FRNS.SGIM-40 (— 10— 80 (IEC60269-4)
7.5
HD
FRN7.5G1m-40 {—5— 80 (IEC60269-4)
1
HD
FRNIIGIM-40 (18— 125 (IEC60269-4)
15
HD
FRNISGIM-40 (15— 125 (IEC60269-4)
18.5
FRN18.5Gm-40] IL{DD 160 (IEC60269-4)
2
HD
FRN22G1m-40 15— 160 (IEC60269-4)
30
HD
FRN30GIM-40 |—15—250 (IEC60269-4)
37
HD
FRN37G1M-40 15— 315 (IEC60269-4)
45
HD
FRN4SG1M-40 (15— 315 (IEC60269-4)
55
HD
FRNSSG1m-40 (15— 350 (IEC60269-4)
> 75 )
g FRN7SG1m-40 (15— 350 (IEC60269-4)
2 %0 HD
i FRN90G | m-4L] 350 (IEC60269-4)
I . MD/LD
Q
£ FRNT10Gm-40 | —H2 | 400 (IEC60269-4)
=H MD/LD
FRN132Gm-40 |12 450 (IEC60269-4)
160 MD/LD
FRN160Gm-40 12500 (IEC60269-4)
200 MD/LD
FRN200Gm-40 D550 (IEC60269-4)
220 MD/LD
HD
250 | FRN220GE-40 | MD | 630 (IEC60269-4)
280 LD
HD
315 | FRN280GE-400 | MD
355 LD
= 25900 (IEC60269-4)
355 | FRN315Gm-40 | MD
400 LD
355 HD
400 | FRN355Gm-40 | MD
450 LD | 1250
200 HD | (IEC60269-4)
450 | FRN400GE-400 | MD
500 lI:[DD
FRN500Gm-40]
630 LD | 2000
HD | (IEC60269-4)
FRN630Gm-40]
710 . LD




Conformity to the Low Voltage Directive in the EU (Continued)

AWARNING A

3. When used with the inverter, a molded case circuit breaker (MCCB), residual-current-operated protective device
(RCD)/earth leakage circuit breaker (ELCB) or magnetic contactor (MC) should conform to the EN or IEC standards.

. When you use a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) for protection
from electric shock in direct or indirect contact power lines or nodes, be sure to install type B of RCD/ELCB on the input
(primary) of the inverter if the power supply is three-phase 200/400 V.

. The inverter should be used in an environment that does not exceed Pollution Degree 2 requirements. If the environment
conforms to Pollution Degree 3 or 4, install the inverter in an enclosure of IP54 or higher.

. Install the inverter, AC or DC reactor, input or output filter in an enclosure with minimum degree of protection of IP2X
(Top surface of enclosure shall be minimum IP4X when it can be easily accessed), to prevent human body from touching
directly to live parts of these equipment.

. Do not connect any copper wire directly to grounding terminals. Use crimp terminals with tin or equivalent plating to
connect them.

. Use wires listed in IEC60364-5-52.

Recommended wire size (mm?®)
o 3 Main circuit
gl 2 ,
5 =) 3 MCCB or Main power B E N
i S | RCD/ELCB *1 input *2 2, L lsa] 5 |28|2E
= = = ~| © IS
& & Inverter type ) Rated current [LI/R, L2/8, L3/T] % jul g = 2 =~ 5 I § =)
2 = S Inverter’s 2= § 5 <t 8 s | E =
5 g % grounding *3 E > SE 2= E 3 Bl % e
| 5 [&C] °5 | A& | Ex| O |[£3]<¢3
4 W[ Wo | W Wo | = 2 <
DCR DCR DCR DCR
0.4 |FRN0.4G1m-20 5 5
0.75 | FRN0.75G1m-20 10 1 1 1 1
1.5 |FRN1.5G1m-20 HD 10 15
2.2 | FRN2.2G1m-200 20 1.5
3.7 |FRN3.7G1m-20 20 30 2.5 4 2.5 2.5
55 HD 30 50 4 6 4 4
FRN5.5G1m-20
LD 6 1
7.5 40 75 6 10 6
HD
FRN7.5G1m-20
LD 10
11 50 100 10 16 16
HD -
FRN11G1m-20
LD
15 75 125 16 25 16 25
HD
> FRN15G1m-20 T
S| 185 0 150 25 35 25
% FRN18.5G1m-20 100 35
= LD 0.75
| 22 175 35 50 35 1.5
[ HD 2.5
o FRN22G1m-20
= LD
=1 30 D 150 200 50 70 50 70
FRN30G1m-200 D 2.5
37 D 175 250 70 95 70 95
FRN37G1m-20 D 4
45 1D 200 300 95 70%2 95 50%2
FRN45G1m-20 ) 6
55 1D 250 350 50%2 95x2 70%2 70%2
FRN55G1m-20 T 10 2.5
75 D 350 95x2 95x2 95%2
FRN75G1m-20 D
90 D 400 120x2 120x2 120x2 -
FRN90OG1m-200
110 LD 500 150x2 150x2 150x2
Note: A box (M) in the above table replaces S or E depending on the enclosure.

A box (O) in the above table replaces A or E depending on the shipping destination.

*1 The frame size and model of the MCCB or RCD/ELCB (with overcurrent protection) will vary, depending on the power transformer capacity.
Refer to the related technical documentation for details.

*2 The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at a surrounding temperature of 40°C.

*3 Grounding terminal can connect one wiring only.
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Conformity to the Low Voltage Directive in the EU (Continued)

AWARNING A

Recommended wire size (mmz)
8 8 Main circuit
< =] —8
= = =} MCCB or Main power 8 | . —
>3 g | RCD/ELCB *1 input *2 . . = | 25|82
= = { LIR, L2/S, L3/T]| E ¢ o | Eg| 2|25 EC
& § Inverter type S Rated current | | K ’ 1l & * |l gx | 25| 35 ERARa~
2 = S Inverter’s gz 2T | = g S ERS & -
E E 3 grounding *3 g S5 2= g |°& e
g 3 2 [&G] 2S5 | fE | Ex| C |£7 <3
W/ | Wi W/ Wio | — ~
DCR DCR DCR DCR
0.4 | FRN0.4G1m-40 5
0.75 | FRN0.75G1m-40 5 1
1.5 |FRN1.5G1m-40 HD 10 1 1
22 |FRN2.2G1m-40 15 1
3.7 |FRN3.7G1H-4A 10 2 s
(4.0*| FRN4.0G1M-4E )
5.5 HD 15 30 2.5 1.5 1.5
FRN5.5G1m-40 Db
7.5 20 40 1.5 4 2.5 2.5
HD
FRN7.5G1m-40
LD
11 30 50 4 6 4 4 1
HD
FRN11G1m-40
LD
15 60 10 6 6
HD
FRN15G1m-40 40 6 -
LD
18.5 75 10
HD
FRNI18.5G1m-40 16 10 ~| ~
22 LD 50 100 10 16 3|3
HD | N |
. FRN22G1m-400 0D 55
\
2| 30 75 16 25 16 |
< HD |
3 FRN30G1m-40 125 25 Z\| Z
£ LD JdE
2| 37 35 25 S
: HD 25
o FRN37G1m-40 100 25
= LD
= 45 150 50 35 35 1.5
HD
FRN45G1m-40
LD I
55 125 200 35 70 50 70 *®
HD B
FRN55G1m-40 2.5 8
LD w| v
75 175 70 70 95 =
HD (== e
FRN75G1m-40 4
LD
90 200 95 95 120
HD
FRN9OG1m-40
MD/LD
110 D 250 50x2 150
FRN110G1m-40 70%x2
MD/LD
132 300 - 70%x2 - 70%2
HD 2.5
FRN132G1m-40
MD/LD -
160 D 350 185 240 300
FRN160G1E-40
MD/LD
200 D 300 120x2
FRN200G1m-40 500 300
MD/LD
220 150%2 | 150%2
FRN220G1m-40 HD

*4.0 kW for the EU. The inverter type is FRN4.0G1®-4E.

Note:

A box (M) in the above table replaces S or E depending on the enclosure.

A box (O) in the above table replaces A or E depending on the shipping destination.

*1 The frame size and model of the MCCB or RCD/ELCB (with overcurrent protection) will vary, depending on the power transformer capacity.
Refer to the related technical documentation for details.

*2 The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at a surrounding temperature of 40°C.

*3 Grounding terminal can connect one wiring only.
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Conformity to the Low Voltage Directive in the EU (Continued)

AWARNING A

Recommended wire size (mm?)

o IS Main circuit
gl 2 MCCB 5
3 _g e or* Main power JUN [ - R
AR Z | RCD/ELCB *1 input *2 - 5.l 512 S % =
& § Inverter type S Rated current | L-1/R, L2/S, L3/T] % | ogxr |l 2L 5 T S
| = S Inverter’s > = ST| 28] ¢t 5 €5
E é 3 grounding *3 ;:'5' 55 2 = g |° B A =
£l £ = [&G] 25| AR Ex| © £33 <3

W/ W/o W/ W/o = M

DCR | DCR | DCR | DCR

250 MD 185%2 185x2 | 185x2

FRN220G1m-40
LD | 600
280 240%2
HD
FRN280G1m-400 240%2 240x2 | ~
MD <@

315 <5
FRN315G1m-40 | HD CI]
FRN280GIM-40 | LD | 800 300x2 SHIS)

> | 355 |FRN315GIm-40 | MD 300x2 300x2 -
S FRN355G1M-40 | HD AFE
AR
2 FRN315G1m-40 | LD
s - - - 25 | 25
€| 400 |FRN355GIm-40 | MD 240x3 240x3 | 300x3
;é FRN400G1m-40 | HD o
= FRN355G1m-40 | LD | 1200 S
450 300x3 | 240x4 2
MD | n
FRN400GI M40 |—— 300%3 P
500 240%4
HD
FRN500G1m-400
LD 300x4
630 1400
HD 300x4 300x4
FRN630G1m-40
710 LD | 1600

Note: A box (M) in the above table replaces S or E depending on the enclosure.

*1

*2
*3

10.

11.

A box (O) in the above table replaces A or E depending on the shipping destination.

The frame size and model of the MCCB or RCD/ELCB (with overcurrent protection) will vary, depending on the power transformer capacity.
Refer to the related technical documentation for details.

The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at a surrounding temperature of 40°C.

Grounding terminal can connect one wiring only.

When you use an inverter at an altitude of more than 2000 m, you should apply basic insulation for the control circuits
of the inverter. The inverter cannot be used at altitudes of more than 3000 m.

The inverter has been tested with IEC61800-5-1 2007 5.2.3.6.3 Short-circuit Current Test under the following
conditions.

Short-circuit current in the supply: 10 kA

Maximum 240 V for 200 V class series with 22 kW or below
Maximum 230 V for 200 V class series with 30 kW or above
Maximum 480 V for 400 V class series

Use the inverter connecting the power system which has earthed neutral-point. In case of nonearthed system (ex. I-T
NET), the control interface of the inverter is basic insulation, thus do not connect SELV circuit from external controller
directly. See Basic connection diagram (2.3.4)
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Conformity with UL standards and CSA standards (cUL-listed for Canada)

UL/cUL-listed inverters are subject to the regulations set forth by the UL standards and CSA standards (cUL-listed for
Canada) by installation within precautions listed below.

ACAUTION

1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in each model.
Use function codes F10 to F12 to set the protection level.

2. Use Cu wire only.
3. Use Class 1 wire only for control circuits.
4. Short circuit rating

"Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 240 Volts Maximum
for 200V class input 22 kW or less, 230 Volts maximum for 200V class input 30 kW or above when protected by Class
J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms Symmetrical Amperes, 240 Volts
Maximum." Models FRN; rated for 200V class input.

"Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 480 Volts Maximum
when protected by Class J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms
Symmetrical Amperes, 480 Volts Maximum." Models FRN; rated for 400V class input.

"Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be
provided in accordance with the National Electrical Code and any additional local codes."

5. 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 using the crimp tool specified by the connector manufacturer.

6. All circuits with terminals L1/R, L2/S, L3/T, RO, TO, R1, T1 must have a common disconnect and be connected to the
same pole of the disconnect if the terminals are connected to the power supply.

MCCB
Disconnect or MC
RCD/ELCB, etc.
Power /
supply bl
X

FRENIC-MEGA




Conformity with UL standards and CSA standards (cUL-listed for Canada) (continued)

ACAUTION

7. Install UL certified fuses or circuit breaker between the power supply and the inverter, referring to the table below.

Required
torque Ib-in Wire size AWG (mm?)
3 2 (N-m)
Q 8 ~ o . .
& S <| 8 > Main terminal >
3| = 3| 3| & 2|z 2|
=0 = el =] 5|l | 2| % L1/R, L2/S, L3/T U, V,W 2 §
& & Inverter type a) 2 8 £ 8| 2 5| 2
5 = 22| 5| E| ]| ¢ z2| 8
z| Sl 2l 52|22 2 - 2|2
2| ¢ 1| 2lelg) 2| 2 |2|z:] 2 g8 ¢
2l s g
£ 2 o el s Sl£| 8 3 g 3 3 gE| g €
O C ¥ O @) S O &) 2} S| ¥
o = S S -4 S S 2 o =
5 < = g (=3 wy 5 <
< o o~ =l ~ <
0.4 | FRN0.4G1m-20 10| 5 | 106
0.75 | FRN0.75G1m-20 15 | 10 | (1.2) 14 14 14 14
15 |FRNL5GIm-20 | o f 20 | 15 @n| @y @b @b i
22 |FRN2.2G1m-20 30 | 20 [ 15.9
(1.8) 10 10 *1 12 12
3.7 -
FRN3.7G1m-200 40 | 30 63| 63 63| 63 |ul |
55 HD | 60 | 50
FRN5.5G1m-200 0D 8
7.5 D 75 | 75 300 (8.4) . 8 *
FRN7.5G1m-20 : - - (8.4)
LD (3.5) 6 *3 *3
11 100 | 100
HD (13.3)
FRN11G1m-200
LD . 4 . N B
15
HD 150 | 125 3 212) 4 (13.3)
FRN15G1m-20 (26.7) (21.2)
LD 1 3 o3 4
18.5 B
z o e R R @24 67 67| @12
= FRN18.5G1m-200
g1 22 D 100 | 175 G5 2 2 3 14
s 33.6 33.6)| (26.7
h FRN22G1m-20 = 100 e SOER T Hen
(] -
g u D (1.2) 3326 *1
=1 30 250 | 200 2/0 (336) 2
HD (67.4) 1
119.4 (42.4)
FRN30G1m-200 (13.5) . o
LD ’
37 350 | 250 310 (535 |-
(85)
HD
FRN37G1m-200 %
45 LD 400 | 300 } 40 * 4/0
k
HD 238.9 (107.2) 3 2
FRN45G1m-20 (107.2) *3
5 LD 450 (27) 2/0x2
HD (67.4x2)
FRN55G1m-200 0D 350 10.6 o o 14
75 (1.2) x x @.1)
m | (85:2) (85%2)
FRN7SGIm-200 =0 4/0x2 4/0%2
X X
90
HD 600 | 400 4(1‘;')7 (107.2x2) (107.2x2)
FRN90G1m-200 300%2 300x2
110
LD | 700 | 500 (15242) (15252)

*1 No terminal end treatment is required for connection.
*2 Use 75°C Cu wire only.
*3 The wire size of UL Open Type and Enclosed Type are common. Please contact us if UL Open Type exclusive wire is necessary.

Note 2: A box (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.

Note 1: Control circuit terminals ~ Tightening torque: 6.1 lb-in (0.7 N*m), Recommended wire size: (0.75 mm?)




Conformity with UL standards and CSA standards (cUL-listed for Canada) (continued)

ACAUTION

Required
_ torque lb-in Wire size AWG (mm?)
S 2 o = [
s g 2 < = = Main terminal 2
S Q [=T =t S| >
> 3 g N = S| = g g
=l 2 a 21 5 4 2|5 LI/R, L2/S, L3/T U,V,W z2| 5
[=9 7] 5 @« 7]
& & Inverter type a g % é e 5 g 5
ol = ~ | 2 21 2 8 e e e 2| &
5| £ = 2| 58] &8 | 2| &gl & 2 w | E -2 o | = | &
Z| E I I = =T = = I 2 £l 2| 2 | £l 8|3
£ 2 ClEl 2] E|£| S 3 gl & o} g 5| €
O Ol ¥ ) &) S| v &) S| °| 4
£12] 8 o 3| B £ 2
< <
0.4 |FRN0.4G1m-40 3 [ 5 |06
0.75 | FRN0.75G1m-40 6 (1.2)
1.5 | FRN1.5G1m-40 up |10 | 10 14 14 | 14 14 i
22 | FRN2.2G1m-40 15 | 15 | 15.9 @n | @n @2n| @D
3.7 | FRN3.7G1Hm-4A 20 | 20 (1.8)
(4.0)% FRN4.0G1 M-4E |
12 1y *1
33 | FRNS 5G1m-400 HD [ 30 130 (3.3) 12
75 ;g 40 | 40 (51(;) " (3.3) "
FRN7.5G1 m-400 30.9 ) i ;
11 LD | 6o | s0 @) 3 19 "3
HD 8 (5.3)
FRN11G1m-40 Db (8.4) 3
15 70 | 60 (8.4)
FRN15G1m-400 Isg 6 B}
18.5 1 2|7 T 1(13.3) 6 6
FRN18.5G1m-40 D 513 7 (13.3) 133) 6
22 100 | 100 | (5-8) (13.3)
HD (21.2) )
z FRN22G1m-40 D 5 . 4
S| 30 125 | @2 (21.2)
] HD 125 14
g FRN30G1m-40 21
L LD 155 2 3 @0
8 HD 10.6 (33.6)| (26.7) 2 *]
= FRN37G1m-400 D (1.2) —(33.6)| 2 *2
&1 4s ] 200 | 150 [ 1194 (332 6) (33.6)
FRN45G1m-40 i (13.5) . -
55 200
HD 1/0
FRN55G1M-40 D |20 (53.5) |. 0
75 175 (53.5) |-
FRN75G1m-40 }ng 2/0 4/0
90 D 300 | 200 (67.4) (107.2)
FRNOGIM-400 (e 2(325)9 9
110 350 | 250 - 3 1/0x2
HD 1/0x2 - |(83.5x2)
FRN110G1m-400 ) 14
MD/LD (53.5%2) 2/0x2
132 400 | 300 *3 @.1)
D (67.4x2)
FRN132G1m-400 DD 10.6 *]
160 500 | 350 (12) 3/0x2 3/0x2 *2
HD (85%x2) (85%2)
FRN160G1m-40 4247
200 MDAD| 48) 4/0x2 2502
107.2x2 127x2
FRN200G1m-40 |0 500 ( ) ( )
250 MD/LD| 250%2 300%2
FRN220G1m-40 | HD (127x2) (152x2)

Note 1:

Note 2:

Control circuit terminals
Recommended wire size: (0.75 mm?) (FRN

*4.0 kW for the EU. The inverter type is FRN4.0G1®-4E.

Tightening torque: 6.1 1b-in (0.7 N-m)

*1 No terminal end treatment is required for connection.
*2 Use 75°C Cu wire only.
*3 The wire size of UL Open Type and Enclosed Type are common. Please contact us if UL Open Type exclusive wire is necessary.

G1E-4A)
Recommended wire size: AWG 19 or 18 (0.65 to 0.82 mm?*) (FRN__ G1M-4E)

A box (W) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.

Xi




Conformity with UL standards and CSA standards (cUL-listed for Canada) (continued)

ACAUTION

Required torque L
= l%-in (N'm(; Wire size AWG (mm?)
é" ‘g 3 g E _Z o Main terminal € _
5] E =1 o @ a | a & | a
Sl = sl ¥l &l 2| 2| & LI/R,L2/S, L3/T U,V,W 2| =
—E < Inverter type S 2 g '5 g 5 g 5
% & P 5 = 3 E 8-4 g ) o o [} a g
@ = > - 153 8] = Q -2 .2 - .2 B - = =]
o) £ = 2 S = S oy 2z z 2 z z 2 =) o
2 g ) 3 = B= E | § = = S = = S E| g
2| 5 Sl S| 5| 2| E|€£ |3 & | E|&8| & | E|E|€
“ O I I - - I R BB A -
© 502 | 8| & 2| © 5| =
< <
300x2 350x2
FRNZ20GIAR 7 600 4002 | |+ 400:2 | |*3
280 (203x2) L (203x2) || |
250x2 300%2
FRN280G1M-400 | HD | 1900 (127x2) (152x2)
315 FRN280G1M-400 |MD 300%2 350%2
FRN315G1M-40 | HD (152:2) (a77:2)
FRN280G1m-40 | LD 800
> 400%2 400x2
s 355 | FRN315G1m-40 |MD (203x2) (203x2) 14 | 14
3 FRN355G1m-40 | HD
2 RN LSGImaD 1o 1200 42471 10.6 | 106 | ) ) @n|e.n
£ “8) | (1.2) | (1.2) 500x2 5002 1
g | 400 FRN355G1m-40 |MD (253%2) *2 (253%2) *20 %y | %
-
= FRN400G1m-40 | HD *4 *4
FRN355G1m-40 | LD 1200 600x2 600x2
450 VD 1400 (304x2) (304x2)
FRN400G1m-40 D
3503 400x3
500 ap | 1000 (177%3) (203x3)
FRN500G1m-40 Db
500%3 600x3
630 - 2000 | 1400 (253%3) (304x3)
FRN630G1m-40 600x3 500x4
710 LD | 2200 | 1600 (304x3) (253x4)
Note 1: Control circuit terminals ~ Tightening torque: 6.1 Ib-in (0.7 N-m)
Recommended wire size: (0.75 mm?) (FRN__ G1H-4A)
Recommended wire size: AWG 19 or 18 (0.65 to 0.82 mm®) (FRN G1E-4E)

Note 2:

A box (M) in the above table replaces S or E depending on the enclosure.

A box (O) in the above table replaces A or E depending on the shipping destination.

*1 No terminal end treatment is required for connection.
*2 Use 75°C Cu wire only.
*3 The wire size of UL Open Type and Enclosed Type are common. Please contact us if UL Open Type exclusive wire is necessary.

*4 1t is showing the wire size for UL Open Type.

See additional material INR-SI47-1365 for UL Enclosed Type (Pack with TYPEL1 kit).
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Chapter 1 BEFORE USING THE INVERTER
1.1 Acceptance Inspection

Unpack the package and check the following:
(1) An inverter and instruction manual (this book) are contained in the package.

@ * The inverter is not equipped with a keypad when it is shipped. Mount a separately ordered keypad on the
inverter. This manual describes the inverter with a remote keypad. For inverters with a multi-function keypad,
read the Multi-function Keypad Instruction Manual in conjunction with this manual.
* Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DC reactor
(DCR) to be connected. Be sure to connect a separately ordered DCR to those inverters.

(2) The inverter has not been damaged during transportation—there should be no dents or parts missing.

(3) The inverter is the type you ordered. You can check the type and specifications on the main nameplate. (Main and sub
nameplates are attached to the inverter and are located as shown on the next page.) For inverters with a capacity of 30 kW
or above, the mass is printed on the main nameplate.

Fc

TYPE FRNT10G1S—4A
[ HighDuty [ Medium Duty [ Low Duty
TYPE. FRNS SGTS—JA %ﬁ SOURCE 3PH_380—440V/50Hz_380—480V/60Hz
Tizh Dut TowDit ; [ 201A 1 238A | 238A
SOURCE 3PH 200-240V 50/60Az ouTpuT 3PH 380480V TYPE  FRN110G1S—4A
31 5A ‘1 ) 0.1-500Hz 0.1-120Hz 0.1-120Hz SERNo.  B1A123A0001Z
OUTPUT 3PH 200-240V 0. 1-500Hz 0. I-120Hz 160KVA  210A | 192kVA 253A | 192kVA 253A
A i 150% 1min 150% 1min 120% 1min
SER.No. 6X1234S0006Z [SCCR __ 100kA | 639 SERNo. 81A123A0001Z 801 JSCCR 100kA

Fuiji Electric Systems Made in Japan C E @ MASS 64kg
Weem (R

Fuji Electric Systems Made in Japan

(a) Main Nameplate (b) Sub Nameplate
Figure 1.1 Nameplates
TYPE: Type of inverter

FRN 5.5 G1S - 2A

——
Code Series name L Code Shipping destination/
. Instruction manual language
FRN FRENIC series A AsalEngish
Code Nominal applied motor ——— E  EU/English
0.4 0.4 kW Cc12de Power supply voltage
Three-phase 200 V
0;75 0;75 kw 4 Three-phase 400 V
500. 500. kW Code Enclosure
630 630 kW S Basic type (IP20/IP00)

E  EMC filter built-in type (IP20/IP00)
Code Development code
1

Code Applicable area
G High performance, mutifunction

Note In tables given in this manual, inverter types are denoted as "FRN_ _ _G1M-200/400." The boxes M and I replace
alphabetic letters depending on the enclosure and shipping destination, respectively.

The FRENIC-MEGA is available in two or three drive modes depending upon the inverter capacity: High Duty (HD) and
Low Duty (LD) modes or High Duty (HD), Medium Duty (MD) and Low Duty (LD) modes. One of these modes should be
selected to match the load property of your system. Specifications in each mode are printed on the main nameplate. For
details, see Chapter 8 "SPECIFICATIONS."

High Duty: HD mode designed for heavy duty load applications. Overload capability: 150% for 1 min, 200% for 3 s.
Continuous ratings = Inverter ratings

Medium Duty: MD mode designed for medium duty load applications. Overload capability: 150% for 1 min. Continuous
ratings = One rank higher capacity of inverters

Low Duty: LD mode designed for light duty load applications. Overload capability: 120% for 1 min. Continuous ratings
= One rank or two ranks higher capacity of inverters

SOURCE: Number of input phases (three-phase: 3PH), input voltage, input frequency, input current (each for HD, MD
and LD modes)

OUTPUT: Number of output phases, rated output voltage, output frequency range,
rated output capacity, rated output current, overload capability (each for HD, MD and LD modes)

SCCR: Short-circuit capacity
MASS: Mass of the inverter in kilogram (30 kW or above)
SER. No.: Product number

81A123A00012Z

Serial number of production lot

Production month

1 to 9: January to September

X, Y, or Z: October, November, or December
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 External View and Terminal Blocks

(1) Outside and inside views

Front
cover

Keypad -_ |

Warning —
plate

Warning
plate

Front cover

base

Main nameplate

Figure 1.2

(2) Warning plates and label

Note:

FRENIC-MEGA

A WARNING A\

®RISK OF INJURY OR ELECTRIC SHOCK
*Refer to the instruction manual before

installation and operation.
Do not remove any cover while applying power

and at least 5min. after disconnecting power.
*More than one live circuit. See instruction manual.
*Securely ground (earth) the equipment.
*High touch current.

AEE

nHABESIER {5 hire
e RRETZHBSBAERIERB RS ERAET
< ERMRIGEE 5 HHZNEFENFAHAER
< BIERIE

u(Fht BB 2

S EXNMIEROHIC, BIRIEHREESATED
BRI,

© EETBSUBEL ISR R

o ERCEIES IO,
Only type B of RCD is allowed.
See manual for details.

Fc

(a) FRN11G1m-400

Main nameplate

Front cover -
fixing screw

Wiring guide —_ 2

Control circuit
terminal block

Main circuit
terminal block

(a) FRN11G1m-400

Internal air circulation fan

Top mounting

Keypad enclosure
(openable)

Front
cover

/

(b) FRN220G1m-4001

Outside and Inside Views of Inverters

Control circuit

terminal block
\c
3
b Y

A\ WARNING A

HERISK OF INJURY OR ELECTRIC SHOCK

® Refer to the instruction manual before installation
and operation.

® Do not remove this cover while applying power.

® This cover can be removed after at least 10 min of
power off and after the "CHARGE" lamp turns off.

® Do not insert fingers or anything else into the inverter.
® Securely ground (earth) the equipment.
® High touch current.

® More than one live circuit. See instruction manual.

A EE

BARRESIERE G, B

® REEBITZHIIESLMITIBIERARFUREIETR

o EHRARTEITF REMER

o B 10 Sl b, ERIERATRRE A AT HFREER

© FTFFR =R, EHIAEHI R REENRIR (RO-TO.RI TIHT)
B YIHE Bt (T

o FEERET REE MM, BT E MR B FHAFE
SR

o B IEME

¥

=R

m(IH BREDHBZENDD

L] }Eiﬁi#%@iﬂ%ﬂ)ﬁm; NFEURELAE ZFT A TEDIER
ST &,

o EEPE. KEAH/N—ZRHIFBENT &

© REH/)—ZRHIFDHBAE. BRU it 1 09I HZER
Fo—ISVTEUICDZERBLTHSITI T &,

o REN) \—ERF2IBAE, EHl (RO-TO. RI-TIHF®
UpBiLTVS T EEREBLTH'STD T,

o XEN/N\—IFPRETH>TH. FOKDKREARIC
- BPEHALLBENCT &,

o ERCEMESILEST L,

Only type B of RCD is allowed.
See manual for details.

Fc

label

(b) FRN220G1m-40
Figure 1.3 Warning Plates and Label

A box (M) in the above figures replaces S or E depending on the enclosure.

A box (O) in the above figures replaces A or E depending on the shipping destination.

1-2

Front cover

Sub nameplate

Main circuit
terminal block

A\ WARNING
A RISK OF
ELECTRIC SHOCK
AN EE

A&
5% il

A®RE

BED
BENSBD

A\

A

| "deyd

H31H3ANI IHL ONISN FH0439



1.3 Precautions for Using Inverters

1.3.1 Precautions in introducing inverters

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

M nstallation environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.1 in Chapter 2.
Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when installing the ones
whose enclosure rating is IP0O0.

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. For details,
refer to the Fuji Electric technical information "Engineering Design of Panels" or consult your Fuji Electric representative.

The special environments listed below require using the specially designed panel or considering the panel installation
location.

Environments

Possible problems

Sample measures

Applications

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 in a sealed
panel with IP6X or air-purge
mechanism.

- Place the panel in a room free
from influence of the gases.

Paper manufacturing,
sewage disposal, sludge
treatment, tire
manufacturing, gypsum
manufacturing, metal
processing, and a
particular process in
textile factories.

A lot of conductive
dust or foreign
material (e.g., metal
powders or shavings,
carbon fibers, or
carbon dust)

Entry of conductive dust into
the inverter causes a short
circuit.

Any of the following measures may
be necessary.

- Mount the inverter in a sealed
panel.

- Place the panel in a room free
from influence of the conductive
dust.

Wiredrawing machines,
metal processing,
extruding machines,
printing presses,
combustors, and industrial
waste treatment.

A lot of fibrous or

Fibrous or paper dust

Any of the following measures may

Textile manufacturing and

paper dust accumulated on the heat sink be necessary. paper manufacturing.
1 h ing effect. . .
owers the cooing effect - Mount the inverter in a sealed
Entry of dust into the inverter panel that shuts out dust.
causes the electronic circuitry | _ Epgyre a maintenance space for
to malfunction. periodical cleaning of the heat sink
in panel engineering design.
- Employ external cooling when
mounting the inverter in a panel
for easy maintenance and perform
periodical maintenance.
High humidity or In an environment where a - Put a heating module such as a Outdoor installation.

dew condensation

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.

space heater in the panel.

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 panel for safe
mounting.

Installation of an inverter
panel on a carrier or
self-propelled machine.

Ventilating fan at a
construction site or a press
machine.

Fumigation for
export packaging

Halogen compounds such as
methyl bromide used in
fumigation corrodes some
parts inside the inverter.

- When exporting an inverter built
in a panel or equipment, pack
them in a previously fumigated
wooden crate.

- When packing an inverter alone

for export, use a laminated veneer
lumber (LVL).

Exporting.

B Storage environment

The storage environment in which the inverter is stored after purchase is different from the operation environment. For details,
refer to the FRENIC-MEGA User's Manual, Chapter 2.
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W Wiring precautions

(1) Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible. Otherwise electric
noise may cause malfunctions.

(2) Fix the control circuit wires inside the inverter to keep them away from the live parts of the main circuit (such as the
terminal block of the main circuit).

(3) If more than one motor is to be connected to a single inverter, the wiring length should be the sum of the length of the
wires to the motors.

(4) Precautions for high frequency leakage currents
If the wiring distance between an inverter and a motor is long, high frequency currents flowing through stray capacitance
across wires of phases may cause an inverter overheat, overcurrent trip, increase of leakage current, or it may not assure
the accuracy in measuring leakage current. Depending on the operating condition, an 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 or less for
inverters with a capacity of 3.7 kW or below, and 100 m or less for inverters with a higher capacity.
If the wiring distance longer than the specified above is required, lower the carrier frequency or insert an output circuit
filter (OFL-O00O-OA) as shown below.
When the inverter drives two or more motors connected in parallel (group drive), in particular, using shielded wires, the
stray capacitance to the earth is large, so lower the carrier frequency or insert an output circuit filter (OFL-O000-OA).

No output circuit filter installed Output circuit filter installed
Power
; P Max. 5
input input ¢ 5T Output circuit filter
- e )
Max. 50 m
Max. 100 m Max. 400 m

For an inverter with an output circuit filter installed, the total secondary wiring length should be 400 m or less (100 m or
less under the vector control).

If further longer secondary wiring is required, consult your Fuji Electric representative.
(5) Precautions for surge voltage in driving a motor by an inverter (especially for 400 V class, general-purpose motors)

If the motor is driven by a PWM-type inverter, surge voltage generated by switching the inverter component may be
superimposed on the output voltage and may be applied to the motor terminals. Particularly if the wiring length is long,
the surge voltage may deteriorate the insulation resistance of the motor. Implement any of the following measures.

- Use a motor with insulation that withstands the surge voltage. (All Fuji standard motors feature reinforced insulation.)

- Connect a surge suppressor unit (SSU50/100TA-NS) at the motor terminal.

- Connect an output circuit filter (OFL-OOO-OA) to the output terminals (secondary circuits) of the inverter.

- Minimize the wiring length between the inverter and motor (10 to 20 m or less).

(6) When an output circuit filter is inserted in the secondary circuit or the wiring between the inverter and the motor is long,
a voltage loss occurs due to reactance of the filter or wiring so that the insufficient voltage may cause output current
oscillation or a lack of motor output torque. To avoid it, select the constant torque load by setting the function code F37
(Load Selection/Auto Torque Boost/Auto Energy Saving Operation 1) to "1" and keep the inverter output voltage at a
higher level by configuring H50/H52 (Non-linear V/f Pattern, Frequency) and H51/H53 (Non-linear V/f Pattern,
Voltage).

B 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 takes 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 open/close of phase-advancing capacitors in the power system. An optional DC/AC reactor
(DCR/ACR) is recommended as a measure to be taken at the inverter side.

Input current to an inverter contains a harmonic component that may affect other motors and phase-advancing capacitors
on the same power supply line. If the harmonic component causes any problems, connect an optional 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 an optional 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. If no DCR is used, the
percentage-reactance of the power supply decreases, and harmonic components and their peak levels increase. These

factors may break rectifiers or capacitors in the converter section of the inverter, or decrease the capacitance of the
capacitors.

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

Max voltage (V) - Min voltage (V)
Three -phase average voltage (V)

Voltage unbalance (%) = x67 (IEC 61800- 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 an optional 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.
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DCR models Input power factor Remarks
DCR2/4-00/00A/0O0B | Approx. 90% to 95% The last letter identifies the capacitance.

Exclusively designed for nominal applied motor of 37 kW
or above.

DCR2/4-00C Approx. 86% to 90%

Note Select a DCR matching not the inverter but the nominal applied motor. Applicable reactors differ depending
upon the selected HD, MD, or LD mode even on the same type of inverters.

(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 100%. When combining an inverter with a PWM converter, disable the main power loss detection by setting
the function code H72 to "0." If the main power loss detection is enabled (H72 = 1 by factory default), the inverter
interprets the main power as being shut down, ignoring an entry of a run command.

(5) Molded case circuit breaker (MCCB) or 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.

Molded Case Circuit Breaker (MCCB) and
Residual-Current-Operated Protective Device (RCD)/Earth Leakage Circuit Breaker (ELCB)

Power Nominal HD/ Rated current of Power Nominal HD/ Rated current of
I applied MD/ MCCB and 1 applied MD/ MCCB and
suﬁp Y| motor Inverter type LD RCD/ELCB (A) suﬁp Y| motor Inverter type LD RCD/ELCB (A)
YOS (kew) mode [/ DCR [wio DCR| | ° €| (kW) mode | w/DCR |w/o DCR
0.4 FRN0.4G1m-20 5 5 18.5 FRN15G1m-40 LD 0 75
0.75 FRN0.75G18-20 10 FRN18.5GIm4n | HD
15 FRN1.5G1m-20 HD 0 15 » ) LD S0 100
22 FRN2.2G1m-20 20 FRN22G 1 m.40] HD
3.7 FRN3.7G1m-20 20 30 30 LD 7
33 FRN5.5G1m-20 Igg 30 0 FRN30G1m-40] IL{DD 125
75 D 40 75 37 D
FRN7.5G1m-20 D FRN37G1m-400 D 100
11 D 50 100 45 D 150
FRN11G1m-20 D FRN45G1m-400 D
15 D 75 125 55 D 125 200
> FRN15G1m-20 FRN55G 1 m-400
S LD LD
S | 185 D 150 75 D 175
2 FRN18.5G1M-20 100 FRN75G1m-400
£ | 22 LD 175 90 LD 200
N HD HD
8 FRN22G1m-200 D FRN9OG1M-40 | rs
£ |30 D 150 200 110 ) 250
FRN30G1m-200 D FRN110G1M-40  (—ms
37 D 175 250 S| 132 D 300
FRN37G1m-20 D S FRN132GIM-40 (=
45 D 200 300 T 160 D 350
FRN45G1m-20 D E FRNIG0GIM-40 (e
55 D 250 350 | 200 D
FRN55G1m-200 2 FRN200G1M-40 500
LD = MD/LD
75 D 350 220 D
-
9% FRN75G1M-200 LD 400 - 250 FRN220G1m-40 | MD
o FRN90G 1m-200 1:3 = 280 IEIDD 600
FRN280G1M-40  (— =
Power | Nominal HD/ Raﬁ(é 8]13”“3 of 315 FRN315G1m-40 HD
applied MD/ an )
supply Il;rz)mr Tnverter type D RCD/ELCB (A) FRN280G1M-400 LD 800
voltage (kW) mode 355 FRN315G1E-40 MD
w/DCR | w/o DCR FRN355G1M-40 | HD
0.4 FRNO0.4G1E-40 5 FRN315G1m-40 LD
0.75 FRNO0.75G1m-400 5 400 FRN355G1E-40 MD
1.5 FRN1.5G1m-40 HD 10 FRN400G1m-40 HD
> |22 FRN2.2G1m-400 15 450 FRN355G1m-40 LD 1200
s |37 FRN3.7G1M-4A 10 20 MD
I | 40 FRN4.0G1B-4E * FRN400G1®-400  ——
[}
g |55 HD 15 30 500
£ FRN5.5G1M-400 D FRN500G1m-4[] HD
g |73 20 40 630 LD} 1400
= FRN7.5G1m-400 HD FRN630G 1 M-400 HD
I }LI‘; 30 50 710 i LD | 1600
FRN11G1m-40 D
15 40 60
FRN15G1m-40 HD

* 4.0 kW for the EU. The inverter type is FRN4.0G1B-4E.

Note: A box (M) in the above table replaces S or E depending on the enclosure.
Abox (O) in the above table replaces A or E depending on the shipping destination.
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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.

| "deyd

Otherwise, a fire could occur.

(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/REV terminal signals or the / 69 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.

H31H3ANI IHL ONISN FH0439

When the sequence is employed, connecting the MC's primary power line to the inverter's auxiliary control
power 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 trigger that 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.

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 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 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 rough due to a switching arc of the MC. The MC should
not be equipped with any main circuit surge killer.

Applying a commercial power to the inverter's output circuit breaks the inverter. To avoid it, interlock the MC on the
motor's commercial power line 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 in the inverter's output (secondary) lines.

® 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).

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

- Isolate the main circuit wires from the control circuit wires and other device 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 panel and connect the whole panel to the ground.

- Connect a noise filter to the inverter's power wires.

- Decrease the inverter's carrier frequency (F26).

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

- 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).
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W | eakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching on/off inside the
inverter becomes 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 1) Decrease the carrier frequency.
breakgr* that 18 connect.ed 2) Make the wires between the inverter and motor shorter.
LO thte. mpl(lit (primary) side 3) Use an earth leakage circuit breaker with lower sensitivity than the one currently used.
as tripped. L . .

. PP ) 4) Use an earth leakage circuit breaker that features measures against the high frequency
*With overcurrent protection current component (Fuji SG and EG series).
An external thermal relay 1) Decrease the carrier frequency.
was 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.

B Selecting inverter capacity

(1) To drive a general-purpose motor, select an inverter according to the nominal applied motor rating listed in the standard
specifications table. When high starting torque is required or quick acceleration or deceleration is required, select an
inverter with one rank higher capacity than the standard.

(2) Special motors may have larger rated current than general-purpose ones. In such a case, select an inverter that meets the
following condition.

Inverter rated current > Motor rated current

1.3.2 Precautions in running inverters

Precautions for running inverters to drive motors or motor-driven machinery are described below.
B Motor temperature

When an inverter is used to run a general-purpose motor, the motor temperature becomes higher than when it is operated with
a commercial power supply. In the low-speed range, the motor cooling effect will be weakened, so decrease the output torque
of the motor when running the inverter in the low-speed range.

B Motor noise

When a general-purpose motor is driven by an inverter, the noise level is higher than that when it is driven by a commercial
power supply. To reduce noise, raise carrier frequency of the inverter. Operation at 60 Hz or higher can also result in higher
noise level.

B Machine vibration

When an inverter-driven motor is mounted to a machine, resonance may be caused by the natural frequencies of the
motor-driven machinery. Driving a 2-pole motor at 60 Hz or higher may cause abnormal vibration. If it happens, do any of
the following:

- Consider the use of a rubber coupling or vibration-proof rubber.

- Use the inverter's jump frequency control feature to skip the resonance frequency zone(s).

- Use the vibration suppression related function codes that may be effective. For details, refer to the description of H80 in
Chapter 5 "FUNCTION CODES."
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1.3.3 Precautions in using special motors
When using special motors, note the followings.

W Explosion-proof motors

When driving an explosion-proof motor with an inverter, use a combination of a motor and an inverter that has been
approved in advance.

W Submersible motors and pumps

These motors have a larger rated current than general-purpose motors. Select an inverter whose rated output current is greater
than that of the motor. These motors differ from general-purpose motors in thermal characteristics. Decrease the thermal time
constant of the electronic thermal overload protection to match the motor rating.

B Brake motors

For motors equipped with parallel-connected brakes, their power supply for braking must be supplied from the inverter input
(primary) circuit. If the power supply for braking is mistakenly connected to the inverter's output (secondary) circuit, the
brake may not work when the inverter output is shut down. Do not use inverters for driving motors equipped with
series-connected brakes.

W Geared motors

If the power transmission mechanism uses an oil-lubricated gearbox or speed changer/reducer, then continuous operation at
low speed may cause poor lubrication. Avoid such operation.

W Synchronous motors

It is necessary to take special measures suitable for this motor type. Contact your Fuji Electric representative for details.

W Single-phase motors

Single-phase motors are not suitable for inverter-driven variable speed operation.

B High-speed motors

If the reference frequency is set to 120 Hz or higher to drive a high-speed motor, test-run the combination of the inverter and
motor beforehand to check it for the safe operation.

1-8
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Chapter 2 MOUNTING AND WIRING THE INVERTER
2.1 Operating Environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.1.

Table 2.1 Environmental Requirements Table 2.2 Output Current Derating
Item Specifications Factor in Relation to Altitude
Site location Indoors Altitude Output current
S line/ambiont derating factor
urrounding/ambient | 500
temperature 10 to +50°C (Note 1) 1000 m or lower 1.00
Relative humidity 5 to 95% (No condensation) 1000 to 1500 m 0.97
Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive 1500 to 2000 m 0.95
gases, flammable gases, oil mist, vapor or water drops. 2000 to 2500 m 0.91
Pollution degree 2 (IEC60664-1) (Note 2) 2500 to 3000 m 0.88
The atmosphere can contain a small amount of salt.
(0.01 mg/cm?2 or less per year) (Note 1) - When inverters are mounted
The inverter must not be subjected to sudden changes in side-by-side without any clearance between
temperature that will cause condensation to form. them (22 kW or below), the surrounding
temperature should be within the range from
Altitude 1,000 m max. (Note 3) -10 to +40°C.

Atmospheric pressure | 86 to 106 kPa

(Note 2) Do not install the inverter in an
environment where it may be exposed to lint,

Vibration 55 kW or below (200 V class series)| 75 kW or above (200 V class series) st d dirt which aill

75 kW or below (400 V class series) | 90 kW or above (400 V class series) cotton waste or moist dust or dirt which w1
- - clog the heat sink of the inverter. If the
3 mm (Max. amplitude) 3 mm (Max. amplitude) inverter is to be used in such an environment,
2 to less than 9 Hz 2 to less than 9 Hz install it in a dustproof panel of your system.
9.8 m/s2 9 to less than 20 Hz 2m/s2 9 to less than 55 Hz (Note 3) Ifyou use the inverter in an altitude
2m/s2  20tolessthan 55Hz |1 m/s2 55 to less than 200 Hz above 1000 m, you should apply an output
1 m/s2 55 to less than 200 Hz current derating factor as listed in Table 2.2.
2.2 Installing the Inverter

(1) Mounting base

Install the inverter on a base made of metal or other non-flammable material. Do not
mount the inverter upside down or horizontally.

AWARNING

Install the inverter on a base made of metal or other non-flammable material.
Otherwise, a fire could occur.

(2) Clearances

Ensure that the minimum clearances indicated in Figure 2.1 and Table 2.3 are maintained
at all times. When mounting the inverter in the panel of your system, take extra care with
ventilation inside the panel as the surrounding temperature easily rises. Do not install the
inverter in a small panel with poor ventilation.

B \When mounting two or more inverters

When mounting two or more inverters in the same unit or panel, basically lay them out
side by side. When mounting them necessarily one above the other, be sure to separate
them with a partition plate or the like so that any heat radiating from an inverter will not
affect the one/s above.

As long as the surrounding temperature is 40°C or lower, inverters with a capacity of 22
kW or below can be mounted side by side without any clearance between them.

Table 2.3 Clearances (mm)
Inverter capacity A B C
0.4 to 1.5 kW 50 0
2.2 to 22 kW 10 100
30 to 220 kW 50 100
280 to 630 kW 150 150

C: Space required in front of the inverter unit

® When employing external cooling

In external cooling, the heat sink, which dissipates about 70% of the total heat (total
loss) generated into air, is situated outside the equipment or the panel. The external
cooling, therefore, significantly reduces heat radiating inside the equipment or panel.

To employ external cooling for inverters with a capacity of 22 kW or below, use the
external cooling attachment option; for those with a capacity of 30 kW or above,
simply change the positions of the mounting bases.

ACAUTION

Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials
from getting into the inverter or from accumulating on the heat sink.

Otherwise, a fire or accident could occur.

21

Figure 2.1
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To utilize external cooling for inverters with a capacity of 30 kW or above, change the positions of the top and bottom
mounting bases from the edge to the center of the inverter as shown in Figure 2.3.

Screws differ in size and count for each inverter. Refer to the table below.

Table 2.4 Screw Size, Count and Tightening Torque

I Base fixing screw Case fixing screw Tightening
nverter type - \ - ) torque
(Screw size and q'ty) (Screw size and q'ty) (Nem)
FRN30GIm-20/FRN37G1m20 (MOx20 M6 x 20 s
FRN30G1m-40 to FRN55G1m-40 |3 P pper $1ce, 2 pes for upper side ’
3 pcs for lower side
FRN45G1m-20/FRN55G1m-20 M6 x 20 M6 x 12 58
FRN75G1m-40 3 pes each for upper and lower sides | 3 pes for upper side )
FRN75G1m-200 M5 x12 M5 x 12 35
FRN90G1m-40/FRN110G1m-40 |7 pcs each for upper and lower sides | 7 pes for upper side )
M5 x 16 M5 x 16
FRN132G1®-40/FRN160G18-40] 7 pes each for upper and lower sides | 7 pes for upper side 3.5
FRN90G1m-200 M5 x 16 M5 x 16 35
FRN200G1m-400/FRN220G1m-40 | 8 pes each for upper and lower sides | 8 pcs for upper side ’
M5 x 16 M5 x 16
FRN280G 1 m-400/FRN315G 1 m-40 |2 pcs each for upper and lower sides | 2 pes each for upper and lower sides 3.5
FRN355G1m-40/FRN400G 1 m-40 | M6 x 20 M6 x 20
6 pcs each for upper and lower sides | 6 pcs each for upper and lower sides 58
MS8 x 20 MS x 20
FRN500G1W-40)/FRN630G1m-40] 8 pcs each for upper and lower sides | 8 pcs each for upper and lower sides 135

Note: A box (M) in the above table replaces S or E depending on the enclosure.
A box (0) in the above table replaces A or E depending on the shipping destination.

1) Remove all of the base fixing screws and the case fixing screws from the top of the inverter.

2)

3)

Move the top mounting base to the center of the inverter and secure it to the case fixing screw holes with the base fixing
screws. (After changing the position of the top mounting base, some screws may be left unused.)

Remove the base fixing screws from the bottom of the inverter, move the bottom mounting base to the center of the
inverter, and secure it with the base fixing screws, just as in step 2). (Inverters with a capacity of 220 kW or below have
no case fixing screws on the bottom.)

Base fixing screws

mounting

Case fixing screws \Y\Y ' Top

Figure 2.3 Changing the Positions of the Top and Bottom Mounting Bases

ACAUTION

When changing the positions of the top and bottom mounting bases, use only the specified screws.

Otherwise, a fire or accident could occur.
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2.3 Wiring
Follow the procedure below. (In the following description, the inverter has already been installed.)
2.3.1 Removing and mounting the front cover and the wiring guide

(1) For inverters with a capacity of 22 kW or below

@ First loosen the front cover fixing screw, slide the cover downward holding its both sides, tilt it toward you, and then pull
it upward, as shown below.

@ While pressing the wiring guide upward, pull it out toward you.

® After carrying out wiring (see Sections 2.3.2 through 2.3.6), put the wiring guide and the front cover back into place in the
reverse order of removal.

While pressing the
wiring guide upward,
pull it out toward you.

Front cover fixing screw Front cover Wiring guide

Figure 2.4 Removing the Front Cover and the Wiring Guide (FRN11G1M-40)

Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.

(2) For inverters with a capacity of 30 to 630 kW

@ Loosen the four front cover fixing screws, hold the cover with both hands, slide it upward slightly, and pull it toward you,
as shown below.

@ After carrying out wiring (see Sections 2.3.2 through 2.3.6), align the screw holes provided in the front cover with the
screws on the inverter case, then put the front cover back into place in the reverse order of removal.

< Tip To expose the control printed circuit board (control PCB), open the keypad enclosure.

Front cover
fixing screws

x~2

Front cover

Front cover
fixing screws

Tightening torque: 1.8 Nem (M4)
3.5 Nem (M5)

Figure 2.5 Removing the Front Cover (FRN30G1M-401)

Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.
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2.3.2 Screw specifications and recommended wire sizes

(1) Arrangement of main circuit terminals

The tables and figures given below show the screw specifications and wire sizes. Note that the terminal arrangements differ
depending on the inverter types. In each of the figures, two grounding terminals (&G) are not exclusive to the power supply
wiring (primary circuit) or motor wiring (secondary circuit).

Use crimp terminals covered with an insulation sheath or with an insulation tube. The recommended wire sizes for the main
circuits are examples of using a single HIV wire (JIS C3317) (for 75°C) at a surrounding temperature of 50°C.

Table 2.5 Screw Specifications

Inverter type Screw specifications
Auxiliary control Auxiliary fan
Main circuit . . power input power input
. terminals Grounding terminals terminals terminals
Three—phase Three—phase Refer to: [RO TO] [Rl Tl]
200V 400 V - - - - - - - -
Serew Tightening Serew Tightening Screw Tightening Serew Tightening
size torque size torque size torque size torque
(N-m) (N'm) (N'm) (N-m)
. - . -
FRNO.4G1M-200 | FRNO.AG1M-4D] Figure A | M3.5 1.2 M3.5 1.2 - -
FRNO0.75G1M-20 | FRN0.75G1®-40
FRN1.5G1®-20 | FRN1.5G1m-40
FRN2.2G1@-200 i E}Ijéigi :':E Figure B | M4 1.8 M4 1.8
FRN3.7G1M-20 | ppNg.0G1m-4E*
FRN5.5G1m-20 | FRN5.5G1m-40
FRN7.5G1m-20 |FRN7.5G1m-40 | FigureC | M5 35 M5 3.5
FRN11G1M-20 |FRN11GI1m-40 - -
FRN15G1M-20 |FRN15G1m-40
FRN18.5G1M-20 | FRN18.5G1M-40 | Figure D | M6 5.8 M6 5.8
FRN22G1M-20 | FRN22G1m-40
FRN30G1m-40
FRN37G1m-40
FRN30G1m-20 Figure E | M8 13.5
FRN45G1m-40
FRN55G1m-40
FRN37G1m-20 M8 13.5
FRN45G1m-20 | FRN75G1m-40 Figure F M3.5 12
FRN55G1m-20 M10 27
- FRN90G1m-40 .
Figure G
- FRN110G1m-40
FRN75G1E-20 -- Figure M
- FRN132G1m-40 .
- FRN160G 1m4D | et
FRN200G1M-40 M35 12
FRN90G1m-200 . Figure I
FRN220G1 -4
-- FRN280G1M-400 . MI12 48 M10 27
Figure J
- FRN315G1m-40
- FRN355G1m-40 .
Figure K
- FRN400G1m-40
-- FRN500G1m-40 .
Figure L
-- FRN630G1 -4

* 4.0 kW for the EU. The inverter type is FRN4.0G1H-4E.

Note: A box (M) in the above table replaces S or E depending on the enclosure.
A box (O) in the above table replaces A or E depending on the shipping destination.

AWARNING A

Y5A, Y5C)

Insulation level

When the inverter power is ON, a high voltage is applied to the following terminals.
Main circuit terminals: L1/R, L2/S, L3/T, P1, P(+), N(-), DB, U, V, W, RO, T0, R1, T1, AUX-contact (30A, 30B, 30C,

Main circuit — Enclosure : Basic insulation (Overvoltage category III, Pollution degree 2)
Main circuit — Control circuit : Reinforced insulation (Overvoltage category III, Pollution degree 2)
Relay output — Control circuit : Reinforced insulation (Overvoltage category II, Pollution degree 2)

An electric shock may occur.

2-4

Z 'deyo

HILHIANI FHL ONIHIM ANY ONILNNOW




Figure A

o( Charging lamp

(1] 9‘0 [+ G}‘
LR[S [L3T] U | v
Slelele
0B | P1] P#)| N

Terminal block width: 6.6

Figure B

o{ Charging lamp

RO T0

JHHHE

E}‘Ls/’RL?S‘LgT‘ :?B|g1 P?)
e

Terminal block width
-R0,T0: 6.6
- Others: 9.5

harging lamp

Figure C

135 135 135 12 12 _12

6 .16 16 66 12__12
RN
LR | L2ss | L3 fay

* Grounding terminal for input line, provided
only on the EMC filter built-in type

Figure D Figure E Figure F / Figure G .
' ’ i 66 dkd
o Charging lamp s 6.6 o, Charging lamp Eﬂﬁ
heg i

2, 2 2 165 28 23 .2 & 2 23 2 30 __30 __ 30 Charging lamp

LR R 30 ,.30 ., 30

v v |w |es OO Ol0I0 O 00

L1R | L2I8 | L3T u v |w O O O U v w
22 22 22 66165 22 22 _ 22 O O O LR | L25s | L3
)
cloje (o[ ‘ P Pe) | NG 0100
LR | L2/8 | L3T [ DB | P1 | P(+) | NG P1 P(+) N()
o 25 25 25
10l
66
23
For Fig. F For Fig. G For Fig. F For Fig. G
Figure H / Figure | Figure J
o Charging lamp
6.6
& Charging lamp o

= L1R
! ) 37 (For Fig. H) 51 51 51 51 51 51
For Fig. H For Fig. | 51 (For Fig. 1)
L P1 J L P J
e e
51 51 51 51
Figure K Figure M
0 Charging lamp &-ﬂﬁ 68
6.6 o Charging lamp
HHE&FE 14— 6.6
%
36 3% 36 45 45 45 %_ 36 36
-1 LS, LS5, LS, -2 S 1
L1R P1
L1R P1
51 51 51 51 51 51 51
51
Figure L
—t 6.

P(+)

* Refer to
Section
2.33(9).

L2/S L2/S

51 51

Viewed from A

P1 o O
O O O & =

51 51 51

eees
A

NG)

51 51
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Table 2.6 Recommended Wire Sizes

—g | Nominal N Recommended wire size (mm®)
2 o applied Inverter type Main circuit power input | Inverter Braking
s:g motor (L1/R, L2/S, L3/T) GrOérgilng output pP%R+ resistor
27| kW) HD mode LD mode MD mode wDCR | wopcr | €9 [ v wy|PL PO ey, ey
0.4 | FRN0.4G1m-20 - -
0.75 | FRN0.75G1m-200 - -
1.5 [FRN1.5G1m-20 - - 20 2.0 2.0 2.0 2.0
22 | FRN2.2G1m-200 - - :
3.7 | FRN3.7G1m-200 - -
55 |FRN5.5G1m-20 - - 3.5 3.5 35 3.5
- FRN5.5G1 H-20 - ) 2.0
> 7S FRN7sGIm20 - - 35 33 5.5 5.5 33
=T FRN11GIm-20 |FRN7.5G1m-20 - 5.5 14 8.0 8.0
A FRNI5G1M-20 |FRN11G1m-20 - 1 » 20 14 14
£ [ 185 |FRNI8.5GIM-20] FRN15G1M-20 - ”
3|22 FRN22G1M-20 | FRNI8.5G1M-200 - 22 38 *2 22
= 30 -- FRN22G1H-20 - 38 *2 60 *3 14 38 *2 38 *2
FRN30G1mM-20 -- -- 18 60 38 38
37 FRN37GI1M-20 | FRN30G1m-20 -- 60
45 FRN45G1M-20 | FRN37G1m-20 -- 60 100 60 100
55 FRN55G1M-20 | FRN45G1m-20 -- 100 22 100 -
75 FRN75G1M-20 | FRN55G1M-200 - 150 *4 150 *4| 150
90 FRN90G1M-20 | FRN75G1N-20 -- 150 - 150 200
110 - FRN90G 1 M-200 -- 200 38 200 250
0.4 |FRN0.4G1m-400 -- --
0.75 | FRN0.75G1m-40 - --
1.5 [FRNL5G1m-40 - --
22  |FRN22G1m-40 - -- 20 2.0 20
3.7 | FRN3.7G1M-4A __ __ 20 2.0
(4.0)*1 | FRN4.0G1W-4E
55 |FRN5.5G1m-400 - - 20
7.5 |FRN7.5G1m-40 | FRN5.5G1m-40 - :
- FRN7.5G1 W-40 -
11 FRN11G1m-400 - - 35 33 35 35
15 FRNI5G1M-40 |FRN11G1m-40 - 3.5 5.5 ) ss
18.5 | FRN18.5G1M-40| FRN15G1M-40 -- ss 8.0 *3 5s 55 ’
22 FRN22G1M-40 | FRN18.5GIM-400 -- ) 14 ' 8.0 *5 8.0 *5
30 - FRN22G 1 W-40 - 1
S FRN30G 1 H-40 - - 14 » %0 14
s [ 37 FRN37G1M-40 |FRN30GI1m-40 - : »
Tm) 45 FRN45G1M-40 | FRN37G1m-40 - » 18 22
ERIEES FRN55G1M-40 | FRN45G1m-40 - 38 38
o175 FRN75G1M-40 |FRN55G1m-40 - 38 14 60 60
ERIED FRN9OGIM-40 |FRN75G1m-40 - 60 100
& 1110 FRN110G1M-40 | FRN90GIM-40 | FRN90GIM-400 100 100
132 FRN132G1M-40 | FRN110G1M-40 | FRN110G1E-40 22 150
160 FRN160G1M-400 | FRN132G1M-40 | FRN132G1m-400 150 150
200 FRN200G 1 M-400 | FRN160G1M-40 | FRN160G1m-400 200 250
220 FRN220G1M-40 | FRN200G1M-40 | FRN200G1m-400 200 -
250 - - FRN220G1W-40 38 250 325
130 - FRN220G1W-40 - 250 - 150x2
FRN280G 1 M-400 - - 105 200x2
315 FRN315G1m-40 - FRN280GIM-400|  150x2 60
355 FRN355G1M-400 | FRN2§0G1M-400 | FRN315G1m-40| o 200x2 | 250x2
400 FRN400G1M-400 | FRN315G1M-40 | FRN355G1m-400 25052 | 32502
450 - FRN355G1M-40 | FRN400GIM-40|  250x2
500 FRN500G 1 M-400 | FRN400G1m-401 - 325x2 100 3252 [ 4oc
630 FRN630G1M-40 | FRN500G1m-401 - 325x3 325x3
710 - FRN630G1H-40 - 250x4 325x4 | 325x4

*1 4.0 kW for the EU. The inverter type is FRN4.0G1M-4E.
*2 Use the crimp terminal model No. 38-6 manufactured by JST Mfg. Co., Ltd., or equivalent.
*3 Use the crimp terminal model No. 60-6 manufactured by JST Mfg. Co., Ltd., or equivalent.
*4 When using 150 mm? wires for main circuit terminals of FRN55G1M-200 (LD mode), use CB150-10 crimp terminals designed for low voltage

appliances in JEM1399.
*5 Use the crimp terminal model No. 8-L6 manufactured by JST Mfg. Co., Ltd., or equivalent.

Note:

A box (M) in the above table replaces S or E depending on the enclosure.

A box (O) in the above table replaces A or E depending on the shipping destination.

Terminals common to all inverters

Recommended wire size (mm?®)

Remarks

Auxiliary control power input terminals RO and TO

2.0

1.5 kW or above

Auxiliary fan power input terminals R1 and T1

2.0

200 V class series with 37 kW or above and
400 V class series with 75 kW or above

2-6
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(2) Arrangement of control circuit terminals (common to all inverter types)

[Y5ATY5CT Y3 [ Y4 [ v2 [FM1]FM2] X5 [ X6 [ X7 [PLC] EN|
[30B] Y1 ] Y2] CT] 11 [PLC] X1 [ X2 [ X3 | X4 [DX-] ——
[30AT30Cc]cMY[ 11 [12 [ 13 [ CMJFWD[REV] CM [DX+] SD | d| [WIRV3Tva [v2 [rmileve] x1 [ x2 [ x3 [ xa [ x5 [ x6 [ x7]  [EN]

e[s]e[o[e]o]o[s |08 o]0 SRREEEKE

‘0 0’0‘9‘0‘{}‘9’0‘0‘0’0‘ AUX-contact
‘94 9‘9‘0‘9‘0‘0‘9‘0‘0‘0‘

Relay Output

W

Reinforce insulation

Reinforce insulation

(Max.250VAC, Overvoltage category I, Pollution degree 2) (Max. 250 VAC, Overvoltage category 11, Pollution degree 2)
FRN_ __G1E-2A/4A FRN_ __G1m-4E
Common terminal (Control terminal) FRN_  Glm-2A/4A FRN  GIm-4E
Terminal type Screw size: M3 (0.7 N-m) Spring (screwless)
Recommended wiring size (mm®)* 0.75 0.65 t0 0.82 (AWG 19 or 18)

* Using wires exceeding the recommended sizes may lift the front cover depending upon the
number of wires used, impeding keypad's normal operation.

2.3.3 Wiring precautions

Follow the rules below when performing wiring for the inverter.
(1) Make sure that the source voltage is within the rated voltage range specified on the nameplate.

(2) Be sure to connect the three-phase power wires to the main circuit power input terminals L1/R, L2/S and L3/T of the
inverter. If the power wires are connected to other terminals, the inverter will be damaged when the power is turned ON.

(3) Always connect the grounding terminal to prevent electric shock, fire or other disasters and to reduce electric noise.
(4) Use crimp terminals covered with insulated sleeves for the main circuit terminal wiring to ensure a reliable connection.

(5) Keep the power supply wiring (primary circuit) and motor wiring (secondary circuit) of the main circuit, and control
circuit wiring as far away as possible from each other.

(6) After removing a screw from the main circuit terminal block, be sure to restore the screw even if no wire is connected.
(7) Use the wiring guide to separate wiring. For inverters with a capacity of 3.7 kW or below, the wiring guide separates the

main circuit wires and the control circuit wires. For inverters with a capacity of 5.5 to 22 kW, it separates the upper and

lower main circuit wires, and control circuit wires. Be careful about the wiring order.
Control circuit wires  Upper main circuit wires

Control circuit _— Wiring guide

wires

™ Lower main circuit

wires
o ] ©
J L O [ ] o
FRN3.7G1m-40 FRN11G1m-40

Note: Abox (M) in the above figure replaces S or E depending on the enclosure.
Abox (O) in the above figure replaces A or E depending on the shipping destination.

B Preparing for the wiring guide

Inverters with a capacity of 11 to 22 kW (three-phase 200 V class series) are sometimes lacking in wiring space for main
circuit wires depending upon the wire materials used. To assure a sufficient wiring space, remove the clip-off sections
(see below) as required with a nipper. Note that the enclosure rating of IP20 may not be ensured when the wiring guide

itself is removed to secure a space for thick main circuit wiring.

Clip-off sections

Clip-off sections

Before removal of clip-off sections After removal of clip-off sections
Wiring Guide (FRN15G1m-40)

Note: Abox (M) in the above figure replaces S or E depending on the enclosure.
Abox (0) in the above figure replaces A or E depending on the shipping destination.
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(8) In some types of inverters, the wires from the main circuit terminal block cannot be straight routed. Route such wires as
shown below so that the front cover is set into place.

—worn— ||
PUPHINOU IV W]

Z 'deyo
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(9) For inverters with a capacity of 500 kW or 630 kW, two L2/S input terminals are arranged vertically to the terminal
block. When connecting wires to these terminals, use the bolts, washers and nuts that come with the inverter, as shown
below.

HILHIANI FHL ONIHIM ANY ONILNNOW

AWARNING

* When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection)
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current
capacity.

» Be sure to use wires in the specified size.

* Tighten terminals with specified torque.

Otherwise, a fire could occur.

* When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of
handling their wirings together.
* Do not connect a surge killer to the inverter's output (secondary) circuit.

Doing so could cause a fire.

* Ground the inverter in compliance with the national or local electric code.
* Be sure to ground the inverter's grounding terminals &G.

Otherwise, an electric shock or fire could occur.

* Qualified electricians should carry out wiring.
* Be sure to perform wiring after turning the power OFF.

Otherwise, electric shock could occur.
* Be sure to perform wiring after installing the inverter unit.
Otherwise, electric shock or injuries could occur.

* Ensure that the number of input phases and the rated voltage of the product match the number of phases and the
voltage of the AC power supply to which the product is to be connected.

Otherwise, a fire or an accident could occur.
* Do not connect the power source wires to inverter output terminals (U, V, and W).
Doing so could cause fire or an accident.

2-8



2.3.4 Wiring of main circuit terminals and grounding terminals

This section shows connection diagrams with the Enable input function used.
(1) FRN___GI1m-2A/4A, with SINK mode input by factory default

MCCB or .
Power supply RCD/ELCB

200 V class series
200 to 240 V
50/60 Hz
400 V class series
380 to 480 V i

50/60 Hz e

- Power switching connector
(CN UX)*10

. © itchi
Auxiliary fan power input "4 [ .'?11 - ':g:‘ F;;J)‘;V(‘g;l‘lls;ﬂi’oswmhlng connector

Auxiliary control power input 3 [

Grounding terminal Grounding terminal "7
J

[ Control circuit | '8

Contact outputs *9
Alarm output
(for any alarm)

Analog input
Potentiometer power supply
Voltage input for {

frequency setting
0to +10 VDC

i
(0to £10 VDC) i
ngc:th:cyZ::tifﬁgr; [ +) lve ] AX terminal
Oto +10 VDC (=) | function .
) | Transistor outputs *9
Current input for 1 1C1 . -
frequency setting | | Motor overload early warning
41020 mADC A PTCINTC | Frequency/speed detected
Sw5™11 + Frequency/speed arrival
. Inverter running
+24vDgJ( 0V ] I Common terminal
PLC y |
Enable input” 12 L ER EN 0o 10 |
Safety switch L vbe FM1) | —
— 41020 |
mADC sw4*11 | | Analog frequency
| " meter
0to 10 I
vDC FM2] | "
410 20 3
. *9 mA DC
Digital input sSwe *11 Analog frequency

meter

Run forward command
Run reverse command F

Digital input common terminal

: J Data transmission

NI

Select multi-frequency (0 to 1 step
Select multi-frequency (0 to 3 step,
Select multi-frequency (0 to 7 step,
Select multi-frequency (0 to 15 step,
Select ACC/DEC time (2 steps
Select ACC/DEC time (4 steps
Reset alarm

Digital input common terminal

RS-485 COM port 2
(TB)

|

|

|

|

|

I

I

RS-485 COM port 1 '
(RJ-45 connector for keypad) ‘
] I

i

|

|

|

|

I

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

ELCB : Earth Leakage Circuit Breaker Sw3
MC : Magnetic Contactor "
MCCB : Molded Case Circuit Breaker
S .



(2) FRN__ _GI1m-4E, with SOURCE mode input by factory default

Z 'deyo

MCCB or

RCD/ELCB !
Power supply 1
400 V class series ;
380t0 480V /
50/60 Hz i
/

- Power switching connector
(CN UX)*10

. © itchi
Auxiliary fan power input "4 [ .'?11 - ':g:‘ F;;J)‘;V(‘g;l‘lls;ﬂi’oswmhlng connector

Auxiliary control power input 3 [

Grounding terminal Grounding terminal "7
J

[ Control circuit | '8

Contact outputs *9
Alarm output
(for any alarm)

Analog input
Potentiometer power supply
Voltage input for
frequency setting
0to +10 VDC
(0 to =10 VDC)

Voltage input for
frequency setting
0to =10 VDC

Current input for
frequency setting

] AX terminal
function

HILHIANI FHL ONIHIM ANY ONILNNOW

|
i
|
|
|
|
|
| Transistor outputs *9

| Motor overload early warning

v2
S~
o @TU;
PTCINTC

41020 mADC | A | Frequency/speed detected
‘ sws*11 . Frequency/speed arrival
! . Inverter running
| +24 VDCJ(_ OV I Common terminal
| lpLC ¥ |
Enable input 12 L It 350010 !
Safety switch ! FM1) | AT
| 41020 | S
| mA DC sSw4 *1 | Analog frequency
I 1M meter
! 010 10 !
| VDC FM2] |
} 41020 | ——
Digital input 9 ‘ mA DC sSwe *11 ‘ Analog frequency
| | " meter
Run forward command ‘ DX+] |
Run reverse command L\ .1 . Dx-I ‘ | } Data transmission
|

Select multi-frequency (0 to 1 step
Select multi-frequency (0 to 3 step,
Select multi-frequency (0 to 7 step,
Select multi-frequency (0 to 15 step,
Select ACC/DEC time (2 steps
Select ACC/DEC time (4 steps
Reset alarm

<] ]

RS-485 COM port 2
(TB)

)
)
)
)
)
)

I

|

|

|

|

|

RS-485 COM port 1 !
(RJ-45 connector for keypad) ‘
I

|

|

i

i

|

|

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

ELCB : Earth Leakage Circuit Breaker SVY3
MC : Magnetic Contactor "
MCCB : Molded Case Circuit Breaker
S .
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*1

*2

*3

*4

*5

*6

*7
*8

*9

*10
*11

*12

Install a recommended molded case circuit breaker (MCCB) or residual-current-operated protective device (RCD)/earth leakage circuit
breaker (ELCB) (with overcurrent protection function) in the primary circuit of the inverter to protect wiring. Ensure that the circuit
breaker capacity is equivalent to or lower than the recommended capacity.

Install a magnetic contactor (MC) for each inverter to separate the inverter from the power supply, apart from the MCCB or RCD/ELCB,
when necessary.
Connect a surge absorber in parallel when installing a coil such as the MC or solenoid near the inverter.

The RO and TO terminals are provided for inverters with a capacity of 1.5 kW or above.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function or to keep the
keypad alive even if the main power has shut down, connect these terminals to the power supply lines. Without power supply to these
terminals, the inverter can run.

Normally no need to be connected. Use these terminals when the inverter is equipped with a high power-factor, regenerative PWM
converter (RHC series).

When connecting an optional DC reactor (DCR), remove the jumper bar from the terminals P1 and P(+).
Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DCR to be connected. Be sure to connect it
to those inverters.

Use a DCR when the capacity of the power supply transformer exceeds 500 kVA and is 10 times or more the inverter rated capacity, or
when there are thyristor-driven loads in the same power supply line.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the terminals P(+) and DB.

‘When connecting an external braking resistor (DBR), be sure to disconnect the built-in one.

A grounding terminal for a motor. Use this terminal if needed.

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires, connect the shield of them to the
common terminals of the control circuit. To prevent malfunction due to noise, keep the control circuit wiring away from the main circuit
wiring as far as possible (recommended: 10 cm or more). Never install them in the same wire duct. When crossing the control circuit
wiring with the main circuit wiring, set them at right angles.

The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X7], [FWD] and [REV], transistor
output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and [30A/B/C].

Switching connectors in the main circuits. For details, refer to "® Switching connectors" later in this section.

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter operations. For details,
refer to Section 2.3.6 "Setting up the slide switches."

When using the Enable input function, be sure to remove the jumper wire from terminals [EN] and [PLC]. For opening and closing the
hardware circuit between terminals [EN] and [PLC], use safety components such as safety relays and safety switches that comply with
ENO954-1, Category 3 or higher. Be sure to use shielded wires exclusive to terminals [EN] and [PLC]. (Do not put them together with
any other control signal wire in the same shielded core.) Ground the shielding layer. For details, refer to Chapter 9, Section 9.6
"Compliance with EN954-1, Category 3."

When not using the Enable input function, keep the terminals between [EN] and [PLC] short-circuited with the jumper wire (factory
default).
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@ Primary grounding terminal (8&G) for inverter enclosure

Two grounding terminals (&G) are not exclusive to the power supply wiring (primary circuit) or motor wiring (secondary
circuit). Be sure to ground either of the two grounding terminals for safety and noise reduction. The inverter is designed for
use with safety grounding to avoid electric shock, fire and other disasters.

The grounding terminal for inverter enclosure should be grounded as follows:
1) Ground the inverter in compliance with the national or local electric code.
2) Use a thick grounding wire with a large surface area and keep the wiring length as short as possible.

Note An EMC filter built-in type of inverters with a capacity of 5.5 to 11 kW (both 200 V and 400 V class series) has
three grounding terminals. For effective noise suppression, connect grounding wires to the specified grounding
terminals. (Refer to Chapter 9, Section 9.3.2 "Recommended installation procedure.")

@ Inverter output terminals U, V, and W and secondary grounding terminals (&G) for motor
Inverter’s output terminals should be connected as follows:
1) Connect the three wires of the 3-phase motor to terminals U, V, and W, aligning the phases each other.
2) Connect the secondary grounding wire to the grounding terminal (&G).

(Note When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of
handling their wirings together.

Inverter 1 Motor 1

Inverter 2

‘.;/lv

Multicorfe cable

® DC reactor terminals P1 and P(+)
Connect a DC reactor (DCR) to these terminals for power factor correction.

1) Remove the jumper bar from terminals P1 and P(+).
2) Connect an optional DCR to those terminals.

(Note * The wiring length should be 10 m or below.
* Do not remove the jumper bar when a DCR is not used.
* Inverters with a capacity of 55 kW in LD mode and inverters with 75 kW or above require a DCR to be
connected. Be sure to connect it to those inverters.
» If a PWM converter is connected to the inverter, no DCR is required.

AWARNING

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

Otherwise, a fire could occur.

@ DC braking resistor terminals P(+) and DB (for inverters with a capacity of 22 kW or below)

. . . Built-in DC brakin, . . Option mountin
Capacity (kW) Braking transistor resistor (DBR) g Optional devices gteps required g
041075 Built-in Built-in External DC braking resistor 1),2),3)

(with a larger capacity)
11 to 22 Built-in None External DC braking resistor 2), 3)

In inverters with a capacity of 7.5 kW or below, if the capacity of the built-in DC braking resistor (DBR) is insufficient since
the inverter undergoes frequent start/stop or heavy inertial load, mount an optional external DC braking resistor (DBR) with a
larger capacity to increase the braking capability, using the following steps. Before mounting the external DBR, remove the
built-in DBR.

1) For inverters with a capacity of 0.4 to 3.7 kW, disconnect the wiring of the built-in DBR from terminals P(+) and DB; for
inverters with a capacity of 5.5 and 7.5 kW, disconnect the wiring from terminal DB and the internal relay terminal (see
the figure below).

Insulate the terminals of the disconnected wires with insulating tape or other materials.

Terminal DB

Relay terminal

Wires from the built-in
DC braking resistor (DBR)

2-12
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2) Connect an optional DBR to terminals P(+) and DB.
The internal relay terminal on inverters with a capacity of 5.5 and 7.5 kW is left unused.
3) Arrange the DBR and inverter so that the wiring length comes to 5 m or less and twist the two DBR wires or route them

together in parallel.
AWARNING

When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB.
Otherwise, a fire could occur.

® DC link bus terminals P(+) and N(-)

Capacity Braking Built-in DC braking . . . .
(kW) transistor resistor (DBR) Optional devices Devices and terminals
30 to 630 None None Braking }lnit . Inver.ter—l?raking unit: P(+) and N(-)
DC braking resistor (DBR) | Braking unit—DBR:  P(+) and DB

1) Connecting an optional braking unit or DC braking resistor (DBR)
For inverters with a capacity of 30 kW or above, both a braking unit and DBR are necessary.

Connect the terminals P(+) and N(-) of a braking unit to those on the inverter. Arrange the inverter and the braking unit
so that the wiring length comes to 5 m or less and twist the two wires or route them together in parallel.

Next, connect the terminals P(+) and DB of a DBR to those on the braking unit. Arrange the braking unit and DBR so
that the wiring length comes to 10 m or less and twist the two wires or route them together in parallel.

For details about the wiring, refer to the Braking Unit Instruction Manual.
2) Connecting other external devices
A DC link bus of other inverter(s) or a PWM converter is connectable to these terminals.

(Note When you need to use the DC link bus terminals P(+) and N(-), consult your Fuji Electric representative.

® Switching connectors
B Power switching connectors (CN UX) (for 400 V class series with 75 kW or above)

The 400 V class series with 75 kW or above is equipped with a set of switching connectors (male) which should be
configured according to the power source voltage and frequency. By factory default, a jumper (female connector) is set to U1.
If the power supply to the main power inputs (L1/R, L2/S, L3/T) or the auxiliary fan power input terminals (R1, T1) matches
the conditions listed below, change the jumper to U2.

For the switching instructions, see Figures 2.6 and 2.7.
(a) FRN75G1m-40 to FRN110G1m-40

CN UX (red) CN UX (red)

Connector configuration @

&7 Z

398 to 440 V/50 Hz, 430 to 480 V/60 Hz 380 to 398 V/50 Hz

Power source voltage (Factory default) 380 to 430 V/60 Hz

(b) FRN132G1m-40 to FRN630G 1 m-400

CN UX (red)
CN UX (red)
Connector configuration
<> <>
<> <>
Power source voltage 398 to 440 V/50 Hz, 430 to 480 V/60 Hz 380 to 398 V/50 Hz,
& (Factory default) 380 to 430 V/60 Hz

Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.

Note The allowable power input voltage fluctuation is within -15% to +10% of the power source voltage.
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B Fan power supply switching connectors (CN R and CN W) (for 200 V class series with 37 kW or above and
400 V class series with 75 kW or above)

The standard FRENIC-MEGA series accepts DC-linked power input in combination with a PWM converter. The 200 V class

series with 37 kW or above and 400 V class series with 75 kW or above, however, contain AC-driven components such as AC

fans. To supply AC power to those components, exchange the CN R and CN W connectors as shown below and connect the
AC power line to the auxiliary fan power input terminals (R1, T1).

For the switching instructions, see Figures 2.6 and 2.7.
(a) FRN37G1m-20 to FRN75G1m-20, FRN75G1m-40 to FRN110G 1 m-40

CN R (red) CN W (white) CN W (white) CNR (red)

Connector configuration

.. When not using terminal R1 or T1 .\gheg.um&% tlcsrémlr? a}(s l(}l and T1
Use conditions (Factory default) eeding the DC-linked power

* Combined with a PWM converter

b) FRN90G!m-20, FRN132G1m-40 to FRN630G 1 m-400

Connector configuration

CNW
CNW (white)

(white)

CNR
(red) CNR
(red)

When not using terminal R1 or T1
(Factory default)

When using terminals R1 and T1

Use conditions * Feeding the DC-linked power

¢ Combined with a PWM converter

Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.

Note By factory default, the fan power supply switching connectors CN R and CN W are set on
the and positions, respectively. Do not exchange them unless you drive the inverter with a DC-linked
power supply.

Wrong configuration of these switching connectors cannot drive the cooling fans, causing a heat sink overheat alarm
LiH [ or a charger circuit alarm /5.

W Location of the switching connectors

The switching connectors are located on the power printed circuit board (power PCB) as shown below.

Keypad enclosure Power switching
connectors (CN UX)
Fan power
supply switching
— == =izizizH connectors
r . = L (CN R and
..... | — CNW)
| Auxiliary fan
¥ L power input
terminals
00D N |
000 A 0
g 1=
Oam
i P[5, N
= i ) Power PCB Auxiliary
power input
] 3 terminals
O S r Ausliary f nput ———— [
uxiliary fan power inpu =l | Fan power
terminals supply
. . Power switching ———EE switching
Auxiliary power input connectors (CN UX) | connectors
terminals (CNR and
CN W)
(a) FRN37G1m-20 to FRN75G1m-20, (b) FRN90G1m-20,
FRN75G1m-40 to FRN110G1m-40 FRN132G1m-40 to FRN630G1m-40

Figure 2.6 Location of Switching Connectors and Auxiliary Power Input Terminals

Note: A box (M) in the above figure replaces S or E depending on the enclosure.
A box (O) in the above figure replaces A or E depending on the shipping destination.
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(Note To remove each of the jumpers, pinch its upper side between
W (ENUX) your fingers, unlock its fastener, and pull it up.

When mounting it, fit the jumper over the connector until it
W (CNR), (CN'W)

snaps into place.
Figure 2.7 Inserting/Removing the Jumpers

@ Main circuit power input terminals L1/R, L2/S, and L3/T (three-phase input)
The three-phase input power lines are connected to these terminals.

1) For safety, make sure that the molded case circuit breaker (MCCB) or magnetic contactor (MC) is turned OFF before
wiring the main circuit power input terminals.

2) Connect the main circuit power supply wires (L1/R, L2/S and L3/T) to the input terminals of the inverter via an MCCB
or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB)*, and an MC if necessary.

It is not necessary to align phases of the power supply wires and the input terminals of the inverter with each other.
* With overcurrent protection

( Tip Itis recommended to insert a manually operable magnetic contactor (MC) that allows you to disconnect the inverter
from the power supply in an emergency (e.g., when the protective function is activated), preventing a failure or
accident from causing secondary disasters.

( Note To drive the inverter with single-phase input power, consult your Fuji Electric representative.

Auxiliary control power input terminals RO and TO (for inverters with a capacity of 1.5 kW or above)

In general, the inverter runs normally without power supplied to the auxiliary control power input terminals RO and TO. If the
inverter main power is shut down, however, no power is supplied to the control circuit so that the inverter cannot issue a
variety of output signals or display on the keypad.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function or to
keep the keypad alive even if the main power has shut down, connect the auxiliary control power input terminals RO and T0
to the power supply lines. If a magnetic contactor (MC) is installed in the inverter's primary circuit, connect the primary
circuit of the MC to these terminals R0 and TO.

Terminal rating:

200 to 240 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series with 22 kW or below)
200 to 230 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series with 30 kW or above)
380 to 480 VAC, 50/60 Hz, Maximum current 0.5 A (400 V class series)

Note When introducing a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB),
connect its output (secondary) side to terminals RO and T0O. Connecting its input (primary) side to those terminals
causes the RCD/ELCB to malfunction since the input power voltage to the inverter is three-phase but the one to
terminals RO and TO is single-phase. To avoid such problems, be sure to insert an insulation transformer or auxiliary
B contacts of a magnetic contactor in the location shown in Figure 2.8.

Residual-current-

operated
protectice devide/
Earth leakage AC reactor
circuit breaker  Radio noise filter Magnetic
Power supply Noise filter contactor LIR A A
H L2/S
L3/T
S 2 S R
Insulation A A
transformer
§ g RO A A
HEH ©—{—1—4 + -
T0 ° - DC/DC Power supply for
L i o719 | inverter control
) : A A
Magnetic contactor _H\
Auxiliary B contacts | _aN__

Figure 2.8 Connection Example of Residual-current-operated Protective Device (RCD)/
Earth Leakage Circuit Breaker (ELCB)



When connecting a PWM converter with an inverter, do not connect the power supply line directly to terminals RO
Note . . ’ . o .

and TO. If a PWM is to be connected, insert an insulation transformer or auxiliary B contacts of a magnetic

contactor at the power supply side.

For connection examples at the PWM converter side, refer to the PWM Converter Instruction Manual.

Molded case circuit breaker
or
Residual-current-operated
protectice device/

Earth leakage circuit breaker

Filter Boost PWM FRN—-G1S

Magnetic
9 reactor reactor converter

contactor

—x < YN MYV R P+ —] P u
Power <% NN g v
supply el
—o o T NGO NO w
R1
S1
T

Insulation
transformer _&J RO
(100 VA) i

or

Magnetic contactor |_aN\_
Auxiliary B contacts |_aN\_

Figure 2.9 Connection Example of PWM Converter

@ Auxiliary fan power input terminals R1 and T1

The 200 V class series with 37 kW or above and 400 V class series with 75 kW or above are equipped with terminals R1 and
T1. Only if the inverter works with the DC-linked power input whose source is a PWM converter, these terminals are used to
feed AC power to the fans, while they are not used in any power system of ordinary configuration.

In this case, set up the fan power supply switching connectors (CN R and CN W).

Terminal rating:

200 to 220 VAC/50 Hz, 200 to 230 VAC/60 Hz, Maximum current 1.0 A (200 V class series with 37 kW or above)

380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, Maximum current 1.0 A (400 V class series with 75 kW to 400 kW)
380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, Maximum current 2.0 A (400 V class series with 500 kW and 630 kW)

2.3.5 Wiring for control circuit terminals

AWARNING

In general, the covers of the control signal wires are not specifically designed to withstand a high voltage (i.e., reinforced
insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live conductor of the main
circuit, the insulation of the cover might break down, which would expose the signal wire to a high voltage of the main
circuit. Make sure that the control signal wires will not come into contact with live conductors of the main circuit.

Failure to observe these precautions could cause electric shock or an accident.

ACAUTION

Noise may be emitted from the inverter, motor and wires.
Take appropriate measures to prevent the nearby sensors and devices from malfunctioning due to such noise.

An accident could occur.

B Connecting/disconnecting wires to/from a control circuit terminal (In case of “FRN_ _ _G1m4E”)
@ Strip the wire end by 8 to 10 mm as shown below.
Strip length of wire end 8 to 10 mm Y
=]
Type of screwdriver (tip shape) Flat (0.6 x 3.5 mm)

Note For strand wires, the strip length specified above should apply after twisting of them.

If the strip length is out of the specified range, the wire may not be firmly clamped or may be short-circuited with
other wires.

@ Twist the end of the stripped wires for easy insertion and insert it firmly into the wire inlet on the control circuit terminal.
If the insertion is difficult, hold down the clamp release button on the terminal with a flat screwdriver.

® When disconnecting the wires from the terminal, hold down the clamp release button on the terminal with a flat
screwdriver and pull out the wires.

Connecting wire to terminal Disconnecting wire from terminal
Flat screwdriver

Wire inlet
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Table 2.7 lists the symbols, names and functions of the control circuit terminals. The wiring to the control circuit terminals
differs depending upon the setting of the function codes, which reflects the use of the inverter. Route wires properly to reduce
the influence of noise.

Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals

=
§u§ Symbol Name Functions
5 Q
[13] Power supply | Power supply (+10 VDC) for an external frequency command potentiometer
for the (Variable resistor: 1 to 5kQ)
potentiometer | The potentiometer of 1/2 W rating or more should be connected.
[12] Analog setting | (1) The frequency is commanded according to the external voltage input.
voltage input * 0to £10 VDC/0 to £100% (Normal operation)
* +10 to 0 VDC/0 to 100% (Inverse operation)

(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.

(3) Hardware specifications
* Input impedance: 22kQ)

* The maximum input is £15 VDC, however, the voltage higher than £10 VDC is
handled as +10 VDC.
* Inputting a bipolar analog voltage (0 to 10 VDC) to terminal [12] requires setting
function code C35 to "0."
[C1] Analog setting | (1) The frequency is commanded according to the external current input.
current input * 4 to 20 mA DC/0 to 100% (Normal operation)
* 20 to 4 mA DC/0 to 100 % (Inverse operation)

(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.

(3) Hardware specifications
* Input impedance: 250Q2
* The maximum input is +30 mA DC, however, the current larger than +20 mA DC

= is handled as +20 mA DC.

.g PTC/NTC (1) Connects PTC (Positive Temperature

& thermistor Coefficient)/NTC (Negative Temperature

75 input Coefficient) thermistor for motor <Control circuit>

< protection. Ensure that the slide switch DC+10V
SWS5 on the control PCB is turned to the
PTC/NTC position (see Section 2.3.6
"Setting up the slide switches").
The figure shown at the right illustrates ;Z?,g;gg
the internal circuit diagram where SW5
(switching the input of terminal [C1]
between C1 and PTC/NTC) is turned to
the PTC/NTC position. For details on Figure 2.10  Internal Circuit Diagram
SWS5, refer to Section 2.3.6 "Setting up (SW5 Selecting PTC/NTC)
the slide switches." In this case, you must
change data of the function code H26.

[V2] Analog setting | (1) The frequency is commanded according to the external voltage input.
voltage input * 0to £10 VDC/0 to £100 % (Normal operation)

* +10 to 0 VDC/0 to 100% (Inverse operation)

(2) In addition to frequency setting, PID command, PID feedback signal, auxiliary
frequency command setting, ratio setting, torque limiter level setting, or analog input
monitor can be assigned to this terminal.

(3) Hardware specifications
* Input impedance: 22kQ
* The maximum input is £15 VDC, however, the voltage higher than £10 VDC is

handled as +10 VDC.
* Inputting a bipolar analog voltage (0 to £10 VDC) to terminal [V2] requires setting
function code C45 to "0."
[11] Analog Common for analog input/output signals ([13], [12], [C1], [V2], [FM1] and [FM2]).
common Isolated from terminals [CM] and [CMY].
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

= =
@'8 Symbol Name Functions
<
5o
(Note - Since low level analog signals are handled, these signals are especially susceptible to the external noise

effects. Route the wiring as short as possible (within 20 m) and use shielded wires. In principle, ground
the shielded sheath of wires; if effects of external inductive noises are considerable, connection to
terminal [11] may be effective. As shown in Figure 2.11, be sure to ground the single end of the shield
to enhance the shield effect.

Z 'deyo

- Use a twin-contact relay for low level signals if the relay is used in the control circuit. Do not connect
the relay's contact to terminal [11].

- When the inverter is connected to an external device outputting the analog signal, the external device
may malfunction due to electric noise generated by the inverter. If this happens, according to the
circumstances, connect a ferrite core (a toroidal core or equivalent) to the device outputting the analog
signal or connect a capacitor having the good cut-off characteristics for high frequency between control
signal wires as shown in Figure 2.12.

- Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Doing so could damage the internal
control circuit.

HILHIANI FHL ONIHIM ANY ONILNNOW

Digital input

Shielded Wire <Control Circuit> <ExternaIAnalog Capacitor <Control Circuit>
——— ~ Output Device 0.022 uF
o B0 113] 50V
I I [12]
Pl i
- O 111 a
Potentiometer '£ — — — — Ferrite Core
TktoSk® 4L = (Pass the same-phase
— wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.11 Connection of Shielded Wire Figure 2.12 Example of Electric Noise Reduction
[X1] Digital input 1 | (1) Various signals such as "Coast to a stop," "Enable external alarm trip," and "Select
. multi-frequency" can be assigned to terminals [X1] to [X7], [FWD] and [REV] by
[X2] Digital input 2 setting function codes EO1 to EQ7, E98, and E99. For details, refer to Chapter 5,
[X3] Digital input 3 Section 5.2 "Details of Function Codes."
N (2) Input mode, i.e. SINK/SOURCE, is changeable by using the slide switch SW1.
[X4] Digital input 4 (Refer to Section 2.3.6, "Setting up the slide switches.") The factory default for
[X5] Digital input 5 FRN_ ~ Glm-2A/4Ais SINK, and for FRN_ G1m-4E, SOURCE.
[X6] Digital input 6 (3) Switches the logic value (1/0) for ON/OFF of the terminals [X1] to [X7], [FWD], or
[REV]. If the logic value for ON of the terminal [X1] is 1 in the normal logic system,
[X7] Digital input 7 for example, OFF is 1 in the negative logic system and vice versa.
[FWD] |Run forward | (4) Digital input terminal [X7] can be defined as a pulse train input terminal with the
command function codes.

Maximum wiring length 20 m
Maximum input pulse 30 kHz: When connected to a pulse generator with open
collector transistor output
(Needs a pull-up or pull-down resistor. See notes on
page 2-20.)
100 kHz: When connected to a pulse generator with
complementary transistor output

For the settings of the function codes, refer to FRENIC-MEGA User's Manual,
Chapter 5 "FUNCTION CODES."

[REV] Run reverse
command

(Digital input circuit specifications)

< Control circuit >
[PLC] +24 VDC
O ’ g | } Item Min. Max.
_____ Operating voltage | ON level ov 2V
Photocoupler (SINK) OFF level | 22V | 27V
________ hl
| Operating voltage ON level 22V 27V
i (SOURCE) OFFlevel | 0V | 2V
_____ ‘ Operating current at ON
|
! (Input voltage is at 0 V) 25mA | SmA
[X1] to]X7], 54kQ "7 (For [X7]) ©.7mA) | (16mA)
[FWD]|[REV] (1.8kQ for [X7])
Allowable leakage current at B 05mA
[CM] OFF ’

Figure 2.13 Digital Input Circuit
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

=h
7.0 .
= Symbol Name Functions
6 93
[EN] Enable input | (1) Safe Torque Off (STO) that is compliant with EN954-1, Category 3. This terminal
allows the hardware circuit to stop the inserter's output transistor and coast the motor
to a stop.

(2) This terminal is exclusively used for the source mode input. When it is
short-circuited with terminal [PLC], the Enable input is ON (ready for inverter run);
when it is opened, the inverter coasts the motor to a stop. (This terminal is not
interlocked with the slide switch SW1.)

(3) By factory default, terminals [EN] and [PLC] are short-circuited with each other
using a jumper wire, disabling this function. To enable it, be sure to remove the
jumper wire.

For details of connection to this terminal and precautions, refer to Chapter 9, Section 9.6

"Compliance with EN954-1, Category 3."

<Terminal [EN] circuit specification>

<Control circuit>
[PLC] +24 VDC
- v Item Min. | Max
[EN]
Operating voltage ON level 22V | 27V
(SOURCE) OFFlevel | 0V | 2V
Operating current at ON
: (Input voltage is at 24 V) SmA | 10mA
5.4Ka ! ! Allowable leakage current at OFF - 0.5mA
: I
|
cM | T !
0
[PLC] PLC signal (1) Connects to PLC output signal power supply.
power Rated voltage: +24 VDC (Allowable range: +22 to +27 VDC), Maximum 100 mA DC
- (2) This terminal also supplies a power to the load connected to the transistor output
é terminals. Refer to "Transistor output" described later in this table for more.
é [CM] Digital input | Two common terminals for digital input signals
‘& common These terminals are electrically isolated from the terminals [11]s and [CMY].
a
Tip B Using a relay contact to turn [X1] to [X7], [FWD], or [REV] ON or OFF

Figure 2.14 shows two examples of a circuit that uses a relay contact to turn control signal input [X1] to
[X7], [FWD], or [REV] ON or OFF. In circuit (a), the slide switch SW1 has been turned to SINK, whereas
in circuit (b) it has been turned to SOURCE.

Note: To configure this kind of circuit, use a highly reliable relay.
(Recommended product: Fuji control relay Model HH54PW.)

<Control circuit>

<Control circuit>

[PLC]

| ‘
'
+24 VDC

SOURCE SOURCE
[X1] to [X7], Looommoe [X1] to [X7], L
[FWD], [REV] Photocoupler [FWD], [REV] Photocoupler
[cm]

@

Tem
(a) With the switch turned to SINK (b) With the switch turned to SOURCE
Figure 2.14 Circuit Configuration Using a Relay Contact

B Using a programmable logic controller (PLC) to turn [X1] to [X7], [FWD], or [REV] ON or OFF

Figure 2.15 shows two examples of a circuit that uses a programmable logic controller (PLC) to turn

control signal input [X1] to [X7], [FWD], or [REV] ON or OFF. In circuit (a), the slide switch SW1 has

been turned to SINK, whereas in circuit (b) it has been turned to SOURCE.

In circuit (a) below, short-circuiting or opening the transistor's open collector circuit in the PLC using an

external power supply turns ON or OFF control signal [X1] to [X7], [FWD], or [REV]. When using this

type of circuit, observe the following:

- Connect the + node of the external power supply (which should be isolated from the PLC's power) to
terminal [PLC] of the inverter.

- Do not connect terminal [CM] of the inverter to the common terminal of the PLC.
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

Digital input

=
@ug Symbol Name Functions
5 o
<m§> <Control circuit> <m§> <Control circuit>
[PLC]
(6] (]
[a] o
L > >
S N
+ +
X1lto|[x7], = L=——————d [X1] to
[FWD], [REV] Photocoupler [FWD]) [REV] Photocoupler
[CM] [CM]
(a) With the switch turned to SINK (b) With the switch turned to SOURCE

Figure 2.15 Circuit Configuration Using a PLC
For details about the slide switch setting, refer to Section 2.3.6 "Setting up the slide switches."

<Note B For inputting a pulse train through the digital input terminal [X7]
« Inputting from a pulse generator with an open collector transistor output

Stray capacity on the wiring between the pulse generator and the inverter may disable transmission of the
pulse train. As a countermeasure against this problem, insert a pull-up resistor between the open collector
output signal (terminal [X7]) and the power source terminal (terminal [PLC]) if the switch selects the
SINK mode input; insert a pull-down resistor between the output signal and the digital common terminal
(terminal [CM]) if the switch selects the SOURCE mode input.

A recommended pull-up/down resistor is 1kQ 2 W. Check if the pulse train is correctly transmitted
because stray capacity is significantly affected by the wire types and wiring conditions.

Analog output

[FM1] Analog Both terminals output monitor signals for analog DC voltage (0 to +10 V) or analog DC
[FM2] monitor current (+4 to +20 mA). The output form (VO/IO) for each of [FM1] and [FM2] can be
switched with the slide switches on the control PCB and the function codes, as listed
below.

Terminal function is Output form Content is
specified by: Analog DC voltage | Analog DC current| specified by:
Slide switch SW4 VOl 101 Function code
Function code F29 0 1 F31
Slide switch SW6 VO2 102 Function code
Function code F32 0 1 F35

Terminal

[FM1]

[FM2]

The signal content can be selected from the following with function codes F31 and F35.

* Output frequency * Output current * Output voltage

* Output torque * Load factor * Input power

* PID feedback amount ~ « Speed (PG feedback value)  « DC link bus voltage
* Universal AO » Motor output * Calibration

* PID command * PID output

* Input impedance of the external device: Min. SkQ (at 0 to 10 VDC output)

(While the terminal is outputting 0 to 10 VDG, it is capable of driving up to two analog
voltmeters with 10 kQ impedance.)

* Input impedance of the external device: Max. 500Q2 (at 4 to 20 mA DC output)
* Adjustable range of the gain: 0 to 300%

[11] Analog Two common terminals for analog input and output signals.
common These terminals are electrically isolated from terminals [CM] and [CMY].
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

Classifi-
cation

Symbol Name Functions
[Y1] Transistor (1) Various signals such as inverter running, speed/freq. arrival and overload early
output 1 warning can be assigned to any terminals, [Y 1] to [Y4] by setting function code E20
[Y2] Transistor to E24. Refer to Chapter 5, Section 5.2 "Details of Function Codes" for details.
output 2 (2) Switches the logic value (1/0) for ON/OFF of the terminals between [Y 1] to [Y4],
and [CMY]. If the logic value for ON between [Y1] to [Y4] and [CMY] is 1 in the
normal logic system, for example, OFF is 1 in the negative logic system and vice
versa.
[Y3] Transistor (Transistor output circuit specification)
output 3 <Control circuit>
Photocoupler Current Item Max.
! m i Operation ON level 2V
o voltage | OFF level 27V
b /N 311035V I: E»’ Maximum current at ON 50 mA
tom S
Leakage current at OFF 0.1 mA
Figure 2.16 Transistor Output Circuit
Figure 2.17 shows examples of connection between the control circuit and a PLC.
- : - When a transistor output drives a control relay, connect a surge-absorbing diode
5 | [Y4] Transistor Note T outpu Y; g g
% output 4 across relay’s coil terminals.
° - When any equipment or device connected to the transistor output needs to be
e supplied with DC power, feed the power (+24 VDC: allowable range: +22 to
'z +27 VDC, 100 mA max.) through the [PLC] terminal. Short-circuit between the
E terminals [CMY] and [CM] in this case.
ransistor ommon terminal for transistor output signals
[CMY] Transi C inal fi i tput signal
output This terminal is electrically isolated from terminals [CM] and [11]s.
common
Tip ™ Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3] or [Y4]
Figure 2.17 shows two examples of circuit connection between the transistor output of the inverter’s
control circuit and a PLC. In example (a), the input circuit of the PLC serves as a SINK for the control
circuit output, whereas in example (b), it serves as a SOURCE for the output.
<Control circuit> < Programmable > <Control circuit> <E§grg§:\r{n:;l;§>
logic controller
Frotoeae! Syrent Photocoupler Current COr—===—5
= J i
SINK input g : :
0 |
| 1
[E——
SOURCE input
(@) PLC serving as SINK (b) PLC serving as SOURCE
Figure 2.17 Connecting PLC to Control Circuit
[Y5A/C] | General (1) A general-purpose relay contact output usable as well as the function of the transistor
purpose relay output terminal [Y'1], [Y2], [Y3] or [Y4].
output Contact rating: [250 VAC 0.3 A, cos ¢ = 0.3, 48 VDC, 0.5 A|
(2) Switching of the normal/negative logic output is applicable to the following two
contact output modes: "Active ON" (Terminals [Y5A] and [Y5C] are closed
(excited) if the signal is active.) and "Active OFF" (Terminals [Y5A] and [Y5C] are
‘a opened (non-excited) if the signal is active while they are normally closed.).
§ [30A/B/C] | Alarm relay | (1) Outputs a contact signal (SPDT) when a protective function has been activated to
e output stop the motor.
o (for a;ny Contact rating: 250 VAC, 0.3A, cos ¢ = 0.3, 48 VDC, 0.54]
error

(2) Any one of output signals assigned to terminals [Y1] to [Y4] can also be assigned to
this relay contact to use it for signal output.

(3) Switching of the normal/negative logic output is applicable to the following two
contact output modes: "Active ON" (Terminals [30A] and [30C] are closed (excited)
if the signal is active.) and "Active OFF" (Terminals [30A] and [30C] are opened
(non-excited) if the signal is active while they are normally closed.).
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Table 2.7 Symbols, Names and Functions of the Control Circuit Terminals (Continued)

23
45| Symbol Name Functions
<
‘C‘) o
[DX+])/ RS-485 A communications port transmits data through the RS-485 multipoint protocol
[DX-)/ communications | between the inverter and a personal computer or other equipment such as a PLC.
(SD] port 2, (For setting of the terminating resistor, refer to Section 2.3.6 "Setting up the slide
(Terminals on switches.")
control PCB) ’
RJ-45 RS-485 (1) Used to connect the inverter with the keypad. The inverter supplies the power to
connector | communications the keypad through the pins specified below. The extension cable for remote
for the port 1 operation also uses wires connected to these pins for supplying the keypad power.
keypad (Standard RJ-45 (2) Remove the keypad from the standard RJ-45 connector and connect the RS-485
connector) communications cable to control the inverter through the PC or PLC
(Programmable Logic Controller). For setting of the terminating resistor, refer to
Section 2.3.6 "Setting up the slide switches."
T +5V
Ol 1 Vee 1 8
TXD ©|2 GND
: SH
oere | L R rgeRe L
§ o g ©|7 GND
= JGND Terminating O| 8 Vee RJ-45 connector
= resistor face
o = SW3 RJ-45 connector
@) pin assignment
Figure 2.18 RJ-45 Connector and its Pin Assignment*®
* Pins 1, 2, 7, and 8 are exclusively assigned to power lines for the remote
keypad and multi-function keypad, so do not use those pins for any other
equipment.
USB USB port A USB port connector (mini B) that connects an inverter to a personal computer.
connector |(On the keypad) | FRENIC Loader (software*) running on the computer supports editing the function

codes, transferring them to the inverter, verifying them, test-running an inverter and
monitoring the inverter running status.
* FRENIC Loader is available as a free download from our website at:
http://webl fujielectric.co.jp/Kiki-Info-EN/User/guestlogin.asp
(Fuji Electric Systems Co., Ltd. Technical Information site)
On the Fuji website shown above, select "Technical Information" | "Drive Control
Equipment" | "Inverters" | "Software libraries."
Before downloading, you are requested to register as a member (free of charge).
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Wiring for control circuit terminals
For FRN75G1M-200, FRN90G1M-20 and FRN132G1M-40 to FRN630G 1 H-400

(1) As shown in Figure 2.19, route the control circuit wires along the left side panel to the outside of the inverter.

(2) Secure those wires to the wiring support, using a cable tie (e.g., Insulok) with 3.8 mm or less in width and 1.5 mm or less
in thickness.

Cable tie

Control circuit terminal block

Wiring support

%

Wiring for control ﬂﬂ\%‘jg'
circuit terminals 'k“,/”’/;«» Section A
4d 47

Details of Section A Left side panel

Wiring for control
circuit terminals

Figure 2.19 Wiring Route and Fixing Position for the Control Circuit Wires

(Note - Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.

- Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live parts of the
main circuit (such as the terminal block of the main circuit).

2.3.6 Setting up the slide switches

AWARNING A

Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and wait at
least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has dropped
to the safe level (+25 VDC or below).

An electric shock may result if this warning is not heeded as there may be some residual electric charge in the DC
bus capacitor even after the power has been turned OFF.

Switching the slide switches located on the control PCB allows you to customize the operation mode of the analog output
terminals, digital I/O terminals, and communications ports. The locations of those switches are shown in Figure 2.20.

To access the slide switches, remove the front cover so that you can see the control PCB. For inverters with a capacity of 30
kW or above, open also the keypad enclosure.

For details on how to remove the front cover and how to open and close the keypad enclosure, refer to Section 2.3.1
"Removing and mounting the front cover and the wiring guide."
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Table 2.8 lists function of each slide switch.

Table 2.8 Function of Each Slide Switch

Switch Function
Switches the service mode of the digital input terminals between SINK and SOURCE. 9
SW1 = This switches the input mode of digital input terminals [X1] to [X7], [FWD] and [REV] to be used as 2
the SINK or SOURCE mode. o
= The factory default for FRN_ __G1m-2A/4A is SINK, for FRN_ __G1m-4E, SOURCE.
Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF. =
SW2 (RS-485 communications port 2, on the control PCB) CC)
= If the inverter is connected to the RS-485 communications network as a terminating device, turn SW2 5
to ON. >
Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF. c';
(RS-485 communications port 1, for connecting the keypad) zZ
SW3 = To connect a keypad to the inverter, turn SW3 to OFF. (Factory default) g
= If the inverter is connected to the RS-485 communications network as a terminating device, turn SW3 3
to ON. =
Switches the output form of analog output terminals [FM1] and [FM2] between voltage and current. 2
When changing the setting of SW4 and SW6, also change the data of function codes F29 and F32, I
respectively. m
Z
SW4/SW6 [EMI] [FM2] %
Output form Sw4 F29 data SW6 F32 data I_—|_|I
Voltage output (Factory default) Vo1 0 V02 0 X
Current output 101 1 102 1
Switches the property of the analog input terminal [C1] between analog setting current input, PTC
thermistor input, and NTC thermistor input.
When changing this switch setting, also change the data of function code H26.
SW5 Function SW5 H26 data
Analog setting current input (Factory default) Cl 0
PTC thermistor input PTC/NTC 1 (alarm) or 2 (warning)
NTC thermistor input PTC/NTC 3

Figure 2.20 shows the location of slide switches on the control PCB for the input/output terminal configuration.

Switch Configuration and Factory Defaults
I
° SW1* SW2 SW3 SW4/SW6 SW5
(=) .
Sw3 OFF | OFF VO1/vVO2 Cl
Fact -
L actory
: o | lglld | |1 NLEEEL
[ SINK
L SOURCE ON
[o] -—)
swsB Esw2 ] o H t Q ! . O Q ! B !
sw4 fi
SW6 81 || ON 101102 | PTC/NTC
* The factory default for FRN_ G1M-2A/4Ais SINK, for FRN__ G1M-4E, SOURCE.

Figure 2.20 Location of the Slide Switches

on the Control PCB
<§ Note

To move a switch slider, use a tool with a narrow tip (e.g., a tip of tweezers). Be careful not to touch other
electronic parts, etc. If the slider is in an ambiguous position, the circuit is unclear whether it is turned ON or OFF
and the digital input remains in an undefined state. Be sure to place the slider so that it contacts either side of the
switch.

2-24



2.4 Mounting and Connecting a Keypad

You can mount a keypad on the panel wall or install one at a remote site (e.g. for operation on hand).

RJ-45 connectors
Panel

Keypad
fixing screws

Inverter Keypad (rear)
Remote operation
extension cable

Figure 2.21 Mounting a Keypad on the Panel Wall

To mount/install a keypad on a place other than in an inverter, the parts listed below are needed.

Parts name Model Remarks

Extension cable (Note 1) CB-5S, CB-3S and CB-1S 3 types available in length of 5 m, 3 m, and 1 m.

Fixing screw M3 x O (Note 2) Two screws needed. Purchase off-the-shelf ones separately.

(Note 1) When using an off-the-shelf LAN cable, use a l0BASE-T/100BASE-TX straight type cable compliant with US
ANSI/TIA/EIA-568A Category 5. (Less than 20m)
Recommended LAN cable
Manufacturer: Sanwa Supply Inc.
Model: KB-10T5-01K (1 m)
KB-STP-01K: (1 m) (Shielded LAN cable)
(Note 2) When mounting on a panel wall, use the screws with a length suitable for the wall thickness.
(Depth of the screw holes on the keypad is 11 mm.)

B Removing and mounting a keypad

To remove the keypad, pull it toward you while holding down the hook (pointed by the arrow in Figure 2.22). When
mounting it, put the keypad back into place in the reverse order of removal.

Figure 2.22 Removing a Keypad
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Chapter 3 OPERATION USING THE KEYPAD (in the case of remote keypad)
3.1 LED Monitor, Keys and LED Indicators on the Keypad

As shown at the right, the keypad consists of a
four-digit LED monitor, six keys, and five LED

indicators.

The keypad allows you to run and stop the motor,
monitor the running status, specify the function code
data, and monitor I/O signal states, maintenance
information, and alarm information.

7-segment
LED monitor \
LED indicators
UP key
r RUN LED
Program/
Reset key I % RUN key
Function/ STOP key
Data key \
USB port DOWN key

When using a multi-function keypad instead of a remote keypad, read the Multi-function Keypad Instruction Manual.

Note
Table 3.1 Overview of Keypad Functions
LED Monitor, Keys, .
Ttem and LED Indicators Functions

Four-digit, 7-segment LED monitor which displays the followings according to the

operation modes.

B [n Running mode: Running status information (e.g., output frequency, current,

LED - 1N and voltage) _
Monitor o uuy When a light alarm occurs, . =/ is displayed.

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

W In Alarm mode: Alarm code, which identifies the alarm factor when the
protective function is activated.

Program/Reset key which switches the operation modes of the inverter.

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

; mode.
B [n Programming mode: Pressing this key switches the inverter to Running mode.

M In Alarm mode: Pressing this key after removing the alarm factor will switch
the inverter to Running mode.

Function/Data key which switches the operations you want to do in each mode as

follows:

B [n Running mode: Pressing this key switches the information to be displayed
concerning the status of the inverter (output frequency (Hz),

. output current (A), output voltage (V), etc.).
Eper ation When a light alarm is displayed, holding down this key resets
eys 2 the light alarm and switches back to Running mode.

B In Programming mode: Pressing this key displays the function code or establishes
the data entered with @™ and &) keys.

M 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.

RUN key. Press this key to run the motor.
STOP key. Press this key to stop the motor.
@ /@ UP and DOWN keys. Press these keys to select the setting items and change the function
code data displayed on the LED monitor.
RUN LED Lights when running with a run command entered by the & key, by terminal command
FWD or REV, or through the communications link.
Lights when the inverter is ready to run with a run command entered by the & key (F02
KEYPAD - . :
CONTROL LED =0, 2, or 3). In Programming a_nd Alam modes, however, pressing the &N key cannot
run the inverter even if this indicator lights.

These three LED indicators identify the unit of numeral displayed on the LED monitor in

Running mode by combination of lit and unlit states of them.

LED Unit LEDs Unit: Hz, A, kW, r/min and m/min
Indicators | (3 LEDs) Refer to Chapter 3, Section 3.3.1 "Monitoring the running status” for details.

While the inverter is in Programming mode, the LEDs of Hz and kW light.

B Hz OA BkW

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

value x 10" is the actual value.

x10 LED Example:

121701

If the LED monitor displays ==~ and the x10 LED lights, it means that the actual

value is "1,234 x 10 = 12,340."
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Table 3.1 Overview of Keypad Functions (Continued)
Functions

LED Monitor, Keys,
and LED Indicators

Item

The USB port with a mini B connector enables the inverter to connect with a PC with a

USB cable.

USB port

3.2 Overview of Operation Modes

FRENIC-MEGA features the following three operation modes.
Table 3.2 Operation Modes
Description

Operation mode
After powered ON, the inverter automatically enters this mode.
This mode allows you to specify the reference frequency, PID command value and etc., and run/stop the

Running mode | motor with the & / &) keys.
It is also possible to monitor the running status in real time.
-4, appears on the LED monitor.

If a light alarm occurs, the /
This mode allows you to configure function code data and check a variety of information relating to the

Programming / -
mode inverter status and maintenance.
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 * Alarm code: Indicates the cause of the alarm condition. For details, first see Table 6.1 "Abnormal
States Detectable ("Heavy Alarm" and "Light Alarm" Objects)" in Chapter 6, Section 6.1 "Protective
Functions," and then read the troubleshooting of each alarm.

Figure 3.1 shows the status transition of the inverter between these three operation modes.

Power ON

Programming mode

|_

[
|

]

Running mode

Run/Stop of motor
=

Configuration of function
code data and monitor of
maintenance/alarm info
and various status

@
T

(=
Detection of Release of
a light alarm % a light alarm
——————— - /
: Run/Stop of motor JI /’
JITT T T T | /
| Lightalarm displayed | 6 / 6
L ST : @/
\ ‘ II /' H i
\ / / (Press this key if
H / analarm has
,,’ occurred.)

Occurrence of
a heavy alarm

\
N,
Alarm mode

Display of alarm status

Figure 3.1 Status Transition between Operation Modes

Simultaneous keying

Tip
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 "6 + & keys" stands for pressing the & key with the 6 key held down.
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3.3 Running Mode
3.3.1 Monitoring the running status

In Running mode, the fourteen items listed below 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 these monitor items.

Table 3.3 Monitoring ltems

sanll)pllsep gilythe LED indicator Function @)
Monitor items LED monitor| M: ON, O0: OFF Unit Meaning of displayed value chde data =]
#1 or E43 ke
S . Function code E48 specifies what to be displayed on the LED monitor and LED bl
peed monitor . 0
indicators. o]
Output frequency 1 o r'ﬁ
(before slip 50007 |\mHzOADOKW | Hz | Frequency actually being output (E48=0) )
compensation) =
Output frequency 2 o ®)
after sli 5000 |mMHzOADOKW | Hz | Frequency actually being output (E48=1) Zz
( p quency y being outp
compensation) S
l;ch;r:;f; 5007 |MHzOADOKW | Hz | Reference frequency being set (E48=2) GZ)
_{
— 120 I
Motor speed /5077 |MHzBAOKW | r/min | Output frequency (Hz) x (E48 =3) 2
P01
_ m
Load shaft speed 007 |mHzMADOKW | r/min | Output frequency (Hz) x E50 (E48=4) %
Line speed SO |0 Hz @A B KW | m/min | Output frequency (Hz) x E50 (E48 =5) =
P tp q Y ()
- Output frequenc
Speed (%) SO0 |OHzOAOKW | % tput frequency oo (E48=7)
Maximum frequency
Output current -7 |OHz WA OkKW A Current output from the inverter in RMS 3
Output voltage *2 SO0 |OHzOADOKW | Vo | Voltage output from the inverter in RMS
—_ in O
Calculated torque 50 |O0HzOAOKW % Motor output torque in % 8
(Calculated value)
Input power 475 |OHzOABKW | kW | Input power to the inverter 9
PID command ata ) PID command/feedback amount
*3, %4 it |OHzOADKW | — transformed to that of virtual physical 10
value of the object to be controlled (e.g.
PID feedback amount o temperature)
3 %5 Siici |DHZOADKWI - — g oo o function codes E40 and E41 for 12
details.
v ale PID output in % as the maximum
3 *4 T o p |
PID output  *3,* il |0 Hz OAOKW % frequency (FO3) being at 100% 14
—_— mn o
Load factor 6 o7 |OHzOADOKW % Load factpr of the rf]lotor in % as the rated 15
output being at 100%
Motor output ~ *7 555 |OHzOAMKW | % Motor output in kW 16
An analog input to the inverter in a format
Analog input monitor 2777 |0 Hz O A O KW . suitable for a desired scale. 17
*8 He Refer to function codes E40 and E41 for
details.
Torque current  *9 7 Oz O0AOKW| % Torque current command value or 23
calculated torque current
Eg?ngr?g:éﬂux %0 50 |OHzOAOKW | % Magnetic flux command value 24
— Input watt - hour (kWh
Input watt-hour A7 |OHzOADOKW | kwh | —PHEWa 1000‘”( ) 25

*1 A value exceeding 9999 cannot be displayed as is on the 4-digit LED monitor screen, so the LED monitor displays one-tenth of the actual
value with the x10 LED lit.

*2 When the LED monitor displays an output voltage, the 7-segment letter # in the lowest digit stands for the unit of the voltage "V."

*3 These PID related items appear only when the inverter drives the motor under the PID control specified by function code JO1 (= 1, 2 or 3).

*4 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.

*5 When the LED monitor displays a PID feedback amount, the dot (decimal point) attached to the lowest digit of the 7-segment letter lights.
*6 When the LED monitor displays a load factor, the 7-segment letter ; in the lowest digit stands for "%."
*7 When the LED monitor displays the motor output, the unit LED indicator "kW" blinks.

*8 The analog input monitor can appear only when the analog input monitor function is assigned to any of the analog input terminals by any of
function codes E61 to E63 (= 20).
*9 [7appears under the V/f control.
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Function code E42 (LED display filter) allows you to filter the monitoring signals for the monitor items such as output
frequency and output current. Increase the E42 data if the monitored values are unstable and unreadable due to
fluctuation of load.

Tip

3.3.2 Monitoring light alarms

The FRENIC-MEGA identifies abnormal states in two categories--Heavy alarm and Light alarm. If the former occurs, the
inverter immediately trips; if the latter occurs, the inverter shows the / =/ on the LED monitor and blinks the KEYPAD
CONTROL LED but it continues to run without tripping.

Which abnormal states are categorized as a light alarm ("Light alarm" object) should be defined with function codes H81 and
HS82 beforehand.

Assigning the LALM signal to any one of the digital output terminals with any of function codes E20 to E24 and E27 (= 98)
enables the inverter to output the LALM signal on that terminal upon occurrence of a light alarm.

For details of the light alarm objects, refer to Chapter 6 "TROUBLESHOOTING," Table 6.1.

M How to check a light alarm factor

When a light alarm occurs, /.~ appears on the LED monitor. To check the current light alarm factor, enter Programming
mode by pressing the & key and select 5_ 75 on Menu #5 "Maintenance Information."
It is also possible to check the factors of the last three light alarms 5_ = 7(last) to 5_ 75 (3rd last).

For details of the menu transition of the maintenance information, refer to Section 3.4.6 "Reading maintenance information."

B How to remove the current light alarm

After checking the current light alarm factor, to switch the LED monitor back to the running status display (e.g., output
frequency) from the / —/ indication, press the & key in Running mode.

If the light alarm factor has been removed, the KEYPAD CONTROL LED stops blinking and the LALM signal turns OFF. If
not (e.g. DC fan lock), the KEYPAD CONTROL LED continues blinking and the LALM signal remains ON.



3.4 Programming Mode

The Programming mode provides you with these functions--setting and checking function code data, monitoring maintenance
information and checking input/output (I/O) signal status. The functions can be easily selected with the menu-driven system.
Table 3.4 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 Menus Available in Programming Mode

LED monitor

(High performance functions)

Selecting each of these

O
>
o
Menu # Menu Main functions Refer to: ©
shows: w
" : " I : : : : : . Section
0 Quick Setup L1 Displays only basic function codes to customize the inverter operation. 341 ()
4. 3
i F codes (Fundamental functions) %
>
/= E codes 3
- (Extension terminal functions) CZ>
W C codes (Control functions) 5)
1 P codes (Motor 1 parameters) =
1 H codes E{)
T
m
A
m
=
>
O

1 .
1 "Data Setting" LT A codes (Motor 2 parameters) function codes enables its data Sgcf(zm
e b codes (Motor 3 parameters) to be displayed/changed. o
b _ r codes (Motor 4 parameters)
b J codes (Application functions 1)
= d codes (Application functions 2)
s U codes (Application functions 3)
Vi A y codes (Link functions)
fo_ o codes (Optional functions) (Note)
" - = _rr | Displays only function codes that have been changed from their Section
2 Data Checking i factory defaults. You can refer to or change those function code data. 343
3 "Drive o _rm- | Displays the running information required for maintenance or test Section
Monitoring" i running. 344
4 | "I/O Checking" Y ._= | Displays external interface information. Sgcilcs)n
5 "Maintenance — i~ | Displays maintenance information including cumulative run time. Section
Information" i 34.6
6 "Alarm o Displays the recent four alarm codes. You can refer to the running Section
Information" i information at the time when the alarm occurred. 34.7

Allows you to read or write function code data, as well as verifying it.

77177 | Saving the function code data of the currently running inverter into the Section
- keypad and connecting it to a PC running FRENIC Loader enables 3.4.8
data checking on the PC.

7 "Data Copying"

(Note) The o codes are displayed only when the corresponding option is mounted. For details, refer to the Instruction Manual
for the corresponding option.
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M Selecting menus to display

The menu-driven system allows you to cycle through menus. To cycle through necessary menus only for simple operation, use
function code E52 that provides a choice of three display modes as listed below.

The factory default (E52 = 0) is to display only three menus--Menu #0 "Quick Setup," Menu #1 "Data Setting" and Menu #7
"Data Copying," allowing no switching to any other menu.

Table 3.5 Keypad Display Mode Selection — Function Code E52

Data for ES2 Mode Menus selectable
Menu #0 "Quick Setup"
0 Function code data editing mode (factory default) Menu #1 "Data Setting"

Menu #7 "Data Copying"

Menu #2 "Data Checking"
Menu #7 "Data Copying"

1 Function code data check mode

2 Full-menu mode Menus #0 through #7

@ Press the & key to enter Programming mode and display menus. While cycling through the menus with the @ / &)
key, select the desired menu item with the & key. Once the entire menu has been cycled through, the display returns
to the first menu item.

3.4.1 Setting up basic function codes quickly -- Menu #0 "Quick Setup” --
Menu #0 "Quick Setup" in Programming mode allows you to quickly display and set up a basic set of function codes specified
in Chapter 5, Section 5.1, "Function Code Tables."

To use Menu #0 "Quick Setup," you need to set function code E52 to "0" (Function code data editing mode) or "2" (Full-menu
mode).

The predefined set of function codes that are subject to quick setup are held in the inverter.

Figure 3.2 shows the menu transition in Menu #0 "Quick Setup" and function code data changing procedure.

Programming
mode

Menu List of function codes Function code data
Menu#0 | (
Quick Setup

€

(]

=
@i T@ @i T ?;atén;:s

®l T @ con- | (Save data and go
~"™" | to the next function

E__ code.)
| | e
olto

©

&

Figure 3.2 Menu Transition in Menu #0 "Quick Setup" and Function Code Data Changing Procedure



Basic key operation

This section gives a description of the basic key operation in "Quick Setup," following the example of the function code data
changing procedure shown in Figure 3.2.

This example shows you how to change function code FO1 data (Frequency command source) from the factory default ") / &)
keys on keypad (FO1 = 0)" to "Current input to terminal [C1] (C1 function) (4 to 20 mA DC) (F01 =2)."

(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. (In this example, /=~ is displayed.)

(2) If anything other than [/~ is displayed, use the ™) and &) keys to display ///~ri-.
(3) Press the G key to proceed to the list of function codes.
(4) Use the @ and &) keys to display the desired function code (/= /7 / in this example), then press the & key.

The data of this function code appears. (In this example, data // of ~ /7 /

appears.)

(5) Change the function code data using the ™) and &) keys. (In this example, press the ™) key two times to change data /7 to
cl)
(6) Press the @ key to establish the function code data.

The 5474~ appears and the data will be saved in the memory inside the inverter. The display will return to the function code

list, then move to the next function code. (In this example, ~ [i~")

Pressing the @& key instead of the & key cancels the change made to the data. The data reverts to the previous value, the
display returns to the function code list, and the original function code reappears.

(7) Press the @) key to return to the menu from the function code list.

Cursor movement

Tip
You can move the cursor when changing function code data by holding down the &) key for 1 second or longer in the
same way as with the frequency settings. This action is called "Cursor movement."

Tip It is possible to change or add function code items subject to quick setup. For details, consult your Fuji Electric

representatives.

3.4.2 Setting up function codes -- Menu #1 "Data Setting" --

Menu #1 "Data Setting" ( //~_ _ through /5_ _

) in Programming mode allows you to set up all function codes.

To set function codes in this menu, it is necessary to set function code E52 to "0" (Function code data editing mode) or "2"
(Full-menu mode).

The menu transition in Menu #1 "Data Setting" is just like that in Menu #0 "Quick Setup."

Basic key operation

The basic key operation in Menu #1 "Data Setting" is just like that in Menu #0 "Quick Setup.”

(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.
/L]

(2) Use the @ and &) keys to display the desired function code group from the choices //~_ _ through /5. _
(3) Press the @ key to proceed to the list of function codes for the selected function code group.
(4) Use the @ and &) keys to display the desired function code, then press the & key.
The data of this function code appears.
(5) Change the function code data using the ™) and &) keys.
(6) Press the &%) key to establish the function code data.

The 54/~ appears and the data will be saved in the memory inside the inverter. The display will return to the function code
list, then move to the next function code.

Pressing the &) key instead of the G key cancels the change made to the data. The data reverts to the previous value, the
display returns to the function code list, and the original function code reappears.

(7) Press the @ key to return to the menu from the function code list.

3.4.3 Checking changed function codes -- Menu #2 "Data Checking" --

Menu #2 "Data Checking" 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. To check function codes in Menu #2 "Data Checking," it is necessary to set
function code E52 to "1" (Function code data check mode) or "2" (Full-menu mode).

The menu transition in Menu #2 "Data Checking" is just like that in Menu #0 "Quick Setup."
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3.4.4 Monitoring the running status -- Menu #3 "Drive Monitoring" --

Menu #3 "Drive Monitoring" is used to monitor the running status during maintenance and trial running. The display items for
"Drive Monitoring" are listed in Table 3.6. Figure 3.3 shows the menu transition in Menu #3 "Drive Monitoring."

Programming
mode

List of monitoring items Running status info

[ 44.50 | Output frequency

Output current

BB @

5 oo -~ | Position deviation
—-cd UL | pylse

\ y 4-multiplied

Figure 3.3 Menu Transition in Menu #3 "Drive Monitoring"

Basic key operation

To monitor the running status in "Drive monitoring," set function code E52 to "2" (Full-menu mode) beforehand.

(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. (In this example, ///~/— is displayed.)

(2) Use the @ and ) keys to display "Drive Monitoring" (5=~ ).

(3) Press the & key to proceed to a list of monitoring items (e.g. 7_ /%7 ).

(4) Use the @ and &) keys to display the desired monitoring item, then press the & key.
The running status information for the selected item appears.

(5) Press the @& key to return to the list of monitoring items. Press the &) key again to return to the menu.
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Table 3.6 "Drive Monitoring" Display ltems

LED monitor

. Item Unit Description
shows:
.00 Output frequency Hz | Output frequency before slip compensation
07 Output frequency Hz | Output frequency after slip compensation
07 Output current A Output current
.07 Output voltage V | Output voltage
T4 Calculated torque % | Calculated output torque of the motor in %
05 Reference frequency Hz | Frequency specified by a frequency command
205 Rotational direction N/A llk_‘otatlonal d1_rect10n being outputted
/~: forward, /—: reverse, — - - —: stop
Running status in 4-digit hexadecimal format
.07 Running status N/A | Refer to "M Displaying running status (7_// /) and running status 2 "
on the next page.
. 120
Display value = (Output frequency Hz) x W
) Motor speed r/min ) 0- 0T poles .
If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
Display value = (Output frequency Hz) x (Function code E50: Coefficient for
[ .| speed indication)
- Load shaft speed v/min If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
Virtual physical value (e.g., temperature or pressure) of the object to be
controlled, which is converted from the PID command value using function
3 m PID command value | N/A | code E40 and E41 data (PID display coefficients A and B)
Display value = (PID command value) x (Coefficient A - B) + B
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
Y PID fe(:dback N/A | code E40 and E41 data (PID display coefficients A and B)
amoun Display value = (PID feedback amount) x (Coefficient A - B) + B
If PID control is disabled, "- - - =" appears.
a7 Torque limit value % | Driving torque limit value A (based on motor rated torque)
a7 Torque limit value % | Braking torque limit value B (based on motor rated torque)
- - . o - -
=R Ratio setting % Whep this setting is 100%, the LED monltox showsnl.OO time of the value to
be displayed. If no ratio setting is selected, "- - --" appears.
Display value = (Output frequency Hz) x (Function code E50: Coefficient for
_ . . | speed indication)
B L . .
- ine speed m/min If the value is 10000 or lager, the x10 LED turns ON and the LED monitor
shows one-tenth of the value.
a5 (Not used.) — —
717 (Not used.) — —
i | (Notused.) — —
a4 (Not used.) — —
F.cf7 | (Not used.) — _
5 = PID output value in %. (100% at the maximum frequency)
o o
e PID output value % If PID control is disabled, "~ - - =" appears.
F.£7  |Flux command value| % | Flux command value in %.
Running status 2 in 4-digit hexadecimal format
77 Running status 2 N/A | Refer to "M Displaying running status (5_/77) and running status 2 (7_~'=)"
on the next page.
_ Temperature detected by the NTC thermistor built in the motor (Fuji VG
T Motor temperature °C | motor exclusively designed for vector control)
If the NTC thermistor connectivity is disabled, "- - - -" appears.
75 (Not used.) — _
Ich (Not used.) — —
5 = Current position " .
el pulse, 4-multiplied pulse | Current position pulse for positioning control (servo lock)
7.7 | Position deviation pulse | Position deviation pulse for positioning control (servo lock)

pulse, 4-multiplied
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B Displaying running status (7_/7/ /) and running status 2 (7_.~'7)

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 Tables 3.7 and 3.8. Table 3.9 shows the relationship between each of the status assignments and the LED monitor
display.

Table 3.10 gives the conversion table from 4-bit binary to hexadecimal.

Table 3.7 Running Status (7_//7) Bit Assignment

Bit | Notation Content Bit | Notation Content
15 | BUSY ! . when function code data is being 7 VL "1" under voltage limiting control.
written.
14 Always "0." 6 TL "1" under torque limiting control.
WR mn : . .
13 Always "0." 5 NUV 1" when the DC link bus voltage is higher

than the undervoltage level.

"1" when communication is enabled (when
12 RL ready for run and frequency commands via | 4 BRK | "1" during braking.
communications link).

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" during running in the reverse direction.
8 IL "1" under current limiting control. 0 FWD | "1" during running in the forward direction.

Table 3.8 Running Status 2 (7. ~/7) Bit Assignment

Bit | Notation Content Bit | Notation Content
15 7 — Speed limiting (under torque control)
14 6 — (Not used.)
13 5 — Motor selection
00: Motor 1
01: Motor 2
12 4 - 10: Motor 3
11: Motor 4
11 3 — Inverter drive control
10 2 _ 0000: V/f c_ontrol with slip compensation
inactive
9 _ (Not used.) 1 - 0001: Dynamic torque vector control
0010: V/f control with slip compensation
active

0011: V/f control with speed sensor
0100: Dynamic vector control with
speed sensor
0101: Vector control without speed sensor
0110: Vector control with speed sensor
1010: Torque control
(Vector control without speed
sensor)
1011: Torque control
(Vector control with speed sensor)

Table 3.9 Running Status Display

LED No. LED4 LED3 LED2 LEDI1

Bit 15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0

Notation 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

% Hexa- LED4 LED3 LED2 LED1

g : -— | -] o

= |decimal on

S |the LED ’—,’ —,’ ,—’ /
monitor ’_ -— |
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B Hexadecimal expression

A 4-bit binary number can be expressed in hexadecimal (1 hexadecimal digit). Table 3.10 shows the correspondence between
the two notations. The hexadecimals are shown as they appear on the LED monitor.

Table 3.10 Binary and Hexadecimal Conversion

Binary Hexadecimal Binary Hexadecimal
0ol 0] 0] o0 [ 1 0] 01 o0 H
o] of o 1 / 1 0| 0 1 =
0] o0 1 0 Z 1 0 1 0 ~
0] o0 1 1 7 1 0 1 1 b
0 1 0 0 4 1 1 0 0 L
0 1 0 1 5 1 1 0 1 -
0| 1 1 0 5 1 1 1 0 £
0 1 1 1 7 1 1 1 1 ~

3.4.5 Checking I/O signal status -- Menu #4 "1/0 Checking" --

Using Menu #4 "I/O Checking" displays the I/O status of external signals including digital and analog I/O signals without using
a measuring instrument. Table 3.11 lists check items available. The menu transition in Menu #4 "I/O Checking" is shown in
Figure 3.4.
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By LED segment ON/OFF
(I/O status in binary format)

Input status in hex. format

Output status in hex. format

ONt©

nans | Input status in hex. format

OO OO

0000 | Output status in hex. format

J

By LED segment ON/OFF h
yor (/O status in binary format)
L

402 | 50 | Input voltage (V) on terminal [12]
1 s
1 |
| |
| .
. i
SN Timer count

Figure 3.4 Menu Transition in Menu #4 "1/O Checking"
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Basic key operation

To check the status of the I/O signals, set function code E52 to "2" (Full-menu mode) beforehand.

(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) Use the @) and &) keys to display "I/O Checking" (5 /_ ).

(3) Press the & key to proceed to a list of /O check items (e.g. % 7).

(4) Use the @ and &) keys to display the desired I/0 check item, then press the & key.

] /17

The corresponding I/O check data appears. For the item ~_ /77 or 5_/7 / using the ™ and &) keys switches the display
method between the segment display (for external signal information in Table 3.12) and hexadecimal display (for I/O signal
status in Table 3.13).

(5) Press the &) key to return to the list of I/O check items. Press the &) key again to return to the menu.

Table 3.11 1/0 Check Items

LED monitor Item Description
shows:
1/O siegnals on the control circuit Shows the ON/OFF state of the digital I/O terminals. Refer to
YL 18 "M Displaying control I/O signal terminals" on the next page for
terminals -
details.
Shows the ON/OFF state of the digital I/O terminals that received a
/0O signals on the control circuit command via RS-485 and optional communications. Refer to
YO0 terminals under communications "M Displaying control I/O signal terminals" and
control "M Displaying control I/O signal terminals under communications
control" on the following pages for details.
Y07 Input voltage on terminal [12] Shows the input voltage on terminal [12] in volts (V).
509 Input current on terminal [C1] Shows the input current on terminal [C1] in milliamperes (mA).
S04 Output voltage on terminal [FM1] | Shows the output voltage on terminal [FM1] in volts (V).
Y05 Output voltage on terminal [FM2] | Shows the output voltage on terminal [FM2] in volts (V).
507 Input voltage on terminal [V2] Shows the input voltage on terminal [V2] in volts (V).
H_OH Output current on terminal [FM1] | Shows the output current on terminal [FM1] in milliamperes (mA).
505 Output current on terminal [FM2] | Shows the output current on terminal [FM2] in milliamperes (mA).
~ Option ntrol  circuit  terminal Shows the ON/OFF state of the digital I/O terminals on the digital input
sl plion—controt —cireuitte and output interface cards (options). Refer to "M Displaying control I/O
1/0) . . N ;
signal terminals on options" on page 3-14 for details.
s Terminal [X7] pulse input monitor | Shows the pulse rate of the pulse train signal on terminal [X7].
PG pulse rate .
Yo (A/B phase signal from the Shows the pulse rateI g_kngl/i) of the A/B phase signal feedback from the
reference PG. (e.g. 1.1 = 1000p/s)
reference PG)
PG pulse rate .
y o (Z phase signal from the reference Shows the pulse rate (p/s) of the Z phase signal feedback from the
reference PG
PG)
5 PG pulse rate Shows the pulse rate (kp/s) of the A/B phase signal feedback from the
50 (A/B phase signal from the slave 1 el
PG) slave PG. (e.g. 1.1 =1000p/s)
oo PG pulse rate Shows the pulse rate (p/s) of the Z phase signal feedback from the slave
- (Z phase signal from the slave PG) |PG.
e (Not used.) —
y a7 Input voltage on terminal [32] Shows the input voltage on terminal [32] on the analog interface card
(option) in volts (V).
=y Tnput current on terminal [C2] Shows the input current on terminal [C2] on the analog interface card
(option) in milliamperes (mA).
Y a9 Output voltage on terminal [AO] Shows the output voltage on terminal [AO] on the analog interface card
(option) in volts (V).
Y 737 Output current on terminal [CS] Shows the output current on terminal [CS] on the analog interface card
(option) in milliamperes (mA).
Y . .. . Monitors the timer or counter value in the customizable logic
1= Customizable logic timer monitor .
specified by U91.




H Displaying control I/O signal terminals

The status of control I/O signal terminals may be displayed with ON/OFF of the LED segment or in hexadecimal.
¢ Displaying the 1/O signal status with ON/OFF of each LED segment

non

As shown in Table 3.12 and the figure below, each of segments "a" to "dp" on LED1 and LED?2 lights when the corresponding
digital input terminal circuit ((FWD], [REV], [X1] to [X7]) is closed; it goes OFF when it is open. Each of segments "a" to "e"
on LED?3 lights when the circuit between output terminal [Y1], [Y2], [Y3] or [Y4] and terminal [CMY] or between terminals
[Y5A] and [Y5C] 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), segments "g" on all of LED1 to LED4 will light ("———-").

Table 3.12 Segment Display for External Signal Information

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
’_’ ,_’ ’_’ ’_’ a 30A/B/C YI1-CMY X7 FWD
N T b — Y2-CMY — REV
L,
~ c — Y3-CMY — X1
_— d — Y4-CMY EN X2
f
’ J ’ b [ — Y5A-Y5C — X3
L ____J
e , ,c £ — — (XF) * X4
—n g — — (XR) * X5
dp — — (RST) * X6

—: No corresponding control circuit terminal exists

* (XF), (XR), and (RST) are assigned for communications control. Refer to "M Displaying control I/O signal terminals under
communications control" on the next page.

 Displaying I/O signal status in hexadecimal

Each I/O terminal is assigned to bit 15 through bit 0 as shown in Table 3.13. An unassigned bit is interpreted as "0." Allocated
bit data is displayed on the LED monitor as four hexadecimal digits (/7 to /~ each).

On the FRENIC-MEGA, digital input terminals [FWD] and [REV] are assigned to bits 0 and 1, respectively. Terminals [X1]
through [X7] 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), [/.i/% is displayed on LED4 to LED1.

Digital output terminals [ Y 1] through [Y4] are assigned to bits 0 through 3. Each bit is set to "1" when the output terminal [Y1],
[Y2], [Y3] or [Y4] is short-circuited with [CMY] (ON), and "0" when it is open (OFF).

The status of the relay contact output terminal [Y5A/C] is assigned to bit 4. It is set to "1" when the circuit between output
terminals [Y5A] and [Y5C] is closed. 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] through [Y4] are OFF, the circuit between [Y5A] and [Y5C] is open, and the circuit between
[30A] and [30C] is closed, then "// 7/ /" is displayed on the LED4 through LEDI.

Table 3.13 presents bit assignment and an example of corresponding hexadecimal display on the 7-segment LED.

Table 3.13 Segment Display for I/O Signal Status in Hexadecimal (Example)

LED No. LED4 LED3 LED2 LEDI1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Input terminal |(RST)*|[(XR)*[(XF)*| - |EN| - | - | X7 | X6 | X5 | X4 | X3 | X2 | X1 |REV [FWD
Output terminal - - - - - - - 3];)/%/ ) - - [Y5A/Cl Y4 | Y3 | Y2 | Y1
Binary 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

% Hexa- LED4 LED3 LED2 LED1

g . — ] -] -]  —

S |decimal on

& |the LED I’ ’I ” ’, / ,’ l_,
monitor —" | Ve ’— —

— No corresponding control circuit terminal exists.

*

(XF), (XR), and (RST) are assigned for communications control. Refer to "B Displaying control I/O signal terminals under
communications control" on the next page.
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m 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 I/O display is in normal logic (using the original signals not inverted)

For details about input commands sent through the communications link, refer to the RS-485 Communication User's
Manual and the instruction manual of communication-related options as well.

m Displaying control I/O signal terminals on options

The LED monitor can also show the signal status of the terminals on the optional digital input and output interface cards, just
like the signal status of the control circuit terminals.

Table 3.14 lists the assignment of digital I/O signals to the LED segments.

Table 3.14 Segment Display for External Signal Information

Segment LED4 LED3 LED2 LEDI
LED4 LED3 LED2 LED1 a —_— 01 19 I1
OO O O b - 02 110 E
L, ¢ — 03 111 3
a d — 04 112 14
L J
i , b e — 05 113 15
g
-— £ — 06 114 16
) l ¢ e — 07 1s 17
" ¥ dp
d dp — 08 116 I8
LED No. LED4 LED3 LED2 LEDI
Bit 1514|312 1m|w|o|s8|7]6]|s5 |43 |2]1]0
Input terminal | 116 | 115 | 114 | 113 [ 112 | 111 |10 | 19 | 18 | 17 |16 |15 | 14 | 3 | 12 | 1l
Outputterminal | - | - | - | - | - | - | - | - |0o8|07]06| 05| 04| 03| 02]|o01

3.4.6 Reading maintenance information -- Menu #5 "Maintenance Information™ --

Menu #5 "Maintenance Information" (.. /4% ) contains information necessary for performing maintenance on the inverter.
The menu transition in Menu #5 "Maintenance Information" is just like that in Menu #3 "Drive Monitoring." (Refer to Section

3.4.4.)

Basic key operation

To view the maintenance information, set function code E52 to "2" (Full-menu mode) beforehand.

(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) Use the @ and &) keys to display "Maintenance Information" (5.. /4~ ).

(3) Press the & key to proceed to the list of maintenance items (e.g. 5_ /47

(4) Use the @ and &) keys to display the desired maintenance item, then press the & key.
The data of the corresponding maintenance item appears.

(5) Press the & key to return to the list of maintenance items. Press the &) key again to return to the menu.
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Table 3.15 Display Items in "Maintenance Information"

LED Monitor Item Description
shows:
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.
500 Cumulative run time Example: ] < 535+ (535 hours)

5 < 5354 (65,535 hours)

The lower 3 digits are displayed with //(hour).

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.
Unit: V (volts)

Max. temperature inside the
inverter

Shows the maximum temperature inside the inverter for every hour.
Unit: °C (Temperatures below 20°C are displayed as 20°C.)

Max. temperature of heat sink

Shows the maximum temperature of the heat sink for every hour.
Unit: °C (Temperatures below 20°C are displayed as 20°C.)

Max. effective output current

Shows the maximum current in RMS for every hour.
Unit: A (amperes)

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%. Refer
to Chapter 7 "MAINTENANCE AND INSPECTION" for details.

Unit: %

I
i

Cumulative run time of
electrolytic

capacitors on the printed circuit
boards

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 range: /7 to 5555 The 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 5555

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 H06) is enabled and the fan stops.

The display method is the same as for 5_//% above.

Number of startups

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 range: [/ to 5595
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.

Input watt-hour

Shows the input watt-hour of the inverter.
Display range: [1i7 / to 5595

Input watt-hour = Displayed value x 100 kWh
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 E51 (whose data
range is 0.000 to 9,999)."

Unit: None.(Display range: /777 / to 5555 . The data 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."
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Table 3.15 Display Items in "Maintenance Information" (Continued)

LED Monitor
shows:

Item

Description

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

Shows the latest error that has occurred in RS-485 communication (COM
port 1) in decimal.

(COM port 1) For error contents, refer to the RS-485 Communication User’s Manual.
Shows the total number of errors that have occurred in the option being
L4 Number of option errors 1 connected to the A-port. Once the count exceeds 9999, the counter will be
reset to "0."
50 Inverter's ROM version Shows the inverter's ROM version as a 4-digit code.
5 & Keypad s ROM Shows the keypad's ROM version as a 4-digit code.
version
Number of RS-485 Shows the total number of errors that have occurred in RS-485
s 9 umoer of %> communication (COM port 2, connection to terminal block) after the
= ?ggﬁunéi?g;)ns errors power is turned ON.
p Once the count exceeds 9999, the counter will be reset to "0."
Content of RS-485 Shows the latest error that has occurred in RS-485 communication (COM
5 H communications error port 2, connection to terminal block) in decimal.
(COM port 2) For error contents, refer to the RS-485 Communication User’s Manual.
Shows the ROM version of the option to be connected to A-port as a
5.4 Option's ROM version 1 4-digit code.
If the option has no ROM, "~ - - =" appears on the LED monitor.
Shows the ROM version of the option to be connected to B-port as a
520 Option's ROM version 2 4-digit code.
If the option has no ROM, "- - --" appears on the LED monitor.
Shows the ROM version of the option to be connected to C-port as a
= Option's ROM version 3 4-digit code.
If the option has no ROM, "- - - -" appears on the LED monitor.
Shows the content of the cumulative power-ON time counter of motor 1.
Counter range: 0 to 99,990 hours
Display range: //to 5555  The x10 LED turns ON.
Vi e ; ;
e Cumulative run time of motor 1 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.
oo Temperature inside the inverter | Shows the current temperature inside the inverter.
i (real-time value) Unit: °C
P Temperature of heat sink Shows the current temperature of the heat sink inside the inverter.
== (real-time value) Unit: °C
Shows the cumulative time during which a voltage is applied to the DC
link bus capacitor.
- o Lifetime of DC link bus capacitor | When the main power is shut down, the inverter automatically measures
- (elapsed hours) the discharging time of the DC link bus capacitor and corrects the elapsed
time.
The display method is the same as for 5_/75 above.
Lifeti £DC link b . Shows the remaining lifetime of the DC link bus capacitor, which is
527 tetime o Ik bus capacitor | ogimated by subtracting the elapsed time from the lifetime (10 years).
(remaining hours) . ) P
The display method is the same as for 5_/ /5 above.
R — . . Shows the content of the cumulative power-ON time counter of motor 2.
5ol Cumulative run time of motor 2 . ) — oo
The display method is the same as for 5_.=' above.
Shows the content of the cumulative power-ON time counter of motor 3.

Cumulative run time of motor 3

The display method is the same as for 5_,~'7 above.
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Table 3.15 Display Items in "Maintenance Information" (Continued)

LED Monitor Item Description
shows:
P Shows the content of the cumulative power-ON time counter of motor 4.

)

Cumulative run time of motor 4

The display method is the same as for 5_.='7 above.

Remaining time before the next
motor 1 maintenance

Shows the time 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 range: [/to 5555  The x10 LED turns ON.

Time remaining before the next maintenance (hour) =
Displayed value x 10

Number of startups 2

Shows the content of the motor 2 startup counter (i.e., the number of run
commands issued).

The display method is the same as for 5_/75 above.

Number of startups 3

Shows the content of the motor 3 startup counter (i.e., the number of run
commands issued).

The display method is the same as for 5_/75 above.

Number of startups 4

Shows the content of the motor 4 startup counter (i.e., the number of run
commands issued).
coo

The display method is the same as for 5_//5 above.

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_//% above.

Light alarm factor (Latest)

Shows the factor of the latest light alarm as an alarm code.
For details, refer to Chapter 6, Section 6.1 "Protective Functions."

Light alarm factor (Last)

Shows the factor of the last light alarm as an alarm code.
For details, refer to Chapter 6, Section 6.1 "Protective Functions."

Light alarm factor (2nd last)

Shows the factor of the 2nd last light alarm as an alarm code.
For details, refer to Chapter 6, Section 6.1 "Protective Functions."

Light alarm factor (3rd last)

Shows the factor of the 3rd last light alarm as an alarm code.
For details, refer to Chapter 6, Section 6.1 "Protective Functions."

Option error factor 1

Shows the factor of the error that has occurred in the option being
connected to the A-port.

Number of option errors 2

Shows the total number of errors that have occurred in the option being
connected to the B-port.

Once the count exceeds 9999, the counter will be reset to "0."

Option error factor 2

Shows the factor of the error that has occurred in the option being
connected to the B-port.

Number of option errors 3

Shows the total number of errors that have occurred in the option being
connected to the C-port.

Once the count exceeds 9999, the counter will be reset to "0."

Option error factor 3

Shows the factor of the error that has occurred in the option being
connected to the C-port.
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3.4.7 Reading alarm information -- Menu #6 "Alarm Information" --

Menu #6 "Alarm Information" shows the causes of the past 4 alarms in alarm code. Further, it is also possible to display alarm
information that indicates the status of the inverter when the alarm occurred. Figure 3.5 shows the menu transition in Menu #6
"Alarm Information" and Table 3.16 lists the details of the alarm information.

Running status info at the time
an alarm occurred

L .% 7 — | .% ltem # Switching at approx. Output frequency
2 Lo 500 1-second intervals -
_Ll L Lt

ltem # Switching at approx. Qutput current

1-second intervals -
|

ltem # Switching at approx. Error sub code

I .

I .

I

I

I ; !

| =y 1-second intervals -
! o_C i )
|

I

I

I

I

|

|

4_:{ Same as above. ]

Figure 3.5 Menu Transition in Menu #6 "Alarm Information"

Basic key operation

To view the alarm information, set function code E52 to "2" (Full-menu mode) beforehand.
urn the inverter ON. It automatically enters Running mode. In that mode, press the & key to switch to Programmin,
DT he i ON. I ically Running mode. In th de, p he & key itch to Prog ing

mode. The function selection menu appears.

(2) Use the @ and &) keys to display "Alarm Information” (5./7.).

(3) Press the & key to proceed to a list of alarm codes (e.g. /4. /).
In the list of alarm codes, the alarm information for the last 4 alarms is saved as an alarm history.

(4) Each time the @ or ©) key is pressed, the last 4 alarms are displayed beginning with the most recent one in the order of /,
., 7 and %

(5) Press the &) key with an alarm code being displayed.

The item number (e.g. 5_/#7 ) and the inverter status information (e.g. Output frequency) at the time of the alarm
occurrence alternately appear at approx. 1-second intervals.

Pressing the (N and &) keys displays other item numbers (e.g. 5_// /) and the status information (e.g. Output current) for
that alarm code.

(6) 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 3.16 Display Items in "Alarm Information"

LED monitor
shows: Item Description
(item No.)
= Output frequency Output frequency before slip compensation
A0 Output current Output current
A_07 | Output voltage Output voltage
607 Calculated torque Calculated motor output torque
A_LH Reference frequency Frequency specified by frequency command
5 s Rotational direction ?_hows the rotational direction currently specified.
/~: forward, /—: reverse, =~~~ : stop
Running status as four hexadecimal digits.
A_L5 Running status Refer to "M Displaying running status (5_//7/) and running status 2
(Z_7)" in Section 3.4.4.
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.
&.07 Cumulative run time Example: [l < 5754 (535 hours)
55 < 535+ (65,535 hours)
The lower 3 digits are displayed with /< (hour).
When the count exceeds 65,535, the counter will be reset to "0" and start
over again.
Shows the content of the motor startup counter (i.e., the number of run
commands issued).
Counter range: 0 to 65,530 times
. P AP T
= No. of startups Display range: [/ to 5555
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.
- . Shows the DC link bus voltage of the inverter main circuit.
509 DC link bus voltage . &
Unit: V (volts)
- I . Shows the temperature inside the inverter.
S_ il Temperature inside the inverter o
Unit: °C
- . Shows the temperature of the heat sink.
a7 Max. temperature of heat sink . P
Unit: °C
Terminal I/O signal status
G i (displayed with the ON/OFF of
LED segments) Shows the ON/OFF state of the digital I/O terminals. Refer to
- 3 Terminal input signal status "M Displaying control I/O signal terminals" in Section 3.4.5 "Checking
e (in hexadecimal) I/O signal status" for details.
Y Terminal output signal status
- (in hexadecimal)
A_ 15 No. of consecutive occurrences | Shows the number of times the same alarm occurs consecutively.
_ . Simultaneously occurring alarm code (1
G- B Multiple alarm 1 . y . & ()
" - ---"is displayed if no alarm has occurred.)
_ . Simultaneously occurring alarm code (2
G717 Multiple alarm 2 ! ousy ne @
(" ——--"1is displayed if no alarm has occurred.)
Terminal I/O signal status under
= communications control
- (displayed with the ON/OFF of
LED segments) Shows the ON/OFF state of the digital I/O terminals under RS-485
Terminal input signal status under | communications control. Refer to "B Displaying control I/O signal
a9 communications control terminals under communications control" in Section 3.4.5 "Checking I/O
(in hexadecimal) signal status" for details.
Terminal output signal status
b_cl under communications control
(in hexadecimal)
b Error sub code Secondary error code for the alarm.
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Table 3.16 Display Items in "Alarm Information" (Continued)

LED monitor
shows: Item Description
(item No.)
Running status 2 as four hexadecimal digits.
Lo Running status 2 Refer to "M Displaying running status (Z_ /77 and running status 2
(7_/7/)" in Section 3.4.4.
it Speed detected value Speed detected value.

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.

Note

3.4.8 Copying data -- Menu #7 "Data Copying" --

Menu #7 "Data Copying" is used to read function code data out of an inverter for storing it in the keypad or writing it into
another inverter. It is also used to verify the function code data stored in the keypad with the one configured in the inverter. The
keypad serves as a temporary storage media.

In addition, using Menu #7 allows you to store the running status information in the keypad, detach the keypad from the inverter,
connect it to a PC running FRENIC Loader at an office or off-site place, and check the inverter running status without removing
the inverter itself.

To store the inverter running status information into the keypad, use "Read data" (—£Fi7 ) or "Read inverter running
information" (/A ) 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 3.6 shows the menu transition in Menu #7 "Data Copying." The keypad can hold function code data for a single inverter.

List of copying functions Data copying status

DATA
LS | rehd | i Lhu End of read
,,,,,,,,,,,,,, 659 [ =
A | — -
i
” w .

e
®

1
= e

End of write

. \—‘ erte error Incompatible

code
OO ”CPL-,-:

FUE:‘ i ’?’W’ Erd

- verification

[
L " No data to

be saved, or

Verification error

il T
- =" | £ U5isin

verification error

End of read

:shows "Blinking".

Figure 3.6 Menu Transition in Menu #7 "Data Copying"
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Basic keying 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) Use the @ and &) keys to display "Data Copying" ("72"5).
(3) Press the & key to proceed to the list of data copying functions (e.g. =57 ).

(4) Use the @ and &) keys to select the desired function, then press the & key to execute the selected function. (e.g. —~/ 7
will blink.)

(5) 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 3.17 below lists details of the data copying functions.

Table 3.17 List of Data Copying Functions

Display on
LED Monitor

Function

Description

-

1z

Read data

Reads the function code data out of the inverter’s memory and stores it into the keypad
memory.

Also reads out inverter’s current running status information which can be checked by FRENIC
Loader, such as information of 1/0, system, alarm, and running status.

Pressing the & key during a read operation (when i~ 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.

Write data

Writes data stored in the keypad memory into the inverter’s memory.

If you press the &) key during a write operation (when /. =~"/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. Instead, perform initialization or rewrite the entire
data.

If this function does not work, refer to "B If data copying does not work" on page 3-22.

Verify data

Verifies (collates) 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 in
disagreement displayed blinking. Pressing the &%) key again causes the verification to continue
from the next function code.

N/~

Pressing the @) key during a verify operation (when L=~ / is blinking) immediately aborts
the operation and displays ~~~ (blinking).
-

£~ appears blinking also when the keypad does not contain any valid data.

Enable Data
protection

Enables the Data protection of data stored in the keypad’s memory.

In this state, you cannot read any data stored in the inverter’s memory, but can write data into
the memory and verify data in the memory.
-

Upon pressing the & key the inverter immediately displays =/—r.

Read inverter
running
information

Reads out inverter’s current running status information that can be checked by FRENIC
Loader, such as information of 1/0, system, alarm, and running status, excluding function
code data.

Use this command when the function code data saved in the PC should not be overwritten and
it is necessary to keep the previous data.

Pressing the & key during a read operation (ZHEL blinking) immediately aborts the
operation and displays £~~~ (blinking).

@ To get out of the error state indicated by a blinking S~~~ or [/~ , press the & key.
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m Data protection

You can protect data saved in the keypad from unexpected modifications. Enabling the data protection that was disabled

changes the display ~~/7~ on the "Data Copying" function list to /~/~=/, and disables to read data from the inverter.

To enable or disable the data protection, follow the next steps.

(1) Select the "Data Copying" ('///~"~') on the function selection menu in Programming mode.

(2) When the "/ /5 is displayed, holding the & key down for at least 5 seconds alternates data protection status between
enabled or disabled.

<Note For switching the data protection status, be sure to hold the & key down for at least 5 seconds. Once the key is
Iniaim /N

released within 5 seconds, press the &) key to go back to the /.. /== display and perform the keying operation again.

* Enabling the disabled data protection

Hold key down

for at least 5 seconds.
P[4
I_I_CIQU’ = /C'/‘U/_

While "/ /" is displayed, holding down the & key for at least 5 seconds shows /~/~/7=/ for 5 seconds and then switches to
o/~ , enabling the data protection.

Y

(Displayed item changes.)

+ Disabling the enabled data protection

Hold key down

for at least 5 seconds. ) )
'_/'[P iy »| (Displayed item changes.)
‘ Frof = rER7

While "I is displayed, holding down the & key for at least 5 seconds shows /=7~ for 5 seconds and then switches to
/i, disabling the data protection.

The followings are restrictions and special notes concerning "Data Copying."

W If data copying does not work

Check whether 5=~ or [/ is blinking.

(1) If £ is blinking (a write error), any of the following problems has arisen:
* No data exists in the keypad memory. (No data read operation has been performed since shipment, or a data read
operation has been aborted.)
+ Data stored in the keypad memory contains any error.
» The models of copy source and destination inverters are different.
A data write operation has been performed while the inverter is running.
» The copy destination inverter is data-protected. (function code FOO = 1)
* In the copy destination inverter, the "Enable write from keypad" command WE-KP is OFF.
* A data read operation has been performed for the inverter whose data protection was enabled.

(2) If £/~ is blinking, any of the following problems has arisen:

+ The function codes stored in the keypad and ones registered in the inverter are not compatible with each other. (Either of
the two may have been revised or upgraded in a non-standard or incompatible manner. Consult your Fuji Electric
representative.)
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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.

B 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.

W Displaying the alarm history

It is possible to display the most recent 3 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.

W Displaying the status of inverter at the time of alarm

When the alarm code is displayed, you may check various running status information (output frequency and output current,
etc.) by pressing the & key. The item number and data for each running information will be displayed alternately.

Further, you can view various pieces of information on the running status of the inverter using the @ / &) key. The information
displayed is the same as for Menu #6 "Alarm Information" in Programming mode. Refer to Table 3.16 in Section 3.4.7,
"Reading alarm information."

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.

Note

B Switching to Programming mode

You can also switch to Programming mode by pressing "6 + & keys" simultaneously with the alarm displayed, and modify
the function code data.

Figure 3.7 summarizes the possible transitions between different menu items.

Running status info at the time an alarm occurred

Item # Switching at approx. ~ Output frequency
1-second intervals

| Current alarm code ||

&.00 50.00
o e -

I

! Item # Switching at approx. Output current

! - 1-second intervals 5

! 501 234

I

|

OltO -

I

I Item # Switching at approx. Speed detected value
5.23 1-second intervals =5y,

3rd last alarm code e
Same as above.
E.g. | 3044 N j

List of alarm codes

Figure 3.7 Menu Transition in Alarm Mode
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3.6 USB Connectivity

The keypad has a USB port (mini B connector) on its face. To connect a USB cable, open the USB port cover as shown below.

USB port cover

Connecting the inverter to a PC with a USB cable enables remote control from FRENIC Loader. On the PC running FRENIC
Loader, it is possible to edit, check, manage, and monitor the function code data in real-time, to start or stop the inverter, and to
monitor the running or alarm status of the inverter.

For the instructions on how to use the FRENIC Loader, refer to the FRENIC Loader Instruction Manual.

In addition, using the keypad as a temporary storage media allows you to store the running status information in the keypad,
detach the keypad from the inverter, connect it to a PC running FRENIC Loader at an office or off-site place.

For details on how to store data into the keypad, refer to Section 3.4.8 "Copying data."
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Chapter 4 RUNNING THE MOTOR
4.1 Running the Motor for a Test
4.1.1 Test run procedure

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 that are marked with an asterisk (*). For
motors 2 to 4, replace those asterisked function codes with respective motor dedicated ones. (Refer to Chapter 5, Table 5.5.)

For the function codes dedicated to motors 2 to 4, see Chapter 5 "FUNCTION CODES."

Mount the inverter, perform wiring,
and set up slide switches.

‘ (See Chapter 2.)

| Check prior to powering on. I (See Section 4.1.2.)

| Power ON and check.

I
Switch between HD, MD and LD
modes. (F80)

| (see section 4.1.3)

‘ (See Section 4.1.4.)

Which motor drive control? (See Section 4.1.5.)

F42'=0,1,2
(V/f control/Dynamic torque vector control)

F42'=34
(VIf control with speed sensor/
Dynamic torque vector control with speed sensor)

Non-Fuji motor/

Non-Fuji motor/
non-standard motor

non-standard motor

Which motor type? Which motor type?
Fuji general-purpose motor

Longer output lines/|
Reactor connected

Fuji general-purpose motor

Longer output lines/
Reactor connected

What output
wiring condition?

What output
wiring condition?

Shorter output lines Shorter output lines

F42'=5

speed sensor)

(Vector control without

F42'=6

(Vector control with
speed sensor +
Fuji VG motor)

Function code Function code
basic settings <1> basic settings <2>

Function code | |

Function code
basic settings <5>

basic settings <6>

Function code
basic settings <3>

Function code
basic settings <4>

(See Section 4.1.6.) (See Section 4.1.7.) (See Section 4.1.10.) (See Section 4.1.11.)

(See Section 4.1.8.)

[ o]

Tuning |

(See Section 4.1.7.) l(See Section 4.1.11.)

l(See Section 4.1.8.)

(See Section 4.1.9.)

Run the inverter for operation check.
(Gradually accelerating from low to
high speed)

I

Adjust motor control function code
data.

(See Section 4.1.12.)

I
Set up application-related function
codes.

T (See Section 4.1.13)

| Check interfacing operations with

peripherals.

End
(Proceed to practical operation)

Figure 4.1 Test Run Procedure

4.1.2 Checking prior to powering on

Check the following before powering on the inverter.

(1) Check that the wiring is correct.

Especially check the wiring to the inverter input terminals L1/R, L2/S and L3/T and output terminals U, V, and W. Also
check that the grounding wires are connected to the grounding terminals (8G) correctly. See Figure 4.2.

AWARNING

* Never connect power supply wires to the inverter output terminals U, V, and W. Doing so and turning the power ON breaks

the inverter.

* Be sure to connect the grounding wires of the inverter and the motor to the ground electrodes.

Otherwise, an electric shock could occur.

(2) Check the control circuit terminals and main circuit terminals for short circuits or ground faults.

¥ "deyd
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(3) Check for loose terminals, connectors and screws.

Inverter

(4) Check that the motor is separated from mechanical equipment. @c LR s BT U

(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., a defense to prevent people from access to the Power
equipment. supply

Figure 4.2 Connection of Main Circuit Terminals

4.1.3 Powering ON and checking

AWARNING

* 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 switches with wet hands.
Otherwise, an electric shock could occur.

Turn the power ON and check the following points. The following | eee——
. . . CONTROL X10 min 11 _mimin 1
is a case when no function code data is changed from the factory He' A

defaults.

kW

(1) Check that the LED monitor displays ///#/(indicating that the
reference frequency is 0 Hz) that is blinking. (See Figure 4.3.)
If the LED monitor displays any number except LI0 press @
/ Q) key to set L1

(2) Check that the built-in cooling fans rotate.
(Inverters with a capacity of 1.5 kW or below are not equipped
with a cooling fan.)

Figure 4.3 Display of the LED Monitor after Power-on

4.1.4 Switching between HD, MD and LD drive modes

The FRENIC-MEGA series of inverters is applicable to three ratings--high duty (HD) for heavy load applications, medium duty
(MD) for medium load ones, and low duty (LD) for light load ones. (The MD mode is available for three phase 400 V class
series of inverters with a capacity of 90 kW or above.)

F80 Drive mode Application Continuous rated current level Overl.ogd Maximum
data capability frequency
HD (High Duty) Capable of driving a motor whose capacity is the | 150% for 1 min.
0 mode Heavy load same as the inverter's one. 200% for 3 s 500 Hz
5, | MD (Medium Medium load Capab!e of driving a motor V\'/hOSC capacity is one | |5 0% for 1 min. 120 Hz
Duty) mode rank higher than the inverter's one.
1 LD (Low Duty) Light load Capable of dr1y1ng a motor whose caPamty isone | 4500/ for 1 min. 120 Hz
mode or two ranks higher than the inverter's one.

The MD-/LD-mode inverter brings out the continuous rated current level which enables the inverter to drive a motor with one
or two ranks higher capacity, but its overload capability (%) against the continuous current level decreases. For the rated current
level, see Chapter 8 "SPECIFICATIONS."

Some versions of the optional multi-function keypad (TP-G1-J1) do not display the content of the function code F80
when the data is "2," so "2: ---" appears instead of "2: Medium D." However, the function code data can be configured
normally.

Note



The MD-/LD-mode inverter is subject to restrictions on the function code data setting range and internal processing as listed

below.
Flgggté;)n Name HD mode MD mode LD mode Remarks
DC braking Setting range: : .
F21* (Braking level) |0 to 100% Setting range: 0 to 80%
Setting range:
Setting range: 0.75 to 16 kHz In the MD/LD mode, a value out
0.75 to 16 kHz (5.5t0 18.5kW)  |of the range, if specified,
Motor sound (0.4 to 55 kW) Setting range: 0.75 to 10 kHz automatically changes to the
F26 (Carrier 0.75 to 10 kHz 0.75 to 2 kHz (22 to 55 kW) maximum value allowable in the
frequency) (75 t0 400 kW) | (90 to 400 kW) | 0.75 10 6 kHz LD mode.
0.75 to 6 kHz (75 to 500 kW)
(500 and 630 kW) 0.75 to 4 kHz
(630 kW)
Switching the drive mode
P between HD, MD and LD with
F44 (Cﬂl é\r/:lll)t limiter Initial value: 160% | Initial value: 145% | Initial value: 130% |function code F80 automatically
initializes the F44 data to the
value specified at left.
Setting range: In the MD/fI;D mode, if thed
Maximum 25 to 500 Hz Setting range: 25 to 500 Hz maximum frequency exceeds
FO3* | feouenc L e 120 Hz, the actual output
quency Upper limit: Upper limit: 120 Hz frequency is internally limited to
500 Hz 120 Hz.
Current Based on the rated | Based on the rated | Based on the rated
— indication and | current level for current level for current level for —
output HD mode MD mode LD mode

Switching to the MD/LD mode does not automatically change the motor rated capacity (P02*) to the one for the motor with one
rank higher capacity, so configure the P02* data to match the applied motor rating as required.

4.1.5 Selecting a desired motor drive control

The FRENIC-MEGA supports the following motor drive control.

¥ "deyd
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F42* Drive control Basic Speed Drive control Speed control Other
data control | feedback class P restrictions
0 Vi control S Frequency control —
with slip compensation inactive
1 Dynamic torque vector control Disable V/if —
Frequency control
) V/f control . . V/f with slip compensation _
with slip compensation active control
3 VI control Frequency control Maximum
ith : .
Wi 5P <‘aed Sensor Enable PG V/f with automatic speed | frequency:
4 Dynamlc torque vector control regulator (ASR) 200 Hz
with speed sensor
Maximum
frequency:
Vector control Estimated 120 Hz
5 ; w/o PG .
without speed sensor Vector speed Speed control Not available
control with automatic speed | for MD-mode
regulator (ASR) inverters.
Maximum
6 V;;:ﬁor cogtrol Enable w/ PG frequency:
with speed sensor 200 Hz

B V/f control with slip compensation inactive

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.

m V/f control with slip compensation active

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), P09™ (Slip compensation
gain for driving) and P11* (Slip compensation gain for braking).

4-3



H68™ enables or disables the slip compensation function according to the motor driving conditions.

H68* data Motor driving conditions Motor driving frequency zone
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

B 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.

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 fluctuations, 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.

m V/f control with speed 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.

B Dynamic torque vector control with speed sensor

The difference from the "V/f control with speed sensor" stated above is to calculate the motor torque for the load applied and
use it to optimize the voltage and current vector output 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 the motor
speed control accuracy.

B Vector control without speed sensor

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 (PI constants) using the speed regulator (PI controller).

Since this control controls the motor current, it is necessary to secure some voltage margin between the voltage that the inverter
can output and the induced voltage of the motor, by keeping the former lower than the latter.

Although the voltage of the general-purpose motor has usually been adjusted to match the commercial power, keeping the
motor terminal voltage low is necessary in order to secure the voltage margin. If the motor is driven under this control with the
motor terminal voltage being kept low, however, the rated torque cannot be obtained even when the rated current originally
specified for the motor is applied. To secure the rated torque, therefore, it is necessary to use a motor with higher rated current.
(This also applies to the vector control with speed sensor.)

This control is not available for MD-mode inverters, so do not set F42 data to "5" for those inverters.

B Vector control with speed 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 from PG feedback signals and uses them for
speed control. In addition, it decomposes the motor drive current into the exciting and torque current components, and controls
each of components in vector.

The desired response can be obtained by adjusting the control constants (PI constants) and using the speed regulator (PI
controller). This control enables the speed control with higher accuracy and quicker response than the vector control without
speed sensor.

(A recommended motor for this control is a Fuji VG motor exclusively designed for vector control.)

@ Since slip compensatiqn, dynam.ic torque vector qontrol, and vector control with/without speed sensor use ‘motor
parameters, 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 P23*, P55* and P56* should be properly configured or auto-tuning (P04*)
should be performed.

(A Fuji VG motor requires no auto-tuning, just requires selecting a Fuji VG motor with function code (P99* = 2).

* The capacity of the motor to be controlled should be two or more ranks lower than that of the inverter under the
dynamic torque vector control; it should be the same as that of the inverter under the vector control with/without
speed sensor. Otherwise, the inverter may not control the motor due to decrease of the current detection
resolution.

» The wiring distance between the inverter and motor should be 50 m or less. 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 50 m. 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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B Performance comparison for drive controls (summary)

Each drive control has advantages and disadvantages. The table below compares the drive controls, showing their relative
performance in each characteristic.

Select the one that shows high performance in the characteristics that are important in your machinery. 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 machinery (load). If you have any questions, contact your Fuji Electric representative.

F42* . Output Speed Speed Maximum Load Current Torque
Drive control frequency | control control .
data o torque |disturbance| control accuracy
stability | accuracy | response

0 v/t control_ w1t_h sllp o) o . o) . . A
compensation inactive o
Dynamic torque . 3
! vector control A A A © A o -i

2 V/f control' with S'llp A A A o) A . A
compensation active o
- [
V/f control with speed . =
3 sensor A © © A A 2
Dynamic torque C.Z)
4 vector control with A © @] © A — @] 4
speed sensor %
Vector control without =
3 speed sensor A o o A o © 3
Vector control with O
6 speed sensor A © © A © © A

Relative performance symbols @: Excellent, O: Good, A: Effective, A: Less effective, —: Not effective

4.1.6 Function code basic settings <1 >

Driving a Fuji general-purpose motor under the V/f control (F42* = 0 or 2) or dynamic torque vector control (F42* = 1) requires
configuring the following basic function codes. (Refer to Figure 4.1 on page 4-1.)

Select Fuji standard 8- or 6-series motors with the function code P99*.

Configure the function codes listed below according to the motor ratings and your machinery design values. For the motor
ratings, check the ratings printed on the motor's nameplate. For your machinery design values, ask system designers about
them.

[ For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1
"Data Setting" --."

Funcélon Name Function code data Factory default
code FRN  GIE-2A/4A| FRN_ _ GIE-A4E
200 V class series: 200 V class series:
- 60.0 (Hz) —
Iy W
roe Base frequency 1 Mot i 400 V class series: 400 V class series:
otor ratings 50.0 (Hz) 50.0 (Hz)
(printed on the nameplate of the . -
motor) 200 V class series: 200 V class series:
~ -+ |Rated voltage at base 220 (V) —
e frequency 1 400 V class series: 400 V class series:
415 (V) 400 (V)
0: Motor characteristics 0
oo |y | selecti (Fuji standard motors, 8-series) | 0: Motor characteristics 0
o otor | selection 3: Motor characteristics 3 (Fuji standard motors, 8-series)
(Fuji standard motors, 6-series)
P2 * Motor 1 . Capacity of motor connected Nominal applied motor capacity
- (Rated capacity)
200 V class series: 200 V class series:
- . 60.0 (Hz) —
T %
o Maximum frequency 1 Machinery design values 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
- Acceleration time 1 (Note) For a test-driving of the motor, | 22 kW or below: 6.00 (s)
I (Note) increase values so that they are longer 30 kW or above: 20.00 (s)
than your machinery design values. If
- o Deceleration time 1 the specified time is short, the inverter | 22 kW or below: 6.00 (s)
r (Note) may not run the motor properly. 30 kW or above: 20.00 (s)

After the above configuration, initialize motor 1 with the function code (HO3 = 2). It automatically updates the motor
parameters PO1*, PO3*, PO6* to P23*, P53* to P56*, and H46.



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*, P53* to P56*, and H46.

The motor rating should be specified properly when performing auto-torque boost, torque calculation monitoring,
auto energy saving, torque limiting, automatic deceleration (anti-regenerative control), auto search for idling motor
speed, slip compensation, torque vector control, droop control, or overload stop.

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. (Refer to Section 4.1.7.)

» The motor to be driven is not a Fuji product or is a non-standard product.
 The wiring distance between the inverter and the motor is too long (generally 20 m or more).
* Areactor is inserted between the inverter and the motor.

4.1.7 Function code basic settings and tuning <2 >

Under the V/f control (F42* = 0 or 2) or dynamic torque vector control (F42* = 1), any of the following cases requires
configuring the basic function codes given below and auto-tuning. (Refer to Figure 4.1 on page 4-1.)

- Driving a non-Fuji motor or non-standard motor
- Driving a Fuji general-purpose motor, provided that the wiring distance between the inverter and motor is long or a reactor is

connected

Configure the function codes listed below according to the motor ratings and your machinery design values. For the motor
ratings, check the ratings printed on the motor's nameplate. For your machinery design values, ask system designers about

them.

For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1
"Data Setting" --."

(Note)

may not run the motor properly.

30 kW or above: 20.00 (s)

i . Factory default
Funcélon Name Function code data i
code FRN_ _ GIE-2A/4A| FRN__ GIEA4E
200 V class series: 200 V class series:
— 60.0 (Hz) —
Ok
e Base frequency 1 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
Motor ratings 200 V class series: 200 V class series:
~ - = |Rated voltage . 220 (V) —
it at base frequency 1 girltntrt;d on the nameplate of the 400 V class series: 400 V class series:
oto 415 (V) 400 (V)
- Motor 1 . . .
S e . Nominal applied motor capacit
roH (Rated capacity) PP pactty
~ 7 Motor 1 p .
=L E Rated current of nominal applied motor
ro (Rated current) PP
200 V class series: 200 V class series:
- . 60.0 (Hz) —
T %
rou Maximum frequency 1 Machinery design values 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
- ~+ | Acceleration time 1 (Note) For a test-driving of the motor, 15 w0 helow: 6.00 (s)
I N increase values so that they are longer 30 kW bove: 20.00
(Note) than your machinery design values. If or above: 20.00 (s)
- Deceleration time 1 the specified time is short, the inverter | 22 kW or below: 6.00 (s)

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*, P53* to P56*, and H46.




B Tuning procedure

(1) Selection of tuning type

Check the situation of the machinery 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 machinery.

P04* . . . . Select under the
data Tuning type Motor parameters subjected to tuning Tuning following conditions
T hil Primary resistance (%R1) (PO7*)
une while o % . .
| the motor Leakage. reactance (%X) (PO8*) Tunmgd with the motor Cannot rotate the mofor.
stops Rated slip frequency (P12%*) stopped.
%X correction factor 1 and 2 (P53* and P54%) o
Tuning the %R1 and %X, o
No-load current (P06*) with the motor stopped. Can rotate the motor, ©
T il Primary resistance (%R1) (P07%) Tuning the no-load current |Provided that it is safe. >
thune V‘i 1€ 1 Leakage reactance (%X) (P08*) and magnetic saturation Note that little load Y
CMOLOT IS | pated slip frequency (P12%*) factor, with the motor should be applied C
2 rotating . . . o . . . zZ
under V/f Magnetic saturation factors 1 to 5 running at 50% of the base | during tuning. Tuning <
Magnetic saturation extension factors frequency. with load applied =
ContrOI non ".n * * . G)
a" to "c¢" (P16* to P23%*) Tuning the rated slip decreases the tuning
%X correction factor 1 and 2 (P53* and P54*) | frequency, with the motor |accuracy. E'
stopped. m
<
The tuning results of motor parameters will be automatically saved into their respective function codes. If PO4* tuning is 3
performed, for instance, the tuning results will be saved into P* codes (Motor 1* parameters). o)
Py

(2) Preparation of machinery
Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the motor and deactivating
the safety devices.
(3) Tuning
@ Set function code P04* to "1" or "2" and press the & key. (The blinking of / or = on the LED monitor will slow
down.)

Enter a run command. The factory default is " & key on the keypad for forward rotation." To switch to reverse rotation
or to select the terminal signal FWD or REV as a run command, change the data of function code F02.

@

® The moment a run command is entered, the display of / or = lights up, and tuning starts with the motor stopped.
(Maximum tuning time: Approx. 40 to 80 s.)

@

If PO4* =2, after the tuning in @ above, the motor is accelerated to approximately 50% of the base frequency and then
tuning starts. Upon completion of measurements, the motor decelerates to a stop.
(Estimated tuning time: Acceleration time + 20 to 75 s + Deceleration time)

@

If P04* = 2, after the motor decelerates to a stop in @ above, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 40 to 80 s.)

® If the terminal signal FWD or REV is selected as a run command (F02 = 1), 5~ appears upon completion of the
measurements. 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.

@ Upon completion of the tuning, the subsequent function code PO6* appears on the keypad.

® Tuning errors

Improper tuning would negatively affect the operation performance and, in the worst case, could even cause hunting or
deteriorate precision. Therefore, if the inverter finds any abnormality in the tuning results or any error in the tuning process, it
displays /~ / and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Possible tuning error causes Details

- An interphase voltage unbalance or output phase loss has been detected.

Error in tuning results - Tuning has resulted in an abnormally high or low value of a parameter due to the output
circuit opened.

Output current error An abnormally high current has flown during tuning.
During tuning, a run command has been turned OFF, or STOP (Force to stop), BX (Coast to
Sequence error a stop), DWP (Protect from dew condensation), or other similar terminal command has been
received.

. - During tuning, any of the operation limiters has been activated.
Error due to limitation . . . . . .
- The maximum frequency or the frequency limiter (high) has limited tuning operation.

Other errors An undervoltage or any other alarm has occurred.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric representative.
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Note I afilter other than the Fuji optional output filter (OFL-JOO-0JA) 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.

4.1.8 Function code basic settings and tuning < 3 >

Driving a motor under vector control without speed sensor (F42* = 5) requires auto-tuning, regardless of the motor type. (Refer
to Figure 4.1 on page 4-1.) (Even driving a Fuji VG motor exclusively designed for vector control requires auto-tuning.)

Configure the function codes listed below according to the motor ratings and your machinery design values. For the motor
ratings, check the ratings printed on the motor's nameplate. For your machinery design values, ask system designers about
them.

[ For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1
"Data Setting" --."

i . Factory default
Func(ilon Name Function code data aclory cetau
code FRN_  GIEM-2A/4A| FRN__ GIEA4E
200 V class series: 200 V class series:
— 60.0 (Hz) —
Ok
e Base frequency 1 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
Motor ratings 200 V class series: 200 V class series:
I Rated voltage . 220 (V) —
el
e at base frequency 1 (P rltnted on the nameplate of the 400 V class series: 400 V class series:
motor) 415 (V) 400 (V)
- = Motor 1 . . .
O %
H L (Rated capacity) Nominal applied motor capacity
- 7 Motor 1 . .
1750 %
Fa (Rated current) Rated current of nominal applied motor
200 V class series: 200 V class series:
S 60.0 (Hz) —
i 17127 % :
e Maximum frequency 1 Machinery design values 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
~ 7 | Acceleration time 1 (Note) For a test-driving of the motor, | 55 |\ or below: 6.00 (s)
I (Note) increase values s0 that th.ey are longer 30 kW or above: 20.00 (s)
than your machinery design values. If
£ 09 Deceleration time 1 the specified time is short, the inverter 22 kW or below: 6.00 (s)
L (Note) may not run the motor properly. 30 kW or above: 20.00 (s)

* When accessing the function code P02*, take into account that changing the P02* data automatically updates the
data of the function codes P03*, P0O6* to P23*, P53* to P56*, and H46.

* Specify the rated voltage at base frequency (F05) at the normal value, although the inverter controls the motor
keeping the rated voltage (rated voltage at base frequency) low under vector control without speed sensor. After
the auto-tuning, the inverter automatically reduces the rated voltage at base frequency.

Note

* Vector control without speed sensor is not available for MD-mode inverters.

To drive a Fuji VG motor exclusively designed for vector control, configure the following basic function codes, initialize the
motor 1 parameters with the function code (H03=2), and then perform auto-tuning.

Function . Factory default
Name Function code data
code FRN  GIE-2A/4A | FRN  GIE-4E
£ 95 % | Motor 1 selection 2: Motor characteristics 2 0: Motor characteristics 0
(VG motors)
~ o« | Motor 1 Same as that of the applied motor . . .
i (Rated capacity) capacity Nominal applied motor capacity
200 V class series: 200 V class series:
- o . 60.0 (Hz —
£ L7 * | Maximum frequency 1 Machinery design values 400 V class se(3ries): 400 V class series:
50.0 (Hz) 50.0 (Hz)
- Acceleration time 1 (Note) For a test-driving of the motor, | 22 kW or below: 6.00 (s)
ru (Note) increase values so that they are longer 30 kW or above: 20.00 (s)
- - than your machinery design values. If
£ 09 Deceleration time 1 the specified time is short, the inverter | 22 kW or below: 6.00 (s)
o (Note) may not run the motor properly. 30 kW or above: 20.00 (s)
Note Initializing the motor 1 parameters with the function code (H03=2) automatically updates the data of function codes

P03*, PO6* to P23*, P53* to P56*, and H46. After that, perform the auto-tuning.
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B Tuning procedure

(1) Selection of tuning type

Check the machinery conditions and perform the "tuning while the motor is rotating under vector control" (P04*=3). Adjust the
acceleration and deceleration times (FO7 and FO8) in view of the motor rotation. And specify the rotation direction that matches
the actual rotation direction of the machinery.

If the "tuning while the motor is rotating under vector control (P04*=3)" cannot be selected due to restrictions on the

Note machinery, refer to the "l If tuning while the motor is rotating cannot be selected" below.
Drive control abbreviation: "V/f" (V/f control), "w/o PG" (vector control without speed sensor),
and "w/ PG" (vector control with speed sensor)
Drive control
P04* . Motor parameters . Select under the
data | Tuming type subjected to tuning Tuning following conditions | V/f VI‘)'/(? gv(/}
Primary resistance (%R1) (P07%*)
: 0, %
Tune while Leakage‘ reactance (%X) (P08*) Tuning with the motor Cannot rotate the I
1 [the motor Rated slip frequency (P12%) stopped. motor. Y YR Y
stops %X correction factor 1 and 2
(P53* and P54*)
No-load current (P06*) Tl.n;lin}gl the %R1 and l)(/;X’
Primary resistance (%R1) (P07%*) sl Lo spped. Can rotate thq motor,
. Leakage reactance (%X) (P08*) Tuning the no-load current provided ﬂ.lat itis safe.
Tune while Rated slip frequency (P12*) and magnetic saturation Note that little load
the motor is . . factor, with the motor should be applied Y N
2 rotating under Magnegc saturat{on factors. 1to5 running at 50% of the base |during tuning. Tuning N
V/£ control ?/Iagnetic”satufavt'loll)ll%);tensll)ozr; . |frequency. with load applied
Oactors a’to Cf ( 1 tod S ) Tuning the rated slip decreases the tuning
/}?5(3?*‘0“?3(5)2 *actor an frequency again, with the ~[2ccuracy.
( an ) motor stopped.
No-load current (P06* .
Prima resistanée (‘VI){I) (PO7%) Tuning _the #RI, %X a_nd Can rotate the motor,
y o rated slip frequency, with |provided that it is safe.
. Leakage reactance (%X) (P08*) | e motor stopped .
Tune while . * the MOlor stopped. Note that little load
the motor is Rated slip frequency (P12%*) Tunine th load ¢ lshould b lied
3 rotating under Magnetic saturation factors 1 to 5 arl:il lriignztlil: -s;t?lraiili)r;en fiu(r)ﬁlg tuen?tlljg 1”I?uning Ny Y
vector control Magnet}‘c"satu"ra't‘lon e);tensmn « | factor, with the motor with load applied
factors "a" to "c" (P16 t0 P23%) 11 hino at 50% of the base |decreases the tuning
(()/I‘;éiorrzcggifi‘cmr land 2 frequency twice. accuracy.
an

Y: Tuning available unconditionally = Y*: Tuning available conditionally =~ N: Tuning not available

The tuning results of motor parameters will be automatically saved into their respective function codes. If P04* tuning is
performed, for instance, the tuning results will be saved into P* codes (Motor 1* parameters).

(2) Preparation of machinery

Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the motor and deactivating

the safety devices.

(3) Tuning (Tune while the motor is rotating under vector control)
@ Set function code PO4* to "3" and press the & key. (The blinking of = on the LED monitor will slow down.)

@
®
@

@

Enter a run command. The factory default is " @ key on the keypad for forward rotation." To switch to reverse rotation
or to select the terminal signal FWD or REV as a run command, change the data of function code F02.

The moment a run command is entered, the display of =/ lights up, and tuning starts with the motor stopped.
(Maximum tuning time: Approx. 40 to 75 s.)

Next, the motor is accelerated to approximately 50% of the base frequency and then tuning starts. Upon completion of
measurements, the motor decelerates to a stop.
(Estimated tuning time: Acceleration time + 20 to 75 s + Deceleration time)

After the motor decelerates to a stop in @ above, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 20 to 35 s.)

The motor is again accelerated to approximately 50% of the base frequency and then tuning starts. Upon completion of
measurements, the motor decelerates to a stop.
(Estimated tuning time: Acceleration time + 20 to 160 s + Deceleration time)

After the motor decelerates to a stop in ® above, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 20 to 30 s.)

If the terminal signal FWD or REV is selected as a run command (F02 = 1), 57 appears upon completion of the
measurements. 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.
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® Upon completion of the tuning, the subsequent function code PO6* appears on the keypad.

Approx. 50% of the base frequency

4®§ACC€@§DEC€® tACC1©§DEC1 ®§

Tuning operation

< >

<Note The default value of the speed regulator is set low to prevent your system from oscillation (hunting). However,

hunting may occur during tuning due to machinery-related conditions, causing a tuning error (&~ 7) or a speed

mismatch error (£~ ). If a tuning error (5~ /) occurs, reduce the gain for the speed regulator; if a speed mismatch
error (£~£ ) occurs, cancel the speed mismatch detection function (d23=0). After that, perform tuning again.

W If tuning while the motor is rotating cannot be selected

If the "tuning while the motor is rotating under vector control (P04*=3)" cannot be selected due to restrictions on the machinery,
perform the "tuning with the motor stops (P04*=1)" by following the procedure below. Compared to the former tuning, the
latter may show rather inferior performance in the speed control accuracy or stability, perform sufficient tests beforehand by
connecting the motor with the machinery.

(1) For Fuji standard motors 8-series, 6-series, or Fuji VG motors exclusively designed for vector control

@ Specify the P99* data according to the motor type.

@ Initialize the motor 1 parameters by setting HO3 data to "2."

® Specify the FO4*, FO5*, P02*, and PO3* data according to the motor rated values.
@ Perform the "tuning while the motor stops (P04*=1)."

(2) For motors whose motor ratings are unknown such as ones made by other manufacturers
@ Specify the FO4*, FO5*, P02*, and P03* data according to the motor rated values printed on the motor 's nameplate.
@ Specify motor parameters (the data of P06*, P16* to P23*) by obtaining the appropriate values on the datasheet issued
from the motor manufacturer.

For details of conversion from data on the datasheet into ones to be entered as function code data, contact your Fuji
Electric representative.

® Perform the "tuning with the motor stops (P04*=1)."

(3) Tuning (Tune while the motor stops)
@ Set function code P04* to "1" and press the & key. (The blinking of / on the LED monitor will slow down.)

Enter a run command. The factory default is " & key on the keypad for forward rotation." To select the terminal signal
FWD or REV as a run command, change the data of function code F02.

@

® The moment a run command is entered, the display of / lights up, and tuning starts with the motor stopped.
(Maximum tuning time: Approx. 40 s.)

@

If the terminal signal FWD or REV is selected as a run command (F02 = 1), S~ appears upon completion of the
measurements. 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.

® Upon completion of the tuning, the subsequent function code P06* appears on the keypad.

B Tuning errors

Improper tuning would negatively affect the operation performance and, in the worst case, could even cause hunting or
deteriorate precision. Therefore, if the inverter finds any abnormality in the tuning results or any error in the tuning process, it
displays £~ / and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Possible tuning error causes Details

- An interphase voltage unbalance or output phase loss has been detected.
Error in tuning results - Tuning has resulted in an abnormally high or low value of a parameter due to the output
circuit opened.

Output current error An abnormally high current has flown during tuning.
During tuning, a run command has been turned OFF, or STOP (Force to stop), BX (Coast to
Sequence error a stop), DWP (Protect from dew condensation), or other similar terminal command has been
received.

- During tuning, any of the operation limiters has been activated.

Error due to limitation - The maximum frequency or the frequency limiter (high) has limited tuning operation.

Other errors An undervoltage or any other alarm has occurred.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric representative.
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Note i afilter other than the Fuji optional output filter (OFL-UJOO-0JA) 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.

4.1.9 Function code basic settings <4 >

Driving a Fuji VG motor exclusively designed for vector control under the vector control with speed sensor (F42* = 6) requires

configuring the following basic function codes. (Refer to Figure 4.1 on page 4-1.)

For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1
"Data Setting" --."

Acceleration time 1
(Note)

Deceleration time 1
(Note)

Func(;lon Name Function code data Factory default
code FRN__ GIM-2A/4A| FRN___ GIM-4E
= : 2: Motor characteristics 2 0:Motor characteristics 0
T
F 55 * | Motor 1 selection (VG motors) (Fuji standard motors, 8-series)
- Motor 1 Same as that of the applied motor . . .
P A e B
L (Rated capacity) capacity Nominal applied motor capacity
) 3: Enable (when NTC thermistor)
T R/ Thermistor (for motor) Also turn SW5 on the control Ty
7 Co s X oW 0: Disable
(Mode selection) printed circuit board to the
PTC/NTC side.
Feedback input 2: A/B phase with 90 degree phase
o .
L (Pulse input format) shift 2: A/B phase
- Feedback input
I
Lo (Encoder pulse resolution) 0400 (1024) 0400 (1024)
200 V class series: 200 V class series:

- . 60.0 (Hz) —
= 75 * | Maximum frequency 1 . .
o . : 400 V class series: 400 V class series:

Machinery design values 50.0 (Hz) 50.0 (Hz)

(Note) For a test-driving of the motor,
increase values so that they are longer
than your machinery design values. If
the specified time is short, the inverter
may not run the motor properly.

22 kW or below: 6.00 (s)
30 kW or above: 20.00 (s)

22 kW or below: 6.00 (s)
30 kW or above: 20.00 (s)

Electric thermal overload
protection for motor 1
(Overload detection level)

0.00: Disable

Depending upon the inverter capacity

After the above configuration, initialize motor 1 with the function code (HO3 = 2). It automatically updates the data of the
function codes F04*, FO5*, PO1*, P03*, PO6* to P23*, P53* to P56*, and H46.

Note When accessing the function code P02*, take into account that changing the P02* data automatically updates the data
of the function codes F04*, FO5*, P03*, PO6* to P23*, P53* to P56*, and H46.
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4.1.10 Function code basic settings < 5 >

Driving a Fuji general-purpose motor under V/f control with speed sensor (F42* = 3) or dynamic torque vector control with
speed sensor (F42* = 4) requires configuring the following basic function codes. (Refer to Figure 4.1 on page 4-1.)

Select Fuji standard 8- or 6-series motors with the function code P99*.

Configure the function codes listed below according to the motor ratings and your machinery design values. For the motor
ratings, check the ratings printed on the motor's nameplate. For your machinery design values, ask system designers about

them.

For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1

"Data Setting" --."

Function Name Function code data Factory default
code FRN_  GIE-2A/4A| FRN__ GIE-A4E
200 V class series: 200 V class series:
o 60.0 (Hz) —
gl oy W
e Base frequency 1 Mot i 400 V class series: 400 V class series:
otor ralings 50.0 (Hz) 50.0 (Hz)
(printed on the nameplate of the - -
motor) 200 V class series: 200 V class series:
~ /- % |Rated voltage at base 220 (V) —
oL frequency 1 400 V class series: 400 V class series:
415 (V) 400 (V)

|‘
N
3
*

= Motor 1 selection

0: Motor characteristics 0

(Fuji standard motors, 8-series)
3: Motor characteristics 3

(Fuji standard motors, 6-series)

0: Motor characteristics 0

(Fuji standard motors, 8-series)

Acceleration time 1

(Note) For a test-driving of the motor,
increase values so that they are longer

o 77+ [Motor 1 Capacity of motor connected Nominal applied motor capacit
roHs (Rated capacity) pactty PP pactly
200 V class series: 200 V class series:
o ) 60.0 (Hz) —
A iy i
oL Maximum frequency 1 Machinery design values 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)

22 kW or below: 6.00 (s)

(Note) ; ) 30 kW or above: 20.00 (s)
than your machinery design values. If
~ = | Deceleration time 1 the specified time is short, the inverter | 22 kW or below: 6.00 (s)
oo (Note) may not run the motor properly. 30 kW or above: 20.00 (s)
. Pulse count of the target motor
o 5 fgﬁggggf II11111)suet resolution) encoder 0400 (hex.)
P 0400 hex. / 1024 P/R
= Feedback input Reduction ratio between the motor |
& | (Pulse count factor 1) and the encoder
~ 17 Feedback input Motor speed = |

(Pulse count factor 2) Encoder speed x (d17) / (d16)

After the above configuration, initialize motor 1 with the function code (HO03 = 2). It automatically updates the motor
parameters PO1*, P03*, PO6* to P23*, P53* to P56*, and H46.

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*, P53* to P56*, and H46.

The motor rating should be specified properly when performing auto-torque boost, torque calculation monitoring,
auto energy saving, torque limiting, automatic deceleration (anti-regenerative control), auto search for idling motor
speed, slip compensation, torque vector control, droop control, or overload stop.

Note

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. (Refer to Section 4.1.7.)

 The motor to be driven is not a Fuji product or is a non-standard product.
» The wiring distance between the inverter and the motor is too long (generally 20 m or more).
A reactor is inserted between the inverter and the motor.

4.1.11 Function code basic settings and tuning < 6 >

Under V/f control with speed sensor (F42* = 3) or dynamic torque vector control with speed sensor (F42* = 4), any of the
following cases requires configuring the basic function codes given below and auto-tuning. (Refer to Figure 4.1 on page 4-1.)

- Driving a non-Fuji motor or non-standard motor
- Driving a Fuji general-purpose motor, provided that the wiring distance between the inverter and motor is long or a reactor is
connected

Configure the function codes listed below according to the motor ratings and your machinery design values. For the motor
ratings, check the ratings printed on the motor's nameplate. For your machinery design values, ask system designers about
them.

L For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function codes -- Menu #1

"Data Setting" --."
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Function . Factory default
d Name Function code data
code FRN_  GIE-2A/4A| FRN_ _ GIE-A4E
200 V class series: 200 V class series:
o 60.0 (Hz) —
Ok
ro Base frequency 1 400 V class series: 400 V class series:
50.0 (Hz) 50.0 (Hz)
Motor ratings 200 V class series: 200 V class series:
~ ric s |Rated voltage . 220 (V) —
e at base frequency 1 (printed on the nameplate of the 400 V class series: 400 V class series:
motor) 415 (V) 400 (V)
A O * ?I/i(;(éfi lcapaci ty) Nominal applied motor capacity o
7 173 * |Motor 1 Rated current of nominal applied motor B
e (Rated current) ©
200 V class series: 200 V class series: N
- 77 . 60.0 (Hz) —
S
roe Maximum frequency 1 Machinery design values 400 V class series: 400 V class series: g
50.0 (Hz) 50.0 (Hz) %
- Acceleration time 1 (Note) For a test-driving of the motor, 7557w pelow: 6.00 (s) =
I Note) increase values so that they are longer 30 kW or above: 20.00 (s) 5
( than your machinery design values. If bt 4
- g Deceleration time 1 the specified time is short, the inverter | 22 kW or below: 6.00 (s) T
roe (Note) may not run the motor properly. 30 kW or above: 20.00 (s) m
B Feedback input Pulse count of the target motor %
o /5  |(Encoder pulse encoder 0400 (hex.) 3
resolution) 0400 hex. / 1024 P/R %
= Feedback input Reduction ratio between the motor |
oo (Pulse count factor 1) and the encoder
s+ | Feedback input Motor speed = :
o (Pulse count factor 2) Encoder speed x (d17) / (d16)

When accessing the function code P02*, take into account that changing the P02* data automatically updates the data

Note ¢ the function codes PO3*, POG* to P23*, P53* to P56*, and H46.

W Tuning procedure

(1) Selection of tuning type

Check the situation of the machinery 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 machinery.

P04* . . . . Select under the
data Tuning type Motor parameters subjected to tuning Tuning following conditions
T hil Primary resistance (%R1) (PO7*)
une while o % . .
| the motor Leakage. reactance (%X) (PO8*) Tunmgd with the motor Cannot rotate the mofor.
stops Rated slip frequency (P12%*) stopped.

%X correction factor 1 and 2 (P53* and P54%)

Tuning the %R1 and %X,

No-load current (P06*) with the motor stopped. Can rotate the motor,
. Primary resistance (%R1) (P07*) Tuning the no-load current |Provided that it is safe.
;l;luen;zlgffs Leakage. reactance (%X) (508*) and magr}etic saturation Note that little .load
5 rotating Rated s1‘1p frequepcy (P12%) factor, with t}(l)e motor should be applied
under V/f Magnetic saturation factors 1 to 5 running at 50% of the base | during tuning. Tuning
control Magnetic saturation extension factors frequency. with load applied
"a" to "c" (P16 to P23%) Tuning the rated slip decreases the tuning
%X correction factor 1 and 2 (P53* and P54*) | frequency, with the motor |accuracy.
stopped.

The tuning results of motor parameters will be automatically saved into their respective function codes. If P04* tuning is
performed, for instance, the tuning results will be saved into P* codes (Motor 1* parameters).

(2) Preparation of machinery

Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the motor and deactivating
the safety devices.
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(3) Tuning
@ Set function code P04* to "1" or "2" and press the & key. (The blinking of / or = on the LED monitor will slow
down.)

Enter a run command. The factory default is " @ key on the keypad for forward rotation." To switch to reverse rotation
or to select the terminal signal FWD or REV as a run command, change the data of function code F02.

@

® The moment a run command is entered, the display of / or ' lights up, and tuning starts with the motor stopped.
(Maximum tuning time: Approx. 40 to 80 s.)

@

If PO4* = 2, after the tuning in @ above, the motor is accelerated to approximately 50% of the base frequency and then
tuning starts. Upon completion of measurements, the motor decelerates to a stop.
(Estimated tuning time: Acceleration time + 20 to 75 s + Deceleration time)

@

If PO4* = 2, after the motor decelerates to a stop in @ above, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 40 to 80 s.)

® If the terminal signal FWD or REV is selected as a run command (FO2 = 1), S~/ appears upon completion of the
measurements. 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.

@ Upon completion of the tuning, the subsequent function code P06* appears on the keypad.

B Tuning errors

Improper tuning would negatively affect the operation performance and, in the worst case, could even cause hunting or
deteriorate precision. Therefore, if the inverter finds any abnormality in the tuning results or any error in the tuning process, it
displays £~ / and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Possible tuning error causes Details

- An interphase voltage unbalance or output phase loss has been detected.

Error in tuning results - Tuning has resulted in an abnormally high or low value of a parameter due to the output
circuit opened.

Output current error An abnormally high current has flown during tuning.
During tuning, a run command has been turned OFF, or STOP (Force to stop), BX (Coast to
Sequence error a stop), DWP (Protect from dew condensation), or other similar terminal command has been
received.

- During tuning, any of the operation limiters has been activated.

Error due to limitati . . . . . .
rror due to fumutation - The maximum frequency or the frequency limiter (high) has limited tuning operation.

Other errors An undervoltage or any other alarm has occurred.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric representative.

If a filter other than the Fuji optional output filter (OFL-LILI-LJA) 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.

Note

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.

4.1.12 Running the inverter for motor operation check

AWARNING

If the user configures the function codes wrongly without completely understanding this Instruction Manual and the
FRENIC-MEGA User's Manual, the motor may rotate with a torque or at a speed not permitted for the machine.

Accident or injury may result.

After completion of preparations for a test run as described above, start running the inverter for motor operation check using the

following procedure.
ACAUTION

If any abnormality is found in the inverter or motor, immediately stop operation and investigate the cause referring to
Chapter 6, "TROUBLESHOOTING."
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Test Run Procedure

Iniy/n/y)

(1) Turn the power ON and check that the reference frequency ///i# i/ Hz is blinking on the LED monitor.
(2) Set alow reference frequency such as 5 Hz, using @ /&) keys. (Check that the frequency is blinking on the LED monitor.)

(3) Press the @ key to start running the motor in the forward direction. (Check that the reference frequency is displayed on the
LED monitor.)

(4) To stop the motor, press the ) key.

< Check points during a test run >

* Check that the motor is running in the forward direction.

* Check for smooth rotation without motor humming or excessive vibration.

* Check for smooth acceleration and deceleration.

When no abnormality is found, press the & key again to start driving the motor, then increase the reference frequency using @
/&) keys. Check the above points again.

If any problem is found, modify the function code data again as described below.

Tip Depending on the settings of function codes, the motor speed may rise to an unexpectedly high and dangerous
level, particularly, under vector control with/without speed sensor. To avoid such an event, the speed limiting
function is provided.

If the user is unfamiliar with the function code settings (e.g., when the user starts up the inverter for the first time),
it is recommended that the frequency limiter (high) (F15) and the torque control (speed limit 1/2) (d32/d33) be
used. At the startup of the inverter, to ensure safer operation, specify small values to those function codes at first
and gradually increase them while checking the actual operation.

The speed limiting function serves as an overspeed level barrier, or as a speed limiter under torque control. For
details of the speed limiting function, refer to the FRENIC-MEGA User's Manual.

< Modification of motor control function code data >

Modifying the current function code data sometimes can solve an insufficient torque or overcurrent incident. The table below
lists the major function codes to be accessed. For details, see Chapter 5 "FUNCTION CODES" and Chapter 6
"TROUBLESHOOTING."

Functi Drive control
itz)cdéon Name Modification key points V/E PG |w/o| w/
V/f| PG | PG
£ 07 Acceleration time 1 If the current limiter is activated due to a short ac.celeratlon time vivivly
and large drive current, prolong the acceleration time.
iy =i Deceleration time 1 If an overvoltage trip occurs due to a short deceleration time, vivivly
prolong the deceleration time.
cog | | If the starting motor torque is deficient, increase the torque boost. vyivInIN
b orque boost If the motor with no load is overexcited, decrease the torque boost.
~ L Current limiter If the stall prevention function is activated by the current limiter vyivInIN
ot (Mode selection) during acceleration or deceleration, increase the operation level.
ok Mqtor ! . For excessive slip compensation during driving, decrease the gain;
b (Slip compensation for insufficient one, increase the gain YN YN
gain for driving) u > gam.
Motor 1 . . . . . .
£}/ * | (Slip compensation lgor.excef;m.ve fhp compensatlt(})ln dufmg braking, decrease the gain; vyINlYIN
gain for braking) or insufficient one, increase the gain.
Output current . ..
H 57 * | fluctuation damping if the; enslsoit:é V;ti)rrlates due to current fluctuation, increase the vivInIN
gain 1 (For motor 1) upp gamn.

Y: Modification effective N: Modification ineffective

If any problem persists under V/f control with speed sensor, dynamic torque vector control with speed sensor, or vector control
with/without speed sensor, modify the following function code data.

The drive controls mentioned above use a PI controller for speed control. The PI constants are sometimes required to be
modified because of the load inertia. The table below lists the main modification items. For details, see Chapter 5 "FUNCTION
CODES" and Chapter 6 "TROUBLESHOOTING."

Function Name Modification key points
code
s 7 1% | Speed control 1 If an excessive overshoot occurs for a speed command change, increase the filter
HET ) (Speed command filter) constant.
_/ 7 % | Speed control 1 If ripples are superimposed on the speed detection signal so that the speed control
it (Speed detection filter) gain cannot be increased, increase the filter constant to obtain a larger gain.
/17 % | Speed control 1 If hunting is caused in the motor speed control, decrease the gain.
o . . . .
P (Gain) If the motor response is slow, increase the gain.
o {7+ * | Speed control 1 If the motor response is slow, decrease the integral time.
I (Integral time)
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4.1.13 Preparation for practical operation

After verifying normal motor running with the inverter in a test run, connect the motor with the machinery and perform wiring
for practical operation.

(1) Configure the application related function codes that operate the machinery.

(2) Check interfacing with the peripheral circuits.
1) Mock alarm

Generate a mock alarm by pressing the " + @) keys" on the keypad for 5 seconds or more and check the alarm
sequence. The inverter should stop and issue an alarm output signal (for any fault).

2) Judgment on the life of the DC link bus capacitor

When the multi-function keypad is used, it is necessary to set up the judgment reference level to be applied for the
judgment on the life of the DC link bus capacitor.

When the remote keypad is used, the same setting-up is also necessary in order to judge the life of the DC link bus
capacitor under the practical operating conditions.

For details, refer to Chapter 7 "MAINTENANCE AND INSPECTION."
3) I/O checking

Check interfacing with peripherals using Menu #4 "I/O Checking" on the keypad in Programming mode. For details,
refer to Chapter 3 "OPERATION USING THE KEYPAD."

4) Analog input adjustment
Adjust the analog inputs on terminals [12], [C1] and [V2] using the function codes related to the offset, filter and gain
that minimize analog input errors. For details, refer to Chapter 5 "FUNCTION CODES."

5) Calibrating the [FM] output
Calibrate the full scale of the analog meter connected to the terminals [FM1] and [FM2], using the reference voltage

equivalent to +10 VDC. To output the reference voltage, it is necessary to select the analog output test with the function
code (F31/F35 = 14).

6) Clearing the alarm history
Clear the alarm history saved during the system setup with the function code (H97 = 1).

Note Depending upon the situation of the practical operation, it may become necessary to modify the settings of the torque
boost (F09*), acceleration/deceleration times (FO7/F08), and the PI controller for speed control under the vector
control. Confirm the function code data and modify them properly.

4.2 Special Operations
4.2.1 Jogging operation

This section provides the procedure for jogging the motor.

(1) Making the inverter ready to jog with the steps below. The LED monitor should display . 45/ .
» Switch the inverter to Running mode (see page 3-2).
« Press the "6 + (@ keys" simultaneously. The LED monitor displays the jogging frequency for approximately one
second and then returns to .47/ again.
<Tip * Function code C20 specifies the jogging frequency. H54 and HS55 specify the acceleration and deceleration
times, respectively. These three function codes are exclusive to jogging operation.

* Using the input terminal command "Ready for jogging" JOG switches between the normal operation state and
ready-to-jog state.

« Switching between the normal operation state and ready-to-jog state with the "€ + (N keys" is possible only
when the inverter is stopped.
(2) Jogging the motor.
Hold down the 6w key during which the motor continues jogging. To decelerate to stop the motor, release the key.
(3) Exiting the ready-to-jog state and returning to the normal operation state.
Press the "§9) + (N keys" simultaneously.

4.2.2 Remote and local modes

The inverter is available in either remote or local mode. In the remote mode that applies to ordinary operation, the inverter is
driven under the control of the data settings stored in the inverter, whereas in the local mode that applies to maintenance
operation, it is separated from the control system and is driven manually under the control of the keypad.

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

* 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.
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Run commands from the keypad in the local mode

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

When F02 data (run command) is: Input procedures of run commands from keypad
0: Enable 6w / 69 keys on keypad Pressing the 6w key runs the motor in the direction specified by command
(Motor rotational direction from digital FWD or REV assigned to terminal [FWD] or [REV], respectively.
terminals [FWD]/[REV]) Pressing the ¢ key stops the motor.
1: Enable terminal command FWD/REV Pressing the & key runs the motor in the forward direction only. Pressing

the &9 key stops the motor.

2: Enable &4}/ &) keys on keypad (Forward) No specification of the motor rotational direction is required.

Pressing the 6w key runs the motor in the reverse direction only. Pressing
3: Enable @ / §o9 keys on keypad (Reverse) | the &% key stops the motor.
No specification of the motor rotational direction is required.

Switching between remote and local modes

The remote and local modes can be switched by a digital input signal provided from the outside of the inverter.

To enable the switching, you need to assign LOC as a digital input signal to any of terminals [X1] to [X7] by setting "35" to any
of E01 to E07, E98 and E99.

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 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 below. Also, refer to above table for details.

LOC = OFF

Local Mode
LOC =ON

Remote Mode
LOC = OFF

LOC=0ON

Transition between Remote and Local Modes by LOC

4.2.3 External run/frequency command

By factory default, run and frequency commands are sourced from the keypad. This section provides other external command
source samples--an external frequency command potentiometer (variable resistor) as a frequency command source and external
run switches as run forward/reverse command sources.

Set up those external sources using the following procedure.

(1) Configure the function codes as listed below.

Function code Name Data Factory default
F 07 Frequency command 1 1:  Analog voltage input to terminal [12] 0
~ Oz Operation method 1: External digital input signal 2
£ 55 Terminal [FWD] function 98: Run forward command FWD 98
£ 54 Terminal [REV] function 99: Run reverse command REV 99
Note If terminal [FWD] and [REV] are ON, the F02 data cannot be changed. First turn those terminals OFF and then

change the F02 data.

(2) Wire the external frequency command potentiometer to terminals across [13], [12], and [11].
(3) Connect the run forward switch between terminals [FWD] and [CM] and the run reverse switch between [REV] and [CM].

(4) To start running the inverter, rotate the potentiometer to give a voltage to terminal [12] and then turn the run forward or
reverse switch ON (short-circuit).

[ For precautions in wiring, refer to Chapter 2 "MOUNTING AND WIRING THE INVERTER."
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Chapter 5 FUNCTION CODES
5.1 Function Code Tables

Function codes enable the FRENIC-MEGA series of inverters to be set up to match your system requirements.

Each function code consists of a 3-letter alphanumeric string. The first letter is an alphabet that identifies its group and the
following two letters are numerals that identify each individual code in the group. The function codes are classified into 13
groups: Fundamental Functions (F codes), Extension Terminal Functions (E codes), Control Functions (C codes), Motor 1
Parameters (P codes), High Performance Functions (H codes), Motor 2, 3 and 4 Parameters (A, b and r codes), Application
Functions 1, 2, and 3 (J, d, and U codes), Link Functions (y codes) and Option Functions (o codes). To determine the
property of each function code, set data to the function code.

This manual does not contain the descriptions of Option Function (o codes). For Option Function (o codes), refer to the
instruction manual for each option.

The following descriptions supplement those given in the function code tables on the following pages.

B_Changing, validating, and saving function code data when the inverter is running

Function codes are indicated by the following based on whether they can be changed or not when the inverter is running:

Notation | Change when running Validating and saving function code data

If the data of the codes marked with Y* is changed with @ and &) keys, the
change will immediately take effect; however, the change is not saved into the

Y* Possible inverter's memory. To save the change, press the key. If you press the key
without pressing the key to exit the current state, then the changed data will be
discarded and the previous data will take effect for the inverter operation.

Even if the data of the codes marked with Y is changed with @ and @ keys,
Y Possible the change will not take effect. Pressing the key will make the change take
effect and save it into the inverter's memory.

N Impossible —
B _Copying data

The keypad is capable of copying of the function code data stored in the inverter's memory into the keypad's memory (refer
to Menu #7 "Data copying" in Programming mode). With this feature, you can easily transfer the data saved in a source
inverter to other destination inverters.

If the specifications of the source and destination inverters differ, some code data may not be copied to ensure safe operation

of your power system. Whether data will be copied or not is detailed with the following symbols in the "Data copying"
column of the function code tables given on the following pages.

Y:  Will be copied unconditionally.

Y1: Will not be copied if the rated capacity differs from the source inverter.

Y2: Will not be copied if the rated input voltage differs from the source inverter.

N:  Will not be copied. (The function code marked with "N" is not subject to the Verify operation, either.)

For details of copying operation, refer to Chapter 3, Section 3.4.8.

B Using negative logic for programmable 1/O terminals

The negative logic signaling system can be used for the programmable, digital input and output terminals by setting the
function code data specifying the properties for those terminals. Negative logic refers to the inverted ON/OFF (logical value
1 (true)/0 (false)) state of input or output signal. An active-ON signal (the function takes effect if the terminal is
short-circuited.) in the normal logic system is functionally equivalent to active-OFF signal (the function takes effect if the
terminal is opened.) in the negative logic system. Active-ON signals can be switched to active-OFF signals, and vice versa,
with the function code data setting, except some signals.

To set the negative logic system for an input or output terminal, enter data of 1000s (by adding 1000 to the data for the
normal logic) in the corresponding function code.

Example: "Coast to a stop" command BX assigned to any of digital input terminals [X1] to [X7] using any of function codes
EO1 through E07

Function code data Description
7 Turning BX ON causes the motor to coast to a stop. (Active-ON)
1007 Turning BX OFF causes the motor to coast to a stop. (Active-OFF)




B _Drive control

The FRENIC-MEGA runs under any of the following drive controls. Some function codes apply exclusively to the specific
drive control, which is indicated by letters Y (Applicable) and N (Not applicable) in the "Drive control" column in the
function code tables given on the following pages.

Abbreviation in "Drive control" column .
in function code tables Control target (H18) Drive control (F42)
V/E V/f control
Dynamic torque vector control
PG V/E Speed V/f control with speed sensor
(Frequency for V/f | pynamic torque vector control with speed sensor
and PG V/f) -
w/o PG Vector control without speed sensor
w/ PG Vector control with speed sensor
Toraue control Toraue Vector control without speed sensor
d d Vector control with speed sensor

For details about the drive control, refer to "Function code F42 (Drive Control Selection 1)."

G "deyn

The FRENIC-MEGA is a general-purpose inverter whose operation is customized by frequency-basis function codes,
like conventional inverters. Under the speed-basis drive control, however, the control target is a motor speed, not a
frequency, so convert the frequency to the motor speed according to the following expression.

Motor speed (r/min) = 120 x Frequency (Hz) + Number of poles

Note
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The following tables list the function codes available for the FRENIC-MEGA series of inverters.

F codes: Fundamental Functions

Code

Name

Data setting range

Change when
running

Data
copying

Default
setting

Drive control

\i

PG
Vif

w/o
PG

w/
PG

Torque
control

Refer
to
page:

FOO

Data Protection

0: Disable both data protection and digital reference
protection

1: Enable data protection and disable digital reference
protection

2: Disable data protection and enable digital reference
protection

3: Enable both data protection and digital reference
protection

<

Y

Y

Y

Y

FO

3

Frequency Command 1

@ 1 © keys on keypad
Voltage input to terminal [12] (-10 to +10 VDC)
Current input to terminal [C1] (4 to 20 mA DC)
[S(;Jﬂ] of voltage and current inputs to terminals [12] and
Voltage input to terminal [V2] (0 to 10 VDC)
7: Terminal command UP/DOWN control
8: ™ I © keys on keypad
(balanceless-bumpless switching available)
: Digital input interface card (option)
: Pulse train input

w20

@

-
jury

F02

Operation Method

0: RUN/STOP keys on keypad (Motor rotational direction
specified by terminal command FWD/REV)

1: Terminal command FWD or REV
2: RUN/STOP keys on keypad (forward)
3: RUN/STOP keys on keypad (reverse)

5-35

Maximum Frequency 1

25.0 to 500.0 Hz

F04

Base Frequency 1

25.0 to 500.0 Hz

z

<

<

<

<

<

F05

Rated Voltage at Base Frequency 1

0: Output a voltage in proportion to input
voltage

Output an AVR-controlled voltage

(for 200 V class series)

Output an AVR-controlled voltage

(for 400 V class series)

8010240 V:

160 to 500 V:

Y2

FO

[<2)

Maximum Output Voltage 1

80 to 240 V: Output an AVR-controlled voltage

(for 200 V class series)
Output an AVR-controlled voltage
(for 400 V class series)

160 to 500 V:

Y2

5-36

FO

J

Acceleration Time 1

FO8

Deceleration Time 1

0.00 to 6000 s

Note: Entering 0.00 cancels the acceleration time, requiring
external soft-start.

5-38

F09

Torque Boost 1

0.0% to 20.0% (percentage with respect to "Rated Voltage
at Base Frequency 1")

5-40
5-55

F10

F11

F12

Electronic Thermal Overload
Protection for Motor 1
(Select motor characteristics)

(Overload detection level)

(Thermal time constant)

1: For a general-purpose motor with shaft-driven cooling
fan

2: For an inverter-driven motor, non-ventilated motor, or
motor with separately powered cooling fan

0.00: Disable

1% to 135% of the rated current (allowable continuous drive
current) of the motor

Y1Y2

0.5 to 75.0 min

5-41

F14

Restart Mode after Momentary
Power Failure (Mode selection)

0: Trip immediately

1: Trip after a recovery from power failure

2: Trip after decelerate-to-stop

3: Continue to run, for heavy inertia or general loads
4

Restart at the frequency at which the power failure
occurred, for general loads

5. Restart at the starting frequency

5-43

F15
F16

Frequency Limiter (High

(Low!

0.0 to 500.0 Hz

70.0

0.0 to 500.0 Hz

<

0.0

<

<

<

<

p=4

5-49

F18

Bias (Frequency command 1)

-100.00% to 100.00%

<

0.00

<

<

<

<

5-29
5-49

F20

F21

F22

DC Braking 1
(Braking starting frequency)

(Braking level)
(Braking time)

0.0t0 60.0 Hz

<

0.0

<

<

<

<

0% to 100% (HD mode), 0% to 80% (MD/LD mode)

0.00 (Disable); 0.01 to 30.00 s

0.00

5-49

F23
F24

Starting Frequency 1
(Holding time)

0.0t0 60.0 Hz

0.5

0.00 to 10.00 s

0.00

F25

Stop Frequency

0.0 t0 60.0 Hz

<|=<|=<|=<]=<

<|=<|=<[=<]=<

0.2

<|=<|=<[=<]=<

<|=<|=<[=<|=<

<|=<|=<|=<]|=<

<|=<|=<|=<]|=<

z|Zz|Zz|Z|Z

5-51

The shaded function codes ( [ ) are applicable to the quick setup.

*1 The factory default differs depending upon the shipping destination. See Table A.

*2 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above
*3 The factory default differs depending upon the inverter's capacity. See Table B.

*4 The motor rated current is automatically set. See Table C (function code P03).

*5 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above



Drive control

. £| 5 2 |pefaut Refer
Code Name Data setting range El=3 sefting to
2|0 8 VI PG |w/o | w/ |Torque| page:

VIf | PG | PG |control

< Change when

F26 | Motor Sound (Carrier frequency) |0.75 to 16 kHz (HD-mode inverters with 55 kW or below Y 2 Y|Y|Y]|Y Y 5-53

and LD-mode ones with 18.5 kW or below (Asia)
0.75 to 10 kHz (HD-mode inverters with 75 to 400 kW and 15
LD-mode ones with 22 to 55 kW) (EV)

0.75to 6 kHz (HD-mode inverters with 500 and 630 kW
and LD-mode ones with 75 to 500 kW)

0.75to 4 kHz (LD-mode inverters with 630 kW)
0.75to0 2 kHz (MD-mode inverters with 90 to 400 kW)

F27 (Tone) |0:  Level O (Inactive) Y Y 0 Y|Y|N|N Y
1: Level1
2: Level2
3. Level 3
F29 |Analog Output [FM1] 0: Output in voltage (0 to 10 VDC) Y Y 0 Y|Y|Y]|Y Y | 554
(Mode selection) [1:  Qutput in current (4 to 20 mA DC)
E (Voltage adjustment) |0% to 300% Y* Y 100 | Y|Y|Y]|Y Y
F31 (Function) | Select a function to be monitored from the followings. Y Y 0 Y|Y|Y]|Y Y

Output frequency 1 (before slip compensation)

Output frequency 2 (after slip compensation)

Output current

Output voltage

Output torque

Load factor

Input power

PID feedback amount

PG feedback value

9: DC link bus voltage

10: Universal AO

13: Motor output

14: Calibration (+)

15: PID command (SV)

16: PID output (MV)

F32 |Analog Output [FM2] 0: Output in voltage (0 to 10 VDC) Y Y 0 Y|Y|Y]|Y Y

(Mode selection) | 1:  Qutput in current (4 to 20 mA DC)
F34 (Voltage adjustment) |0% to 300% Y* Y 100 | Y|Y|Y]|Y Y
F35 (Function) | Select a function to be monitored from the followings. Y Y 0 Y|Y|Y]|Y Y

Output frequency 1 (before slip compensation)

Output frequency 2 (after slip compensation)

Output current

Output voltage

Output torque

Load factor

Input power

PID feedback amount

PG feedback value

DC link bus voltage

10: Universal AO

13: Motor output

14: Calibration

15: PID command (SV)

16: PID output (MV)

F37 |Load Selection/ 0: Variable torque load N Y 1 Y|Y|N]|Y N 5-55

Auto Torque Boost/ 1: Constant torque load
Auto Energy Saving Operation 1 2: Auto torque boost
3

: Auto energy saving
(Variable torque load during ACC/DEC)
4:

Auto energy saving
(Constant torque load during ACC/DEC)
5: Auto energy saving
(Auto torque boost during ACC/DEC)
F38 |Stop Frequency  (Detection mode) [0: Detected speed 1: Reference speed
F39 (Holding Time) {0.00 to 10.00 s
F40 |Torque Limiter  1-1 -300% to 300%; 999 (Disable)
TF41 | 1-2 -300% to 300%; 999 (Disable)
F42 | Drive Control Selection 1 : VI/f control with slip compensation inactive
: Dynamic torque vector control
: VI/f control with slip compensation active
: VI/f control with speed sensor
: Dynamic torque vector control with speed sensor
: Vector control without speed sensor b codes
: Vector control with speed sensor
Disable (No current limiter works.) Y Y 2 Y|Y|N|N N | 5-64 r codes
: Enable at constant speed (Disable during ACC/DEC)
: Enable during ACC/constant speed operation
20% to 200% (The data is interpreted as the rated output Y Y 160 | Y| Y| N|N N
current of the inverter for 100%.)
F50 |Electronic Thermal Overload 0 (Braking resistor built-in type), 1 to 9000 kWs, Y |Y1Y2| *6 Y|Y|Y]|Y Y d codes
Protection for Braking Resistor OFF (Disable)
] (Discharging capability) U codes
F51 (Allowable average loss) |0.001 to 99.99 kW Y |Y1Y2[ 0001 [ Y [Y [Y|Y Y
"F52 | (Resistance) [0.01 to 9990 Y1 v2| 0.01
F80 |Switching between HD, MD and LD |0: HD (High Duty) mode 1: LD (Low Duty) mode N Y 0 Y|Y|Y]|Y Y 5-66
drive modes 2: MD (Medium Duty) mode

G "deyn
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E codes

551 C codes

5-57
5.57 P codes

0.00
999
999

z|<|<|<]|z
<|=<|=<[=<]=<
<|=<|=<|<]|z
<|=<|=<|<]|=z
<|=<|=<|<]|=z
<|=<|=<|=<]=<
<|<|<|z|z

5-62 H codes

A codes

F43 |Current Limiter (Mode selection)

~olouprwN=0O

N

J codes

Fa4 (Level

=<
=<
=<
=<
=<
=<

y codes

The shaded function codes ( [ ) are applicable to the quick setup.
*6 0 for inverters with a capacity of 7.5 kW or below; OFF for those with 11 kW or above
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E codes: Extension Terminal Functions

E =) -E’ Drive control
) 2 S| 2 [Default Refer
Code Name Data setting range 9 § 8 setting to
52 % Vi PG |w/o| w/ [Torque| page:
S a V/if | PG | PG |control
Selecting function code data assigns the corresponding 5-67
function to terminals [X1] to [X7] as listed below.

EO1 |Terminal [X1] Function 0(1000): Select multi-frequency (0 to 1 steps) (SS71)| N Y 0 Y|Y|Y]|Y N
"E02 |Terminal [X2] Function N Y 1 Yl Yy [y~
"E03 | Terminal [X3] Function N Y 2 Y Y]y [y~
"E04 | Terminal [X4] Function N Y 3 Y Y]y [Y[ N
"E05 |Terminal [X5] Function N Y 4 Y Y]y [Y[ N
"E06 | Terminal [X6] Function N Y 5 Y Y]y [y N
"E07 | Terminal [X7] Function 6 (1006): Enable 3-wire operation HD) | N | Y | 8 | Y] Y]Y[Y][ ¥

7 (1007): Coast to a stop (BX) Y|Y|Y]|Y Y
8 (1008): Reset alarm (RST) Y| Y |Y|Y Y
9(1009): Enable external alarm trip (THR) Y|Y|Y]|Y Y
(9 = Active OFF, 1009 = Active ON)
10 (1010): Ready forjogging woe) | T Y Y Y[ Y[ N
11(1011): Select frequency command 2117 (Hzztzt) | T Y Y]y [ Y[ N
12(1012): - Selectmotor2 7 m2) | YV [y Y
13 Enable DCbraking  (DCBRK)| |~ YIY[vY[ N
14(1014): Select torque limiter level 211 ez ] Y[y [ Y
15 Switch to commercial power (50 Hz)  (Sws0) | | YIN[N] N
""" "Switch to commercial power (60 Hz)  (Sw60) | | YIN[N[NT
17 (1017): UP (increase output frequency) ____ (UP) T YV [N
DOWN (Decrease output frequency) T YIY[ Y| N
T Y[y [ Y
T YV N
T YIY[Y[ N
T Y]V [y Y
T NIN[N]TY
: Enable communications link via T I
RS-485 or fieldbus (option) (LE) Y|Y|Y]|Y Y
25 (1025): Universal DI (U-DIy Y| Y |Y|Y Y
26 (1026): Enable auto search for idling motor R T T
speed at starting (STM) Y|Y|Y|N Y
T Y Y Y[ Y[ Y
33(1033): Reset PID integral and differential T
components (PID-RST) Y| Y |Y[|Y N
34 (1034): Hold PID integral component | (PiD-HLDY | Y Y] Y[ Y[ N
35 (1035): Select local (keypad) operation ooy | T Y Y Y[ Y[ ¥y
36 (1036): Select motor 3 (M3) Y| Y |Y|Y Y
37 (1037): Select motor 4 (M4) Y|Y|Y]|Y Y
39: Protect motor from dew condensation  (DWP) Y| Y |Y|Y Y
40: Enable integrated sequence to switch N T T
to commercial power (50 Hz) (ISW50) Y| Y |N|N N
a1:7 T Enable integrated sequence to switch T N
to commercial power (60 Hz) (ISW60) Y|Y |N|N N
47 (1047): Servo-lock command | ock) | T N[ NIN[Y N
a8 Pulse train input (available only on R T T
terminal [X7] (E07)) (PIN) Y| Y |[Y]Y Y
49 (1049): Pulse train sign (available on terminals
except [X7] (EO1 to E06)) (SIGN) Y| Y |Y|Y Y
70 (1070): Cancel constant peripheral speed R T T
control (Hz/LSC) Y| Y |Y|Y N
71 (1071): Hold the constant peripheral speed R T T
control frequency in the memory (LSC-HLD) Y|Y |Y]|Y N
72(1072): Count the run time of commercial R T T
power-driven motor 1 (CRUN-M1) Y| Y |N|N Y
73(1073): Count the run time of commercial T N
power-driven motor 2 (CRUN-M2) Y| Y |N|N Y
74 (1074): Count the run time of commercial R T T
power-driven motor 3 (CRUN-M3) Y| Y | N[N Y
75 (1075): Count the run time of commercial R T T
power-driven motor 4 Y| Y |N|N Y
76 (1076): Selectdroop control T YIYIY[Y[ N
77(1077): Cancel PGalarm  (PG-CCL) T N[ YIN[Y] Y
80 (1080): Cancel customizable logic ~ (CLC) R Y Y Y[ Y ¥y
81 (1081): Clear all customizable logic timers (CLTC) Y|Y|Y]|Y Y
100: No function assigned (NONE) Y|Y |Y]|Y Y
Setting the value in parentheses ( ) shown above assigns a
negative logic input to a terminal.

E10 |Acceleration Time 2 0.00 to 6000 s Y Y *2 Y| Y |[Y]Y N 5-38

E11 [Deceleration Time 2 Note: Entering 0.00 cancels the acceleration time, requiring| Y Y *2 Y|y |Y]|Y N 5-77

E12 | Acceleration Time 3 external soft-start and -stop. y [ v 2 [y Yy []Yy[|[Y]| N

E13 | Deceleration Time 3 Y Y *2 Y|Y |Y]|Y N

E14 |Acceleration Time 4 Y Y *2 Y| Y |Y|Y N

E15 | Deceleration Time 4 Y Y *2 Y|Y|Y]|Y N

*2 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above
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é =) CE” Drive control
) 2£| 2 |Default Refer to
Code| Name Data setting range 3 g 8 setting page:
e % VI PG |w/o [ w/ |Torque
S a VIf | PG | PG |control
_E16 | Torque Limiter 2-1 -300% to 300%; 999 (Disable) Y Y 999 | Y| Y | Y| Y Y 5-57
E17 [Torque Limiter 2-2 -300% to 300%; 999 (Disable) Y Y 999 | Y| Y | Y |Y Y 5-77
Selecting function code data assigns the corresponding 5-77
function to terminals [Y1] to [Y5A/C] and [30A/B/C] as
listed below.

E20 [ Terminal [Y1] Function 0 (1000): Inverter running (RUN)| N Y 0 Y|Y|Y]Y Y
"E21 | Terminal [Y2] Function 1(1001): " Frequency (speed) arrival signal | FAR| N [ Y | 1 [Y]Y]Y]Y[ N
"E22] Terminal [Y3] Function 2(1002): ~ Frequency (speed) detected Fon| N [ Y [ 2 [Y]YTY |y [ v
"E23 | Terminal [Y4] Function 3(1003): Undervoltage detected (Inverter stopped) (LU)| N Y 7 Y| Y|Y]|Y Y
"E24 | Terminal [Y5A/C] Function 4 (1004): Torque polarity detected (B/D)| N Y 15 Y|Y|[Y]|Y Y
"E27 | Terminal [30A/B/C] Function 5(1005): Inverter output limiting (loL)| N Y 99 Y| Y |[Y]|Y Y

(Relay output) 6 (1006): Auto-restarting after momentary power
failure (IPF) Y| Y|Y]|Y Y
7 (1007): Motor overload early warning (oL) Y| Y |Y|Y Y
8 (1008): Keypad operation enabled (KP) Y| Y|Y]|Y Y
10 (1010); Inverter readytorun | (S219) I N O B R R R
11: Switch motor drive source between
commercial power and inverter output
(For MC on commercial line) (Swas) Y N [ N N
127777 'Switch motor drive source between R T T
commercial power and inverter output
._____(Forsecondaryside) ___________ sws2-2)| | __|..__. LY LY NN N,
13: Switch motor drive source between
commercial power and inverter output
(For primary side) (SW52-1) Y| Y| N|N N
15 (1015): Select AXterminal function R T T
(For MC on primary side) (AX) Y|Y[|[Y]Y Y
22 (1022): Inverter output limiting with delay (loL2) Y| Y |Y|Y Y
25 (1025): Cooling fan in operation (FAN) Y| Y|Y]|Y Y
26 (1026): Auto-resetting (TRY) Y| Y |Y|Y Y
27 (1027): Universal DO (U-DO) Y| Y|Y]|Y Y
28 (1028): Heat sink overheat early warning (OH) Y| Y |Y|Y Y
30 (1030): Lifetime alarm (LIFE) Y| Y|Y]|Y Y
31 (1031): Frequency (speed) detected 2 (FDT2) Y| Y |Y|Y Y
33 (1033): Reference loss detected (REF OFF) Y| Y|Y]|Y Y
35 (1035): Inverter outputon | RuNz| |yl ]y
36 (1036): Overload prevention control (OLP) Y| Y|Y]|Y N
37 (1037): Currentdetected o) [T YIY Y Y[y
38 (1038): Current detected 2 (ID2) Y| Y |Y]|Y Y
39 (1039): Current detected 3 (ID3) Y|Y|[Y]Y Y
41 (1041): Low current detected (IDL) Y| Y |Y|Y Y
42 (1042) PIDalarm 7T (PiD-ALm)| [T Y] YT Y]y [~
43(1043). Under PIDcontrol  (PIb-cTL)| | [ Y] Y Y] Y[ N
44 (1044): Motor stopped due toslow R T T
flowrate under PID control (PID-STP) Y| Y|Y]|Y N
45 (1045): Low output forque detected  (U-TL)| [ [T YIY Y Y[y
46 (1046): Torque detected 1 (TD1) Y| Y |Y|Y Y
47 (1047): Torque detected 2 (TD2) Y| Y|Y]|Y Y
48 (1048): Motor 1 selected (SWM1) Y| Y |Y|Y Y
49 (1049): Motor 2 selected (SWmM2) Y| Y|Y]|Y Y
50 (1050): Motor 3 selected (SWM3) Y| Y |Y|Y Y
51 (1051): Motor 4 selected (SWm4) Y| Y|Y]|Y Y
52 (1052): Running forward (FRUN) Y| Y |Y|Y Y
53 (1053): Running reverse (RRUN) Y| Y|Y]|Y Y
54 (1054): In remote operation (RMT) Y| Y |Y|Y Y
56 (1056): Motor overheat detected by thermistor  (THM) Y| Y|Y]|Y Y
57 (1057) Brakesignal eaks)] | [T IVIY Y VN
58 (1058): Frequency (speed) detected 3 Y| Y|Y]|Y Y
59 (1059): Terminal [C1] wirebreak _________ (C1OFF N AR AR AR
Speed valid N|Y |Y|Y Y
T IN] YT Y] Y[ N
T Y] Y Y] Y[ N
: T IN] YT Y] Y[ N
: NN N Y N
84 ( ): Maintenance timer Y| Y|Y]|Y Y
98 (1098): Light alarm Y|Y|[Y]Y Y
99 (1099): Alarm output (for any alarm) Y| Y |Y|Y Y
101 (1101): Enable circuit failure detected (DECF) Y|Y|[Y]Y Y
102 (1102): Enable input OFF (EN OFF) Y| Y |Y]|Y Y
105 (1105): Braking transistor broken (DBAL) Y|Y|[Y]Y Y
111 (1111):  Customizable logic output signal 1 (CLOT) Y| Y |Y|Y Y
112 (1112): Customizable logic output signal 2 (CLO2) Y|Y|[Y]Y Y
113 (1113): Customizable logic output signal 3 (CLO3) Y| Y |Y|Y Y
114 (1114): Customizable logic output signal 4 (CLO4) Y|Y|[Y]Y Y
115 (1115): Customizable logic output signal 5 (CLOS) Y| Y |Y|Y Y

Setting the value in parentheses ( ) shown above assigns
a negative logic output to a terminal.

5-6
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F codes
=N
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes

y codes




s o
() £ .
'EE’ s Default Drive control Refer to
Code| Name Data setting range 2E| 8 setting page:
S2| @ vii | PG | wio | wi | Torque
S 8 VIf | PG | PG |control
E30 [Frequency Arrival (Hysteresis width)|0.0 to 10.0 Hz Y Y 25 Y| Y |Y]|Y N 5-82
E31 [Frequency Detection 1 (Level)|0.0 to 500.0 Hz Y Y *1 Y| Y |[Y]|Y Y
E32 (Hysteresis width)|0.0 to 500.0 Hz Y Y 10 | Y| Y |Y|Y Y
E34 | Overload Early Warning/Current 0.00 (Disable); Current value of 1% to 200% of the inverter| Y |Y1Y2| *4 Y[Y |Y]Y Y 5-83
Detection (Level)|rated current
E35 (Timer)[0.01 to 600.00s Y Y |1000]|Y|Y |Y]|Y Y
E36 | Frequency Detection 2 (Level)|0.0 to 500.0 Hz Y Y *1 Y| Y |Y[|Y Y 5-82
5-83
E37 [Current Detection 2/ 0.00 (Disable); Current value of 1% to 200% of the inverter| Y |Y1Y2[ *4 Y|Y|Y|Y Y 5-83
Low Current Detection (Level)|rated current
E38 (Timer)[0.01 to 600.00 s Y Y |100|Y|Y |Y]|Y Y
E40 | PID Display Coefficient A -999 to 0.00 to 9990 Y Y 100 [ Y[ Y |Y]|Y N 5-84
E41 [PID Display Coefficient B -999 to 0.00 to 9990 Y Y 000 |Y|Y |Y]|Y N
E42 [LED Display Filter 0.0to5.0s Y Y 05 [Y| Y |Y]|Y Y 5-85
E43 |LED Monitor (Item selection)|0: Speed monitor (select by E48) Y Y 0 Y| Y |Y[|Y Y 5-86
3: Output current
4: Output voltage
8: Calculated torque
9: Input power
10: PID command
12: PID feedback amount
14: PID output
15: Load factor
16: Motor output
17: Analog input
23: Torque current (%)
24: Magnetic flux command (%)
] 25: Input watt-hour
E44 (Display when stopped)|0: Specified value  1: Output value Y Y 0 Y| Y |Y|Y Y 5-87
E45 [LCD Monitor (Item selection)|0: Running status, rotational direction and operation guide | Y Y 0 Y| Y |[Y]|Y Y
1: Bar charts for output frequency, current and calculated
torque
E46 (Language selection)| Multi-function keypad (option) Y Y 1 Y| Y |[Y]|Y Y 5-88
Type: TP-G1 Type: TP-G1C
0: Japanese 0: Chinese
1: English 1: English
2: German 2: Japanese
3: French 3: Korean
4: Spanish
5: ltalian
E47 (Contrast control) [0 (Low) to 10 (High) Y Y 5 Y| Y |Y[|Y Y
E48 [LED Monitor  (Speed monitor item)|0: Output frequency 1 (Before slip compensation) Y Y 0 Y| Y |[Y]|Y Y 5-86
1: Output frequency 2 (After slip compensation) 5-88
2: Reference frequency
3: Motor speed in r/min
4: Load shaft speed in r/min
5: Line speed in m/min
7: Display speed in %
E50 | Coefficient for Speed Indication 0.01 to 200.00 Y Y [300[Y]|Y|[Y]|Y Y 5-88
E51 | Display Coefficient for Input 0.000 (Cancel/reset), 0.001 to 9999 Y Y [0010[Y | Y |[Y]|Y Y
Watt-hour Data
E52 | Keypad (Menu display mode)|0: Function code data editing mode (Menus #0, #1, and Y Y 0 Y[Y |Y]Y Y
#7)
1: Function code data check mode (Menu #2 and #7)
2: Full-menu mode
E54 | Frequency Detection 3 (Level)|0.0 to 500.0 Hz Y Y *1 Y| Y |Y[|Y Y 5-82
5-89
E55 | Current Detection 3 (Level)|0.00 (Disable); Y |Y1Y2[ *4 Y[Y|Y]|Y Y 5-83
Current value of 1% to 200% of the inverter rated current 5-89
E56 (Timer){0.01 to 600.00 s Y Y |1000|Y]|Y |Y]|Y Y
E61 | Terminal [12] Extended Function 0: None N Y 0 Y|Y]|Y]|Y Y 5-90
E62 | Terminal [C1] Extended Function 11 Auxiliary frequency command 1 N | Y 0o |Y|Y]|Y|Y] Y
E63 | Terminal [V2] Extended Function |2+ Auxiliary frequency command 2 N Y| o |Y|Y]|Y[Y] Y
3: PID command 1
5: PID feedback amount
6: Ratio setting
7: Analog torque limit value A
8: Analog torque limit value B
10: Torque command
11: Torque current command
20: Analog input monitor
E64 | Saving of Digital Reference 0: Automatic saving (when main power is turned OFF) Y Y 1 Y| Y |Y[|Y Y
Frequency 1: Saving by pressing & key
E65 |Reference Loss Detection 0: Decelerate to stop, 20% to 120%, 999: Disable Y Y 999 (Y| Y |Y|Y Y
E78 | Torque Detection 1 (Level)|0% to 300% Y Y 100 [ Y| Y |Y|Y Y 5-91
E79 (Timer){0.01 to 600.00 s Y Y |1000|Y | Y |Y]|Y Y
E80 | Torque Detection 2/ 0% to 300% Y Y 20 Y|Y|Y]|Y Y
Low Torque Detection (Level)
E81 (Timer){0.01 to 600.00 s Y Y |200|Y|Y |Y]|Y Y

The shaded function codes ( (1 ) are applicable to the quick setup.
*1 The factory default differs depending upon the shipping destination. See Table A.
*4 The motor rated current is automatically set. See Table C (function code P03).
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g o
£ i
.g _E’ = | pefautt Drive control Refer to
Code| Name Data setting range 9€E| 8 setting page:
§2| & v | PG | wio | w/ | Torque
S 8 VIf | PG | PG |control
Selecting function code data assigns the corresponding 5-67
function to terminals [FWD] and [REV] as listed below. 5.92
E98 |Terminal [FWD] Function 0 (1000): _ Select multi-frequency (0 to 1 steps) (SS7)| N Y 98 | Y|Y[Y]Y][ N |
E99 | Terminal [REV] Function 1(1001): _ Select multi-frequency (O to 3 steps) ~ (SS2 ) Y .99 | Y[Y]Y]Y]| N |
2(1002): _ Select multi-fraquency (Oto 7 steps) | _ (554 2 N I P YIY Y YN
3 (1003): _ Select multi-frequency (0 to 15 steps) __ (SS8 I I AMIRARA RSN
4 (1004): _ Select ACC/IDEC time (2 steps) _______(RT1)] N MIEASARANN
5 (1009):  Select ACCIDEC time (4 steps) ______(RT2) B MIBARARANN
Enable 3-wire operation Y Y Y
Coast to a stop Y Y Y
Reset alarm Y Y Y
Enable external alarm trip Y Y Y
.._____{9=Active OFF, 1009 =Active ON) | S S P ]
10 (1010): F Readyforjogging Woe)| |l YN ]
11.(1011): Select frequency command 2/1 | (Hz2/Hzt)| | | . YN Q
12(1012): Selectmotor2 | Wm2)) RANRE 2
13: ____EnableDCbraking DCBRK)| | .| ... YN 2
14 (1014): Select torque limiter level 2/1 _____ (TLTLT)| | | ____ YlxY ] o
15:_____ Switch to commercial power (50 Hz) _ | (Swso)| |l NN
16: _____ Switch to commercial power (60 Hz) __ | (Sweo)| | | ____ NI N Ll
17 (1017): UP (increase output frequency) we)| T VN s
18 (1018): DOWN (Decrease output frequency) (DOWN)| | . YN o
9 1019): Enable data change with keypad ~___ wekp)| || RN =
20 (1020): Cancel PID control -~~~ """~ (HzPiD)| | [ YN] e
21 (1021): Switch normaliinverse operation ____—_(IvS)| | | - YN o
22 (1022 Interiock Y 78] I N A RN o)
23 (1023): Cancel torque control _—_~~___ { HTRQ) ] [ Ny O
24 (1024): Enable communications link via RS-485 (I'/I'I)
or fieldbus (LE) Y|Y]|Y[|Y Y
25(1025): UniversalDl won| || AMRSRARANS
26 (1026): Enable auto search for idling motor
..______Speedatstating ________________{ (L) N I D YY Y N Y |
30 (1030): Force to stop (STOP) Y|Y]|Y]|Y Y
________{(30=Active OFF, 1030 =Active ON) _______| IS I S I O N
32 (1032): Pre-excitation ___~_____________(EXITE)| || NINY Y [N
33 (1033): Reset PID integral and differential
components R YILY]Y]Y]| N |
S B Y YN
35 (1035): Select local (keypad) operation ) Y|Y]|Y|Y Y
36 (1036): Select motor 3 ) Y|Y|Y|Y Y
37 (1037): Select motor 4 ) Y|Y]|Y|Y Y
3 _F Protect motor from dew condensation . (OWP)| __ | | yYlyyvlvyl x|
40: Enable integrated sequence to switch
- .......locommercial power (50 Hz) uswso)| | | Y LY NN N
41: Enable integrated sequence to switch
......locommercial power (60Hz) usweo)| | | ___. YLY NN N
47(1047): Servo-lockcommand ___________(LOCK)| | | ____ NINJN]Y I N
49 (1049): Pulsetrainsign . SIeN)| |l YLY Yyl Y|
70 (1070): Cancel constant peripheral speed Y|Y|Y|Y N
o Gentrol o HALSO | B N N N S F codes
71 (1071): Hold the constant peripheral speed Y|Y|Y|Y N
_____ convol requency inthe memory _(tsC-o)| | ||| m
72 (1072): Count the run time of commercial
power-driven motor 1 (CRUN-M1) Y|Y|[N|N Y
"""" Y A I IR A I I AR C codes
73 (1073): Count the run time of commercial
-.......powerdivenmotor2 _ __ (CRUN-M2)| | | ____ YLY NN Y |
74 (1074): Count the run time of commercial P codes
..______Powerdrivenmotor3  _______(CRUN-M3)| | | ____ YLY NN Y |
75 (1075): Count the run time of commercial H codes
.______Powerdrivenmotord  _______(CRUN-M4)| | | ____ YLY NN Y |
76 (1076): Select droop control (DROOP) Y|Y]|Y]|Y N
"""""""""""""""""""""""""" T T IN T Y I NI YTV A codes
77(1077): CancelPGalarm ____ _ _____(PG-CCL 1 IS N S YNfY Y]
80 (1080): Cancel customizable logic (CLC) Y|Y[|Y Y
81 (1081): Clear all customizable logic timers (CLTC) Y|lY|Y]| Y b codes
98: Run forward (FWD) Y|Y|Y Y
99: Run reverse (REV) Y|y |Y]| Y r codes
100: No function assigned (NONE) Y|Y|Y Y
J codes
Setting the value in parentheses () shown above assigns a
negative logic input to a terminal.
d codes
U codes
y codes
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C codes: Control Functions of Frequency

% o
se % Default Drive control Refer
Code Name Data setting range g E 3 setting to
Sc g VI PG [w/o | w/ |Torque | page:
S a VIf | PG | PG |control
CO01 [Jump Frequency 1 0.0 to 500.0 Hz Y Y 0.0 Y|Y|Y]Y N 5-92
“coz | 2 Y | vy |oo [vy|[Y|[Y]|[Y]|N
“co3 | 3 Y |y oo |[Y|[Y|Y[Y]|N
"Co4] (Hysteresis width) [0.0 to 30.0 Hz Y | vy |30 |[Y|[Y|[Y[|[Y[|[N
CO05 |Multi-frequency 1 0.00 to 500.00 Hz Y Y 000 [ Y| Y |[Y]|Y N
"Co6 | 2 Yy [ Yy Jooo [Y[Y[Y]|[Y][ N
“co7 | 3 Y | Yy Jooo [Y[Y[Y]|[Y]| N
“cos| 4 Y [ ¥ Jooo [Y[Y[Y][Y][N
"Co9 | 5 Y | Yy Jooo [Y[Y[Y]|[Y]| N
“C10] 6 Y [ Y Jooo [Y[Y[Y][Y ][N
c1 | 7 Y | Yy Jooo [Y[Y[Y]|[Y]| N
“c12] 8 Y | v [ooo [Y[Y[Y[Y][N
“c13] 9 Yy [ v Jooo [Y[Y[Y][Y][N
“C14]| 10 Y | Yy Jooo [Y[Y[Y]|[Y]| N
“C15| 1 Y | ¥ Jooo [Y[Y[Y][Y ][N
“Cc16| 12 Y | Yy Jooo [Y[Y[Y]|[Y]| N
“c17] 13 Y [ ¥ Jooo [Y[Y[Y][Y][N
“c18]| 14 Yy [ Yy Jooo [Y[Y[Y]|[Y][ N
“C19| 15 Y | Yy Jooo [Y[Y[Y]|[Y]| N
C20 | Jogging Frequency 0.00 to 500.00 Hz Y Y 000 [ Y| Y [|[Y]|Y N 5-93
C30 |Frequency Command 2 0: Enable @ / © keys on the keypad N Y 2 Y|Y|[Y]|Y N | 5-29
1: Voltage input to terminal [12] (-10 to +10 VDC) 5-94
2: Current input to terminal [C1] (4 to 20 mA DC)
3: Sum of voltage and current inputs to terminals [12]
and [C1]
5: Voltage input to terminal [V2] (0 to 10 VDC)
7: Terminal command UP/DOWN control
8: Enable @ / & keys on the keypad
(balanceless-bumpless switching available)
11: Digital input interface card (option)
12: Pulse train input
C31 [Analog Input Adjustment for [12] -5.0% to 5.0% Y* Y 0.0 Y|Y|Y]|Y Y |594
(Offset)
“c32] (Gain) [0.00% to 400.00% Y- | v |10000| Y| Y|Y[|Y]| Y
"33 (Filter time constant) |0.00 to 5.00 s Y Y 005 | Y|[Y |Y|Y Y
"Cc34| (Gain base point) [0.00% to 100.00% v- | v [1o000[ Y [Y [y [y ] v
“C35] (Polarity) [0: Bipolar 1: Unipolar N Y 1 Y|Y|Y]|Y Y
C36 |Analog Input Adjustment for [C1] -5.0% to 5.0% Y* Y 0.0 Y|Y|Y]|Y Y
(Offset)
“ca7| (Gain) [0.00% to 400.00% Y- | v |10000| Y| Y[|Y Y| Y
“c3s8] (Filter time constant) |0.00 to 5.00s Y Y 005 [ Y| Y |[Y]|Y Y
"C39 | (Gain base point) [0.00% to 100.00% v- | v [1o000[ Y [Y [y [y ] v
C41 |Analog Input Adjustment for [V2] -5.0% to 5.0% Y* Y 0.0 Y|Y|Y]Y Y
(Offset)
“caz2| (Gain) [0.00% to 400.00% v- | v J1o000| Y[y [y [v] v
“c43] (Filter time constant) [0.00 to 5.00 s Y | vy [oos [Y[Y[Y[|[Y]| Y
“C44| (Gain base point) |0.00% to 100.00% Y- | v |10000| Y| Y|Y|Y]| Y
45 (Polarity) |0: Bipolar 1: Unipolar N Y 1 Y|Y|[Y]|Y Y
C50 (Bias (Frequency command 1) 0.00% to 100.00% Y* Y 000 [ Y| Y |[Y]|Y Y | 529
(Bias base point) 5-95
C51 |Bias (PID command 1) (Bias value) [-100.00% to 100.00% Y* Y 000 [ Y| Y |[Y]|Y Y | 5-95
“c52 | (Bias base point) |0.00% to 100.00% v- [ vy Jooo [Y]Y][Y Y
C53 |Selection of Normal/lnverse 0: Normal operation Y Y 0 Y|Y|Y]|Y Y | 5-67
Operation  (Frequency command 1) | 1: |nverse operation 5-95




P codes: Motor 1 Parameters

5 o
£ i
- .g .E’ s Default Drive control Refer
Code Name Data setting range 9E| 8 setting to
S 2 s VI PG |w/o | w/ |Torque| page:
5 8 VI | PG | PG |control
P01 [Motor 1 (No. of poles) |2 to 22 poles N |Y1Y2| 4 Y|Y|[Y]|Y Y | 595
P02 (Rated capacity) |0.01 to 1000 kW (when P99 =0, 2, 3 or 4) N |Y1Y2| *7 Y|Y|[Y]|Y Y | 596
0.01 to 1000 HP (when P99 = 1)
P03 (Rated current) [0.00 to 2000 A N |Y1Y2| *7 Y|Y|[Y]|Y Y
P04 (Auto-tuning) [0: Disable N N 0 Y|Y|Y]|Y Y
1: Tune while the motor stops. (%R1, %X and rated slip
frequency)
2: Tune while the motor is rotating under V/f control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c")
3: Tune while the motor is rotating under vector control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c." Available when
the vector control is enabled.) (-3-)
P06 (No-load current) {0.00 to 2000 A N |Y1Y2| *7 Y|Y|[Y]|Y Y | 597 %
P07 (%R1) [0.00% to 50.00% Y |Y1Y2| *7 Y|Y|[Y]|Y Y :
P08 (%X) [0.00% to 50.00% Y vive] 7 [v |y Y ]|Y]| ¥ o
P09 | (Slip compensation gain for driving) |0.0% to 200.0% Y* Y |1000 Y |Y|[Y]|Y N n
P10 | (Slip compensation response time) |0.01 to 10.00 s Y [Y1Y2) 012 [ Y | Y[ N | N N cC
P11 | (Slip compensation gain for braking) |0.0% to 200.0% Y* Y |[1000 Y |Y|Y]|Y N Z
P12 (Rated slip frequency) |0.00 to 15.00 Hz N |Y1Y2| *7 Y|Y|Y]|Y N 5-98 C_|)
P13 (Iron loss factor 1) |0.00% to 20.00% Y |Y1Y2| *7 Y|Y[Y]|Y Y 6
P14 (Iron loss factor 2) |0.00% to 20.00% Y [Y1Y2 000 [ Y| Y |[Y|Y Y pd
P15 (Iron loss factor 3) |0.00% to 20.00% Y |Y1Y2) 000 [ Y [ Y |Y |Y Y O
P16 (Magnetic saturation factor 1) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y[Y]|Y Y 8
P17 (Magnetic saturation factor 2) [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y m
P18 (Magnetic saturation factor 3) |0.0% to 300.0% Y |Y1Y2] *7 Y|Y|[Y]|Y Y (2]
P19 (Magnetic saturation factor 4) [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
P20 (Magnetic saturation factor 5) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y[Y]|Y Y
P21 (Magnetic saturation extension [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "a")
P22 (Magnetic saturation extension [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "b")
P23 (Magnetic saturation extension [0.0% to 300.0% Y [y1yz[ *7 Y|Y|Y Y
factor "c")
P53 (%X correction factor 1) | 0% to 300% Y |Y1Y2] 100 [ Y [Y | Y |Y Y
P54 (%X correction factor 2) |0% to 300% Y [Y1Y2] 100 [ Y | Y |Y | Y Y
P55 | (Torque current under vector control) (0.00 to 2000 A N |Y1Y2| *7 N|N|Y]|Y Y
P56 (Induced voltage factor under |50% to 100% N [Y1Y2| *13 N|{N|Y]|Y Y
vector control)
P57 |Reserved *9 0.000 to 20.000 s Y |Y1Y2| *7 - - - - Y —
P99 |Motor 1 Selection 0: Motor characteristics 0 (Fuji standard motors, 8-series) N |Y1Y2] O Y|Y|[Y]|Y Y | 598
1: Motor characteristics 1 (HP rating motors)
2: Motor characteristics 2 (Fuji motors exclusively designed
for vector control)
3: Motor characteristics 3 (Fuji standard motors, 6-series)
4: Other motors
F codes
H codes: High Performance Functions
— E codes
% o o Drive control Refer
= (=4
Code| Name Data setting range g < £ 2 g:tft?:g to C codes
E ] = 8 VI PG [w/o | w/ |Torque | page:
S VIf | PG | PG |control P codes
HO3 | Data Initialization 0: Disable initialization N N 0 Y|Y|Y]|Y Y 5-99
1: In!t!al!ze all function code data to the factory defaults H codes
2: Initialize motor 1 parameters
3: Initialize motor 2 parameters
4: |Initialize motor 3 parameters A codes
5: Initialize motor 4 parameters
HO4 | Auto-reset (Times) | 0: Disable; 1 to 10 Y v [ o [vlv[v][v][Y¥ b codes
HO5 (Reset interval) [0.5 t0 20.0 s Y Y 5.0 Y|lY[Y][]Y Y
HO06 | Cooling Fan ON/OFF Control 0: Disable (Always in operation) Y Y 0 Y|Y|Y]|Y Y |[5-100 r codes
1: Enable (ON/OFF controllable)
HO7 | Acceleration/Deceleration Pattern 0: Linear Y Y 0 Y|Y|Y]|Y N 5-38 J codes
1: S-curve (Weak) 5-101
2: S—cu.r?/e (Arbitrary, according to H57 to H60 data) d codes
3: Curvilinear
HO8 | Rotational Direction Limitation 0: Disable N Y 0 Y|Y[Y]|Y N [5-101 U cod
1: Enable (Reverse rotation inhibited) codes
2: Enable (Forward rotation inhibited)
! . ) y codes
The shaded function codes ( [T ) are applicable to the quick setup.

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
*9 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*13 This default setting is 85 (110kW model or less), 90 (132kW model or above).
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§ Drive control
2 2| g 2| Default Refer
Code Name Data setting range QE| T2 setting to
S 2 = 8 Vi PG |w/o | w/ [Torque| page:
S VIf | PG | PG |control
HO09 | Starting Mode (Auto search) [0: Disable N Y 0 Y|Y|N]|N N |5-101
1: Enable (At restart after momentary power failure)
2: Enable (At restart after momentary power failure and at
normal start)
H11 |Deceleration Mode 0: Normal deceleration  1: Coast-to-stop Y Y 0 Y|lY[Y][Y N [5-102
H12 |Instantaneous Overcurrent Limiting |0: Disable Y Y 1 Y|Y|N|N N 5-64
(Mode selection) |1: Enable 5-102
H13 |Restart Mode after Momentary 0.1t020.0s Y [y1y2[ *3 Y|Y|Y]|Y N 5-43
Power Failure (Restart time) 5-102
H14 (Frequency fall rate) |0.00: Deceleration time selected by F08, Y Y 99 [ Y| Y |Y|N N
0.01 to 100.00 Hz/s, 999: Follow the current limit command
H15 (Continuous running level) | 200 to 300 V for 200 V class series Y Y2 235 [ Y| Y| N|N N
400 to 600 V for 400 V class series 470
H16 (Allowable momentary power |0.0 to 30.0 s Y Y 999 | Y [ Y |Y[Y N
failure time) |999: Automatically determined by inverter
H18 | Torque Control (Mode selection) [0: Disable (Speed control) N Y 0 N|N|[Y]|Y Y |5-103
2: Enable (Torque current command)
3: Enable (Torque command)
H26 | Thermistor (for motor) ] 0: Disable Y Y 0 Y|Y|Y]|Y Y |5-104
(Mode selection) | 1: PTC (The inverter immediately trips with 7~
displayed.)
2: PTC (The inverter issues output signal THM and
continues to run.)
3: NTC (When connected)
H27 (Level) |0.00 to 5.00 V Y Y 035 | Y|Y |[Y|Y Y
H28 | Droop Control -60.0 to 0.0 Hz Y Y 0.0 Y|Y]|Y]|Y N |5-105
H30 | Communications Link Function Frequency command Run command Y Y 0 Y|Y|Y]|Y Y
(Mode selection) |g: F01/C30 FO2
1: RS-485 (Port 1) F02
2: F01/C30 RS-485 (Port 1)
3: RS-485 (Port 1) RS-485 (Port 1)
4: RS-485 (Port 2) F02
5: RS-485 (Port 2) RS-485 (Port 1)
6: F01/C30 RS-485 (Port 2)
7: RS-485 (Port 1) RS-485 (Port 2)
8: RS-485 (Port 2) RS-485 (Port 2)
H42 | Capacitance of DC Link Bus Indication for replacement of DC link bus capacitor Y N - Y|Y|Y]|Y Y |5-107
Capacitor 0000 to FFFF (hex.)
H43 [ Cumulative Run Time of Cooling Fan |Indication for replacement of cooling fan Y N - Y|Y|Y]|Y Y
(in units of 10 hours)
H44 | Startup Counter for Motor 1 Indication of cumulative startup count Y N - Y|Y|Y]|Y Y |5-108
0000 to FFFF (hex.)
H45 | Mock Alarm 0: Disable Y N 0 Y|Y|Y]|Y Y |5-109
1: Enable (Once a mock alarm occurs, the data
automatically returns to 0.)
H46 | Starting Mode 0.1t020.0s Y |Y1Y2| *7 Y|Y]|Y [N Y |5-101
(Auto search delay time 2) 5-109
H47 |Initial Capacitance of DC Link Bus Indication for replacement of DC link bus capacitor Y N - Y|Y|Y]|Y Y |5-107
Capacitor 0000 to FFFF (hex.) 5-109
H48 Cumglative Run_Time of Capacitors | Indication for replacement of capacitors Y N - Y|Y|Y]|Y Y
on Printed Circuit Boards (The cumulative run time can be modified or reset in units
of 10 hours.)
H49 | Starting Mode 0.0t0 10.0 s Y Y 00 [ Y|Y]|Y]|Y Y |5-101
(Auto search delay time 1) 5-109
H50 |Non-linear V/f Pattern 1 (Frequency) |0.0: Cancel, 0.1 to 500.0 Hz N Y *8 Y|Y | N|N N 5-36
H51 (Voltage) |0 to 240: Output an AVR-controlled voltage N Y2 *8 Y|Y|N|[N N |5-109
(for 200 V class series)
0 to 500: Output an AVR-controlled voltage
(for 400 V class series)
H52 |Non-linear V/f Pattern 2 (Frequency) |0.0: Cancel, 0.1 to 500.0 Hz N Y 0.0 Y|Y | N|N N
H53 (Voltage) |0 to 240: Output an AVR-controlled voltage N Y2 0 Y|Y|N|[N N
(for 200 V class series)
0 to 500: Output an AVR-controlled voltage
(for 400 V class series)
H54 | Acceleration Time (Jogging) |0.00 to 6000 s Y Y *2 Y|Y|Y]|Y N 5-38
H55 | Deceleration Time (Jogging) {0.00 to 6000 s Y Y *2 Y|Y|Y]|Y N |5-109
H56 | Deceleration Time for Forced Stop 0.00 to 6000 s Y Y *2 Y|Y|Y]|Y N
H57 | 1st S-curve acceleration range 0% to 100% Y Y 10 Y|Y|Y]|Y N
(Leading edge)
H58 [2nd S-curve acceleration range 0% to 100% Y Y 10 Y|Y|Y]|Y N
(Trailing edge)
H59 | 1st S-curve deceleration range 0% to 100% Y Y 10 Y|Y|Y]|Y N
(Leading edge)
H60 | 2nd S-curve deceleration range 0% to 100% Y Y 10 Y|Y|Y]|Y N
(Trailing edge)

*2 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above
*3 The factory default differs depending upon the inverter's capacity. See Table B.

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.

*8 The factory default differs depending upon the inverter's capacity. See the table under "B Non-linear V/f Patterns 1, 2 and 3 for Voltage" in the description
of FO4.



Drive control

c
Q
ey
B 2 Refer
Code| Name Data setting range TS £ =z g:tft?:gl; to
S 2 e 8 VI PG |w/o | w/ [Torque| page:
S VI | PG | PG |control
H61 [UP/DOWN Control 0: 0.00 Hz N Y 1 Y|Y|Y]|Y N | 529
(Initial frequency setting) (1: Last UP/IDOWN command value on releasing the run 5-109
command
H63 | Low Limiter (Mode selection) |0: Limit by F16 (Frequency limiter: Low) and continue to Y Y 0 Y|Y|Y]|Y N 5-49
run 5-109
1: If the output frequency lowers below the one limited by
F16 (Frequency limiter: Low), decelerate to stop the
motor.
H64 (Lower limiting frequency) [0.0: Depends on F16 (Frequency limiter, Low) Y Y 1.6 Y|Y | N|N N |5-109
0.1 to0 60.0 Hz
H65 |Non-linear V/f Pattern 3 (Frequency) |0.0: Cancel, 0.1 to 500.0 Hz N Y 0.0 Y|Y | N|N N 5-36
H66 (Voltage) |0 to 240: Output an AVR-controlled voltage N Y2 0 Y|Y | N[N N |5-109
(for 200 V class series)
0 to 500: Output an AVR-controlled voltage
(for 400 V class series)
H67 |Auto Energy Saving Operation 0: Enable during running at constant speed Y Y 0 Y|Y|N]|Y N 5-55
(Mode selection) 1: Enable in all modes 5-109 ®)
H68 | Slip Compensation 1 0: Enable during ACC/DEC and at base frequency or N Y 0 Y|Y | N|N N 5-62 g
(Operating conditions) above 5-109 o
1: Disable during ACC/DEC and enable at base frequency o
or above
2: Enable during ACC/DEC and disable at base frequency
or above M
3: Disable during ACC/DEC and at base frequency or c
above Z
(@]
H69 | Automatic Deceleration 0: Disable Y Y 0 Y|Y|Y]|Y N |5-109 —
(Mode selection) | 2: Torque limit control with Force-to-stop if actual 6
deceleration time exceeds three times the specified one =
3: DC link bus voltage control with Force-to-stop if actual
deceleration time exceeds three times the specified one 8
4: Torque limit control with Force-to-stop disabled o
5: DC link bus voltage control with Force-to-stop disabled m
H70 [ Overload Prevention Control 0.00: Follow the deceleration time selected Y Y 999 Y|Y]|Y]Y N |5-110 (2]
0.01 to 100.0 Hz/s
999: Cancel
H71 | Deceleration Characteristics 0: Disable 1: Enable Y Y 0 Y|Y|N|N N
H72 [Main Power Down Detection 0: Disable 1: Enable Y Y 1 Y|Y|Y]|Y Y |5111
(Mode selection)
H73 | Torque Limiter 0: Enable during ACC/DEC and running at constant speed | N Y 0 Y|Y|Y]|Y Y | 5-57
(Operating conditions) |1: Disable during ACC/DEC and enable during running at 5-111
constant speed
2: Enable during ACC/DEC and disable during running at
constant speed
H74 (Control target) |0: Motor-generating torque limit N Y 1 N|N|[Y]|Y Y
1: Torque current limit
2: Output power limit
H75 (Target quadrants) |0: Drive/brake N Y 0 N|N|[Y]|Y Y
1: Same for all four quadrants
2: Upper/lower limits
H76 (Frequency increment limit | 0.0 to 500.0 Hz Y Y 5.0 Y|Y | N|N N |5-109
for braking) 5-111
H77 | Service Life of DC Link Bus 0 to 8760 (in units of 10 hours) Y N - Y|Y|Y]|Y Y |[5111
Capacitor (Remaining time)
H78 |Maintenance Interval (M1) 0: Disable; 1 to 9999 (in units of 10 hours) Y N 8760 [ Y | Y | Y | Y Y |5-108
H79 | Preset Startup Count for 0000: Disable; 0001 to FFFF (hex.) Y N 0 Y|Y|Y[|[Y] Y |51 F codes
Maintenance (M1)
H80 | Output Current Fluctuation Damping |0.00 to 1.00 Y Y 020 [ Y| Y| N|N Y |5-111
Gain for Motor 1 *10 E codes
H81 | Light Alarm Selection 1 0000 to FFFF (hex.) Y Y 0 Y|Y|Y]|Y Y |[5-112
H82 [ Light Alarm Selection 2 0000 to FFFF (hex.) Yy | v o [y[y[yY[|yY] ¥ C codes
H84 | Pre-excitation (Initial level) [ 100% to 400% Y Y 100 [N | N|Y |Y Y |[5-114
H85 (Time) 0.00: Disable; 0.01 to 30.00 s Y Y [ 000 |[N|N|Y|[Y] Y P codes
H86 |Reserved *9 Oto2 Y |Y1Y2| 0*11| - - - - -
H87 |Reserved *9 25.0 t0 500.0 Hz Y Y 250 | - - - - - m
H88 |Reserved *9 0 to 3; 999 Y N 0 - - - - -
H89 |Reserved *9 0,1 Y Y 0 -l - - - - A codes
H90 |Reserved *9 0,1 Y Y 0 - - - - -
H91 | PID Feedback Wire Break Detection |0.0: Disable alarm detection Y Y 0.0 Y|Y|Y]|Y N |[5-115 b codes
0.1t060.0s
H92 | Continuity of Running (P) [0.000 to 10.000 times; 999 Y |Y1Y2| 999 [ Y [ Y [N | N N 5-43 r codes
H93 (1)|0.010 to 10.000 s; 999 Y |Y1Y2] 999 | Y | Y| N| N N |5-115
H94 | Cumulative Motor Run Time 1 0 to 9999 (The cumulative run time can be modified or reset| N N - Y|Y|Y]|Y Y |5-108 J cod
in units of 10 hours.) 5-115 codes
H95 | DC Braking 0: Slow Y Y 1 Y|Y | N|N N 5-49
(Braking response mode) |1: Quick 5-115 d codes
H96 | STOP Key Priority_/ Data STOP key priority Start check function Y Y 0 Y|Y|Y]|Y Y |5-115
Start Check Function 0: Disable Disable U codes
1: Enable Disable
2: Disable Enable d
3: Enable Enable y codes

*9 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*10 0.10 for 200 V class series of inverters with a capacity of 37 kW or above.
*11 2 for 200 V class series of inverters with a capacity of 37 kW or above.
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2 o o Drive control
) 3 | g £ |Default Refer
Code Name Data setting range $E Tz setting to
S 2 a 8 VI PG |w/o | w/ |Torque| page:
S VIf | PG | PG |control
H97 | Clear Alarm Data 0: Disable Y N 0 Y|Y|Y]|Y Y |5-115
1: Enable (Setting "1" clears alarm data and then returns to
Q.
H98 | Protection/Maintenance Function 0 to 255: Display data in decimal format Y Y 83 Y|Y|Y]|Y Y

(Mode selection) | Bt 0: Lower the carrier frequency automatically
(0: Disabled; 1: Enabled)

Bit 1: Detect input phase loss (0: Disabled; 1: Enabled)
Bit 2: Detect output phase loss  (0: Disabled; 1: Enabled)
Bit 3: Select life judgment threshold of DC link bus
capacitor
(0: Factory default level; 1: User setup level)
Bit 4: Judge the life of DC link bus capacitor
(0: Disabled; 1: Enabled)

Bit 5: Detect DC fan lock (0: Enabled; 1: Disabled)
Bit 6: Detect braking transistor error
(for 22 kW or below) (0: Disabled; 1: Enabled)
Bit 7: Switch IP20/1P40 enclosure (0: IP20; 1: 1P40)
A codes: Motor 2 Parameters
g o
£ i
. .g g s Default Drive control Refer
Code Name Data setting range gc| 8 setting to
S3| = VI PG |w/o | w/ |Torque| page:
5 8 VIf | PG | PG |control
O
A01 |Maximum Frequency 2 25.0 to 500.0 Hz N Y *1 Y|Y|Y]|Y Y —
A02 |Base Frequency 2 25.0 to 500.0 Hz N Y 500 | Y|Y|Y]Y Y
A03 |Rated Voltage at Base Frequency 2 0: Output a voltage in proportion to input voltage N Y2 *1 Y|Y|Y]|Y Y

80 to 240: Output an AVR-controlled voltage
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
A04 [Maximum Output Voltage 2 80 to 240: Output an AVR-controlled voltage N Y2 *1 Y|Y|N|[N Y
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
AO05 |Torque Boost 2 0.0% to 20.0% Y Y *3 Y|Y|N|N N
(percentage with respect to "A03: Rated Voltage at Base
Frequency 2")
AO06 |Electronic Thermal Overload 1: For a general-purpose motor with shaft-driven cooling Y Y 1 Y|Y|Y]|Y Y
Protection for Motor 2 » fan
(Select motor characteristics) | 2: For an inverter-driven motor, non-ventilated motor, or
motor with separately powered cooling fan
AO7 (Overload detection level) |0.00: Disable Y [Y1Y2[ *4 Y|Y|Y]|Y Y
1% to 135% of the rated current (allowable continuous drive
current) of the motor

A0S | (Thermal time constant) |0.5 to 75.0 min Y Y *5 Y|Y|Y]|Y Y
AQ09 |DC Braking 2 0.0 t0 60.0 Hz Y Y 0.0 Y|Y|Y]|Y N
(Braking starting frequency)
"A10] (Braking level) |0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y|Y|Y]|Y N
TA1| (Braking time) [0.00: Disable; 0.01 to 30.00 s Yy [ vy {ooo|[Y[Y[Y][Y] N
A12 |Starting Frequency 2 0.0 t0 60.0 Hz Y Y 0.5 Y|Y|Y]|Y N
A13 |Load Selection/ 0: Variable torque load N Y 1 Y|Y|N]Y N
Auto Torque Boost 1: Constant torque load

Auto Energy Saving Operation 2

N

: Auto-torque boost

: Auto-energy saving operation
(Variable torque load during ACC/DEC)

4: Auto-energy saving operation
(Constant torque load during ACC/DEC)

: Auto-energy saving operation
(Auto-torque boost during ACC/DEC)

: VI/f control with slip compensation inactive N Y 0 Y|Y|Y]|Y Y
: Dynamic torque vector control
: VI/f control with slip compensation active
: VIf control with speed sensor
: Dynamic torque vector control with speed sensor
: Vector control without speed sensor
6: Vector control with speed sensor

A15 |Motor 2 (No. of poles) |2 to 22 poles N |Y1Y2| 4 Y|Y|Y]|Y Y
"A16] (Rated capacity) [0.01 to 1000 KW (when A39 = 0, 2. 3 or 4) N [vive] 7 [y [y [Y][Y] v
0.01 to 1000 HP (when A39 = 1)
TA17 | (Rated current) [0.00 to 2000 A N [vive] 7 [y [y [Y][Y] ¥

w

[&)

A14 |Drive Control Selection 2

a b wWN =20

*1 The factory default differs depending upon the shipping destination. See Table A.

*3 The factory default differs depending upon the inverter's capacity. See Table B.

*4 The motor rated current is automatically set. See Table C (function code P03).

*5 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
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] ] 2l 3 Default Drive control Refer
Code Name Data setting range SE| 8 setting to
S2| & VI PG |w/o | w/ [Torque| page:
5 8 VIf | PG | PG |control
A18 |Motor 2 (Auto-tuning) [ 0: Disable N N 0 Y|Y|[Y]|Y Y —
1: Tune while the motor stops. (%R1, %X and rated slip
frequency)
2: Tune while the motor is rotating under V/f control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c"
3: Tune while the motor is rotating under vector control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c." Available when
the vector control is enabled.
A20 (No-load current) |0.00 to 2000 A N |Y1Y2| *7 Y|Y|Y]|Y Y
A21 (%R1) [0.00% to 50.00% Y |Y1Y2| *7 Y|Y|[Y]|Y Y
A22 (%X) [0.00% to 50.00% Y |Y1Y2| *7 Y|Y|[Y]|Y Y
A23 | (Slip compensation gain for driving) [0.0% to 200.0% Y* Y |[1000 Y |Y|Y]|Y N
A24 | (Slip compensation response time) [0.01 to 10.00s Y [Y1Y2 012 [ Y | Y [ N|N N
A25 | (Slip compensation gain for braking) [0.0% to 200.0% Y* Y |1000 Y |Y|[Y]|Y N
A26 (Rated slip frequency) |0.00 to 15.00 Hz N |Y1Y2| *7 Y|Y|[Y]|Y N
A27 (Iron loss factor 1) |0.00% to 20.00% Y |Y1Y2| *7 Y|Y|Y]|Y Y
A28 (Iron loss factor 2) |0.00% to 20.00% Y |Y1Y2] 000 [ Y [Y |Y |Y Y
A29 (Iron loss factor 3) |0.00% to 20.00% Y [Y1Y2 000 [ Y| Y |[Y|Y Y
A30 (Magnetic saturation factor 1) |0.0% to 300.0% Y |Y1y2| *7 Y|Y|[Y]|Y Y
A31 (Magnetic saturation factor 2) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y[Y]|Y Y
A32 (Magnetic saturation factor 3) [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
A33 (Magnetic saturation factor 4) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y[Y]|Y Y
A34 (Magnetic saturation factor 5) [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
A35 (Magnetic saturation extension [0.0% to 300.0% Y [yt1yz[ *7 Y|Y|Y]|Y Y
factor "a")
A36 (Magnetic saturation extension [0.0% to 300.0% Y1Y2[ *7 Y|Y|Y Y
factor "b")
A37 (Magnetic saturation extension [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "c")
A39 |Motor 2 Selection 0: Motor characteristics 0 (Fuji standard motors, 8-series) N [Y1Y2| © Y|Y|Y]|Y Y
1: Motor characteristics 1 (HP rating motors)
2: Motor characteristics 2 (Fuji motors exclusively designed
for vector control)
3: Motor characteristics 3 (Fuji standard motors, 6-series)
4: Other motors
A40 | Slip Compensation 2 0: Enable during ACC/DEC and at base frequency or N Y 0 Y|Y|N|N N
(Operating conditions) | above
1: Disable during ACC/DEC and enable at base frequency
or above
2: Enable during ACC/DEC and disable at base frequency
or above
3: Disable during ACC/DEC and at base frequency or
above
A41 |Output Current Fluctuation Damping|0.00 to 0.40 Y Y 020 [ Y| Y |[N]|N N
Gain for Motor 2
A42 |Motor/Parameter Switching 2 ) 0: Motor (Switch to the 2nd motor) N Y 0 Y|Y|Y]|Y Y |5-117
(Mode selection) | 1: parameter (Switch to particular A codes)
A43 | Speed Control 2 0.000 to 5.000 s Y Y [0020 | N|Y [Y [Y N —
(Speed command filter)
Ad4 (Speed detection filter) {0.000 to 0.100 s Y* Y |0005 | N|Y|[Y]|Y N
A45 P (Gain) |0.1 to 200.0 times Y* Y 100 | N| Y |[Y|Y N
A46 | (Integral time) |0.001 to 9.999 s Y* Y |0100 [ N | Y [ Y | Y N
A48 (Output filter) 0.000 to 0.100 s Y Y |0002 | N|Y|Y]|Y N
A49 (Notch filter resonance frequency) 1 to 200 Hz Y Y 200 [ N [ N[N |[Y N
A50 (Notch filter attenuation level) |0 to 20 dB Y Y 0 N|N|N]JY N
A51 | Cumulative Motor Run Time 2 0 to 9999 (The cumulative run time can be modified or reset| N N - Y|Y|Y]|Y Y
in units of 10 hours.)
A52 | Startup Counter for Motor 2 Indication of cumulative startup count Y N - Y|Y[Y]|Y Y
0000 to FFFF (hex.)
A53 |Motor 2 (%X correction factor 1) |0% to 300% Y [Y1Y2] 100 [ Y | Y |[Y |Y Y
A54 (%X correction factor 2) | 0% to 300% Y |Y1Y2] 100 [ Y [Y | Y |Y Y
A55 | (Torque current under vector control) |0.00 to 2000 A N |Y1Y2| *7 N[N|Y|Y Y
A56 (Induced voltage factor under |50 to 100 N |Y1Y2[ *13 N[N|Y|Y Y
vector control)
A57 |Reserved *9 0.000 to 20.000 s Y [y1y2[ *7 - - - - -

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
*9 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*13 This default setting is 85 (110kW model or less), 90 (132kW model or above).
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b codes: Motor 3 Parameters

g o
£ i
. .g _8 2 | pefautt Drive control Refer
Code Name Data setting range gc| 8 setting to
S3| = Vi PG |w/o | w/ |Torque| page:
5 8 VI | PG | PG |control
b01 |Maximum Frequency 3 25.0 to 500.0 Hz N Y *1 Y|Y|Y]|Y Y —
b02 |Base Frequency 3 25.0 to 500.0 Hz N Y 500 | Y|Y|Y]Y Y
b03 |Rated Voltage at Base Frequency 3 0: Output a voltage in proportion to input voltage N Y2 *1 Y|Y]|Y]|Y Y
80 to 240: Output an AVR-controlled voltage
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
b04 |Maximum Output Voltage 3 80 to 240: Output an AVR-controlled voltage N Y2 *1 Y|Y|N|N Y
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
b05 | Torque Boost 3 0.0% to 20.0% Y Y *3 Y|Y|N|N N
(percentage with respect to "b03: Rated Voltage at Base
Frequency 3")
b06 |Electric Thermal Overload 1: For a general-purpose motor with shaft-driven cooling Y Y 1 Y|Y|Y]|Y Y
Protection for Motor 3 » fan
(Select motor characteristics) | 2. For an inverter-driven motor, non-ventilated motor, or
motor with separately powered cooling fan
b07 (Overload detection level) |0.00: Disable Y |Y1Y2| *4 Y|Y|Y]|Y Y
1% to 135% of the rated current (allowable continuous drive
current) of the motor
b08 (Thermal time constant) |0.5 to 75.0 min Y Y *5 Y|Y|Y]|Y Y
b09 (DC Braking 3 0.0 to 60.0 Hz Y Y 00 | Y|Y|Y]|Y N
(Braking starting frequency)
b10 (Braking level) |0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y|Y|Y]|Y N
b11 (Braking time) |0.00: Disable; 0.01 to 30.00 s Y Y 000 [ Y|Y]|Y]|Y N
b12 |Starting Frequency 3 0.0 to 60.0 Hz Y Y 0.5 Y|Y|Y]|Y N
b13 |Load Selection/ 0: Variable torque load N Y 1 Y|Y|N]Y N
QUEO 'Iléorque BSOO_SU Overation 3 1: Constant torque load
uto Energy saving Uperation 2: Auto-torque boost
3: Auto-energy saving operation
(Variable torque load during ACC/DEC)
4: Auto-energy saving operation
(Constant torque load during ACC/DEC)
5: Auto-energy saving operation
(Auto-torque boost during ACC/DEC)
b14 | Drive Control Selection 3 0: VI/f control with slip compensation inactive N Y 0 Y|Y|Y]|Y Y
1: Dynamic torque vector control
2: VIf control with slip compensation active
3: VI/f control with speed sensor
4: Dynamic torque vector control with speed sensor
5: Vector control without speed sensor
6: Vector control with speed sensor
b15 |Motor 3 (No. of poles) |2 to 22 poles N |Y1Y2| 4 Y|Y|Y]|Y Y
b16 (Rated capacity) |0.01 to 1000 kW (when b39 =0, 2, 3 or 4) N [Y1Y2| *7 Y|Y|Y]|Y Y
0.01 to 1000 HP (when b39 = 1)
b17 (Rated current) |0.00 to 2000 A N [Y1Y2| *7 Y|Y|Y]|Y Y
b18 (Auto-tuning) | 0: Disable N N 0 Y|Y|Y]|Y Y
1: Tune while the motor stops. (%R1, %X and rated slip
frequency)
2: Tune while the motor is rotating under V/f control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c")
3: Tune while the motor is rotating under vector control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c." Available when
the vector control is enabled.)
b20 (No-load current) |0.00 to 2000 A N [Y1Y2| *7 Y|Y|Y]|Y Y
b21 (%R1) |0.00% to 50.00% Y [Y1Y2| *7 Y|Y|Y]|Y Y
b22 (%X) |0.00% to 50.00% Y |Y1Y2| *7 Y|Y|Y]|Y Y
b23 | (Slip compensation gain for driving) |0.0% to 200.0% Y* Y [1000| Y [ Y |Y[|Y N
b24 | (Slip compensation response time) (0.01 to 10.00 s Y [Y1Y2[ 012 | Y [ Y| N[N N
b25 | (Slip compensation gain for braking) |0.0% to 200.0% Y* Y |1000|Y |Y]|Y]|Y N
b26 (Rated slip frequency) |0.00 to 15.00 Hz N |Y1Y2| *7 Y|Y|Y]|Y N
b27 (Iron loss factor 1) [0.00% to 20.00% Y |Yt1yz| *7 Y|Y|Y]|Y Y
b28 (Iron loss factor 2) {0.00% to 20.00% Y [Y1Y2[ 000 | Y [Y |Y [|Y Y
b29 (Iron loss factor 3) |0.00% to 20.00% Y [Y1Y2[ 000 | Y [Y | Y [|Y Y
b30 (Magnetic saturation factor 1) |0.0% to 300.0% Y ([Yty2f *7 Y|Y|Y]|Y Y
b31 (Magnetic saturation factor 2) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
b32 (Magnetic saturation factor 3) |0.0% to 300.0% Y |Yty2| *7 Y|Y|Y]|Y Y
b33 (Magnetic saturation factor 4) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
b34 (Magnetic saturation factor 5) |0.0% to 300.0% Y [Y1y2[ *7 Y|Y|Y]|Y Y

*1 The factory default differs depending upon the shipping destination. See Table A.

*3 The factory default differs depending upon the inverter's capacity. See Table B.

*4 The motor rated current is automatically set. See Table C (function code P03).

*5 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
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Name Data setting range SE| 8 setting to
S 2 S Vi PG |w/o | w/ |Torque| page:
S 8 VIf | PG | PG |control
b35 |Motor 3 0.0% to 300.0% Y [Y1Y2| *7 Y|Y[Y]|Y Y —
(Magnetic saturation extension
factor "a")
b36 (Magnetic saturation extension [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "b")
b37 (Magnetic saturation extension [0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "c")
b39 |Motor 3 Selection 0: Motor characteristics 0 (Fuji standard motors, 8-series) N |Y1Y2| 0 Y|Y|Y]|Y Y
1: Motor characteristics 1 (HP rating motors)
2: Motor characteristics 2 (Fuji motors exclusively designed
for vector control)
3: Motor characteristics 3 (Fuji standard motors, 6-series)
4: Other motors
b40 |Slip Compensation 3 0: Enable during ACC/DEC and at base frequency or N Y 0 Y|Y|N|N N
(Operating conditions) above
1: Disable during ACC/DEC and enable at base frequency
or above
2: Enable during ACC/DEC and disable at base frequency
or above
3: Disable during ACC/DEC and at base frequency or
above
b41 |Output Current Fluctuation Damping |0.00 to 0.40 Y Y 020 [ Y| Y[ N]|N N
Gain for Motor 3
b42 |Motor/Parameter Switching 3 ) 0: Motor (Switch to the 3rd motor) N Y 0 Y|Y|Y]|Y Y |5-117
(Mode selection) (1. parameter (Switch to particular b codes)
b43 | Speed Control 3 0.000 to 5.000 s Y Y |0020( N | Y | Y |Y N —
(Speed command filter)
b44 (Speed detection filter) [0.000 to 0.100 s Y* Y |0005| N|Y|Y]|Y N
b45 P (Gain) |0.1 to 200.0 times Y* Y 100 | N | Y |[Y|Y N
b46 | (Integral time) |0.001 to 9.999 s Y* Y [0100 | N [ Y | Y [Y N
b48 (Output filter) [0.000 to 0.100 s Y Y |0002| N|Y|Y]|Y N
b49 (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 | N | N|NJ|Y N
b50 (Notch filter attenuation level) |0 to 20 dB Y Y 0 N|N|[NI|[Y N
b51 |Cumulative Motor Run Time 3 0 to 9999 (The cumulative run time can be modified or reset| N N - Y|Y|[Y]|Y Y
in units of 10 hours.)
b52 |Startup Counter for Motor 3 Indication of cumulative startup count Y N - Y|Y[Y]|Y Y
0000 to FFFF (hex.)
b53 |Motor 3 (%X correction factor 1) | 0% to 300% Y |Y1Y2] 100 [ Y [ Y | Y |Y Y
b54 (%X correction factor 2) | 0% to 300% Y |Y1Y2] 100 [ Y [Y | Y |Y Y
b55 | (Torque current under vector control) [0.00 to 2000 A N |Y1Y2| *7 N|N[Y|Y Y
b56 (Induced voltage factor under |50 to 100 N |Y1Y2| *13 N|N|[Y|Y Y
vector control)
b57 |Reserved *9 0.000 to 20.000 s Y [Y1Y2| *7 - - - - -
r codes: Motor 4 Parameters
S o
£ Dri trol
. ‘§ _E’ g Default rive contro Refer
Code Name Data setting range SE| 8 setting to
S2| = VI PG |w/o | w/ [Torque| page:
5 8 VIf | PG | PG |control
r01 |Maximum Frequency 4 25.0 to 500.0 Hz N Y *1 Y|Y|Y]|Y Y —
r02 |Base Frequency 4 25.0 to 500.0 Hz N Y 500 [ Y| Y[|[Y]|Y Y
r03 |Rated Voltage at Base Frequency 4 0: Output a voltage in proportion to input voltage N Y2 *1 Y|Y|Y]Y Y
80 to 240: Output an AVR-controlled voltage
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
r04 |Maximum Output Voltage 4 80 to 240: Output an AVR-controlled voltage N Y2 *1 Y|Y|N|N Y
(for 200 V class series)
160 to 500: Output an AVR-controlled voltage
(for 400 V class series)
r05 | Torque Boost 4 0.0% to 20.0% Y Y *3 Y|Y|[N|[N N
(percentage with respect to "r03: Rated Voltage at Base
Frequency 4")
r06 |Electronic Thermal Overload 1: For a general-purpose motor with shaft-driven cooling Y Y 1 Y|Y|Y]|Y Y
Protection for Motor 4 o fan
(Select motor characteristics) | 2: For an inverter-driven motor, non-ventilate*d motor, or
motor with separately powered cooling fan
r07 (Overload detection level) |0.00: Disable Y |Y1Y2| *4 Y|Y|Y]|Y Y
1% to 135% of the rated current (allowable continuous drive
current) of the motor
r08 (Thermal time constant) |0.5 to 75.0 min Y Y *5 Y|Y|[Y]|Y Y

*1  The factory default differs depending upon the shipping destination. See Table A.

*3
*4
*5
*7
*9

The factory default differs depending upon the inverter's capacity. See Table B.
The motor rated current is automatically set. See Table C (function code P03).
5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above
The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.

*13 This default setting is 85 (110kW model or less), 90 (132kW model or above).
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g o
£ i
. .g g s Default Drive control Refer
Code Name Data setting range gc| 8 setting to
S| = VI PG |w/o | w/ |Torque| page:
S 8 VIf | PG | PG |control
r09 |DC Braking 4 0.0 to 60.0 Hz Y Y 0.0 Y|Y|Y]|Y N —
(Braking starting frequency)
r10 (Braking level) |0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y|Y|Y]|Y N
r1 (Braking time) |0.00: Disable; 0.01 to 30.00 s Y Y 000 | Y|Y|Y]Y N
r12 | Starting Frequency 4 0.0 to 60.0 Hz Y Y 0.5 Y|Y|Y]Y N
r13 |Load Selection/ 0: Variable torque load N Y 1 Y|Y|N]|]Y N
/RUEO 'Iéorque %OO_SU o tion 4 1: Constant torque load
uto Energy Saving Operation 2: Auto-torque boost
3: Auto-energy saving operation
(Variable torque load during ACC/DEC)
4: Auto-energy saving operation
(Constant torque load during ACC/DEC)
5: Auto-energy saving operation
(Auto-torque boost during ACC/DEC)
r14 | Drive Control Selection 4 0: VI/f control with slip compensation inactive N Y 0 Y|Y|Y]|Y Y
1: Dynamic torque vector control
2: VIf control with slip compensation active
3: VI/f control with speed sensor
4: Dynamic torque vector control with speed sensor
5: Vector control without speed sensor
6: Vector control with speed sensor
r15 |Motor 4 (No. of poles) |2 to 22 poles N [Y1Y2| 4 Y|Y|Y]|Y Y
r16 (Rated capacity) [0.01 to 1000 kW (when r39 = 0, 2, 3 or 4) N |Y1Y2| *7 Y|Y|Y]|Y Y
0.01 to 1000 HP (when r39 = 1)
r17 (Rated current) |0.00 to 2000 A N |Y1Y2| *7 Y|Y|Y]|Y Y
r18 (Auto-tuning) | 0: Disable N N 0 Y|Y|Y]|Y Y
1: Tune while the motor stops. (%R1, %X and rated slip
frequency)
2: Tune while the motor is rotating under V/f control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c")
3: Tune while the motor is rotating under vector control
(%R1, %X, rated slip frequency, no-load current,
magnetic saturation factors 1 to 5, and magnetic
saturation extension factors "a" to "c." Available when
the vector control is enabled.)
r20 (No-load current) [0.00 to 2000 A N |Y1Y2| *7 Y|Y|Y]|Y Y
r21 (%R1) |0.00% to 50.00% Y |Y1Y2| *7 Y|Y]|Y]|Y Y
r22 (%X) |0.00% to 50.00% Y |Y1Y2| *7 Y|Y|Y]|Y Y
r23 | (Slip compensation gain for driving) [0.0% to 200.0% Y* Y [1000| Y [Y |Y[|Y N
r24 (Slip compensation response time) [0.01 to 10.00 s Y [Y1Y2[ 012 | Y [ Y| N[N N
r25 | (Slip compensation gain for braking) [0.0% to 200.0% Y* Y [1000| Y [Y |Y[|Y N
r26 (Rated slip frequency) |0.00 to 15.00 Hz N |Y1Y2| *7 Y|Y|Y]|Y N
r27 (Iron loss factor 1) {0.00% to 20.00% Y [Yty2| *7 Y|Y|Y]|Y Y
r28 (Iron loss factor 2) |0.00% to 20.00% Y [Y1Y2[ 000 | Y [Y | Y [|Y Y
r29 (Iron loss factor 3) [0.00% to 20.00% Y |Y1Y2/ 000 [ Y [ Y [Y |Y Y
r30 (Magnetic saturation factor 1) |0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
r31 (Magnetic saturation factor 2) |0.0% to 300.0% Y |Ytyz| *7 Y|Y|Y]|Y Y
r32 (Magnetic saturation factor 3) |0.0% to 300.0% Y [Yty2| *7 Y|Y|Y]|Y Y
r33 (Magnetic saturation factor 4) |0.0% to 300.0% Y [Y1Y2[ *7 Y|Y|Y]|Y Y
r34 (Magnetic saturation factor 5) |0.0% to 300.0% Y [Yty2f *7 Y|Y|Y]|Y Y
r35 (Magnetic saturation extension |0.0% to 300.0% Y |Y1Y2| *7 Y|Y|Y]|Y Y
factor "a")
r36 (Magnetic saturation extension |0.0% to 300.0% Y1Y2| *7 Y|Y|Y]|Y Y
factor "b")
r37 (Magnetic saturation extension |0.0% to 300.0% Y |Y1y2| *7 Y|Y|Y[|Y Y
factor "c")
r39 |Motor 4 Selection 0: Motor characteristics 0 (Fuji standard motors, 8-series) N |Y1Y2| O Y|Y|Y]|Y Y
1: Motor characteristics 1 (HP rating motors)
2: Motor characteristics 2 (Fuji motors exclusively designed
for vector control)
3: Motor characteristics 3 (Fuji standard motors, 6-series)
4: Other motors
r40 |Slip Compensation 4 i - 0: Enable during ACC/DEC and at base frequency or above| N Y 0 Y|Y|N|N N
(Operating conditions) (1. pisable during ACC/DEC and enable at base frequency
or above
2: Enable during ACC/DEC and disable at base frequency
or above
3: Disable during ACC/DEC and at base frequency or
above
r41 |Output Current Fluctuation Damping |0.00 to 0.40 Y Y 020 | Y| Y |N]|N N
Gain for Motor 4
r42 | Motor/Parameter Switching 4 0: Motor (Switch to the 4th motor) N Y 0 Y|Y|Y]|Y Y |5-117

(Mode selection)

1: Parameter (Switch to particular r codes)

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
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é -8 Drive control
22| 2 |Default Refer
Code Name Data setting range $E| 8 setting to
§ 2 % Vi PG |w/o | w/ |Torque | page:
S a VIf | PG | PG |control
r43 | Speed Control 4 0.000 to 5.000 s Y Y |0020 | N[Y [Y |Y N —
(Speed command filter)
r44 (Speed detection filter) 0.000 to 0.100 s Y* Y [0005| N|Y |Y[|Y N
r45 P (Gain) |0.1 to 200.0 times Y* Y 100 | N[ Y [Y [|Y N
r46 | (Integral time) |0.001 to 9.999 s Y* Y [0100 | N | Y | Y |Y N
r48 (Output filter) |0.000 to 0.100 s Y Y [0002| N|Y |Y[|Y N
r49 (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 [N [N|N|Y N
r50 (Notch filter attenuation level) |0 to 20 dB Y Y 0 N|N|[N]|Y N
r51 | Cumulative Motor Run Time 4 0 to 9999 (The cumulative run time can be modified or reset| N N - Y|Y|Y|Y Y
in units of 10 hours.)
r52 | Startup Counter for Motor 4 Indication of cumulative startup count Y N - Y|Y|Y|Y Y
0000 to FFFF (hex.)
r53 |Motor 4 (%X correction factor 1) |0% to 300% Y [Y1Y2f 100 | Y | Y | Y |Y Y
r54 (%X correction factor 2) |0% to 300% Y |Y1Y2] 100 [ Y [Y | Y |Y Y
r55 | (Torque current under vector control) [0.00 to 2000 A N |Y1Y2| *7 N|N|[Y]|Y Y
r56 (Induced voltage factor under |50 to 100 N [Y1Y2] 3 | N| N | Y |Y Y
vector control)
r57 |Reserved *9 0.000 to 20.000 s Y |Y1Y2| *7 -l - -] - -
J codes: Application Functions 1
g 2 )
g .S s Default Drive control Refer
Code Name Data setting range SE| 8 setting to
§ =] % Vi PG |w/o | w/ [Torque| page:
S a VIf | PG | PG |control
JO1 |PID Control (Mode selection) |0: Disable N Y 0 Y|Y|[Y]|Y N [5-120
1: Enable (Process control, normal operation)
2: Enable (Process control, inverse operation)
3: Enable (Dancer control)
7302 | (Remote command SV) [0: @ / © keys on keypad N Y 0 Y|lY|Y|[Y]| N [5121
1: PID command 1
(Analog input terminals [12], [C1], and [V2])
3: UP/DOWN
4: Command via communications link
7J03 | P (Gain) |0.000 to 30.000 times Y | v [oto0| Y [Y[Y|Y]|] N [5124
7J04 | I (Integral time) [0.0 to 3600.0 s Y | vy oo |[Y[Y[Y[|[Y[|[N
7J05 | D (Differential time) [0.00 to 600.00 s Y | Y oo [Y|Y|Y]|Y]| N
" J06 | (Feedback filter) [0.0 to 900.0 s Yy | vy |os [Y|[Y[Y[|[Y[|[N
~J08 | (Pressurization starting frequency) (0.0 to 500.0 Hz Y Y 0.0 Y|Y|Y]|Y N |5-126
7309 | (Pressurizing time) [0 to 60 s Y Y 0 Y|Y[Y]|Y N
10 | (Anti reset windup) [0% to 200% Y | Y | 200 [Y|Y]|Y]|Y][| N [5127
T | (Select alarm output) |0: Absolute-value alarm Y Y 0 Y|Y|Y]|Y N
1: Absolute-value alarm (with Hold)
2: Absolute-value alarm (with Latch)
3: Absolute-value alarm (with Hold and Latch)
4: Deviation alarm
5: Deviation alarm (with Hold)
6: Deviation alarm (with Latch)
7: Deviation alarm (with Hold and Latch)
12| (Upper level alarm (AH)) [-100% to 100% Y | Y 100 [Y|Y]|Y]|Y]| N
T3 | (Lower level alarm (AL)) [-100% to 100% Y Y 0 Y|Y[Y]|Y N
"5 | (Stop frequency for slow flowrate) | 0.0: Disable; 1.0 to 500.0 Hz Y Y 0.0 Y|Y|Y]|Y N |5-126
TJ16 | (Slow flowrate level stop latency) [0 to 60 s Y Y 30 Y|Y|[Y]|Y N [5-128
7| (Starting frequency) (0.0 to 500.0 Hz Y Y 0.0 Y|Y|Y]|Y N
"8 | (Upper limit of PID process output) [-150% to 150%; 999: Depends on setting of F15 Y Y 999 | Y| Y |Y[|Y N |5-128
TJ19 | (Lower limit of PID process output) [-150% to 150%; 999: Depends on setting of F16 Y Y 99 [ Y | Y |Y|Y N
J21 |Dew Condensation Prevention 1% to 50% Y Y 1 Y[Y]|Y]Y Y
(Duty)
J22 |Commercial Power Switching 0: Keep inverter operation (Stop due to alarm) N Y 0 Y|Y|N|N Y |567
Sequence 1: Automatically switch to commercial-power operation 5-129
J56 |PID Control (Speed command filter) (0.00 to 5.00 s Y Y 010 [ Y| Y |[Y|Y N |5-129
"J57 | (Dancer reference position) |-100% to 0% to 100% Y Y 0 Y|Y[Y]|Y N
~J58 | (Detection width of dancer |0: Disable switching PID constant Y Y 0 Y|Y|Y]|Y N
position deviation) | 1 to 100% (Manually set value)
"J59 | P (Gain) 2 |0.000 to 30.000 times Y | Y Jot0|Y|Y]|Y]|Y]| N
7 J60 | I (Integral time) 2 [0.0 to 3600.0 s Y | vy oo |[Y[Y[Y[|[Y[|[N
“J61 | D (Differential time) 3 [0.00 to 600.00 s Y | Y oo [Y|Y|Y]|Y]| N
"J62 | (PID control block selection) |0 to 3 N Y 0 Y|Y|Y]|Y N
bit 0: PID output polarity
0: Plus (add), 1: Minus (subtract)
bit 1: Select compensation factor for PID output
0 = Ratio (relative to the main setting)
1 = Speed command (relative to maximum frequency)

*7 The motor parameters are automatically set, depending upon the inverter's capacity and shipping destination. See Table C.
*9 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*13 This default setting is 85 (110kW model or less), 90 (132kW model or above).
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§ _E Drive control
2 2| 2 |Default Refer
Code Name Data setting range SE| 8 setting to
§ =] % VI PG |w/o | w/ [Torque| page:
S a VIf | PG | PG |control
J68 |Brake Signal  (Brake-OFF current) 0% to 300% Y Y 100 | Y|Y[Y[Y N [5-129
7369 | (Brake-OFF frequency/speed) |0.0 to 25.0 Hz Y Y 1.0 Y|Y|N|N N
TJ70 | (Brake-OFF timer) [0.0t0 5.0 s Y |y |10 |[Y[Y[Y[|[Y[|[N
71| (Brake-ON frequency/speed) (0.0 to 25.0 Hz Y Y 1.0 Y|Y|N|N N
72| (Brake-ON timer) [0.0t0 5.0 s Y | Y |10 |[Y|Y]|Y]|Y]|N
7395 | (Brake-OFF torque) | 0% to 300% Yy [ vy {100 [N[N][Y[Y] N
7J96 | (Speed selection) [0: Detected speed  1: Reference speed Y Y 0 N|N|Y]|Y N
J97 |Servo-lock (Gain) |0.00 to 10.00 times Y* Y 010 [ N [ N[N |Y N [5-131
~J98 | (Completion timer) [0.000 to 1.000 s Y | Y 0100 [ N|[N|N]|Y]| N
7J99 | (Completion range) [0 to 9999 pulses Y Y 10 N[N|NI|Y N
d codes: Application Functions 2
5 2 .
-g .E’ s Default Drive control Refer
Code Name Data setting range gE| 8 setting to
§ =] g VI PG |w/o [ w/ |Torque| page:
S a VIf | PG | PG |control
d01 | Speed Control 1 0.000 to 5.000 s Y Y [0020| N|[Y |Y[|Y N |[5-133
(Speed command filter)
"do2 | (Speed detection filter) [0.000 to 0.100 s v | v Jooos [ N|[Y[Y[|[Y]| N
7403 | P (Gain) [0.1 to 200.0 times Y|y [100 | N|Y[Y[Y|N
"do4 | I (Integral time) [0.001 t0 9.999 s v | v oo | N|[Y[Y[Y]| N
7406 | (Output filter) [ 0.000 to 0.100 s Y | Y o002 N|Y|Y]|Y]| N
7407 | (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 | N[ N|N[Y N |[5-134
"do8 | (Notch filter attenuation level) [0 to 20 dB Y| vy| o [N|[N|[N[Y[| N
d09 [Speed Control (Jogging) 0.000 to 5.000 s Y Y |[0020 | N|Y |Y|Y N [5-133
(Speed command filter) 5-134
“d10]| (Speed detection filter) [0.000 to 0.100 s v | v Jooos [ N|[Y[Y Y| N
Td11 | P (Gain) [0.1 to 200.0 times v |y [100 | N|[Y[Y[Y]| N
“d12 | I (Integral time) [0.001 to 9.999 s Y| Y o100 | N|Y[Y Y| N
“d13] (Output filter) [ 0.000 to 0.100 s Y | v Jooo2 [ N|[Y[Y[Y][| N
d14 |Feedback Input 0: Pulse train sign/Pulse train input N Y 2 N|Y|[N]Y Y |[5-135
(Pulse input format) | 1. Forward rotation pulse/Reverse rotation pulse
2: A/B phase with 90 degree phase shift
“d15 | (Encoder pulse resolution) |0014 to EA60 (hex.) N Y | 0400 [N | Y |N]|Y Y
(20 to 60000 pulses) (1024)
"d16 | (Pulse count factor 1) [1 to 9999 N Y 1 N[Y |[N]|Y Y
Td17 | (Pulse count factor 2) |1 to 9999 N Y 1 N[Y |[N]|Y Y
d21 [Speed Agreement/PG Error 0.0% to 50.0% Y Y 100 [ N|Y |Y|Y N |5-136
(Hysteresis width)
“d22 ] (Detection timer) [0.00 to 10.00 s Y | v |oso [N|[Y[Y[|[Y][| N
d23 | PG Error Processing 0: Continue to run N Y 2 N|Y|[Y]Y Y
1: Stop running with alarm 1
2: Stop running with alarm 2
d24 |Zero Speed Control 0: Not permit at startup N Y 0 N|N|[Y]|Y N 5-51
1: Permit at startup 5-136
d25 [ASR Switching Time 0.000 to 1.000 s Y Y |0000 | N|Y |Y]|Y Y |[5-117
5-136
d32 | Torque Control (Speed limit 1) |0 to 110 % Y Y 100 [ N [N [Y [|Y Y |5-103
433 (Speed limit 2) [0 to 110 % Y | Y | 100 [N|N]|Y]|Y][| Y |5437
d41 | Application-defined Control 0: Disable (Ordinary control) N Y 0 N|Y|[N]|N N [5-137
1: Enable (Constant peripheral speed control)
d51 [Reserved *9 0 to 500 N Y *12 - - - - - |5-139
d52 [Reserved *9 0 to 500 N Y *12 - - - - -
d53 [Reserved *9 0 to 500 N Y *12 - - - - -
d54 [Reserved *9 0 to 500 N Y *12 - - - - -
d55 [Reserved *9 0to FFH N Y 0 - - - - -
d59 [Command (Pulse Rate Input) 0: Pulse train sign/Pulse train input N Y 0 Y|Y|Y]|Y Y 5-29
(Pulse input format) | 1. Forward rotation pulse/Reverse rotation pulse 5-139
2: A/B phase with 90 degree phase shift
61| (Filter time constant) [0.000 to 5.000 s Y | v Jooos | Y [Y[Y Y| v
“de2 | (Pulse count factor 1) {1 to 9999 N Y 1 Y|Y|Y]|Y Y
"d63 | (Pulse count factor 2) [1 to 9999 N Y 1 Y|Y|Y]|Y Y
d67 | Starting Mode (Auto search) 0: Disable N Y 2 N|N|[Y|N Y |[5-101
1: Enable (At restart after momentary power failure)
2: Enable (At restart after momentary power failure and at
normal start)
d68 [Reserved *9 0.0 to 10.0 Hz N Y 40 - - - - - |5-139
d69 [Reserved *9 30.0 to 100.0 Hz Y Y 30.0 - - - - -
d70 | Speed Control Limiter 0.00 to 100.00% Y Y |[100.00f N | Y | N | N N
d99 (Reserved *9 0to3 Y Y 0 - - - - -

*9 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*12 The factory default differs depending upon the inverter's capacity.
5 for inverters with a capacity of 3.7 kW (4.0 kW for the EU) or below; 10 for those with 5.5 kW to 22 kW; 20 for those with 30 kW or above



U codes: Application Functions 3

s o)
% 2 % Default Drive control Refer
Code Name Data setting range S| 8 setting to
S % Vi PG |w/o [ w/ (Torque| page:
S a VIf | PG | PG |control
U00 | Customizable Logic (Mode selection) |0: Disable N Y 0 Y|Y|Y]|Y Y |[5-139
1: Enable (Customizable logic operation)
U01 |Customizable Logic: (Input 1) |0 (1000):  Inverter running (RUN) | N Y 0 Y|Y|Y[|Y Y
"U02 | Step 1 (Input 2) [1 (1001);  Frequency (speed) arrivaisignal ~ (FAR) | N | v | o | Y [Y Y] Y[ N~
|2 (1002). " Frequency (speed) detected Foy| 7 R YIYTY Y [v
3(1003): Undervoltage detected (Inverter stopped) (LU) Y|Y|Y]|Y Y
4 (1004): Torque polarity detected (B/D) Y|Y|Y]|Y Y
5(1005): Inverter output limiting (loL) Y|Y|Y]|Y Y
6 (1006): Auto-restarting after momentary power
failure (IPF) Y|Y|Y]|Y Y
7 (1007): Motor overload early warning (oL) Y|Y|Y]|Y Y
8 (1008): Keypad operation enabled (KP) Y|Y|Y]|Y Y
10 (1010): Inverter ready to run (RDY) Y|Y]|Y]|Y Y
EEE Switch motor drive source between | | R R A Q
commercial power and inverter output QD
(For MC on commerecial line) (Swas) Y|Y|N|N N ©
127 Switch motor drive source between | | R R A @
commercial power and inverter output
(For secondary side) (SW52-2) Y|Y|N|N N n
13 Switch motor drive source between | | R R A %
commgrcial power and inverter output o
_________ (Forprimaryside) ____________(sweszn)| | | | Y|Y|N|N| N 5
15 (1015): Select AX terminal function o
(For MC on primary side) (AX) Y|Y|Y]|Y Y zZ
22 (1022): Inverter output limiting with delay (IOL2) Y|Y|Y]|Y Y @)
25 (1025): Cooling fan in operation (FAN) Y|Y|Y]|Y Y O
26 (1026): Auto-resetting (TRY) Y|Y|Y]|Y Y I'DI'I
28 (1028): Heat sink overheat early warning (OH) Y|Y|Y]|Y Y wn
30 (1030): Lifetime alarm (LIFE) Y|Y|Y]|Y Y
31 (1031): Frequency (speed) detected 2 (FDT2) Y|Y|Y]|Y Y
33 (1033): Reference loss detected (REF OFF) Y|Y|Y]|Y Y
35 (1035): Inverter output on (RUN2) Y|Y|Y]|Y Y
136 (1036): Overioad prevention control " (0LP) | -~} " | T [ Y Y Y[ Y[ N
37 (1037): Current detected (ID) Y|Y|Y]|Y Y
38 (1038): Current detected 2 (ID2) Y|Y|Y]|Y Y
39 (1039): Current detected 3 (ID3) Y|Y|Y]|Y Y
41 (1041): Low current detected (/IDL) Y|Y|Y]Y Y
42 (1042): PiDalarm (At | )Y Y Y YN
|43 (1043): Under PID control _ _____________(PID-CTL) | | I YLY LYY LN,
44 (1044): Motor stopped due to slow
flowrate under PID control (PID-STP) Y|Y|Y]|Y N
|45 (1045); Low output torque detected oy | ] R YIYTY Y[ v
46 (1046): Torque detected 1 (TD1) Y|Y|Y]|Y Y
47 (1047): Torque detected 2 (TD2) Y|Y|Y]|Y Y
48 (1048): Motor 1 selected (Swm1) Y|Y|Y]|Y Y
49 (1049): Motor 2 selected (SWmM2) Y|Y|Y]|Y Y
50 (1050): Motor 3 selected (SWmM3) Y|Y|Y]|Y Y
51 (1051): Motor 4 selected (SWM4) yly|vy|vy] v F codes
52 (1052): Running forward (FRUN) Y[Y]|Y]|Y Y
53 (1053): Running reverse (RRUN) Y|y |y|Y]| Y E codes
54 (1054): In remote operation (RMT) Y|Y|Y]|Y Y
156 (1056): Motor overheat detected by thermistor _(THM) | ___| I ASRARARA NS C codes
|57 (1057): Brakesignal . (BRKS) | ___| I YLY LYY LN,
58 (1058): Frequency (speed) detected 3 (FDT3) YlY|Y]|Y]| Y P codes
159 (1059): Terminal [C1] wire break ________(C1OFF) | | S ASRARARE IS
70 (1070): Speedvalid _________________oNzs)| ) ] LIRARARENS H codes
71 (1071): Speed agreement (DSAG) N[Y [Y]|Y N
72 (1072) Froqueney spesd) arvaisigna s~ (Far9) [ TNV Y VN Acodes
76 (1076): PG error detected (PG-ERR) N|Y[Y]Y N
82 (1082): Positioning completion signal _ (PSET) | | T NININ] Y[ N b codes
84 (1084). Maintenance tmer  (MNT)| | R YIYTY Y[ v
98 (1098): Light alarm (L-ALM) Y|Y|Y]|Y Y r codes
99 (1099): Alarm output (for any alarm) (ALM) Y|Y|Y]|Y Y
101 (1101): Enable circuit failure detected (DECF) Y[|Y]|Y]|Y Y J codes
102 (1102): Enable input OFF (EN OFF) Y|Y|Y]|Y Y
105 (1105): Braking transistor broken (DBAL) Y|Y[Y[|Y]Y d codes
2001 (3001): Output of step 1 (S001) Y|Y|Y]|Y Y
2002 (3002): Output of step 2 (S002) Y|Y|Y]|Y Y U codes
2003 (3003): Output of step 3 (S003) Y|Y|Y]|Y Y
2004 (3004): Output of step 4 (S004) Y|Y|Y]|Y Y
2005 (3005): Output of step 5 (S005) Y|Y|Y]|Y Y
2006 (3006): Output of step 6 (S006) Y|Y|Y]|Y Y
2007 (3007): Output of step 7 (S007) Y|Y|Y]|Y Y
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§ g Drive control
=2 2 Refer
Code Name Data setting range gc| 8 2:&?:; to
s2 g vii | PG [Wlo | wi |Torque| page:
S a VIf | PG | PG |control
2008 (3008): Output of step 8 (S008) Y|Y|Y]|Y Y |[5-139
2009 (3009): Output of step 9 (S009) Y|Y|Y]|Y Y
2010 (3010): Output of step 10 (S010) Y|Y]|Y]|Y Y
4001 (5001): Terminal [X1] input signal (X1) Y|Y|Y]|Y Y
4002 (5002): Terminal [X2] input signal (X2) Y|Y|Y]|Y Y
4003 (5003): Terminal [X3] input signal (X3) Y|Y|Y]|Y Y
4004 (5004): Terminal [X4] input signal (X4) Y[|Y|Y]|Y Y
4005 (5005): Terminal [X5] input signal (X5) Y|Y|Y]|Y Y
4006 (5006): Terminal [X6] input signal (X6) Y|Y|Y]|Y Y
4007 (5007): Terminal [X7] input signal (X7) Y|Y|Y]|Y Y
4010 (5010): Terminal [FWD] input signal (FWD) Y|Y|Y]|Y Y
4011 (5011): Terminal [REV] input signal (REV) Y|Y]|Y]|Y Y
6000 (7000): Final run command (FL_RUN) Y|Y|Y]|Y Y
6001 (7001): Final FWD run command (FL_FwWD) Y|Y|Y]|Y Y
6002 (7002): Final REV run command (FL_REV) Y|Y|Y]|Y Y
6003 (7003): During acceleration (DACC) Y|Y|Y]|Y Y
6004 (7004): During deceleration (DDEC) Y|Y|Y]|Y Y
6005 (7005): Under anti-regenerative control (REGA) Y|Y|Y]|Y Y
6006 (7006): Within dancer reference position (DR_REF) Y|Y|Y]|Y Y
6007 (7007): Alarm factor presence (ALM_ACT) Y|Y|Y]|Y Y
Setting the value in parentheses ( ) shown above assigns a
negative logic output to a terminal. (True if OFF.)
"Uo3| (Logic circuit) [0:  No function assigned N Y 0 Y|Y|Y]|Y Y
1: Through output + General-purpose timer
2: ANDing + General-purpose timer
3: ORing + General-purpose timer
4: XORing + General-purpose timer
5: Set priority flip-flop + General-purpose timer
6: Reset priority flip-flop + General-purpose timer
7: Rising edge detector + General-purpose timer
8: Failing edge detector + General-purpose timer
9: Rising and failing edge detector + General-purpose
timer
10: Input hold + General-purpose timer
11: Increment counter
12: Decrement counter
13: Timer with reset input
W (Type of timer) [0: No timer N Y 0 Y|Y|Y]|Y Y
1: On-delay timer
2: Off-delay timer
3: Pulses
4: Retriggerable timer
5: Pulse train output
U5 | (Timer) [0.00 to 600.00 N | Y oo Y |[Y[Y][Y] Y
U06 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
Uo7 | Step 2 (Input 2) [See UO2. N | Y | o See U02.
“uos| (Logic circuit) [See U03. N Y| o [Y[yY[vY][Y]y
W (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
“ut0| (Timer) | See U05. N|Y oo |Y|Y|[Y[Y][|Y
U11 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
“U12|step 3 (Input 2) [See U02. N| Y| o See U02.
EE) (Logic circuit) | See U03. N Y 0 Y|Y|Y]|Y Y
U4 (Type of timer) [See U04. N Y | o [yY[Y[Y]Y]Yy
“uts | (Timer) | See UO5. N|Y oo |Y|Y]|Y[Y]|Y
U16 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
"U17|Step 4 (Input 2) [See UO2. N Y | o See U02.
“uts| (Logic circuit) | See U03. N|Y ]| o |[Y[Y[Y[Y][Y
“utg| (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
"u20| (Timer) [See U05. N | Y |ooo Y |[Y[Y]|Y] Y
U21 |Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
“u22|step 5 (Input 2) [See UO2. N | Y | o See U02.
“u23] (Logic circuit) [See U03. N Y| o [Y[yY[vY][yY]y
W (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
"u25| (Timer) | See U05. N|Y oo |Y|Y|[Y[Y][|Y
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Drive control

s |2
22 2 |Default Refer
Code Name Data setting range gc| 8 setting to
s2 g vii | PG [Wlo | wi |Torque| page:
S a VIf | PG | PG |control
U26 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1. 5-139
“U27 [step 6 (Input 2) [See U02. N | Y| o See U02.
“u28 | (Logic circuit) | See U03. N|Y ]| o [Y[Y[Y[yY][]y
“u29 | (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
“U30 | (Timer) | See UO5. N|Y oo |Y|Y]|Y[Y]|Y
U31 |Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
"U32|step 7 (Input 2) [See UO2. N | Y | o See U02.
“U33| (Logic circuit) | See U03. N|Y ]| o |[Y[Y[Y[Y][]Y
“u34] (Type of timer) [See U04. N Y 0 Y|Y|Y[|Y Y
U35 | (Timer) | See U05. N|Y oo |Y|Y|[Y[Y][|Y
U36 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
"U37 [Step 8 (Input 2) [See U02. N| Y| o See U02.
“U3s | (Logic circuit) | See U03. N Y 0 Y|Y|Y]|Y Y
W (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
"U40 | (Timer) | See UO5. N Y oo |Y|Y|Y[Y]|Y
U41 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
"U42 [step 9 (Input 2) [See U02. N | Y| o See U02.
“U43 | (Logic circuit) | See U03. N|Y ]| o [Y[Y[Y[yY][]y
“U44 | (Type of timer) |See U04. N Y 0 Y|Y|Y]|Y Y
“U4s | (Timer) | See UO5. N|Y oo |Y|Y]|Y[Y]|Y
U46 | Customizable Logic: (Input 1) [See UO1. N Y 0 See UO1.
"U47 | Step 10 (Input 2) [See UO2. N | Y | o See U02.
“u4g | (Logic circuit) | See U03. N|Y ]| o |[Y[Y[Y[Y][]Y
W (Type of timer) [See U04. N Y 0 Y|Y|Y]|Y Y
"Us0 | (Timer) | See U05. N Y oo |Y|Y|[Y[Y]|yY
U71 |Customizable Logic Output Signal 1 |0: Disable N Y 0 Y|Y|Y]|Y Y
] (Output selection) | 4- Step 1 output (S001)
_U72 | Customizable Logic Output Signal 2 |2: Step 2 output (s002) | N Y 0 Y|Y|Y]|Y Y
U73 | Customizable Logic Output Signal 3 |3: Step 3 output (S003) | N Y 0 Y|Y]|Y]|Y Y
"U74 | Customizable Logic Output Signal 4 |4: Step 4 output ooy | N [ vy [ o [y[y[v]vy] ¥
W Customizable Logic Output Signal 5 |5: Step 5 output (S005) | N Y 0 Y|Y|Y]|Y Y
6: Step 6 output (S006)
7: Step 7 output (S007)
8: Step 8 output (S008)
9: Step 1 output (S009)
10: Step 10 output (S010)
U81 | Customizable Logic Output Signal 1 [0 (1000): Select multi-frequency (0 to 1 steps) (SS1) | N Y 100 [ Y [Y [|Y]|Y N
(Function selection) 1" (1001). ~ Select multi-frequency (0 to 3 steps)  (SS2) | YIYIY] Y[~
W Customizable Logic Output Signal 2 |2 (1002): _Sél_e_ci ;n_u_ltrfr_e_q_u_ehgzy_/ _(6 Io_ _7_s_té;;s_) _____ ( :S_S_4_) N Y 100 _\; T _Y_ T V _\_( B ;\l_ )
"U83 | Customizable Logic Output Signal 3 [3 (1003): Select multi-frequency (0 to 15 steps)  (SS8) | N | v | 100 | Y [ Y | Y] Y[ N~
"U84 | Customizable Logic Output Signal 4[4 (1004); ~ Select ACC/DEC time (2 steps) | RTH | N | v [ 100 [Y[Y]Y]Y[ N
W Customizable Logic Output Signal 5 |5 (1005); _Sél_e_cE /_A_C_(EI_D_E_(E {iFn_e_ (_4_s_tébé)_ ________ (_R;‘I:Z_) N Y 100 _\; T _Y_ T V _\_( B ;\l_ )
(6 (1006): Enable 3-wire operation  (HLD) | | R YIYTY Y[ v
Coast to a stop (BX) Y|Y|Y]|Y Y
Reset alarm (RST) Y|Y|Y[|Y Y
Enable external alarm trip (THR) Y|Y|Y]|Y Y
(9 = Active OFF, 1009 = Active ON)
"Readyforjogging _@woe)| || YIYIY Y[~
11 (1011): . Select frequency command 211 (HzzMz1) | | | MEAFRA 2D
(12 (1012); Selectmotor2 w2 ] YIYIY Y[ v
Enable DCbraking ~ (@cBRK) | | | YIYIY Y[~
T MR 2R2
T YIYIN]N] N
T YIYIN]N] N
. UP (Increase output frequency) . (wpy | | ] _\; T _Y_ T V _\_(_ B ;\l_ )
18 (1018): DOWN (Decrease output frequency) (DOWN) | | R MEARAR 2D
Cancel PIDcontrol ~ (HzPID) | | T YIYIY Y[~
21 (1021) . Switch normaliinverse operaton  (IVS) || R MEAFRA 2D
22 (1022): Interlock | ] T YIYIY Y[ v
. Cancel torque control _ (HZ/TRQ) | | T NINTN]N] Y
"""" . Enable communications link viaRs-485 | | | [ 1 ]
or fieldbus (LE) Y|Y|Y]|Y Y
25 (1025): Universal DI (U-DI) Y|Y|Y]|Y Y
26 (1026): Enable auto search for iding motor | | R R A
speed at starting (STM) Y|Y]|Y|N Y
30 (1030): Forcetostop  (stoP)| ] R YIYTY Y[ v
(30 = Active OFF, 1030 = Active ON)
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5 g Dri trol
So| 5 Default rive control Refer
Code Name Data setting range g,'g 8 setting to
s2| & VI PG |w/o | w/ Torque| P29€:
5 8 Vi | PG | PG |
32 (1032): Precexcitation ________________(BxmE) | [ [ ] NN Y Y N 5139
33 (1033): Reset PID integral and differential
N components (RS | | | | RARARERA NN
34 (1034): Hold PID integral component_ ____ (PID-HLD) | [ """ "] RARARARA NN
35 (1035): Select local (keypad) operation (LOC) Y|Y|Y]|Y Y
36 (1036): Select motor 3 (M3) Y|Y|Y]|Y Y
37 (1037): Select motor 4 (M4) Y|lY|Y|Y Y
. Protect motor from dew condensation _(OWP) | [ | | RARARSRA S
40: Enable integrated sequence to switch
- _____Yocommercial power (50Hz) _______ uswso) | L] Y Y INING N
41: Enable integrated sequence to switch
.......locommercial power 6O Hz) asweo) | | | ... Y LY INJNG N
47(1047): Servolockcommand ___________(EOCK) | | | ____| NJNIN]Y N
49(1049): Pulsetrainsign . SN | o] YAY XYY
70 (1070): Cancel constant peripheral speed
I control .. \HZLSO)| | | ____| Y Y LYY ] N ]
71 (1071): Hold the constant peripheral speed
I control frequency in the memory _ (LSC-HLD) | | | ___| Y Y LYY N ]
72 (1072): Count the run time of commercial
o] power-drivenmotor f _______(CRUN-MT)| | | ____| YYINING Y]
73 (1073): Count the run time of commercial
oo power-divenmotor2 _________(CRUN-M2)| | | | YAY NN Y
: Count the run time of commercial
I powerdrivenmotor3 _________(CRUN-M3)| | | ____| Y Y INNG Y]
: Count the run time of commercial
power-driven motor 4 (CRUN-M4) YIY[N|N] Y |
76 (1076): Selectdroopcontrol ____________(DROOP) YLYLY ] N
77 (1077): | Cancel PGalarm ______________ (Pe-CCL) YUANLY LY
81 (1081): Clear all customizable logic timers (CLTC) Y|Y|Y]|Y Y
98: Run forward (FWD) Y[Y|Y|Y Y
99: Run reverse (REV) Y|Y|Y]|Y Y
100: No function assigned (NONE) Y[Y|Y|Y Y
Setting the value of 1000s in parentheses ( ) shown above
assigns a negative logic input to a terminal.
U91 | Customizable Logic Timer Monitor 1: Step 1 N Y 1 Y|Y|Y]|Y Y
(Step selection) (5. Step 2
3: Step 3
4: Step 4
5. Step5
6: Step 6
7. Step7
8: Step 8
9: Step 9
10: Step 10
y codes: LINK Functions
5 g Dri trol
. -g E’ 2 Default rive contro Refer
Code Name Data setting range o 8 setting to
S2| = VI PG [w/o | w/ |Torque| page:
S 8 VIf | PG | PG |control
y01 |RS-485 Communication 1 1 to 255 N Y 1 Y|Y|Y]|Y Y |[5-147
(Station address)
y02 | (Communications error processing) |0: Immediately trip with alarm 5~5 Y Y 0 Y|Y|[Y[|Y Y
1: Trip with alarm £~/ after running for the period specified
by timer y03
2: Retry during the period s#)ecified by timer y03. If the retry
fails, trip with alarm £~
If it succeeds, continue to run.
3: Continue to run
y03 (Timer) |0.0t0 60.0 s Y Y 2.0 Y|Y|Y]|Y Y
yo4 (Baud rate) [0: 2400 bps Y Y 3 Y|Y[Y[|Y Y
1: 4800 bps
2: 9600 bps
3: 19200 bps
4: 38400 bps
y05 (Data length) |0: 8 bits 1: 7 bits Y Y 0 Y|Y|Y]|Y Y
y06 (Parity check) |0: None (2 stop bits) Y Y 0 Y|Y|Y]|Y Y
1: Even parity (1 stop bit)
2: Odd parity (1 stop bit)
3: None (1 stop bit)
yo7 (Stop bits) |0: 2 bits 1: 1 bit Y Y 0 Y|Y|Y]|Y Y
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Code

Name

Data setting range

running

Default
setting

Drive control

Vit

PG
\i

w/o
PG

w/
PG

Torque
control

Refer
to
page:

y08

y09
y10

RS-485 Communication 1
(No-response error detection time)

(Response interval)
(Protocol selection)

0: No detection; 1to 60 s

< Change when

=< | Data copying

Y

Y

Y

Y

0.00t0 1.00 s

<

0.01

Y

Y

Y

Y

0: Modbus RTU protocol
1: FRENIC Loader protocol (SX protocol)
2: Fuji general-purpose inverter protocol

<|=<

<

Y

Y

Y

Y

y11

y13
y14

y15

y16

y17
“y18]|
“y19 |

y20

RS-485 Communication 2
(Station address)

(Communications error processing)

(Timer)
(Baud rate)

(Data length)

(Parity check)

(Stop bits)

(No-response error detection time)
(Response interval)

(Protocol selection)

1to 255

0: Immediately trip with alarm £~
: Trip with alarm £~ after running for the period specified
by timer y13
2: Retry during the period s#)ecified by timer y13. If the retry
fails, trip with alarm £~~~ If it succeeds, continue to
run.

3: Continue to run

N

0.0t060.0 s

2.0

0: 2400 bps
: 4800 bps
: 9600 bps
: 19200 bps
: 38400 bps

: 8 bits
. 7 bits

: None (2 stop bits)
: Even parity (1 stop bit)
: Odd parity (1 stop bit)

: 2 bits 1: 1 bit

: No detection; 1t0 60 s

.00t01.00 s

: Modbus RTU protocol
: Fuji general-purpose inverter protocol

<|=<|=<|=<

<|=<|=<|=<

<|=<[=<|=<

<|=<|=<|=<

<|=<|=<|=<

<|=<|=<|=<

<|=<|=<|=<

5-147

y97

Communication Data Storage
Selection

: Save into nonvolatile storage (Rewritable times limited)
: Write into temporary storage (Rewritable times unlimited)

: Save all data from temporary storage to nonvolatile one
(After saving data, the y97 data automatically returns to
)

1
2
3
4
0
1
0
1
2
3: None (1 stop bit)
0
0
0
0
2
0
1
2

<

<

<

<

<

<

5-149

y98

Bus Link Function (Mode selection)

Run command
Follow H30 data
Follow H30 data
Via fieldbus option
Via fieldbus option

Frequency command
: Follow H30 data
: Via fieldbus option
: Follow H30 data
: Via fieldbus option

W N =~ O

5-105
5-149

y99

Loader Link Function
(Mode selection)

Run command
Follow H30 and y98 data
Follow H30 and y98 data

Frequency command
0: Follow H30 and y98 data

: Via RS-485 link
(FRENIC Loader)

[N

2: Follow H30 and y98 data  Via RS-485 link
(FRENIC Loader)
3: Via RS-485 link Via RS-485 link

(FRENIC Loader) (FRENIC Loader)

5-149
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Table A Factory Default According to Shipping Destination

Shipping destination
. Asia EU
Function code Name
FRN__ Glm-2A FRN__ GIlm-4A FRN___Glm-4E
200 V class series 400 V class series 400 V class series
F03,A01,b01, 101 Maximum frequency
E31, E36, E54 Frequency detection (Level) 60.0 Hz 30.0 Hz 500 Hz
F05, A03, b03, r03 Rated voltage at base frequency
F06, AO4, b04, 104 | Maximum output voltage 220V asv 400v

Note: A box (M) in the above table replaces S or E depending on the enclosure.

Table B Factory Defaults Depending upon Inverter Capacity

Tnverter Torque boost 1 to 4 Auto-restart after Inverter Torque boost 1 to 4 Auto-restart after
capacity F09/A05/b05/105 momentary power failure capacity F09/A05/b05/05 momentary power failure
(kW) r HI3 (kW) T HI3
04 7.1 55
0.75 75
—_— 1.5
1.5 6.8 90
22 0.5 110
3.7 (4.0)* 5.5 132
2.0
5.5 4.9 160
7.5 44 200
0.0
11 35 220 2.5
15 2.8 280
18.5 315
E— 2.2 1.0 4.0
22 355
30 400
37 0.0 500 5.0
45 1.5 630

* 4.0 kW for the EU.
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Table C Motor Parameters

The tables given below list the function codes dedicated to motor 1. For motors 2 to 4, replace the function codes with the

ones dedicated to the respective motor.

G1m-2A)

Three-phase 200 V class series for Asia (FRN
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Abox (m) replaces S or E depending on the enclosure.

Note
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Table C Motor Parameters (Continued)

G1m-4A)

Three-phase 400 V class series for Asia (FRN
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A box (M) replaces S or E depending on the enclosure.
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Table C Motor Parameters (Continued)

G1m-4E)

Three-phase 400 V class series for EU (FRN
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A box (M) replaces S or E depending on the enclosure.
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5.2 Details of Function Codes

This section provides the details of the function codes. The descriptions are, in principle, arranged in the order of function
code groups and in numerical order. However, highly relevant function codes are collectively described where one of them
first appears.

5.2.1 Fundamental Functions

F00 Data Protection

F00 specifies whether to protect function code data (except F00) and digital reference data (such as frequency command
and PID command) from accidentally getting changed by pressing the @ / &) keys on the keypad.

Changing function code data Changing digital reference data
Data for FOO 3 . B ;
From the keypad Via communications link with the @3 / &) keys
0 Allowed Allowed Allowed
1 Not allowed * Allowed Allowed
2 Allowed Allowed Not allowed
3 Not allowed * Allowed Not allowed

*Only F00 data can be modified with the keypad, while all other function codes cannot.

To change FOO data, simultaneous keying of "6 + (N" (from 0 to 1) or "§9 + &) (from 1 to 0) keys is required.

For similar purposes, WE-KP, a signal enabling editing of function code data from the keypad is provided as a terminal
command for digital input terminals. (Refer to the descriptions of EO1 through E07, data = 19)

The relationship between the terminal command WE-KP and FOO data are as shown below.

Changing function code data
WE-KP - — -
From the keypad Via communications link
OFF Not allowed
- Allowed
ON Follow the FOO setting

@ * If you mistakenly assign the terminal command WE-KP, you no longer edit or modify function code data. In
such a case, temporarily turn this WE-KP-assigned terminal ON and reassign the WE-KP to a correct
command.

* WE-KP is only a signal that allows you to change function code data, so it does not protect the frequency
settings or PID speed command specified by the @ and &) keys.

Tip Even when FOO = 1 or 3, function code data can be changed via the communications link.

FO1 Frequency Command 1
F18 (Bias, Frequency command 1) C30 (Frequency Command 2)
C31 to C35 (Analog Input Adjustment for [12]) C36 to C39 (Analog Input Adjustment for [C1])

C41 to C45 (Analog Input Adjustment for [V2]) C50 (Bias (Frequency command 1), Bias base point)
H61 (UP/DOWN Control, Initial frequency setting) d59, d61 to d63 (Command (Pulse Rate Input))

FO1 or C30 sets the command source that specifies reference frequency 1 or reference frequency 2, respectively.

Data for .

FO1, C30 Function Refer to
0 Enable @Y / ©) keys on the keypad. [1]
1 Enable the voltage input to terminal [12] (0 to £10 VDC, maximum frequency obtained at +10

VDC).
5 Enable the current input to terminal [C1] (+4 to +20 mA DC, maximum frequency obtained at +20
mA DC). (SWS5 on the control PCB should be turned to the C1 side (factory default).)
Enable the sum of voltage (0 to £10 VDC) and current inputs (+4 to +20 mA DC) given to terminals
[12] and [C1], respectively. See the two items listed above for the setting range and the value [2]
3 required for maximum frequencies. (SW5 on the control PCB should be turned to the C1 side
(factory default).)
Note: If the sum exceeds the maximum frequency (F03), the maximum frequency will apply.
5 Enable the voltage input to terminal [V2] (0 to £10 VDC, maximum frequency obtained at 10
VDC). (SW5 on the control circuit board should be turned to the V2 position (factory default).)
Enable UP and DOWN commands assigned to the digital input terminals.
7 The UP command (any of EO1 to EO7 = 17) and DOWN command (any of EO1 to E07 = 18) should [3]
be assigned to any of digital input terminals [X1] to [X7].
For details, refer to the descriptions of EO1 through E07.
8 Enable @ / &) keys on the keypad (balanceless-bumpless switching available). [1]
1 Enable a digital input interface card (option). _
(For details, refer to the Digital Input Interface Card Instruction Manual.)
Enable the "Pulse train input" PIN command assigned to digital input terminal [X7] (E07 = 48), or a
12 . . [4]
PG interface card (option).
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W Setting up a reference frequency
[1] Using the keypad (FO01 = 0 (factory default) or 8)

(1) Set FOI data to "0" or "8." This can be done only when the inverter is in Running mode.
(2) Press the @ / &) key to display the current reference frequency. The lowest digit on the LED monitor will blink.

(3) To change the reference frequency, press the @ / &) key again. To save the new setting into the inverter's
memory, press the key (when E64 = 1 (factory default)). When the power is turned ON next time, the new
setting will be used as an initial reference frequency.

Tip

In addition to the saving with the key described above, auto-saving is also available (when E64 = 0).
If you have set FO1 data to "0" or "8," but have selected a frequency command source other than
frequency command 1 (i.e., frequency command 2, frequency command via communication, or
multi-frequency command), then the é and ) keys are disabled to change the current frequency
command even in Running mode. Pressing either of these keys just displays the current reference
frequency.

When you start specifying the reference frequency or any other parameter with the @ /' Q) key, the
least significant digit on the display blinks; that is, the cursor lies in the least significant digit. Holding
down the @ / &) key changes data in the least significant digit and generates a carry, while the cursor
remains in the least significant digit.

While the least significant digit is blinking by pressing the @ /' &) key, holding down the key for
more than 1 second moves the cursor from the least significant digit to the most significant digit. Further
holding it down moves the cursor to the next lower digit. This cursor movement allows you to easily
move the cursor to the desired digit and change the data in higher digits.

Setting FO1 data to "8" enables the balanceless-bumpless switching. When the frequency command
source is switched to the keypad from any other source, the inverter inherits the current frequency that
has applied before switching, providing smooth switching and shockless running.

[2] Using analog input (F01 =1 to 3, or 5)

When any analog input (voltage input to terminals [12] and [V2], or current input to terminal [C1]) is selected by FO1, it
is possible to arbitrarily specify the reference frequency by multiplying the gain and adding the bias. The polarity can be
selected and the filter time constant and offset can be adjusted.

Adjustable elements of frequency command 1

Data f Bias Gain Filter
e;glor Input terminal Input range . Base . Base |Polarity| time | Offset
Bias . Gain - tant
point point constan
O0to+10V,
1 [12] 210 to +10V F18 C50 | C32 | C34 C35 C33 C31
2 [C1] 4 t0 20 mA F18 C50 | C37 | C39 - C38 C36
0to+10V,
3 [;2}]1—% [C1] 1 100 +10'V F18 C50 | C32 | C34 C35 C33 C31
(Sumofthe twovalues) 7 oma | FI8 | €50 | €37 | €30 | - 38 | C36
0to+10V,
5 [V2] 10 to +10V F18 C50 | C42 | C44 C45 C43 C41

B Offset (C31, C36, C41)

C31, C36 or C41 specifies an offset for analog input voltage or current. The offset also applies to signals sent from the
external equipment.

B Filter time constant (C33, C38, C43)

C33, C38, or C43 specifies a filter time constant for analog input voltage or current. Choose an appropriate value for the
time constant taking into account the response speed of the mechanical system since a large time constant slows down
the response. When the input voltage fluctuates due to noise, specify a larger time constant.

B Polarity (C35, C45)
C35 or C45 specifies the input range for analog input voltage.

Data for C35/C45 Terminal input specifications
0 -10 to +10 VDC
1 0 to +10 VDC (negative value of voltage is regarded as 0 V)
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B Gain and bias

Reference frequency
%

Gain
(C32, C37 or C42) .
Point B
Bias
(F18) [ i pointA
» Analog input
0 Bias Gain  100%

base base
point point
(C50) (C34, C39 or C44)

Note If FO1 =3 (the sum of [12] + [C1] is enabled), the bias and gain are independently applied to each of the
voltage and current inputs given to terminals [12] and [C1], and the sum of the two values is applied as the
reference frequency.

F18, C50, C32 and C34 l

v
. +
[12] — Bias, Reference frequency
Gain A
Bias,
(1 Gain

A

| F18, C50, C37 and C39 ‘

In the case of unipolar input (terminal [12] with C35 = 1, terminal [C1], terminal [V2] with C45 = 1)

As shown in the graph above, the relationship between the analog input and the reference frequency specified by
frequency command 1 can arbitrarily be determined by points "A" and "B." Point "A" is defined by the combination of
the bias (F18) and its base point (C50); Point "B," by the combination of the gain (C32, C37 or C42) and its base point
(C34, C39 or C44).

The combination of C32 and C34 applies to terminal [12], that of C37 and C39, to [C1] (C1 function), and that of C42
and C44, to [C1] (V2 function).

Configure the bias (F18) and gain (C32, C37 or C42), assuming the maximum frequency as 100%, and the bias base
point (C50) and gain base point (C34, C39 or C44), assuming the full scale (10 VDC or 20 mA DC) of analog input as
100%.

+ The analog input less than the bias base point (C50) is limited by the bias value (F18).

+ Specifying that the data of the bias base point (C50) is equal to or greater than that of each gain base point
(C34, C39 or C44) will be interpreted as invalid, so the inverter will reset the reference frequency to 0 Hz.

Note

Example: Setting the bias, gain and their base points when the reference frequency 0 to 60 Hz follows the analog input
of 1 to 5 VDC to terminal [12] (in frequency command 1).

Reference frequency

Hz % (Assuming the maximum frequency
FO3 = 60 Hz as 100%.)

Gain (C32) 60 Hz | 100% :
Point B

Point A

I
o

Bias (F18) 0 Hz » Analog input (voltage)

1V 5V 10V
| 1 1 |
10% 50% 100%

Bias Gain
base base
point point
(C50) (C34)

» Analog input (%)

(Assuming the full scale (10 VDC)
of analog input as 100%.)

(Point A)

To set the reference frequency to 0 Hz for an analog input being at 1 V, set the bias to 0% (F18 = 0). Since 1 V is the
bias base point and it is equal to 10% of 10 V (full scale of terminal [12]), set the bias base point to 10% (C50 = 10).
(Point B)

To make the maximum frequency equal to the reference frequency for an analog input being at 5 V, set the gain to
100% (C32 = 100). Since 5 V is the gain base point and it is equal to 50% of 10 V (full scale of terminal [12]), set the
gain base point to 50% (C34 = 50).

Note TIhe setting procedure for specifying a gain or bias alone without changing any base points is the same as that
of Fuji conventional inverters of FRENIC5000G11S/P11S series, FVR-E118S series, etc.
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In the case of bipolar input (terminal [12] with C35 = 0, terminal [V2] with C45 = Q)

Setting C35 and C45 data to "0" enables terminal [12] and [V2] to be used for bipolar input (-10 V to +10 V)
respectively.

When both F18 (Bias) and C50 (Bias base point) are set to "0," the negative and positive voltage inputs produce
reference frequencies symmetric about the origin point as shown below.

Reference frequency

Gain | .. H
(C32) ' Point !

10V : Terminal [12] input
; Gain 10V Terminal [V2] input
base
point
(C34)

Note Conﬁguring F18 (Bias) and C50 (Bias base point) to specify an arbitrary value (Points Al, A2, and A3) gives
the bias as shown below.

Reference frequency

Point A1

: Terminal [12] input
-10V 10v  Terminal [V2] input

| Point As

Note A reference frequency can be specified not only with the frequency (Hz) but also with other menu items,
depending on the setting of function code E48 (=3 to 5, or 7).

[3] Using digital input signals UP/DOWN (F01 = 7)

When the UP/DOWN control is selected for frequency setting with a run command ON, 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 frequency as listed below.

To enable the UP/DOWN control for frequency setting, it is necessary to set FO1 data to "7" and assign the UP and
DOWN commands to any of digital input terminals [X1] to [X7], [FWD] and [REV] with any of EO1 to E07 (data= 17
or 18).

up DOWN .
Function
Data=17 Data =18

OFF OFF Keep the current output frequency.
ON OFF Increase the output frequency with the acceleration time currently specified.
OFF ON Decrease the output frequency with the deceleration time currently specified.
ON ON Keep the current output frequency.

B Specifying the initial value for the UP/DOWN control

Specify the initial value to start the UP/DOWN control.

Data for H61 Initial value to start the UP/DOWN control

Mode fixing the value at "0":

0 The inverter automatically clears the value to "0" when restarted (including powered ON).
Speed up by the UP command.

Mode holding the final output frequency in the previous UP/DOWN control:

1 The inverter internally holds the last output frequency set by the UP/DOWN control and
applies the held frequency at the next restart (including powering ON).

At the time of restart, if an UP or DOWN terminal command is entered before the internal frequency reaches
the output frequency saved in the memory, the inverter saves the current output frequency into the memory
and starts the UP/DOWN control with the new frequency.

Pressing one of these keys overwrites the frequency held in the inverter.

Note
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Frequency

' Frequency saved in internal memory

[

i Output frequency
Run —
command ON OFF | I ON
upP i
terminal
command I_I ON

Initial frequency for the UP/DOWN control when the frequency command source is switched

When the frequency command source is switched to the UP/DOWN control from other sources, the initial frequency for
the UP/DOWN control is as listed below:

Initial frequency for UP/DOWN control

Frequency command source Switching command
H61 =0 | H61 = 1
Other than UP/DOWN Select frequency Reference frequency given by the frequency
(Fo1, C30) command 2/1 (Hz2/Hz1) command source used just before switching
PID control Cancel PID control (Hz/PID) Reference frequency given by PID control (PID
controller output)
Multi-frequenc Select multi-frequency Reference frequency Reference frequency at
q y (881, SS2, S84 and $58) given by the frequency the time of previous

Enable communications link command source used UP/DOWN control

Communications link via RS-485 or ficldbus (LE) just before switching

[4] Using pulse train input (F01 = 12)

B Selecting the pulse train input format (d59)

A pulse train in the format selected by the function code d59 can give a frequency command to the inverter. Three types
of formats are available; the pulse train sign/pulse train input, the forward rotation pulse/reverse rotation pulse, and the
A and B phases with 90 degree phase difference. If no optional PG interface card is mounted, the inverter ignores the
setting of the function code d59 and accepts only the pulse train sign/pulse train input.

The table below lists pulse train formats and their operations.

Pulse train input format Operation overview
selected by d59 P
0: Pulse train sign/ Frequency/speed command according to the pulse train rate is given to the inverter.
Pulse train input The pulse train sign specifies the polarity of the frequency/speed command.
e For the inverter without an optional PG interface card
Pulse train input: PIN assigned to the digital terminal [X7] (data = 48)
Pulse train sign: SIGN assigned to a digital terminal other than [X7] (data = 49)
If no SIGN is assigned, polarity of any pulse train input is positive.
1: Forward rotation Frequency/speed command according to the pulse train rate is given to the inverter.
pulse/Reverse rotation The forward rotation pulse gives a frequency/speed command with positive
pulse polarity, and a reverse rotation pulse, with negative polarity.
2: A and B phases with 90 Pulse trains generated by A and B phases with 90 degree phase difference give a
degree phase difference frequency/speed command based on their pulse rate and the phase difference to an
inverter.

For details of operations using the optional PG interface card, refer to the Instruction Manual for it.
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90 degree (_3
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B Pulse count factor 1 (d62), Pulse count factor 2 (d63)

For the pulse train input, function codes d62 (Command (Pulse rate input), (Pulse count factor 1)) and d63 (Command
(Pulse rate input), (Pulse count factor 2)) define the relationship between the input pulse rate and the frequency
command (reference).

Frequency reference
f (Hz)

A

Pulse count factor 2 (d63)

. Pulse train input rate

0 " Np (kp/s)
Pulse count factor 1 (d62)

Relationship between the Pulse Train Input Rate and Frequency Command (Reference)

As shown in the figure above, enter the pulse train input rate into function code d62 (Command (Pulse rate input),
(Pulse count factor 1)), and enter the frequency reference defined by d62 into d63 (Command (Pulse rate input), (Pulse
count factor 2)). The relationship between the pulse train input rate (kp/s) inputted to the PIN terminal and the
frequency reference f* (Hz) (or speed command) is given by the expression below.

Pulse count factor 2 (d63)

' (Hz) = Np (kp/s) x
Pulse count factor 1 (d62)

t* (Hz) . Frequency reference
Np (kp/s)  : Input pulse rate

In the case of A and B phases with 90 degree phase difference, note that the pulse
train rate is not the one 4-multiplied.
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The pulse train sign, forward/reverse rotation pulse, and A/B phase difference define the polarity of the pulse train input.
Combination of the polarity of the pulse train input and the FWD/REV command determines the rotational direction of
the motor. The table below shows the relationship between the polarity of the pulse train input and the motor rotational

direction.
Pulse Train Polarity Run command Motor rotational direction
Positive (+) FWD (Run forward command) Forward
Positive (+) REV (Run reverse command) Reverse
Negative (-) FWD (Run forward command) Reverse
Negative (-) REV (Run reverse command) Forward

Mounting an optional PG interface card automatically switches the pulse train input source to the card and

Note disables the input from the terminal [X7].

B Filter time constant (d61)

do61 specifies a filter time constant for pulse train input. Choose an appropriate value for the time constant taking into
account the response speed of the mechanical system since a large time constant slows down the response. When the
reference frequency fluctuates due to small number of pulses, specify a larger time constant.

Switching frequency command
Using the terminal command Hz2/Hzl assigned to one of the digital input terminals switches between frequency
command 1 (FO1) and frequency command 2 (C30).

) For details about Hz2/Hzl1, refer to EO1 to EQ7 (data = 11).

Terminal command Hz2/Hz1 Frequency command source
OFF Follow FO1 (Frequency command 1)
ON Follow C30 (Frequency command 2)
F02 Operation Method

F02 selects the source that specifies a run command.

Data for F02 Run Command Description
Keypad Enables the / keys to run and stop the motor.
0 (Rotational direction specified by The rotational direction of the motor is specified by terminal
terminal command) command FWD or REV.
| External signals Enables terminal command FWD or REV to run the motor.
(Digital input terminal commands)
Keypad Enables / keys to run and stop the motor. Note that
2 (Forward rotation) this run command enables only the forward rotation.
There is no need to specify the rotational direction.
Keypad Enables / keys to run and stop the motor. Note that
3 (Reverse rotation) this run command enables only the reverse rotation.
There is no need to specify the rotational direction.

* When function code FO2 = 0 or 1, the "Run forward" FWD and "Run reverse" REV terminal commands must
be assigned to terminals [FWD] and [REV], respectively.

* When the FWD or REV is ON, the F02 data cannot be changed.

* When changing terminal command assignments to terminals [FWD] and [REV] from commands other than
the FWD and REV to the FWD or REV with FO2 being set to "1," be sure to turn the target terminal OFF
beforehand; otherwise, the motor may unintentionally rotate.

Note

B 3-wire operation with external input signals (digital input terminal commands)

The default setting of the FWD and REV are 2-wire. Assigning the terminal command HLD self-holds the forward
FWD or reverse REV run command, to enable 3-wire inverter operation. Short-circuiting the HLD-assigned terminal
and [CM] (i.e., when HLD is ON) self-holds the first FWD or REV at its rising edge. Turning the HLD OFF releases
the self-holding. When no HLD is assigned, 2-wire operation involving only FWD and REV takes effect.

L) For details about HLD, refer to E01 to EQ7 (data = 6).
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Output

f
requency / Forward '\
\ Reverse /
: Ignored ; y
FwD ON| / :\"m :
REV ON| | ON

wo [on | [ v |

In addition to the run command sources described above, higher priority command sources including remote and local
mode (see Section 7.3.6) and communications link are provided. For details, refer to the block diagrams in Chapter 6 in
FRENIC-MEGA User's Manual.

F03 Maximum Frequency 1

G "deyn

FO03 specifies the maximum frequency to limit the output frequency. Specifying the maximum frequency exceeding the
rating of the equipment driven by the inverter may cause damage or a dangerous situation. Make sure that the maximum
frequency setting matches the equipment rating.

- Data setting range: 25.0 to 500.0 (Hz)

@ * For MD- and LD-mode inverters, set the maximum frequency at 120 Hz or below.
* Under vector control with speed sensor, set the maximum frequency at 200 Hz or below, and under vector
control without speed sensor, at 120 Hz or below.
 If a setting exceeding the maximum setting value (e.g., 500 Hz) is made, the reference speed and analog
output (FMA) will be based on the full scale/reference value (10V/500 Hz). However, the frequency is
internally limited. Even if 10 V is inputted, the frequency 500 Hz will be internally limited to 200 Hz.

AWARNING

The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the
specifications of motors or equipment beforehand.
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Otherwise injuries could occur.

Modifying F03 data to allow a higher reference frequency requires also changing F15 data specifying a

Note frequency limiter (high).

F04 to FO5 Base Frequency 1, Rated Voltage at Base Frequency 1

F06 Maximum Output Voltage 1
H50, H51 (Non-linear V/f Pattern 1 (Frequency and Voltage))
H52, H53 (Non-linear V/f Pattern 2 (Frequency and Voltage))
H65, H66 (Non-linear V/f Pattern 3 (Frequency and Voltage))

These function codes specify the base frequency and the voltage at the base frequency essentially required for running
the motor properly. If combined with the related function codes H50 through H53, H65 and H66, these function codes
may profile the non-linear V/f pattern by specifying increase or decrease in voltage at any point on the V/f pattern.

The following description includes setups required for the non-linear V/f pattern.

At high frequencies, the motor impedance may increase, resulting in an insufficient output voltage and a decrease in
output torque. To prevent this problem, use FO6 (Maximum Output Voltage 1) to increase the voltage. Note, however,
that the inverter cannot output voltage exceeding its input power voltage.

V/f point Function code Remarks
Frequency | Voltage
The setting of the maximum output voltage is disabled
. when the auto torque boost, torque vector control, vector
Maximum frequency F03 F06 control without speed sensor, or vector control with speed
sensor is selected.
Base frequency F04 F05
Non-linear V/f pattern 3 H65 H66 Disabled when the auto torque boost, torque vector
Non-linear V/f pattern 2 H52 H53 control, vector control without speed sensor, or vector
Non-linear V/f pattern 1 H50 H51 control with speed sensor is selected.
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Examples:

B Normal (linear) V/f pattern

Rated voltage at base frequency 1 (F05)

Output voltage (V)
A

Maximum output voltage 1 (F06)

Base
frequency 1
(FO4)

W V/f pattern with three non-linear points

Rated voltage at base frequency 1 (F05)
Non-linear V/f pattern 3 (Voltage) (H66)

Non-linear V/f pattern 2 (Voltage) (H53)

Non-linear V/f pattern 1 (Voltage) (H51) |y

B Base Frequency 1 (F04)

Output voltage (V)
A

» Output frequency (Hz)
Maximum

frequency 1

(FO3)

Maximum output voltage 1 (F06)

Non-linear Non-linear Non-linear Base

V/f pattern 1 V/f pattern 2 V/f pattern 3 frequency 1
(Frequency) (Frequency) (Frequency) (F04)
(H50) (H52) (H65)

Set the rated frequency printed on the nameplate labeled on the motor.

B Rated Voltage at Base Frequency 1 (F05)
Data setting range: 0: Output a voltage in proportion to input voltage

(The Automatic Voltage Regulator (AVR) is disabled.)

80 to 240 (V): Output an AVR-controlled voltage for 200 V class series

160 to 500 (V): Output an AVR-controlled voltage for 400 V class series

Set "0" or the rated voltage printed on the nameplate labeled on the motor.

- If FO5 = 0, the rated voltage at base frequency is determined by the power source of the inverter. The output voltage

will fluctuate in line with the input voltage fluctuation.

- If FO5 = an arbitrary value other than 0, the inverter automatically keeps the output voltage constant in line with the
setting. When any of the auto torque boost, auto energy saving, etc. is enabled, the FO5 data should be equal to the

rated voltage of the motor.

Note

In vector control, current feedback control is performed. In the current feedback control, the current is
controlled with the difference between the motor induced voltage and the inverter output voltage. For a proper
control, the inverter output voltage should be sufficiently higher than the motor induced voltage. Generally,

» Output frequency (Hz)
Maximum

frequency 1

(FO3)

Data setting range: 25.0 to 500.0 (Hz)

the voltage difference is about 20 V for 200 V class series, about 40 V for 400 V class series.

The voltage the inverter can output is at the same level as the inverter input voltage. Configure these voltages

correctly in accordance with the motor specifications.

When a Fuji VG motor (exclusively designed for vector control) is used, configuring the inverter for using a
VG motor with P02 (Rated capacity) and P99 (Motor 1 Selection) automatically configures F04 (Base

Frequency 1) and FO5 (Rated Voltage at Base Frequency 1).

When enabling the vector control without speed sensor using a general-purpose motor, set the FO5 (Rated
Voltage at Base Frequency 1) data at the rated voltage of the motor. The voltage difference described above is
specified by function code P56 (Induced voltage factor under vector control). Generally, there is no need to

modify the initial setting.
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B Non-linear V/f Patterns 1, 2 and 3 for Frequency (H50, H52 and H65)
Data setting range: 0.0 (cancel); 0.1 to 500.0 (Hz)
Set the frequency component at an arbitrary point in the non-linear V/f pattern.

Note Setting "0.0" to H50, H52 or H65 disables the non-linear V/f pattern operation.

B Non-linear V/f Patterns 1, 2 and 3 for Voltage (H51, H53 and H66)

Data setting range: 0 to 240 (V): Output an AVR-controlled voltage for 200 V class series
0 to 500 (V): Output an AVR-controlled voltage for 400 V class series

Sets the voltage component at an arbitrary point in the non-linear V/f pattern.
Note The factory default values for H50 and H51 differ depending on the inverter capacity.

For inverters with a capacity of 22 kW or below, H50 = 0.0 (Hz) and H51 = 0 (V). For those with a capacity of
30 kW or above, refer to the table below.

Destination Asia EU
Inverter type FRN__ GIN-2A FRN__ GIm-4A FRN__ GIm-4E o
Voltage 200 V class series 400 V class series 400 V class series I~
H50 6.0 (Hz) 5.0 (Hz) 5.0 (Hz) 2
H51 2V) 2V) 40 (V) i

Note: A box (H) in the above table replaces S or E depending on the enclosure.

B Maximum Output Voltage 1 (FO6)

Data setting range: 80 to 240 (V): Output an AVR-controlled voltage for 200 V class series
160 to 500 (V): Output an AVR-controlled voltage for 400 V class series

Set the voltage for the maximum frequency 1 (F03).
@ If FO5 (Rated Voltage at Base Frequency 1) is set to "0," settings of H50 through H53, H65, H66 and F06 do

not take effect. (When the non-linear point is below the base frequency, the linear V/f pattern applies; when it
is above, the output voltage is kept constant.)

S3Ad03 NOILONNA

F07, FO8 Acceleration Time 1, Deceleration Time 1

E10, E12, E14 (Acceleration Time 2, 3 and 4)

E11, E13, E15 (Deceleration Time 2, 3 and 4)

HO7 (Acceleration/Deceleration Pattern)

H56 (Deceleration Time for Forced Stop)

H54, H55 (Acceleration Time/Deceleration Time, Jogging)

H57 to H60 (1st and 2nd S-curve Acceleration/Deceleration Range)

FO7 specifies the acceleration time, the length of time the frequency increases from 0 Hz to the maximum frequency.
FO08 specifies the deceleration time, the length of time the frequency decreases from the maximum frequency down to 0
Hz.

- Data setting range: 0.00 to 6000 (s)

Under V/f control m
Acc. time 1 Dec. time 1

(FO7) Maximum (FO8)
frequency (FO3)

Starting Stop frequency
frequency 1 (F25)

Actual Actual
acc. time dec. time

Under vector control without speed sensor

Acc. time 1 Dec. time 1
(FO7) Maximum (FO8)
frequency
(FO3)
Starting
frequency 1 —iffrr . Stop frequency
(F23) (F25)
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Under vector control with speed sensor

Acc. time 1 ; Dec. time 1
Maximum
(FO7) frequency (F08)
(FO3)
Startin -~
frequer%cy 1 / > Stop frequency
(F23) \ \ (F25)

B Acceleration/deceleration time

7
S - Depends on the
run command

Acceleration/ Function code Switching factor of acceleration/deceleration time
deceleration time ACC time | DEC time (I Refer to the descriptions of E01 to E07.)
: RT1 | RT2 | The combinations of ON/OFF states of the two
Accelerat
deccceeleerraatilcj)l? {[ime 1 F07 F08 OFF | OFF terminal commands RT2 and RTI offer four
choices of acceleration/deceleration time 1 to 4.
Acceleration/ El0 Ell OFF | on | (Data=4,5)
deceleration time 2 If no terminal command is assigned, only the
Acceleration/ El2 E13 ON OFF acceleration/deceleration time 1 (FO7/F08) is
deceleration time 3 effective.
Acceleration/
deceleration time 4 El4 E1S oy oy
L When the terminal command JOG is ON, jogging operation is
At J&%‘glgg H54 H55 possible. (Data = 10)
operatio (I Refer to the description of C20.)
When the terminal command STOP is OFF, the motor decelerates
At forced sto _ H56 to a stop in accordance with the deceleration time for forced stop
P (H56). After the motor stops, the inverter enters the alarm state
with the alarm /~~/ displayed. (Data = 30)

B Acceleration/Deceleration pattern (H07)
HO7 specifies the acceleration and deceleration patterns (patterns to control output frequency).

Data for Acceleraqon/ . Function
deceleration Motion
HO7 code
pattern

0 Linear The inverter runs the motor with the constant acceleration and —

deceleration.

S-curve To reduce an impact that Weak: —

(Weak) acceleration/deceleration would The acceleration/deceleration rate

1 make on the machine, the to be applied to all of the four

inverter gradually accelerates or inflection zones is fixed at 5% of
decelerates the motor in both the the maximum frequency.

3 starting and ending zones of Arbitrary: 157

-curve acceleration or deceleration. roitraty: )

5 (Arbitrary) The acceleration/deceleration rate H58
can be arbitrarily specified for H59
each of the four inflection zones. H60

Curvilinear Acceleration/deceleration is linear below the base frequency (constant —
torque) but it slows down above the base frequency to maintain a

3 certain level of load factor (constant output).

This acceleration/deceleration pattern allows the motor to accelerate or
decelerate with the maximum performance of the motor.

S-curve acceleration/deceleration

To reduce an impact that acceleration/deceleration would make on the machine, the inverter gradually accelerates or
decelerates the motor in both the starting and ending zones of acceleration or deceleration. Two types of S-curve
acceleration/deceleration rates are available; applying 5% (weak) of the maximum frequency to all of the four inflection
zones, and specifying arbitrary rate for each of the four zones with function codes H57 to H60. The reference
acceleration/deceleration time determines the duration of acceleration/deceleration in the linear period; hence, the actual
acceleration/deceleration time is longer than the reference acceleration/deceleration time.
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Output frequency
A

Acceleration time

Reference Reference
acceleration time deceleration time
Maximum
frequency i — e

Deceleration time

> Time

Acceleration

Deceleration

Starting zone

Ending zone

Starting zone

Ending zone

S-curve (Weak)

5%

5%

5%

5%

S-curve (Arbitrary)

Setting range: 0 to 100%

H57
Acceleration rate
for the 1st S-curve
(Leading edge)

H58
Acceleration rate
for the 2nd S-curve
(Trailing edge)

H59
Deceleration rate
for the 1st S-curve
(Leading edge)

H60
Deceleration rate
for the 2nd S-curve
(Trailing edge)
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<S-curve acceleration/deceleration (weak): when the frequency change is 10% or more of the maximum frequency>
Acceleration or deceleration time (s) = (2 x 5/100 + 90/100+ 2 x 5/100) x (reference acceleration or deceleration time)

= 1.1 x (reference acceleration or deceleration time)
<S-curve acceleration/deceleration (arbitrary): when the frequency change is 30% or more of the maximum
frequency--10% at the leading edge and 20% at the trailing edge>

Acceleration or deceleration time (s) = (2 x 10/100 + 70/100 + 2 x 20/100) x (reference acceleration or deceleration time)
= 1.3 x (reference acceleration or deceleration time)
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Curvilinear acceleration/deceleration

Acceleration/deceleration is linear below the base frequency (constant torque) but it slows down above the base
frequency to maintain a certain level of load factor (constant output).

This acceleration/deceleration pattern allows the motor to accelerate or decelerate with its maximum performance.

Torque/Output
A
Acc. torque
Acc. output (kW)
Output frequency
?F%ssfrequency The figures at left show the acceleration characteristics.
Output frequency Similar characteristics apply to the deceleration.

Maximum
frequency
(FO3)
Base
frequency
(FO4)

[ > Time

'Reference Acc. time

+ Ifyou choose S-curve acceleration/deceleration or curvilinear acceleration/deceleration in Acceleration/

Note Deceleration Pattern (H07), the actual acceleration/deceleration times are longer than the specified times.

* Specifying an improperly short acceleration/deceleration time may activate the current limiter, torque limiter,
or anti-regenerative control, resulting in a longer acceleration/deceleration time than the specified one.

F09 Torque Boost 1 (Refer to F37.)
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F10 to F12 Electronic Thermal Overload Protection for Motor 1
(Select motor characteristics, Overload detection level, and Thermal time constant)

F10 through F12 specify the thermal characteristics of the motor for its electronic thermal overload protection that is
used to detect overload conditions of the motor.

Upon detection of overload conditions of the motor, the inverter shuts down its output and issues a motor overload

alarm /. / to protect motor 1.

» Thermal characteristics of the motor specified by F10 and F12 are also used for the overload early warning.
Even if you need only the overload early warning, set these characteristics data to these function codes.
(Refer to the description of E34.)

* For Fuji motors exclusively designed for vector control, you need not specify the electronic thermal
overload protection with these function codes, because they are equipped with motor overheat protective
function by NTC thermistor. Set F11 data to "0.00" (Disable) and connect the NTC thermistor of the motor
to the inverter.

For motors with PTC thermistor, connecting the PTC thermistor to the terminal [V2] enables the motor
overheat protective function. For details, refer to the description of H26.

Note

B Select motor characteristics (F10)
F10 selects the cooling mechanism of the motor--shaft-driven or separately powered cooling fan.

Data for F10 Function
1 For a general-purpose motor with shaft-driven cooling fan
(The cooling effect will decrease in low frequency operation.)
5 For an inverter-driven motor, non-ventilated motor, or motor with separately powered cooling fan
(The cooling effect will be kept constant regardless of the output frequency.)

The figure below shows operating characteristics of the electronic thermal overload protection when F10 = 1. The
characteristic factors al through a3 as well as their corresponding switching frequencies f> and f3 vary with the
characteristics of the motor. The tables below list the factors of the motor selected by P99 (Motor 1 Selection).

Actual Output Current (Continuous)

0,
Overload Detection Level (F11) (%)

A

100

a3

a2
fo = Base frequency

al Even if the specified
base frequency exceeds
60 Hz, fo = 60 Hz.

» Output frequency
0 f2 fs fo fo(Hz)

Cooling Characteristics of Motor with Shaft-driven Cooling Fan

Nominal Applied Motor and Characteristic Factors when P99 (Motor 1 selection) = 0 or 4

Thermal time Reference current | Output frequency for motor Characteristic
Nominal applied constant T for setting the characteristic factor factor (%)
motor (kW) thermal time
(Factory default) constant (Imax) f2 £ ol o2 o3
0.4,0.75 7 Hz 75 85 100
1.5t03.7 (4.0) * 85 85 100
55t 11 5 min 5Hz 6 Hz 90 95 100
15 contliélllll(())\l);/szjl Ell.lerrent 7Hz 85 85 100
18.5,22 x 150% 5Hz 92 100 100
30to 45 Base f Base f 54 85 95
. ase frequency |Base frequency
55t0 90 10 min % 33% % 83% 51 95 95
110 or above 53 85 90

* 4.0 kW for the EU.

Nominal Applied Motor and Characteristic Factors when P99 (Motor 1 Selection) = 1 or 3

Thermal time Reference current Output frequency for Characteristic
Nominal applied constant T for setting the motor characteristic factor factor (%)

motor (kW) thermal time

(Factory default) constant (Imax) f2 £ ol o2 o3

0.2 t0 22 5 min Base fleduencyl g9 | 90 | 90

Allowable Base frequenc e

30to 45 continuous current 3 3%2) y Base i 54 85 95

55 t0 90 10 min x 150% ase g%%zency 51 95 95

110 or above 53 85 90

If F10 is set to "2," changes of the output frequency do not affect the cooling effect. Therefore, the overload detection
level (F11) remains constant.
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B Overload detection level (F11)
Data setting range: 1 to 135% of the rated current (allowable continuous drive current) of the inverter

In general, set the F11 data to the allowable continuous current of motor when driven at the base frequency (i.e. 1.0 to
1.1 times of the rated current of the motor.)

To disable the electronic thermal overload protection, set the F11 data to "0.00."

B Thermal time constant (F12) Data setting range: 0.5 to 75.0 (minutes)

F12 specifies the thermal time constant of the motor. If the current of 150% of the overload detection level specified by
F11 flows for the time specified by F12, the electronic thermal overload protection becomes activated to detect the
motor overload. The thermal time constant for general-purpose motors including Fuji motors is approx. 5 minutes for
motors of 22 kW or below and 10 minutes for motors of 30 kW or above by factory default.

(Example) When the F12 data is set at 5 minutes

As shown below, the electronic thermal overload protection is activated to detect an alarm condition (alarm code /7. /)
when the output current of 150% of the overload detection level (specified by F11) flows for 5 minutes, and 120% for
approx. 12.5 minutes.

The actual time required for issuing a motor overload alarm tends to be shorter than the specified value, taking into
account the time period from when the output current exceeds the rated current (100%) until it reaches 150% of the
overload detection level.
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Example of Operating Characteristics
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F14

Restart Mode after Momentary Power Failure (Mode selection)
H13 (Restart Mode after Momentary Power Failure (Restart time))
H14 (Restart Mode after Momentary Power Failure (Frequency fall rate))
H15 (Restart Mode after Momentary Power Failure (Continuous running level))
H16 (Restart Mode after Momentary Power Failure (Allowable momentary power failure time))
H92 (Continuity of running (P))
H93 (Continuity of running (1))

F14 specifies the action to be taken by the inverter such as trip and restart in the event of a momentary power failure.
B Restart mode after momentary power failure (Mode selection) (F14)
e Under V/f control

Data for F14 Description

Auto search disabled | Auto search enabled

0: Trip immediately As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter issues undervoltage alarm / //and shuts down its
output so that the motor enters a coast-to-stop state.

1: Trip after recovery | As soon as the DC link bus voltage drops below the undervoltage detection level due to a
from power failure | momentary power failure, the inverter shuts down its output so that the motor enters a

coast-to-stop state, but it does not enter the undervoltage state or issue undervoltage alarm

/1

L.

The moment the power is restored, an undervoltage alarm /. //is issued, while the motor
remains in a coast-to-stop state.

2: Trip after As soon as the DC link bus voltage drops below the continuous running level due to a

decelerate-to-stop | momentary power failure, decelerate-to-shop 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 [ //1is 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 or | momentary power failure, continuous running control is invoked. Continuous running
general loads) control regenerates kinetic energy from the load’s moment of inertia, continues running, and

waits the recovery of power. When an undervoltage condition is detected due to a lack of
energy to be regenerated, the output frequency at that time is saved, the output of the
inverter is shut down, and the motor enters a coast-to-stop state.

If a run command has been input, If a run command has been input, restoring

restoring power restarts the inverter at the | power performs auto search for idling motor

output frequency saved when speed and restarts running the motor at the

undervoltage was detected. frequency calculated based on the searched
speed.

This setting is ideal for fan applications with a large moment of inertia.

4: Restart at the As soon as the DC link bus voltage drops below the undervoltage detection level due to a
frequency at which | momentary power failure, the inverter shuts down the output so that the motor enters a
the power failure coast-to-stop state.
ofc curred 1 load If a run command has been input, If a run command has been input, restoring
(for general loads) restoring power restarts the inverter at the | power performs auto search for idling motor

output frequency saved when speed and restarts running the motor at the
undervoltage was detected. frequency calculated based on the searched
speed.

This setting is ideal for applications with a moment of inertia large enough not to slow down
the motor quickly, such as fans, even after the motor enters a coast-to-stop state upon
occurrence of a momentary power failure.

5: Restart at the As soon as the DC link bus voltage drops below the undervoltage detection level due to a
starting frequency | momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

If a run command has been input, If a run command has been input, restoring
restoring power restarts the inverter at the | power performs auto search for idling motor
starting frequency specified by function | speed and restarts running the motor at the
code F23. frequency calculated based on the searched
speed.

This setting is ideal for heavy load applications such as pumps, having a small moment of
inertia, in which the motor speed quickly goes down to zero as soon as it enters a
coast-to-stop state upon occurrence of a momentary power failure.

Auto search is enabled by turning ON the digital terminal command STM ("Enable auto search for idling motor speed
at starting") or setting the HO9 data to "1" or "2."

For details about the digital terminal command S7TM and auto search, refer to the description of H09 (Starting Mode,
Auto search).
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* Under vector control without speed sensor

Data for F14

Description

Auto search disabled Auto search enabled

0: Trip immediately

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter issues undervoltage alarm / //and shuts down its
output so that the motor enters a coast-to-stop state.

1: Trip after recovery
from power failure

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down its output so that the motor enters a
coast-to-stop state, but it does not enter the undervoltage state or issue undervoltage alarm
/1

L.

The moment the power is restored, an undervoltage alarm / //is issued, while the motor
remains in a coast-to-stop state.

2: Trip after
decelerate-to-stop

As soon as the DC link bus voltage drops below the continuous running level due to a
momentary power failure, decelerate-to-shop 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
(for heavy inertia or
general loads)

4: Restart at the
frequency at which
the power failure
occurred
(for general loads)

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

Even if the F14 data is set to "3," the "Continue to run" function is disabled.

If a run command has been input, If a run command has been input, restoring
restoring power restarts the inverter at | power performs auto search for idling motor
the output frequency saved when speed and restarts running the motor at the
undervoltage was detected. frequency calculated based on the searched
speed.

5: Restart at the starting
frequency

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

If a run command has been input, If a run command has been input, restoring
restoring power restarts the inverter at | power performs auto search for idling motor
the starting frequency specified by speed and restarts running the motor at the
function code F23. frequency calculated based on the searched
speed.

This setting is ideal for heavy load applications such as pumps, having a small moment of
inertia, in which the motor speed quickly goes down to zero as soon as it enters a
coast-to-stop state upon occurrence of a momentary power failure.

Auto search is enabled by turning ON the digital terminal command S7M ("Enable auto search for idling motor speed

at starting") or setting the d67 data to "1" or "2."

For details about the digital terminal command S7TM and auto search, refer to the description of d67 (Starting Mode,

Auto search).

* Under vector control with speed sensor

Data for F14

Description

0: Trip immediately

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter issues undervoltage alarm / //and shuts down its
output so that the motor enters a coast-to-stop state.

1: Trip after recovery
from power failure

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down its output so that the motor enters a
coast-to-stop state, but it does not enter the undervoltage state or issue undervoltage alarm
/1

Lid.

The moment the power is restored, an undervoltage alarm /. //is issued, while the motor
remains in a coast-to-stop state.

2: Trip after
decelerate-to-stop

As soon as the DC link bus voltage drops below the continuous running level due to a
momentary power failure, decelerate-to-shop 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
(for heavy inertia or
general loads)

4: Restart at the
frequency at which
the power failure
occurred
(for general loads)

S: Restart at the starting
frequency

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

Even if the F14 data is set to "3," the "Continue to run" function is disabled.

If a run command has been input, restoring power restarts the inverter at the motor speed
detected by the speed sensor.
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AWARNING

If you enable the "Restart mode after momentary power failure" (Function code F14 = 3, 4, or 5), the inverter
automatically restarts the motor running when the power is recovered. Design the machinery or equipment so that
human safety is ensured after restarting.

Otherwise an accident could occur.

B Restart mode after momentary power failure (Basic operation with auto search disabled)

The inverter recognizes a momentary power failure upon detecting the condition that DC link bus voltage goes below
the undervoltage detection level, while the inverter is running. If the load of the motor is light and the duration of the
momentary power failure is extremely short, the voltage drop may not be great enough for a momentary power failure
to be recognized, and the motor may continue to run uninterrupted.

Upon recognizing a momentary power failure, the inverter enters the restart mode (after a recovery from momentary
power failure) and prepares for restart. When power is restored, the inverter goes through an initial charging stage and
enters the ready-to-run state. When a momentary power failure occurs, the power supply voltage for external circuits
such as relay sequence circuits may also drop so as to turn the run command OFF. In consideration of such a situation,
the inverter waits 2 seconds for a run command input after the inverter enters a ready-to-run state. If a run command is
received within 2 seconds, the inverter begins the restart processing in accordance with the F14 data (Mode selection).
If no run command has been received within 2-second wait period, the inverter cancels the restart mode (after a
recovery from momentary power failure) and needs to be started again from the ordinary starting frequency. Therefore,
ensure that a run command is entered within 2 seconds after a recovery of power, or install a mechanical latch relay.

When run commands are entered via the keypad, the above operation is also necessary for the mode (F02 = 0) in which
the rotational direction is determined by the terminal command, FWD or REV. In the modes where the rotational
direction is fixed (FO02 = 2 or 3), it is retained inside the inverter so that the restart will begin as soon as the inverter
enters the ready-to-run state.

Power failure Recovery

DC link bus voltage

————— Undervoltage level

Time reserved for restart

™S about0.3t00.6s

No power:

Gate ON command |[«+——— Gate OFF ——— Ready to run

T

State of the inverter -~ 25— »

Waiting for run command

o

A

Restart

Run command ON

» When the power is restored, the inverter will wait 2 seconds for input of a run command. However, if the
(Note allowable momentary power failure time (H16) elapses after the power failure was recognized, even within
the 2 seconds, the restart time for a run command is canceled. The inverter will start operation in the normal
starting sequence.
+ If the "Coast to a stop" terminal command BX is entered during the power failure, the inverter gets out of
the restart mode and enters the normal running mode. If a run command is entered with power supply
applied, the inverter will start from the normal starting frequency.

» The inverter recognizes a momentary power failure by detecting an undervoltage condition whereby the
voltage of the DC link bus goes below the lower limit. In a configuration where a magnetic contactor is
installed on the output side of the inverter, the inverter may fail to recognize a momentary power failure
because the momentary power failure shuts down the operating power of the magnetic contactor, causing the
contactor circuit to open. When the contactor circuit is open, the inverter is cut off from the motor and load,
and the voltage drop in the DC link bus is not great enough to be recognized as a power failure. In such an
event, restart after a recovery from momentary power failure does not work properly as designed. To solve
this, connect the interlock command IL line to the auxiliary contact of the magnetic contactor, so that a
momentary power failure can sure be detected. For details, refer to the descriptions of EO1 through E07.

Function code E01 to E07, data =22
IL Description

OFF No momentary power failure has occurred.

ON A momentary power failure has occurred. (Restart after a momentary power failure enabled)

During a momentary power failure, the motor slows down. After power is restored, the inverter restarts at the frequency
just before the momentary power failure. Then, the current limiting function works and the output frequency of the
inverter automatically decreases. When the output frequency matches the motor speed, the motor accelerates up to the
original output frequency. See the figure below. In this case, the instantaneous overcurrent limiting must be enabled
H12=1).
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Power failure Recovery

Fl4=4 V V

DC link bus

Undervoltage |
voltage ' :

»| |« Searching for
motor speed
Output .
frequency >~ |
(Motor speed) 3 -~ _|“l<>]| Acceleration
Auto-restarting after : :
momentary power failure T
IPF | ON'
Time

* Auto-restarting after momentary power failure /PF

This output signal is ON during the period after the occurrence of momentary power failure until the completion of
restart (the output has reached the reference frequency). When the IPF is ON, the motor slows down, so perform
necessary operations. (EJ For details about IPF, refer to E20 through E24 and E27 (data = 6).)

B Restart mode after momentary power failure (Basic operation with auto search enabled)

Auto search for idling motor speed will become unsuccessful if it is done while the motor retains residual voltage. It is,
therefore, necessary to leave the motor for the time (auto search delay time) enough to discharge the residual voltage.
The delay time is specified by H46 (Starting Mode (Auto search delay time 2)).

The inverter will not start unless the time specified by H46 has elapsed, even if the starting conditions are satisfied. (EJ
For details, refer to H09 and d67.)

Power failure Recovery

v v

DC link bus
voltage

Motor speed ¢
Output frequency I
Output frequency —»

@ * To use auto search for idling motor speed, it is necessary to tune the inverter beforehand.

* When the estimated speed exceeds the maximum frequency or the upper limit frequency, the inverter
disables auto search and starts running the motor with the maximum 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.

 Perform auto search at 60 Hz or below.

* Note that auto search may not fully provide the expected/designed performance depending on conditions
including the load, motor parameters, power cable length, and other externally determined events.

» When the inverter is equipped with any of output circuit filters OFL-O0OO-2 and -4 in the secondary lines,
it cannot perform auto search. Use the filter OFL-OOO-OA instead.

B Restart mode after momentary power failure (Allowable momentary power failure time) (H16)

H16 specifies the maximum allowable duration (0.0 to 30.0 seconds) from an occurrence of a momentary power failure
(undervoltage) until the inverter is to be restarted. Specify the coast-to-stop time which the machine system and facility
can tolerate.

If the power is restored within the specified duration, the inverter restarts in the restart mode specified by F14. If not,
the inverter recognizes that the power has been shut down so that the inverter does not apply the restart mode and starts
normal running.
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Power Failure Recovery

f

DC Link Bus Voltage

————— Undervoltage Level

E Time Reserved for Restart

No Power

'
'
'

RPN R S

S About0.3t00.6 s
State of the Inverter Gate Signal ON | Ready to Run
Run Command ON | E ON
(Operation Case 1) "
L
Restart

I
=
()

Run Command
(Operation Case 2) ik ON

4

Start of Normal Running

If H16 (Allowable momentary power failure time) is set to "999," restart will take place until the DC link bus voltage
drops down to the allowable voltage for restart after a momentary power failure (50 V for 200 V class series and 100 V
for 400 V class series). If the DC link bus voltage drops below the allowable voltage, the inverter recognizes that the
power has been shut down so that it does not restart but starts (normal starting).

Power supply voltage | Allowable voltage for restart after momentary power failure
200 V class series 50V
400 V class series 100 V

@ The time required from when the DC link bus voltage drops from the threshold of undervoltage until it
'€ reaches the allowable voltage for restart after a momentary power failure, greatly varies depending on the
inverter capacity, the presence of options, and other factors.

B Restart mode after momentary power failure (Restart time) (H13)

H13 specifies the time period from momentary power failure occurrence until the inverter reacts for restarting process.
If the inverter starts the motor while motor’s residual voltage is still in a high level, a large inrush current may flow or
an overvoltage alarm may occur due to an occurrence of temporary regeneration. For safety, therefore, it is advisable to
set H13 to a certain level so that the restart will take place only after the residual voltage has dropped to a low level.
Note that even when power is restored, restart will not take place until the restart time (H13) has elapsed.

Power Failure Recovery

Y Y

DC Link Bus Voltage

------------------- Undervoltage Level

State of the Inverter
(Operation 1)

Running | Ready to Run

Run Command ON i | ON
E H13 ;
S opamanzy OSSN caeuredort | BEISRY
Restart

Factory default: By factory default, H13 is set to the value suitable for the standard motor (see Table B in Section 5.1
"Function Code Tables"). Basically, it is not necessary to change H13 data. However, if the long restart time causes the
flow rate of the pump to overly decrease or causes any other problem, you might as well reduce the setting to about a
half of the default value. In such a case, make sure that no alarm occurs.

Function code H13 (Restart mode after momentary power failure -- Restart time) also applies to the switching

Note operation between line and inverter (refer to the descriptions of EO1 through E07).
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B Restart mode after momentary power failure (Frequency fall rate) (H14)

During restart after a momentary power failure, if the inverter output frequency and the idling motor speed cannot be
harmonized with each other, an overcurrent will flow, activating the overcurrent limiter. If it happens, the inverter
automatically reduces the output frequency to match the idling motor speed according to the reduction rate (Frequency
fall rate: Hz/s) specified by H14.

Data for H14 Inverter’s action for the output frequency fall
0.00 Follow the deceleration time specified
0.01 to 100.00 (Hz/s) Follow data specified by H14
999 Follow the setting of the PI qon?roller ip the current limiter.
(The PI constant is prefixed inside the inverter.)

If the frequency fall rate is too high, regeneration may take place at the moment the motor rotation matches
the inverter output frequency, causing an overvoltage trip. On the contrary, if the frequency fall rate is too
low, the time required for the output frequency to match the motor speed (duration of current limiting action)
may be prolonged, triggering the inverter overload prevention control.

Note

B Restart after momentary power failure (Continuous running level) (H15)
Continuity of running (P and I) (H92, H93)
* Trip after decelerate-to-stop

If a momentary power failure occurs when F14 is set to "2" (Trip after decelerate-to-stop), the inverter enters the control
sequence of the decelerate-to-stop when the DC link bus voltage drops below the continuous running level specified by
HI5.

Under the decelerate-to-stop control, the inverter decelerates its output frequency keeping the DC link bus voltage
constant using the PI processor. P (proportional) and I (integral) components of the PI processor are specified by H92
and H93, respectively.

For normal inverter operation, it is not necessary to modify data of H15, H92 or H93.

¢ Continue to run

If a momentary power failure occurs when F14 is set to "3" (Continue to run), the inverter enters the control sequence
of the continuous running when the DC link bus voltage drops below the continuous running level specified by H15.

Under the continuous running control, the inverter continues to run keeping the DC link bus voltage constant using the
PI processor.

P (proportional) and I (integral) components of the PI processor 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 Recovery

DC link
bus
voltage

Inverter's
output
frequency

o
P 1 1t:
OWer supply votlage 22 kW or below 30 kW or above
200 V class series 5V 10V
400 V class series 10V 20V

Even if you select "Trip after decelerate-to-stop" or "Continue to run," the inverter may not be able to do so
when the load's inertia is small or the load is heavy, due to undervoltage caused by a control delay. In such a
case, when "Trip after decelerate-to-stop" is selected, the inverter allows the motor to coast to a stop; when
"Continue to run" is selected, the inverter saves the output frequency being applied when the undervoltage
alarm occurred and restarts at the saved frequency after a recovery from the momentary power failure.

Note

When the input power voltage for the inverter is high, setting the continuous running level high makes the
control more stable even if the load's inertia is relatively small. Raising the continuous running level too high,
however, might cause the continuous running control activated even during normal operation.

When the input power voltage for the inverter is extremely low, continuous running 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 continuous running level. Lowering it too low, however, might cause undervoltage that results from
voltage drop due to a control delay.

Before you change the continuous running level, make sure that the continuous running control will be
performed properly, by considering the fluctuations of the load and the input voltage.
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F15,F16

Frequency Limiter (High), Frequency Limiter (Low) H63 Low Limiter (Mode selection)

B Frequency Limiter (High and Low) (F15, F16) Data setting range: 0.0 to 500.0 (Hz)

F15 and F16 specify the upper and lower limits of the output frequency or reference frequency, respectively. The object
to which the limit is applied differs depending on the control system.

. Object to which the limit is applied
Frequency Limiter - -
V/f control Vector control without/with speed sensor
Frequency Limiter (High) F15 Output frequency Reference speed (reference frequency)
Frequency Limiter (Low) Fl16 Reference frequency Reference speed (reference frequency)

Note When the limit is applied to the reference frequency or reference speed, delayed responses of control may
cause an overshoot or undershoot, and the frequency may temporarily go beyond the limit level.

B Low Limiter (Mode selection) (H63)

H63 specifies the operation to be carried out when the reference frequency drops below the low level specified by F16,
as follows:

Data for H63 Operation
0 The output frequency will be held at the low level specified by F16.
1 The inverter decelerates to stop the motor.
Output frequency Output frequency

Maximum frequency | ___________________, Maximum frequency | _____________.____,
(FO3) (FO3)
Frequency limiter Frequency limiter | """
(High) (F15) (High) (F15)

Frequency limiter

Frequency limiter
(Low) (F16)

Reference (Low) (F16)
frequency 0

Reference
frequency

0 100%
(H63 = 0)

100%
(H63 = 1)

* When you change the frequency limiter (High) (F15) in order to raise the reference frequency, be sure to
change the maximum frequency (F03) accordingly.

* Maintain the following relationship among the data for frequency control:

F15>F16, F15>F23, and F15 > F25
F03 >F16

where, F23 and F25 specify the starting and stop frequencies, respectively.

Note

If you specify any wrong data for these function codes, the inverter may not run the motor at the desired
speed, or cannot start it normally.

F18

Bias (Frequency command 1)

(Refer to FO1.)

F20 to F22 DC Braking 1 (Braking starting frequency, Braking level, and Braking time)

H95

DC Braking (Braking response mode)

F20 through F22 specify the DC braking that prevents motor 1 from running by inertia during decelerate-to-stop
operation.

If the motor enters a decelerate-to-stop operation by turning OFF the run command or by decreasing the reference
frequency below the stop frequency, the inverter activates the DC braking by flowing a current at the braking level
(F21) during the braking time (F22) when the output frequency goes down to the DC braking starting frequency (F20).

Setting the braking time to "0.0" (F22 = 0) disables the DC braking.
B Braking starting frequency (F20) Data setting range: 0.0 to 60.0 (Hz)

F20 specifies the frequency at which the DC braking starts its operation during motor decelerate-to-stop state.

B Braking level (F21) Data setting range: 0 to 100 (%) (0 to 80 (%) for MD/LD-mode inverters)

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%.

Note The inverter rated output current differs between the HD and MD/LD modes.

B Braking time (F22) Data setting range: 0.01 to 30.00 (s), 0.00 (Disable)
F22 specifies the braking period that activates DC braking.
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B Braking response mode (H95)

HOS specifies the DC braking response mode. When vector control without/with speed sensor is selected, the response
is constant.

Data for H95 Characteristics Note

0 thereby preventing reverse rotation at the start of DC | start of DC braking.

Slow response. Slows the rising edge of the current, | Insufficient braking torque may result at the

braking.

Quick response. Quickens the rising edge of the Reverse rotation may result depending on the
current, thereby accelerating the build-up of the moment of inertia of the mechanical load and
braking torque. the coupling mechanism.

Note

A
Output frequency | Start of decelerating to stop
(Hz)

DC braking 1
(Braking starting frequency) —»|

(F20) o

Time
DC braking 1
(Braking time)

iR |

—-—.  DC Braking 1
. \ Braking level)
DC braking current (
/o5 -0 P/ (F21)

0 e Time
DC braking
(Braking response mode)
(H95)

It is also possible to use an external digital input signal as an "Enable DC braking" terminal command
DCBRK. As long as the DCBRK command is ON, the inverter performs DC braking, regardless of the braking
time specified by F22.

(I Refer to E01 through E07, data =13.)

Turning the DCBRK command 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).

When vector control without/with speed sensor is selected, use the pre-exciting feature for establishing the
magnetic flux. (E2 For details, refer to H84.)

In general, DC braking is used to prevent the motor from running by inertia during the stopping process. Under
vector control with speed sensor, however, zero speed control will be more effective for applications where
load is applied to the motor even in a stopped state.

If the zero speed control continues for a long time, the motor may slightly rotate due to a control error. To fix
the motor shaft, use the servo-lock function. (EJ For details, refer to J97.)

In general, specify data of function code F20 at a value close to the rated slip frequency of motor. If you set it
at an extremely high value, control may become unstable and an overvoltage alarm may result in some cases.

AWARNING

Even if the motor is stopped by DC braking, voltage is output to inverter output terminals U, V, and W.
An electric shock may occur.

ACAUTION

The DC brake function of the inverter does not provide any holding mechanism.
Injuries could occur.
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F23 to F25 Starting Frequency 1, Starting Frequency 1 (Holding time), Stop Frequency
F38 (Stop Frequency (Detection mode)) F39 (Stop Frequency (Holding time))
H92 (Continuity of Running (P) H93 (Continuity of Running (I)
d24 (Zero Speed Control)

Under V/f control

At the startup of an inverter, the initial output frequency is equal to the starting frequency 1 specified by F23. The
inverter stops its output when the output frequency reaches the stop frequency specified by F25.

Set the starting frequency to a level at which the motor can generate enough torque for startup. Generally, set the
motor's rated slip frequency as the starting frequency.

In addition, F24 specifies the holding time for the starting frequency 1 in order to compensate for the delay time for the
establishment of a magnetic flux in the motor. F39 specifies the holding time for the stop frequency in order to stabilize
the motor speed at the stop of the inverter.

Output frequency
A

Starting Stop
frequgncy 1 frequency
(Holding time) (Holding time)

(F24) (F39)
Starting :<_>: —>, Stop
frequency 1 1 | ' 1 frequency
(F23) | ] ! L (F25)
f » Time
| |
| |
| |
Inverter Out of running . Out of running
running state  (Gate OFF) In running (Gate ON) (Gate OFF)
» Time
B Starting frequency 1 (F23) Data setting range: 0.0 to 60.0 (Hz)

F23 specifies the starting frequency at the startup of an inverter. Under V/f control, even if the starting frequency is set
at 0.0 Hz, the inverter starts at 0.1 Hz.

B Starting frequency 1 (Holding time) (F24) Data setting range: 0.00 to 10.00 (s)
F24 specifies the holding time for the starting frequency 1.

B Stop frequency (F25) Data setting range: 0.0 to 60.0 (Hz)

F25 specifies the stop frequency at the stop of the inverter. Under V/f control, even if the stop frequency is set at 0.0 Hz,
the inverter stops at 0.1 Hz.

B Stop frequency (Holding time) (F39) Data setting range: 0.00 to 10.00 (s)
F39 specifies the holding time for the stop frequency.

Note I the starting frequency is lower than the stop frequency, the inverter will not output any power as long as the
reference frequency does not exceed the stop frequency.

Und trol without/witt !
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 detected speed or reference one (specified by F38) reaches the stop frequency
specified by F25.

In addition, F24 specifies the holding time for the starting frequency 1 in order to compensate for the delay time for the
establishment of a magnetic flux in the motor. F39 specifies the holding time for the stop frequency in order to stabilize
the motor speed at the stop of the inverter.

Based on
acceleration time

Speed Stop frequency 1
(Holding time)
Starting frequency 1 (F39)
(Holding time)
(F24)
Starti Stop frequency
an'ng P> (F25)

frequency 1

(F23) ¢
¢ P Time

Run command

0
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W Starting Frequency 1 (F23) Data setting range: 0.0 to 60.0 (Hz)
F23 specifies the starting frequency at the startup of an inverter.

B Starting Frequency 1 (Holding time) (F24)  Data setting range: 0.00 to 10.00 (s)
F24 specifies the holding time for the starting frequency 1.

B Stop Frequency (F25) Data setting range: 0.0 to 60.0 (Hz)
F25 specifies the stop frequency at the stop of the inverter.

B Stop Frequency (Holding time) (F39) Data setting range: 0.00 to 10.00 (s)
F39 specifies the holding time for the stop frequency.

B Zero Speed Control (d24)

To enable zero speed control under vector control with speed sensor, it is necessary to set the speed command
(frequency command) at below the starting and stop frequencies. If the starting and stop frequencies are 0.0 Hz,
however, the zero speed control is enabled only when the speed command is 0.00 Hz. d24 specifies the operation for the
zero speed control at the startup of the inverter.

Data for d24 Zero speed control Descriptions

G "deyn

Even setting the speed command at below the starting and stop
frequencies and turning a run command ON does not enable the zero

0 Not allowed at startup | speed control. E
To enable the zero speed control, set the speed command at above the Z
starting frequency and then start up the inverter again. (—-I)
Setting the speed command at below the starting and stop frequencies @)
! Allowed at startup and turning a run command ON enables the zero speed control. ?)
o
The table below shows the conditions for zero speed control to be enabled or disabled. |-D|-|
w
Speed command Run command Data for d24 Operation
Below the starti d OFF — Stop (Gate OFF)
elow the starting an
At startup stop frequencies ON 0 Stop (Gate OFF)
Zero speed control
ON — Z d control
At stop Below the stop frequency CT0 Speed contto
OFF — Stop (Gate OFF)

Speed command < Starting frequency and
Stop fi Speed command < Stop frequency
Op frequency Speed command 2 Starting frequency and

i Stop frequency l

f

Speed command

Starting frequency 1

(Holding time)
(F24)
>
al
Zero speed control (Zdezrz sp(;aed 1c)ontrol
(d24 =1) 5 =0or
Speed A
R d I ON (Gate ON)
un comman:
— —
Gate OFF Gate OFF

B Stop Frequency (Detection mode) (F38) (Under vector control with speed sensor)
Data setting range: 0 (Detected speed), 1 (Reference speed)

F38 specifies whether the inverter judges when to shutdown its output by the detected speed or reference speed.

Although the inverter generally judges it by the detected speed, if a load exceeding the inverter capability such as
external excess load is applied, the inverter may not stop because the motor may not stop normally and the detected
speed may not reach the stop frequency level. If F38 data is set to "1" (reference speed), the inverter can stop without
fail because the reference speed reaches the stop frequency level even if the detected speed does not.

When such a situation is expected, select the reference speed for the general fail-safe operation.
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F26, F27 Motor Sound (Carrier frequency and Tone) H98 (Protection/Maintenance Function (Mode selection))

B Motor Sound (Carrier frequency) (F26)

F26 controls the carrier frequency so as 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) wirings.

Item Characteristics Remarks
0.4 to 55 kW (HD mode)
0.75  to 16kHz 5.5 t0 18.5 kW (LD mode)
75 to 400 kW (HD mode)
_ 0.75  to 10kHz 22 t0 55 kW (LD mode)
Carrier frequency 075 10 6Kz 500 and 630 kW (HD mode)
: 75 to 500 kW (LD mode)
0.75 to 4kHz 630 kW (LD mode)
0.75 to 2kHz 90 to 400 kW (MD mode)
Motor sound noise emission High << Low
Motor temperature .
(due to harmonics components) High < Low
Ripples in output current waveform Large <> Small
Leakage current Low <« High
Electromagnetic noise emission Low <« High
Inverter loss Low <« High

Specifying a too low carrier frequency will cause the output current waveform to have a large amount of
Note - : p -

ripples. As a result, the motor loss increases, causing the motor temperature to rise. Furthermore, the large
amount of ripples tends to cause a current limiting alarm. When the carrier frequency is set to 1 kHz or below,
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 a surrounding
temperature rise or an increase of the load. If it happens, the inverter automatically decreases the carrier
frequency to prevent the inverter overload alarm [/ //. 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 without/with speed
sensor. DO NOT set it at 1 kHz or below.

B 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.

Note

Data for F27 Function
0 Disable (Tone level 0)
1 Enable (Tone level 1)
2 Enable (Tone level 2)
3 Enable (Tone level 3)
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F29 to F31 Analog Output [FM1] and [FM2] (Mode selection, Voltage adjustment, Function)
F32, F34,
F35

These function codes allow terminals [FM1] and [FM2] to output monitored data such as the output frequency and the
output current in an analog DC voltage or current. The magnitude of such analog voltage or current is adjustable.
B Mode selection (F29 and F32)

F29 and F32 specify the property of the output to terminals [FM1] and [FM2], respectively. You need to set the slide
switches on the control printed circuit board (control PCB). Refer to Chapter 2 "Mounting and Wiring of the Inverter."

Terminal [FM1] Terminal [FM2]
Position of slide switch Position of slide switch
Output form Data for F29 SW4 on the control PCB Data for F32 SW6 on the control PCB
Voltage (0 to +10 VDC) 0 VOl 0 vO2
Current (4 to +20 mA DC) 1 101 1 102

The output current is not isolated from analog input, and does not have an isolated power supply. Therefore, if
Note . . . . . . . .

an electrical potential relationship between the inverter and peripheral equipment has been established, e.g., by

connecting an analog, cascade connection of a current output device is not available.

Keep the connection wire length as short as possible.

B \oltage adjustment (F30 and F34)
F30 allows you to adjust the output voltage within the range of 0 to 300%.

N
=
L .
T A :
& F30=300%;" F30=200% : F30=100%
=< 1ov [ —— o
s > H H
LS :
2£ ' F30=50%
g g SV | /L s i oV = °
g
(0]
'_
oV
0% 33% 50% 100%
Meter scale
B Function (F31 and F35)
F31 specifies what is output to analog output terminals [FM1] and [FM2].
Data for Function Meter scale
F31/F35 [FM1}/[FM2] output (Monitor the following) (Full scale at 100%)
Output frequenc Output frequency of the inverter
utpu uency . .
0 (before slip compensation) | (Equivalent to the motor synchronous Maximum frequency (F03)
speed)
Output frequency . .
1 (after slip compensation) Output frequency of the inverter Maximum frequency (FO03)
2 Output current Output current (RMS) of the inverter Twice the inverter rated current
3 Output voltage Output voltage (RMS) of the inverter 250V for 200 V class series,
P & & 500 V for 400 V class series
4 Output torque Motor shaft torque Twice the rated motor torque
Load factor
5 Load factor (Equivalent to the indication of the load | Twice the rated motor load
meter)
6 Input power Input power of the inverter Twice the rated output of the
mverter
7 PID feedback amount Feedback amount under PID control 100% of the feedback amount
] PG feedback value Speed_ detected through the PG interface, Maximum speed as 100%
(speed) or estimated speed
. . . 500 V for 200 V class series,
9 DC link bus voltage DC link bus voltage of the inverter 1000 V for 400 V class series
Command via communications link
10 Universal AO (Refer to the RS-485 Communication 20000 as 100%
User's Manual.)
13 Motor output Motor output (kW) Twice the rated motor output
14 Calibration Full scale output of the meter calibration 21188(;: )W ays outputs the full-scale
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Data for Function Meter scale
F31/F35 |  [FMIV[FM2]output (Monitor the following) (Full scale at 100%)
15 PID command (SV) Command value under PID control 100% of the feedback amount

Output level of the PID controller under
PID control (Frequency command)

If F31/F35 = 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. The monitor displays the PID output in a converted absolute value. To indicate the value up to
the full-scale of 300%, set F30/F34 data to "33" (%).

16 PID output (MV) Maximum frequency (F03)

Note

Load Selection/ Auto Torque Boost/ Auto Energy Saving Operation 1
FO9 (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.

Specify the torque boost level with F09 in order to assure sufficient starting torque.

Data for F37 V/f pattern Torque boost Auto energy saving Applicable load
0 Variable torque Variable torque load
V/f pattern :;eréli‘t{leeg%(;stlz 09 (General-purpose fans and pumps)
1 . Constant torque load
) Disable
Linear Constant torque load
2 V/f pattern Auto torque boost (To be selected if a motor may be
over-excited at no load.)
3 Variable torque Variable torque load
V/f pattern :;eréli‘t{leeg%(;stlz 09 (General-purpose fans and pumps)
4 Constant torque load
) Enable
Linear Constant torque load
5 V/f pattern Auto torque boost (To be selected if a motor may be
over-excited at no load.)

<Note If a required "load torque + acceleration toque" is more than 50% of the constant torque, it is recommended to
select the linear V/f pattern (factory default).

 Under the vector control with speed sensor, F37 is used to specify whether the auto energy saving operation

Tip is enabled or disabled. (V/f pattern and torque boost are disabled.)
Data for F37 Operation
Oto2 Auto energy saving operation OFF
3to5 Auto energy saving operation ON

* Under the vector control without speed sensor, both F37 and F09 are disabled. The auto energy saving
operation is also disabled.

W V/f characteristics

The FRENIC-MEGA series of inverters offers 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)

Rated voltage

100% Rated voltage
,,,,,,,,,,,,,,,,,,,,, b

100%

Torque Output Torque Output

boost TO frecSuency boost TO : frequency
fBase (:'Z Base (H2)
requency frequency 1
(Fo4) (FO4)

Variable torque V/f pattern (F37 = 0) Linear V/f pattern (F37 = 1)
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@‘ When the variable torque V/f pattern is selected (F37 = 0 or 3), the output voltage may be low at a low
frequency zone, resulting in insufficient output torque, depending on the characteristics of the motor and load.
In such a case, it is recommended to increase the output voltage at the low frequency zone using the
non-linear V/f pattern.
Recommended value: HS50 = 1/10 of the base frequency
HS51 = 1/10 of the voltage at base frequency

Output voltage (V) Variable torque output

A using non-linear V/f pattern
Rated voltage

at base frequency 1
(FO5)

Variable torque output

Non-linear not using non-linear V/f pattern

VI/f pattern 1
(Voltage) (H51)

» Output frequency

0 Non-linear V/f pattern 1 Base (Hz)
(Frequency) frequency 1
(H50) (FO4)
B Torque boost Data setting range: 0.0 to 20.0 (%) (100%/Rated voltage at base frequency)

* Manual torque boost (F09)

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 start-up and yet does not cause over-excitation at no or light load.

Torque boost per FO9 ensures high driving stability since the output voltage remains constant regardless of the load
fluctuation.

Specify the FO9 data in percentage to the rated voltage at base frequency 1 (F05). At factory shipment, FO9 is preset to a

level that assures approx. 100% of starting torque.

* 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.

Note

Output voltage (V)
A

Rated voltage

at base frequency 1 |- -------eemmmcorieesaeaa e o
(FO5) Increased output voltage :

using torque boost 1
(FO9)

Non-linear V/f pattern 1
(Voltage) (H51) / .......

Torque boost 1 (F09) f
» Output frequency

0 Non-linear V/f Base  (H2)
pattern 1 frequency 1
(Frequency) (H50) (FO4)

* Auto torque boost

If the auto torque boost is selected, the inverter automatically optimizes the output voltage to fit the motor with its load.
Under light load, the inverter 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.

* Since this function relies also on the characteristics of the motor, set the base frequency 1 (F04), the rated
<Note 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 per F09 (F37 =0 or 1).

B Auto energy saving operation (H67)

If the auto energy saving operation is enabled, the inverter automatically controls the supply voltage to the motor to
minimize the total power loss of motor and inverter. (Note that this feature may not be effective depending upon the
motor or load characteristics. Check the advantage of energy saving before you actually apply this feature to your
machinery.)

You can select whether applying this feature to constant speed operation only or applying to constant speed operation
and accelerating/decelerating operation.

Data for H67 Auto energy saving operation

0 Enable only during running at constant speed

Enable during running at constant speed or accelerating/decelerating
(Note: For accelerating/decelerating, enable only when the load is light.)

1

If auto energy saving operation is enabled, the response to a motor speed change from constant speed operation may be
slow. Do not use this feature for such machinery that requires quick acceleration/deceleration.
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C » Use auto energy saving only where the base frequency is 60 Hz or lower. If the base frequency is set at 60
Note 117 or higher, you may get a little or no energy saving advantage. The auto energy saving operation is
designed for use with the frequency lower than the base frequency. If the frequency becomes higher than
the base frequency, the auto energy saving operation will be invalid.
* Since this function relies also on the characteristics of the motor, set the base frequency 1 (F04), the 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 the vector control without speed sensor, the auto energy saving operation is disabled.

F38, F39 Stop frequency (Detection mode, Holding time) (Refer to F23.)
F40, F41 Torque Limiter 1-1, E16, E17 Torque Limiter 2-1, Torque Limiter 2-2
Torque Limiter 1-2 H73 Torque Limiter (Operating conditions)

H76 Torque Limiter (Frequency increment limit for braking)

Under V/f control

If the inverter’s output torque exceeds the specified levels of the torque limiters (F40, F41, E16, E17, and E61 to E63),
the inverter controls the output frequency and limits the output torque for preventing a stall.

To use the torque limiters, it is necessary to configure the function codes listed in the table below.

@ 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 increment limit for
braking) is provided to limit the increasing frequency component.

Related function codes

Function code Name V/f control |Vector control Remarks

F40 Torque Limiter 1-1 Y Y

F41 Torque Limiter 1-2 Y Y

El6 Torque Limiter 2-1 Y Y

E17 Torque Limiter 2-2 Y Y

H73 Torque Limiter (Operating conditions) Y Y

H74 Torque Limiter (Control target) N Y

H75 Torque Limiter (Target quadrants) N Y

H76 gisorreci]lll.leellldéglifcrrement limit for braking) Y N
Terminal [12] Extended Function L

B61 0563 | Tomminal [C1] Exiended Functon v v |7 Amalog torauelmit value A

Terminal [V2] Extended Function

B Torque limit control mode

Torque limit 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 current limit

/

»

» Output frequency

Base frequency
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m Torque limiter 1-1, 1-2, 2-1 and 2-2 (F40, F41, E16 and 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.

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
El6 Torque limiter 2-1 Driving torque current limiter 2
E17 Torque limiter 2-2 Braking torque current limiter 2

Although the data setting range for F40, F41, E16, and E17 is from positive to negative values (-300% to
+300%), specify positive values in practice. If a negative value is specified, the inverter interprets it as an
absolute value.

The torque limiter determined depending on the overload current actually limits the torque current output.
Therefore, the torque current output is automatically limited at a value lower than 300%, the maximum setting
value.

Note

B Analog torque limit values (E61 to E63)

The torque limit values can be specified by analog inputs through terminals [12], [C1], and [V2] (voltage or current).
Set E61, E62, and E63 (Terminal [12] Extended Function, Terminal [C1] Extended Function, and Terminal [V2]
Extended Function) as listed below.

Data for E61, E62, or E63 Function Description
7 Analog torque limit value A | Use the analog input as the torque limit value specified by
function code data (= 7 or 8).
8 Analog torque limit value B | 1npyt specifications: 200% / 10 V or 20 mA

If the same setting is made for different terminals, the priority order is E61>E62>E63.

W Torque limiter levels specified via communications link (S10, S11)

The torque limiter levels can be changed via the communications link. Function codes S10 and S11 exclusively
reserved for the communications link respond to function codes F40 and F41.

B 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 TL2/TL1 as the terminal function, set any of EO1 through E07 to "14." If no TL2/TL1 is assigned, torque
limiter levels 1-1 and 1-2 (F40 and F41) take effect by default.

E61 to E63 | ‘ TL2/TL1
Torque limiter 1-1 (F40/S10)
+7
OFF
Analog torque limit value A L o =7

Driving torque
limiter

Torque limiter 2-1 (E16) O ON

E61 to E63 TL2/TL1

Torque limiter 1-2 (F41/S11)

Analog torque limit value B

Braking torque
limiter

Torque limiter 2-2 (E17) 'e) ON
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B Torque limiter (Operating conditions) (H73)

H73 specifies whether the torque limiter is enabled or disabled during acceleration/deceleration and running at constant
speed.

Data for H73 During accelerating/decelerating During running at constant speed
0 Enable Enable
1 Disable Enable
2 Enable Disable
B Torque limiter (Frequency increment limit for braking) (H76) Data settin