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Preface

This manual provides all the information on the FRENIC-HVAC series of inverters including its operating
procedure, operation modes, and selection of peripheral equipment. Carefully read this manual for proper use.
Incorrect handling of the inverter may prevent the inverter and/or related equipment from operating correctly,
shorten their lives, or cause problems.

The table below lists the other materials related to the use of the FRENIC-HVAC. Read them in conjunction
with this manual as necessary.

Name Material No. Description

Product scope, features, specifications, external

Catalog MEH600 drawings, and options of the product

Acceptance inspection, mounting & wiring of the
inverter, operation using the keypad, running the motor

Instruction Manual INR-SI47-1610-E | ¢4 2 test, troubleshooting, and maintenance and
inspection
Overview of functions implemented by using
RS-485 FRENIC-HVAC RS-485 communications facility, its
Communication 24A7-E-0021* communications specifications, Modbus RTU/Fuji
User's Manual general-purpose inverter protocol and functions, and

related data formats

*Available soon

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

The latest editions can be downloaded from our Web side at:
http://iwww.fe-frontrunners.eu/inverter/en/index1.htm



Safety precautions

Read this manual and the FRENIC-HVAC Instruction Manual (that comes with the product) thoroughly
before proceeding with installation, connections (wiring), operation, or maintenance and inspection. Ensure
you have sound knowledge of the product 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.

AWARN'NG Failure to heed the information indicated by this symbol may lead to
dangerous conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to

/NCAUTION | 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.

ACAUTION

This product is not designed for use in appliances and machinery on which lives depend. Consult your Fuji
Electric representative before considering the FRENIC-HVAC series of inverters for equipment and
machinery related to nuclear power control, aerospace uses, medical uses or transportation. When the
product is to be used with any machinery or equipment on which lives depend or with machinery or
equipment which could cause serious loss or damage should this product malfunction or fail, ensure that
appropriate safety devices and/or equipment are installed.




How this manual is organized

This manual contains Chapters 1 through 11 and Appendices.

Chapter 1 ABOUT FRENIC-HVAC

This chapter describes the features and control system of the FRENIC-HVAC series and the recommended
configuration for the inverter and peripheral equipment.

Chapter 2 SPECIFICATIONS

This chapter describes specifications of the output ratings, control system, and terminal functions for the
FRENIC-HVAC series of inverters. It also provides descriptions of the operating and storage environment,
product warranty, precautions for use, external dimensions, examples of basic connection diagrams, and
details of the protective functions.

Chapter 3 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, selection
procedure, and equations for calculating capacities to help you select optimal motor and inverter models.

Chapter 4 SELECTING PERIPHERAL EQUIPMENT

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

Chapter 5 PREPARATION AND TEST RUN

This chapter details the operating environment, storage environment, installation, wiring, basic connection
examples, names and functions of the keypad components, operation using the keypad, and test run
procedure.

Chapter 6 FUNCTION CODES

This chapter contains overview tables of 12 groups of function codes available for the FRENIC-HVAC series
of inverters, function code index by purpose, and details of function codes.

Chapter 7 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter provides the main block diagrams for the control logic of the FRENIC-HVAC series of
inverters.

Chapter 8 RUNNING THROUGH RS-485 COMMUNICATION

This chapter describes an overview of inverter operation through the RS-485 communications facility. Refer
to the RS-485 Communication User's Manual for details.

Chapter 9 TROUBLESHOOTING

This chapter describes troubleshooting procedures to be followed when the inverter malfunctions or detects
an alarm or a light alarm condition. In this chapter, first check whether any alarm code or the "light alarm”
indication (L-AL) is displayed or not, and then proceed to the troubleshooting items.

Chapter 10 MAINTENANCE AND INSPECTION

This chapter provides the instructions on how to perform daily and periodic inspections in order to avoid
trouble and keep reliable operation of the inverter for a long time.



Chapter 11 CONFORMITY WITH STANDARDS

This chapter sets forth the conformity with overseas standards.

Appendices

Icons
The following icons are used throughout this manual.

@ 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.
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Chapter 1
About FRENIC-HVAC

This chapter describes the features, control system, outer appearance and recommended configuration of
peripheral equipment for FRENIC-HVAC.
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1.1 Features

1.1 Features

B Overview

FRENIC-HVAC is Fuiji Electric’s first “slim-type inverter specially designed for saving energy.”
The device is ideal for all kinds of applications related to systems for supplying water and treating
wastewater.

Achieving significant energy savings in HVAC by the optimal control.

® Wide capacity range
- 0.75 kW to 90 kW / 200 V
- 0.75 kW to 710 kW / 400 V

Applicable to
large-scale systems

® Protective structure (IP rating)
- IP21/IP55 (200 V class series of 45 kW or below,
400 V class series of 90 kW or below)
- IP00 (200 V class series of 55 kW or above,
400 V class series of 110 kW or above)

® Equipped with DC reactor (DCR) / EMC filter

Harmonic current control
—

200 V class series of 45 kW or below 200 V class series of 55 kW or above
400 V class series of 90 kW or below 400 V class series of 110 kW or above
DCR Built-in Externally mounted
Built-in Built-in
IEC/EN 61800-3 IEC/EN 61800-3
EMC Filter Immunity/2nd env. Immunity/2nd env.
Emission/Category C2 Emission/Category C3
Externa”y mounted DCR : IEC/EN 61000'3'2, IEC/EN 61000-3-12

filter not required

B Functions suitable for HVAC use

e4PID control ePassword function

eFire mode (Forced operation) eFilter clogging prevention function
ePick-up operation function e Automatic energy-saving operation
eCustomizable logic e\Wet-bulb temperature presumption control
eRegenerative avoidance control el inearization function

eReal time clock eTorque vector control

eQverload avoidance control
eCommercial operation switching
eCommand loss detection

el ow torque detection

el ow torque detection

eSlow flowrate stop function

1-1
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@® 4PID control (standardly equipped with 4PID)

- PID control (for process)

Can be used by switching 2 types of process commands and feedback value. “Filter clogging /
anti-jam, deviation alarm / absolute value alarm output” have been added to PID regulator that
conducts temperature, pressure or flow rate control, etc. An anti-reset wind-up function to
prevent PID control overshoot and PID control function that can be easily adjusted by PID
limiter or integral fold / reset signal are furthermore employed.

PID control (process) block diagram

SV:Set Value

PV:Process Value

—k PID control 2/1 switching
|

IR

>

J|C

Forward/ PID
reverse [ | regulator
Deviation
Max. selection
Min. selection hold _I

Integral

- External PID control (process)

Speed
command
selection
Process command value  +
PID1 8V
PID1 PV ° \
L Computing [—1—
N unit Feedback value
Process
PID2 SV command value + o~
PID2 PV Feedback
selection
Feedback value

Integral/differential reset.

Anti-reset wind-up

v

h

PID control
cancel

Frequency
command

Filter clogging / anti-jam

Equipped with 3 built-in external PID controllers. You can independently control external
actuators such as dampers and valves. An externally mounted PID controller is no longer
required, thereby enabling cost reduction.

External PID control (process) block diagram

External PID output
- Y1-Y4 pins
=Pulse output

Cancel PID

control 1

=t

- FM1/FM2 pins
=Analog output

Speed
command
selection
Anti-reset wind-up
Integral/differential reset
Integral hold j |
N Forward/ PID
reverse regulator
Deviatioq Speed
Max. selection command
@—>| Min. selection selection

Integral/differential reset
Integral hold

Anti-reset wind-up

Forward/

SV: Set Value
PV: Process Value
Process command value +
PID1 SV
PID1 PV \ 4 \
L Computing
] unit Feedback value
Pr?cess command
PID2 SV e
Feedback
PID2 PV selection
Process command value +
PID3 SV
Feedback
PID3 PV |— selection

reverse

il

Extemal PID1 ou®

Cancel PID

control 2

+t

regulator

Speed
command
selection

Anti-resi
Integral/differential reset

et wind-up

Integral hold —1

Forward/
reverse

[~ | regulator

PID

Cancel PID
control 3

_LL

J

Extemal PID1 outp>
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1.1 Features

e Fire Mode (forced operation)
Alarm is ignored and operation continues

| "deyo

until the inverter is damaged, and evacuation ‘ >
route is secured without smoke permeation. 0] , g
I %

] =

I %

(@]

®Pick-up operation function (speed sensor)
Smooth start by pick-up function.

If operating fan while operating without a Power

load when the inverter is not operating, \S/gﬁ;%%

pick-up is executed smoothly by searching

for speed regardless of rotation direction. Rotation
speed

Convenient function when instantaneously
switching from commercial power supply to

inverter or restarting from instantaneous Output | 50Hz
frequency

power failure.

Current
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e Customizable logic
The customizable logic interface function is provided to the inverter body. This enables forming
of logic circuit and arithmetic circuit to the digital and analog input and output signals, allowing
simple relay sequence to be built while processing the signals freely.

Example: Digital (AND + on-delay timer) Example: Analog (subtraction + comparison
Step 2
_________ B A
_ P, o !
X1 terminal V1 12 pin " L LY3 pin
X2 terminal output I - U5 o I Toutput
terminal Y e 1 !
! C1 pin 1 {
‘ ; 1 U09 !
[FOT]  temmmemmmmmmmeeeeeed L :
Item Content
Logic function <Digital>
AND, OR, XOR, flip-flop, rise/fall detection, counter, etc.
<Analog>

Addition, subtraction, multiplication, limiter, absolute value, inverted
addition, comparison, max. value selection, min. value selection, avg.,
scale conversion

General-purpose On-delay, off-delay, pulse train, etc.

timer Time setting: 0.0-600s

Input/output signal | Terminal input/output, inverter control function

Others Can comprise up to 14 steps, with each step input/output occurring in
combination

You can check the input/output status of the various steps by the keypad
having the LCD monitor.

< LCD monitor example >
* Numerical values of the screen display are not the same as in actual circumstances.

Digital + digital + timer Analog + analog + limiter Analog + 1 input + comparison
(AND circuit + on-delay timer) (Multiplication circuit + vertical limiter) (Deviation comparison 2)
Fref B.ABH=z Fret B.88H=z Fref B.88H=z
PRG>6>4 PRG>6>4 PRG>6>4
StepBl:@821 | | | StepBl:2883 | | | StepBfl:2852 |
[ ) Fseaz Th : +58.8
O O Fha Ejgga r&x. +SEEE PP a
= = iz @ = +2Z00 +23 .68 ﬁ—@
TUALM_aCT : . Ariz] Hys: +32.9@
Timer:@.@8/8. 50 Brea] MIN: -99.9 Error: +77.@
RESET:Back to M RESET:Back to M RESET:Back to M
Digital + digital + counter Function code + scale conversion Analog + analog + conversion)
(Up counter) (Conversion 1)
Fref B.A8H=z Fref B.88H=z Fref B.88H=z
PRG>6>4 PRG>6>4 PRG>6>4
StepBl:M1le | | | StepB1:2151 | | | StepHl:3881 |
M[xa] Max: +588a8 [Fisoez MEX: +SE88
gﬂ —>|»|:| [FRchl r+5102 188 =58
MaLH_aCT MIN: a MIM: -29.9
Count: 789/60888 Frc: +32767 Hx=kaxil®+kb=i1+Ke
RESET:Back to M RESET:Back to M RESET:Back to M
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1.1

Features

e Trip-less by regenerative avoidance control (effective for acceleration, deceleration
and fixed speed)
Because amount of energy to be regenerated to the inverter is limited and
acceleration/deceleration time is controlled, equipment can be operated without overvoltage

trip.

<Example: Operation when decelerating>

Run

command | .

Rotation
speed

DC
intermedi

ate circuit
voltage

Current | at

‘Tm.1e

e Standardly equipped with Real time clock (RTC)
- Alarm information date/time display
- Timer operation function
- You can set up to 4 timers by units of 1 week.
- Holiday setting (20 days a year) is also possible.
- Daylight saving time auxiliary function

- Battery (optional)

24:00:00

18:00:00

12:00:00

06:00:00

00:00:00

* Battery connection status displayed on the LCD monitor.

When operation is performed in the

same schedule through a week

When operation schedule varies
depending on the day of the week

—————————————————————————————————————

MON TUE WED THU FRI  SAT  SUN

24:00:00

18:00:00

12:00:00

06:00:00

00:00:00

MON TUE WED THU FRI SAT  SUN

e Continued operation of equipment by overload avoidance control
If the inverter becomes overloaded in the case where inverter internal temperature rises
radically from increased load or ambient temperature rises abnormally, operation is continued
by reducing the load by reducing motor speed.

Inverter temperature

Output frequency

Load status —_—
OH trip
N :

Time

| "deyo
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e Commercial operation switching
Because the inverter is equipped with a commercial frequency start processing function for
switching commercial / inverter operation by external sequence, peripheral equipment
configuration can be simplified. The inverter is equipped with 2 types of commercial operation
switching sequences: Fuji standard and inverter alarm automatic commercial switching
sequence.

MC
ELCB or
MCCB MG 4 mc
P s E ( ™
ower > FRENIC-HVAC | |~ \
|
A A
| Buitin [T]TTT !
On/Off ”| sequence
Commercial/inverter >

e Operation signal trouble is also avoided by command loss detection function.
If the frequency signal connected to the inverter (0 - 10V, 4 - 20 mA, multiple stage speed
operation signal, communication, etc.) is blocked, the fact that frequency command has been
lost is output as a “command loss” signal. You can furthermore set output frequency for
command loss in advance, so the equipment can continue to operate even if the frequency
signal is cut off by mechanical vibration, etc.

1
Analog
frequency
command

Command : ON

loss detection I Regular frequency
[REF OFF%c 3 1 .setting

Output | F1xEB5 -\ -
frequency : :
LR R oo

0 H H Time

e Low torque detection also possible
If a problem such as fan belt breaking and load connected to the motor becomes exponentially
lighter all of a sudden, detects that torque has dropped and outputs it as an output signal.
Abnormal status of the equipment can be detected using this signal, so it can be utilized as
equipment maintenance information.

. Broken
Torque computation
value 1 : belt'
Low torque : ] [
detection level :\ x
et —
Do (U-TL) [
0 Time
N
/O\

Transistor output
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1.1 Features

e Password function
Function codes can be read/write, displayed or hidden by setting the two passwords. This
prevents erroneous operation or overwriting of function codes. In addition, if a wrong password
was input exceeding the specified number of times, the inverter is restricted from operating as

| "deyo

the user is regarded as improper.

OVAH-JOIN3d4 Inoqy

e Filter clogging prevention function
This function detects clogging of the fan filter with dust or other materials using the output
current and pressure sensor value. When clogging is detected, the fan is rotated in reverse
to eject dust, and then resumes rotation in forward to blow air. In addition, the function notifies
you of maintenance necessity with the alarm signal.

HEquipped with function that contributes to energy conservation.
® Automatic energy-saving operation
Considering that fact that “control that minimizes motor loss” has evolved and the loss of the
inverter itself, the device has been “equipped with a new type of control to minimize loss of the
motor plus the inverter” to further conserve electric power for fan and pump applications.
110

100

90

Example of features when using damper—.
80 | or valve

S
> 710
[}
2
g
- 60 ,
L Energy
2 conservation
& 50 effect
40
30
Inverter control (V/f control) ———p 4
g/
20
10 «4—— .Inverter control

(For automatic energy
control)

0 10 20 30 40 5 60 70 80 90 100

Air flow or flow rate (%)
*Effect differs according to motor characteristics

Example of energy saving effect characteristics
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e Wet-bulb temperature presumption control
This function is optimal for controlling the fan of cooling tower. Since the wet-bulb temperature
would become higher than the set temperature when the air temperature is particularly high,
water temperature will not reach the set temperature. Therefore, the fan keeps rotating at high
speed, failing in energy-saving operation. FRENIC-HVAC automatically estimates
the wet-bulb temperature and controls the fan so that the cooling water is interlocked with the
air temperature in order not to use unnecessary electric power.

Set temperature < air (wet-bulb) temperature
Cooling water temperature can only be lowered to the

Temperature[C] air (wet-bulb) temperature.

Cooling water
o~ temperature

LY SRR St S S SR (St

Set temperature
Air (wet-bulb) temperature

Time

frequency[Hz] fan high-speed operation

“X Control ON \

1

i

1

. Controlled to:
1 cooling water =
1

1

1

1

1

1
1
1
1
Output i Control OFF:
]
1
1

Upper
limiter

Cut the
unnecessary
power.

wet-bulb temperature

Wet-bulb temperature
presumption control

Time
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1.1 Features

e Linearization function
This function estimates the target pressure using the load flow rate, which allows the estimated
terminal pressure to be controlled. For an air-conditioning heat source system, the needed
quantity of the cooling or heating water fluctuates generally in seasons or days and nights.
Therefore, operations continuing in a water conveyance pressure constant control may lead to
high operating unnecessary pressures on terminals at low operating state. Thus, the pump
consumes an ineffectual electric power for maintaining the high water conveyance pressure.
!
Based on the calculated value and water conveyance pressure of estimated terminal pressure
using the detected load flow rate, PID control is performed.
!
It is possible to reduce the ineffectual pump power consumption and to achieve a great
energy-saving effect together with maintaining comfortable current air conditioning.

| "deyo
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‘ E Q-H curve
[%] Water conveyance pressure

Water conveyance constant control characteristics
pressure !

70% Valve throttling

B — O

Water conveyance pressure [kPa]

Load 20 Estimated terminal pressure
flow rate 10}- . ; control characteristics
0 10 20 30 40 50 60 70 80 90 100 110 120 130 [%]
3,
FRENIC-HVAC Load flow rate [m?/h]
Header Header
[ % Q-P curve
) [%]
o5t ,
120f2cccoemcbeoodo b | Commercial power characteristics
q o q 110} | Power characteristic in
Refrigeration machine 100}| the water conveyance ]
= pressure constant control
2 0= ;
T 8
v
2 70f-
<]
Q 60
2 50
S
2 v
30 SR s
. 20 Estimated terminal pressure
EOOIIng v == control characteristics
ower H . H H H H T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 [%]

Load flow rate [m3/h]

BEnhanced network support
©® Standard equipment
- Modbus RTU - Metasys N2 - BACnet

©® Optional cards
- PROFIBUS-DP - CC-Link - DeviceNet - CANopen
- LONWORKS - Ethernet
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B Simple and enhanced maintenance / enhanced protective functions.
@ Information concerning life of consumable inverter parts is displayed.

Cooling fan cumulative running time

Main circuit capacitance
(Equipped with cooling fan ON/OFF

control compensation)

Inverter cumulative running Electrolytic capacitors on PC board

time . N
Cumulative running time

® Life warning signal can be output to transistor output.
Output when the end of service life of main circuit capacitors, electrolytic capacitors on PC board,

cooling fan, or real time lock battery (optional) approaches.

©® Information taking equipment maintenance into account is also displayed.
Information is added to maintenance information for the inverter itself and information taking

equipment maintenance into account is also displayed.

ltem Objective
Motor cumulative Keeps track of time that equipment (motor) using the inverter is actually running.
running time (h) (Usage example)
If used for fan control, it approximates the time for replacement of belts used for
pulleys.
Startup count (times) Counts the number of times the inverter is turned on and off.
(Usage example)
Because it keeps a record of how many times the equipment is turned on and off, it
approximates the times for replacement of equipment parts that place a load on
machinery when turned on and off.

® You can check alarm history for the past 10 times (latest and 9 past times).
Detailed information can also be checked for the past 4 times.
If using a real time clock, you can check the date and time of occurrence.

® Employs detachable interface board (terminal block for control signal line)



1.1 Features

® Motor protection by PTC thermistor
By connecting the Positive Temperature Coefficient (PTC) thermistor embedded in the motor to
the C1 pin, motor temperature is detected to protect the motor by shutting off the inverter before
the motor overheats. You can select whether to shut off the inverter (stop by alarm) or output
alarm from transistor output by PTC protection level.

é\[l 3] <Control circuit>
D, o— DC+10V
Resistor
SW5 Z1kQ (Power level)
> [C1] C1
o

PTC ~ External
thermistor PTC alarm

i > OV

® Easy cooling fan replacement
Employs configuration that allows the fan to be mounted or dismounted by one simple operation
to facilitate cooling fan replacement. (For the detailed replacement procedure, refer to Chapter 10,
Section 10.6 "Cooling Fan Replacement Procedure.")

Cooling fan replacement procedure

Press knob inward.
Lift carefully.

Disconnect
the connector. (B

Remove the cooling fan (with case). Remove cooling fan cable (connector).
Remove and replace the fan case and
cooling fan.

| "deyo
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©® Equipped with keypad employing large LCD.
- Realizes regulator display by enlargement of LCD.

1. Present value (PV)
2. Setting value (SV)
3. Manipulating value (MV) 8. Rotation speed

4. Frequency 9. Power consumption
5. Output current 10. Cumulative energy

6. Output voltage

*]
7. Torque STATUS

Unit setting function enables
easy-to-understand display.

- Multi-language supported: 19 languages + user customized language

Language
English Chinese German T French Spanish
Italian Russian Greek Turkish Malay
Vietnamese Thai Indonesian Polish Czech
Swedish Portuguese Dutch Japanese




1.2 Inspection of goods and produst appearance

1.2

1.2.1

Inspection of goods

Unpack the package and check the following:

Inspection of goods and product appearance

(1) An inverter and the following accessories are contained in the package.
Accessories: Instruction manual and CD-ROM manual

(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. (A total of four nameplates and warning plates are attached to the inverter as shown

below.)

Warning plate

" FZ Fuji Electric
FRENIC-HVAC

AWARNINGA
=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 10min. after disconnecting power.
 More than one live circuit. See instruction manual.
* Securely ground (earth) the equipment.

* High touch current.

A AVERTISSEMENT
®RISQUE DE BLESSURE OU DE CHOC ELECTRIQUE
© Ne retirez pas aucun couvercle lors d'une application de

Ialimentation et au moins 10 minutes aprés Iarét de la machine.
*Plus d'un circuit électrique actif.
Reportez-vous au manuel d'instruction.

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

Sub nameplate
FRN37ARTL—4A

TYPE
/ SERNo. WOZA123A0001AA

Main nameplate

2 Fuiji Electric

Inverter type — TYPE
Input power

FRN37AR1L—4A

Eﬁ Production year and week
SE

i | Production week E

specifications — SOURCE

3PH 380—480V 50Hz/60Hz

The 1st week of January is

Inverter output— OUTPUT
specifications

69. 4A o T «)q ” :
3PH 380-480V 0.1-120z 3| UmlEiEe Wik :
37kVA75A 110 % 1min )eer“;‘i:%g ' Production year:Last digit of year

SEMI F47

Enclosure —=p55

Product number —= SeRNo. W0ZA123A0001AA

/
] 039 [SCCR 100kA

q3

cus usTED
7B98 IND. CONT. EQ.

EI32902

[mASS 23kg *——Mass of the inverter

WF

DType: Inverter type

FRN 5.5 AR1M - 4

Code Series name 4,
FRN FRENIC series
Code Nominal applied motor

0.75 0.75 kW
1.5 1.5 kw

630 630 kW
710 710 kW

Code Applicable area
AR HVAC function

-r— Code Shipping destination/

Instruction manual language
A Asia/English
E  EU/English
J Japan/Japanese
U  America/English

Code Power supply voltage
2  Three-phase 200 V
4 Three-phase 400 V

Code Enclosure

M P21
L IP55
S IPOO

Code Development code
1 1
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@Source: Input power source specifications
No. of input phases (3PH in the case of 3 phases), input voltage, input frequency,
input current

(@Output: Inverter output specifications
No. of output phases, rated output voltage, output frequency range, output rated capacity,
rated output current, overload current rating

@)IP Code: Protective structure

®®Ser. No: Serial No. / Mfg. Year/week

W18A1T23A0001AA 3_8

The first week of mfg. week / January is “01.”
This indicates which week it corresponds to.

Mfg. year / last digit of year

@Mass: Mass

Note Inverter type is indicated as "FRN***AR1m-2[/4[1" in the various tables in this document.
The alphabetical character that indicates protective structure goes in B, and the character
that indicates delivery destination goes in .

If there is something you do not understand about the product or there is something wrong with it,
please contact the dealership from where you purchased it or your nearest Fuji Electric sales office.



1.2 Inspection of goods and produst appearance

1.2.2 Product appearance
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@ Alphabetical character that indicates delivery destination goes in O.
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@ The box O replaces an alphabetic letter depending on the shipping destination.

For 200 V class series inverters of 22 kW or above and 400 V ones of 45 kW or above, check
the external appearances on the drawings separately issued.



Chapter 2
SPECIFICATIONS

This chapter describes specifications of the output ratings, control system, and terminal functions for the
FRENIC-HVAC series of inverters. It also provides descriptions of the operating and storage environment,
precautions for using inverters, external dimensions, examples of basic connection diagrams, and details of
the protective functions.
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2.1 Standard Model

2.1 Standard Model

2.1.1 FRENIC-HVAC Q
i =
3
Three-phase 200 V class series (0.75 to 18.5 kW) N
Item Specifications %
FRN##+xAR1E-2A 0.75 1.5 22 3.7 5.5 7.5 11 15 18.5 m
Type @)
FRN##+*AR1M-2E 0.75 1.5 22 4.0 5.5 7.5 11 15 18.5 T
Nominal applied motor 0
. 1. 2.2 /4. . . 11 1 18. >
(Output rating) (KW) *1 0.75 5 3.7/4.0 5.5 7.5 5 8.5 3
., | Rated capacity (KVA) *2 1.9 3.0 4.1 6.8 10 12 17 22 28 %
=y (0]
g Rated voltage (V) *3 Three-phase 200 to 240 V (with AVR function)
= | Rated current (A) *4 s | s ] o ] s | 27 [ sis | 462 | s94 | 748
a
g Overload capability 110%-1 min (Overload tolerated interval: compliant with IEC/EN 61800-2)
Rated frequency (Hz) 50, 60 Hz
Main power supply
(No. of phases, voltage, Three-phase 200 to 240 V, 50/60 Hz
frequency)
5 | Control power supply
= S
g |auwxiliary input Single-phase 200 to 240 V, 50/60 Hz
5 | (No. of phases, voltage,
g‘ frequency)
Allowable voltage/frequency | Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5 *6, Frequency: +5 to -5%
Rated input current (A) *7 32 6.0 8.6 14.8 20.6 27.8 41.4 55.8 69.0
Required capacity (kVA) 1.2 2.1 3.0 52 7.2 9.7 15 20 24
éﬂ Braking torque (%) *8 20
% DC braking Braking starting frequency: 0.0 to 60.0 Hz, Braking time: 0.0 to 30.0 s, Braking level: 0 to 60%
EMC filter
li ith EM( : Emissi 2,1 i 2nd Env.
(IEC/EN 61800-3: 2004) Compliant wit C standard: Emission Category C2, Immunity and 2nd Env
DC reactor (DCR) Built-in (IEC/EN 61000-3-2*9, IEC/EN 61000-3-12)
Fundamental
Power factor >0.98
wave PF
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 97 98

UL508C (Under application), C22.2 No. 14 (Under application), IEC/EN 61800-5-1: 2007,

Applicable safety standards SEMI F47-0706 (Under application)

IEC/EN 60529 IP21/IP55
Enclosure UL50

ULTYPE1/ULTYPE 12

(Under application)

Cooling method Fan cooling
Weight / Mass P21 10 10 10 10 18 18 18 23 23
(kg) P55 10 10 10 10 18 18 18 23 23

*1  Fuji 4-pole standard motor

*2  Rated capacity is calculated assuming the rated output voltage as 220 V.

*3  Output voltage cannot exceed the power supply voltage.

*4  To run the inverter at the carrier frequency of 4 kHz or above, current derating is required.

* M It: V) - Min volt: \%
3 Voltage unbalance (%) = ax voltage (V) - Min voltage (V)

67 (IEC/EN 61800-3
Three-phase average voltage (V) X 67 (IEC )

If this value is 2 to 3%, use an optional AC reactor (ACR).

*6 Even if the input voltage drops to -20%, the inverter can run (performance assured), provided that the load current is within the inverter
rated current.

*7 Rated input current to apply when the inverter is connected to the power supply of 200 V, 50 Hz, Rsce = 120.
*8 Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)
*9  Compliant with this standard when three-phase 200 V series power is applied via a three-phase 400 V series power transformer.

Note: The box (M) replaces an alphabetic letter depending on the enclosure. M (IP21) or L (IP55)
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Three-phase 200 V class series (22 to 90 kW)

Item Specifications
Type FRN##xAR1HE-2A 22 30 37 45 55 75 90
FRN##xAR1HM-2E 22 30 37 45 55 75 90
?gg};’;ﬂ:ﬁig ‘gkr\r;;’)tirl 2 30 37 45 55 75 90
" Rated capacity (kVA) *2 33 43 55 68 81 107 131
‘%n Rated voltage (V) *3 Three-phase 200 to 240 V (with AVR function)
«g Rated current (A) *4 88 115 146 180 215 283 346
§ Overload capability 110%-1 min (Overload tolerated interval: compliant with IEC/EN 61800-2)
Rated frequency (Hz) 50, 60 Hz
K;L’flof:’;}vl?s:spvpgiage Three-phase 200 to 220 V, 50 Hz
frequency) ’ ’ Three-phase 200 to 230V, 60 Hz
Control power supply
?;’;ﬂ?g;:f:: voltage, | Single-phase 20010 230 V, 50/60 Ha
g frequency)
§- Auxiliary main circuit
é- power supply *S Single-phase, 200 to 220 V, 50 Hz
™ | (No. of phases, voltage, Single-phase, 200 to 230 V, 60 Hz
frequency)
é;i?:;z};quency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5, Frequency: +5 to -5%
Rated input current (A) *6 82.2 112 139 167 203 282 334
Required capacity (kVA) 29 39 49 58 71 98 116
._%D Braking torque (%) *7 20 10to 15
C%s DC braking Braking starting frequency: 0.0 to 60.0 Hz, Braking time: 0.0 to 30.0 s, Braking level: 0 to 60%
EMC filter Compliant with EMC standard: Emission Category C2, Compliant with EMC standard: Emission
(IEC/EN 61800-3: 2004) Immunity 2nd Env. Category C3, Immunity 2nd Env.
DC reactor (DCR) Built-in (IEC/EN 61000-3-2*10, IEC/EN 61000-3-12) Bundled as standard (IEC/EN 61000-3-12)
Power factor il;r\l](ia;ental >0.98
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 98

Applicable safety standards

ULS508C (Under application), C22.2 No. 14 (Under application), IEC/EN 61800-5-1: 2007,

SEMI F47-0706 (Under application)

IEC/EN 60529 IP21/IP55 P00
Enclosure UL50
(Under ULTYPE1/ULTYPE 12 UL open type
application)
Cooling method Fan cooling
P21 50 50 70 70 - - -
Weight / Mass
IP55 50 50 70 70 - - -
(kg)
P00 - - - - 42 43 62

*1  Fuji 4-pole standard motor
*2 Rated capacity is calculated assuming the rated output voltage as 220 V.

*3  Output voltage cannot exceed the power supply voltage.

*4  To run the inverter at the carrier frequency of 4 kHz or above, current derating is required.
*5  This input supplies AC power to the internal circuit when the inverter is driven by DC power via the high power factor PWM converter
with power regenerative function, etc. (Usually, this is not used.)

*6

Voltage unbalance (%) =

Max voltage (V) - Min voltage (V)

Three-phase average voltage (V)

x 67 (IEC/EN 61800-3)

If this value is 2 to 3%, use an optional AC reactor (ACR).
*7 Rated input current to apply when the inverter is connected to the power supply of 200 V, 50 Hz, Rsce = 120.
*8 Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)

*9 Compliant with this standard when three-phase 200 V series power is applied via a three-phase 400 V series power transformer.

Note: The box (M) replaces an alphabetic letter depending on the enclosure: M (IP21), L (IP55) or S (IP00). (IP0O only for 200 V class series of
55 kW or above)
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2.1 Standard Model

Three-phase 400 V class series (0.75 to 37 kW)

Item Specifications
T FRNs##xAR1H-4A 0.75 1.5 22 3.7 5.5 7.5 11 15 18.5 22 30 37
ype
FRNs##xxAR1M-4E 0.75 1.5 22 4.0 5.5 7.5 11 15 18.5 22 30 37

Nominal applied motor 075 | 15 | 22 |3740| 55 | 75 1 15 | 185 | 22 30 37

(Output rating) (kW) *1

Rated capacity (kVA) *2 1.9 3.1 4.1 6.8 10 14 18 24 29 34 45 57
Eﬂ Rated capacity (kW) 0.75 1.5 22 4.0 5.5 7.5 11 15 18.5 22 30 37
E | Rated voltage (V) *3 Three-phase 380 to 480 V (with AVR function)
:o. Rated current (A) *4 2.5 ‘ 4.1 ‘ 5.5 | 9.0 ‘ 13.5 ‘ 18.5 | 245 ‘ 32 ‘ 39 | 45 ‘ 60 ‘ 75
© | Overload capability 110%-1 min (Overload tolerated interval: compliant with IEC/EN 61800-2)

Rated frequency (Hz) 50, 60 Hz

Main power supply

(No. of phases, voltage, Three-phase 380 to 480 V, 50/60 Hz

frequency)

Control power supply

= Jo .
% ?;’;‘Ifg) 1121;;‘: voltage, | Single-phase 380 to 480 V. 50/60 Hz
‘é frequency)
- \//\(i}?:;?f}liquency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *> *6, Frequency: +5 to -5%
Rated input current (A) *7 1.6 3.0 43 7.4 10.3 139 | 207 | 279 | 345 | 411 557 | 69.4
Required capacity (kVA) 1.2 2.1 3.0 5.2 72 9.7 15 20 24 29 39 49
,_%“ Braking torque (%) *8 20 10to 15
Eﬁ DC braking Braking starting frequency: 0.0 to 60.0 Hz, Braking time: 0.0 to 30.0 s, Braking level: 0 to 60%
ﬁgg;ﬁz 1800-3: 2004) Compliant with EMC standard: Emission Category C2, Immunity 2nd Env.
DC reactor (DCR) Built-in (IEC/EN 61000-3-2, IEC/EN 61000-3-12)
Power factor al:\l,ia]?;emal >0.98
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 95 ‘ 96 ‘ 97 98

ULS08C (Under application), C22.2 No. 14 (Under application), IEC/EN 61800-5-1: 2007,

Applicable safety standards SEMI F47-0706

IEC/EN 60529 IP21/IP55
Enclosure | (y1 50

ULTYPE 1 /UL TYPE 12

(Under application)
Cooling method Fan cooling
Weight / Mass P21 10 10 10 10 10 10 18 18 18 18 23 23
(kg) IP55 10 10 10 10 10 10 18 18 18 18 23 23

*1 Fuji 4-pole standard motor

*2 Rated capacity is calculated assuming the rated output voltage as 440 V.

*3  Output voltage cannot exceed the power supply voltage.

*4  To run the inverter at the carrier frequency of 4 kHz or above, current derating is required.

* M It V) - Min volt \Y%
3 Voltage unbalance (%) = ax voltage (V) - Min voltage (V)

x 67 (IEC/EN 61800-3
Three-phase average voltage (V) ( )

If this value is 2 to 3%, use an optional AC reactor (ACR).

*6 Even if the input voltage drops to -20%, the inverter can run (performance assured), provided that the load current is within the inverter
rated current.

*7 Rated input current to apply when the inverter is connected to the power supply of 400 V, 50 Hz, Rsce = 120.
*8 Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)

Note: The box (M) replaces an alphabetic letter depending on the enclosure. M (IP21) or L (IP55)
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Three-phase 400 V class series (45 to 220 kW)

Item Specifications
FRN***AR1M-4A 45 55 75 90 110 132 160 200 220
Type
FRN***AR1M-4E 45 55 75 90 110 132 160 200 220
Nominal applied motor
(Output rating) (kW) *1 45 55 75 90 110 132 160 200 220
Rated capacity (kVA) *2 69 85 114 134 160 192 231 287 316
2" Rated capacity (kW) 45 55 75 90 110 132 160 200 220
E | Rated voltage (V) *3 Three-phase 380 to 480 V (with AVR function)
:é. Rated current (A) *4 91 ‘ 112 | 150 | 176 | 210 ‘ 253 ‘ 304 | 377 415
=
© | Overload capability 110%-1 min (Overload tolerated interval: compliant with IEC/EN 61800-2)
Rated frequency (Hz) 50, 60 Hz
(hﬁagnol’fo‘;’l:rsesspf;lyta . Three-phase 380 to 440 V, 50 Hz
0P ? £ Three-phase 380 to 480 V, 60 Hz
frequency)
Control power supply
auxiliary input .
_ | (No. of phases, voltage, Single-phase 380 to 480 V, 50/60 Hz
2 | frequency)
2 = ‘..
5 | Auxiliary main circuit power
& | supply *° Single-phase, 380 to 440 V, 50 Hz
(No. of phases, voltage, Single-phase, 380 to 480 V, 60 Hz
frequency)
Allowable voltage/frequency | Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *6, Frequency: +5 to -5%
Rated input current (A) *7 83.1 102 136 162 201 238 286 357 390
Required capacity (kVA) 58 71 95 113 140 165 199 248 271
%D Braking torque (%) *8 10to 15
=
<
& | DC braking Braking starting frequency: 0.0 to 60.0 Hz, Braking time: 0.0 to 30.0 s, Braking level: 0 to 60%
EMC filter Compliant with EMC standard: Emission Compliant with EMC standard: Emission Category C3,
(IEC/EN 61800-3: 2004) Category C2, Immunity 2nd Env. Immunity 2nd Env.
DC reactor (DCR) Built-in Bundled as standard
Fundamental
Power factor wave PF >0.98
(at rated load)
Total PF >0.90

Efficiency (at rated load) (%)

98

Applicable safety standards

ULS508C (Under application), C22.2 No. 14 (Under application), IEC/EN 61800-5-1: 2007,

SEMI F47-0706

TIEC/EN 60529 IP21/1P55 1POO
Enclosure | yr50
(Under application) ULTYPE 1/ULTYPE 12 UL open type
Cooling method Fan cooling
P21 50 50 70 70 - - - - -
ight/ M
Weight / Mass P55 50 50 70 70 - - - - -
(kg)
P00 - - - - 62 64 94 98 129
*1  Fuji 4-pole standard motor
*2 Rated capacity is calculated assuming the rated output voltage as 440 V.
*3 Output voltage cannot exceed the power supply voltage.
*4 To run the inverter at the carrier frequency of 4 kHz or above (5 kHz or above for inverters of 110 kW or above), current derating is
required.
*5  This input supplies AC power to the internal circuit when the inverter is driven by DC power via the high power factor PWM converter
with power regenerative function, etc. (Usually, this is not used.)
*6 Volt bal ) = Max voltage (V) - Min voltage (V) x 67 (IEC/EN 61800-3
oltage unbalance (%) = Three-phase average voltage (V) ( -3)
If this value is 2 to 3%, use an optional AC reactor (ACR).
*7 Rated input current to apply when the inverter is connected to the power supply of 400 V, 50 Hz, Rsce = 120.
*8 Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)

Note: The box (M) replaces an alphabetic letter depending on the enclosure. M (IP21), L (IP55) or S (IP00)
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2.1 Standard Model

Three-phase 400 V class series (280 to 710 kW)

Item Specifications
T FRN***AR1S-4A 280 315 355 400 500 630 710 9_
ype FRN*#**AR1S-4E 280 315 355 400 500 630 710 _%
?g’;?;ﬁi‘lr:ﬁﬁlgl:‘gkr{’%tiﬂ 280 315 355 400 500 630 710
Rated capacity (kVA) *2 396 445 495 563 731 891 1044 I'-?I
Eﬂ Rated capacity (kW) 280 315 355 400 500 630 710 %
E |Rated voltage (V) *3 Three-phase 380 to 480 V (with AVR function) g
:g_ Rated current (A) *4 520 ‘ 585 ‘ 650 ‘ 740 ‘ 960 ‘ 1170 ‘ 1370 | 8
O | Overload capability 110%-1 min (Overload tolerated interval: compliant with IEC/EN 61800-2) (%
Rated frequency (Hz) 50, 60 Hz
(I\I/flf_nof;f’gﬁz Z;pfii/tage Three-phase 380 to 440 V, 50 Hz
frequency) ? ’ Three-phase 380 to 480 V, 60 Hz

Control power supply
auxiliary input

(No. of phases, voltage Single-phase 380 to 480 V, 50/60 Hz

—
% frequency)
g Auxiliary main circuit power
& | supply *> Single-phase, 380 to 440 V, 50 Hz
(No. of phases, voltage, Single-phase, 380 to 480 V, 60 Hz
frequency)
Allowable voltage/frequency | Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *6, Frequency: +5 to -5%
Rated input current (A) *7 500 559 628 705 881 1115 1256
Required capacity (kVA) 347 388 436 489 611 773 871
.%n Braking torque (%) *8 10to 15
=
<
& | DC braking Braking starting frequency: 0.0 to 60.0 Hz, Braking time: 0.0 to 30.0 s, Braking level: 0 to 60%
EMC filter . . L .
(IEC/EN 61800-3: 2004) Compliant with EMC standard: Emission Category C3, Immunity 2nd Env.
DC reactor (DCR) Bundled as standard
Fundamental
Power factor wave PF >0.98
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 98 | |

ULS508C (Under application), C22.2 No. 14 (Under application), IEC/EN 61800-5-1: 2007

Applicable safety standards SEMI F47-0706

IEC/EN 60529 1P00
Enclosure | yr50

(Under application) UL open type
Cooling method Fan cooling
Weight / Mass (kg) 140 ‘ 245 ‘ 245 ‘ 245 ‘ 330 ‘ 530 ‘ 530 | |

*1 Fuji 4-pole standard motor

*2 Rated capacity is calculated assuming the rated output voltage as 440 V.

*3  Output voltage cannot exceed the power supply voltage.

*4 To run the inverter at the carrier frequency of 5 kHz or above, current derating is required.

*5  This input supplies AC power to the internal circuit when the inverter is driven by DC power via the high power factor PWM converter

with power regenerative function, etc. (Usually, this is not used.)

* Max voltage (V) - Min voltage (V

° Voltage unbalance (%) = Three-phagse(av)erage voltageg (\(/) :

x 67 (IEC/EN 61800-3)

If this value is 2 to 3%, use an optional AC reactor (ACR).
*7 Rated input current to apply when the inverter is connected to the power supply of 400 V, 50 Hz, Rsce = 120.
*8 Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)
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2.2 Common Specifications

Item

Explanation

Remarks

Output frequency

Maximum
frequency

25 to 120 Hz variable setting

Base frequency

25 to 120 Hz variable setting

Starting frequency

0.1 to 60.0 Hz variable setting

Setting range

Carrier frequency

200 V class series:

* 0.75 to 16 kHz variable setting (0.75 to 18.5 kW)
* (.75 to 10 kHz variable setting (22 to 75 kW)

* 0.75 to 6 kHz variable setting (90 kW)

400 V class series:

* 0.75 to 16 kHz variable setting (0.75 to 37 kW)

¢ 0.75 to 10 kHz variable setting (45 to 90 kW)

* 0.75 to 6 kHz variable setting (110 to 630 kW)

* 0.75 to 4 kHz variable setting (710 kW)

Note: The carrier frequency may automatically drop depending upon the ambient

temperature or the output current to protect the inverter. (The automatic drop function can
be disabled.)

Output frequency
accuracy (Stability)

+0.2% of maximum frequency (at 25+10°C)
1+0.01% of maximum frequency (at -10 to +50°C)

* Analog setting:
» Keypad setting:

Frequency setting
resolution

1/3000 of maximum frequency (1/1500 with V2 input)
0.01 Hz (99.99 Hz or less), 0.1 Hz (100.0 to 120 Hz)
1/20000 of maximum frequency or 0.01 Hz (fixed)

* Analog setting:
» Keypad setting:
* Link setting:

Control

Control method

* V/f control
* Dynamic torque vector control
* V/f control, with slip compensation

Voltage/frequency
characteristic

» Possible to set output voltage at base frequency and at maximum output
frequency (80 to 240 V).

The AVR control can be turned ON or OFF.

Non-linear V/f setting (2 points): Free voltage (0 to 240 V) and frequency
(0 to 120 Hz) can be set.

200V
class
series

Possible to set output voltage at base frequency and at maximum output
frequency (160 to 500 V).

The AVR control can be turned ON or OFF.

Non-linear V/f setting (2 points): Free voltage (0 to 500 V) and frequency
(0 to 120 Hz) can be set.

400 V
class
series

Torque boost

* Auto torque boost (For constant torque load)

* Manual torque boost : Torque boost value can be set between 0.0 and 20.0%.

» Select application load with the function code. (Variable torque load or constant torque
load)

Starting torque

* 100% or higher, reference frequency 1.0 Hz,
base frequency 50 Hz, with slip compensation and auto torque boost active

Start/stop operation

Keypad:

Start and stop with &9 / ey and &9 keys

External signals (digital inputs): Forward (Reverse) rotation, stop command (capable of
3-wire operation), coast-to-stop command, external alarm, alarm reset, etc.

Link operation: Operation through RS-485 or field bus (option) communications

Switching a run command: Remote/local switching, link switching

Frequency setting

Keypad: Settable with ) and &) keys

External volume: Can be set with external frequency command potentiometer. (1 to 5 kQ
1/2 W)

Analog input: 0to+10V DC (5 V DC) /0 to £100% (terminals [12] and [V2]),
0to+10 V DC (+5 V DC)/ 0 to +100% (terminals [12] and [V2])
1 +4 to +20 mA DC / 0 to 100% (terminal [C1])
0 to +20 mA DC / 0 to 100% (terminal [C1])

UP/DOWN operation:
Frequency can be increased or decreased while the digital input signal is ON.

Multistep frequency: Selectable from 16 different frequencies (step 0 to 15)

Link operation: Frequency can be specified through RS-485. (Standard setting)

Frequency setting: Two types of frequency settings can be switched with an external signal
(digital input). Remote/local switching, link switching

"+1to+5
vDC"
can be
adjusted
with bias
and
analog
input
gain.
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2.2 Common Specifications

Item

Explanation

Remarks

Control

Frequency setting

Auxiliary frequency setting: Inputs at terminal [12], [C1] or [V2] can be added to the main
setting as auxiliary frequency settings.

Inverse operation : Switchable from "0 to +10 VDC/0 to 100%" to
"+10 to 0 VDC/0 to 100%" by external command.
Switchable from "4 to +20 mA DC/0 to 100%" to
"+20 to 4 mA DC/0 to 100%" by external command.
Switchable from "0 to +20 mA DC/0 to 100%" to
"+20 to 0 mA DC/0 to 100%" by external command.

Pattern operation: Up to 7 steps can be specified.

Acceleration/
deceleration time

Setting range: 0.00 to 3600 s

Switching: Up to four types of acceleration/deceleration time can be set or selected
individually (switchable during running).

Acceleration/deceleration pattern:

Linear acceleration/deceleration, S-shape acceleration/deceleration (weak, strong),
Curvilinear acceleration/deceleration (acceleration/deceleration maximum capacity of
constant output)

Deceleration mode (coast-to-stop):
Turning a run command OFF causes the motor to coast to a stop.

Forcible stop deceleration time: Deceleration stop by STOP ("Force to stop").

Acceleration/deceleration in low-speed domain: The acceleration/deceleration time
exclusive to the low-speed domain can be specified.

Boost function: The acceleration time at startup can be set.

Frequency limiter
(Upper and lower limit
frequencies)

» Specifies the upper and lower limits in Hz.

» Possible to choose the processing (Hold the output frequency at the lower limit or
Decelerate to a stop) to be applied when the reference frequency drops below the lower
limit.

» Can be set with analog input (terminal [12], [C1], and [V2]).

Bias frequency

 Bias of reference frequency and PID command can be independently specified within
the range of 0 to £100%.

Analog input

* Gain : Setting range of 0 to 200% (for each terminal)

« Offset : Setting range of -5.0 to +5.0%

» Filter : Setting range of 0.00 to 5.00 s

» Possible to set the display unit, maximum scale, and minimum scale under PID control.

Jump frequency

» Three operation points and their common jump width (0 to 30.0 Hz) can be set.

Auto-restart after
momentary power
failure

 Trip at power failure: Trip immediately at power failure.

» Trip at power recovery: Coast to a stop at power failure and trip at power recovery.

» Continue to run: Continue to run using the load inertia energy.

« Start at the frequency applied before momentary power failure: Coast to a stop at power
failure and start after power recovery at the frequency applied before momentary stop.

« Start at starting frequency: Coast to a stop at power failure and start at the starting
frequency after power recovery.

Hardware current
limiter

Limits the current by hardware to prevent an overcurrent trip from being caused by fast
load variation or momentary power failure, which cannot be covered by the software
current limiter. This limiter can be canceled.

Run by commercial
power supply

* SW50 ("Switch to commercial power 50 Hz") or SW60 (""Switch to commercial power
60 Hz") switches the inverter to 50 or 60 Hz output, respectively.

* Built-in commercial power supply switching sequence

Slip compensation

Compensates for decrease in speed according to the load.

Torque limiter

Switchable between 1st and 2nd torque limit values.

Software current
limiter

Automatically reduces the frequency so that the output current becomes lower than the
preset operation level.

PID control

» PID processor for process control

» Normal operation/inverse operation

» Slow flowrate stop function (Pressurized operation is possible before the slow flowrate
stop.)

» Automatic frequency updating function for slow flowrate stop

* PID command: Keypad, analog input (terminals [12], [C1] and [V2]), RS-485
communication, Terminal command UP/DOWN control

» PID feedback value (terminals [12], [C1] and [V2])

* Alarm output (absolute value alarm, deviation alarm)
» PID feedback error detection

» Sensor input amount scaling
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Item Explanation Remarks

» Sensor input amount conversion/calculation

 PID output limiter

* Integration reset/hold

PID control g . .

* Anti-reset wind-up function

* PID auto-tuning function

» Application-specific initialization

A h for idli The inverter automatically searches for the idling motor speed to be harmonized and starts
uto search for1diing | 4 qrive it without stopping it.
motor speed . . .

(Motor constants need tuning: Auto-tuning (offline)

« Ifthe DC link bus voltage or calculated torque exceeds the automatic deceleration level
during deceleration, the inverter automatically prolongs the deceleration time to avoid
an overvoltage trip.

Automatic deceleration (It is possible to select forcible deceleration to be applied when the deceleration time
control becomes three times longer.)

« If the calculated torque exceeds automatic deceleration level during constant speed
operation, the inverter avoids an overvoltage trip by increasing the frequency.

» The automatic deceleration level can be specified.

Deceleration

characteristic Increases the motor loss during deceleration to reduce the regenerative energy to the

(improved braking inverter to avoid an overvoltage trip.

capacity)

. Controls the output voltage to minimize the total sum of the motor loss and inverter loss.
Auto energy saving . . S .
operation (Auto energy saving mode can be switched ON or OFF by a digital input signal sent from
an external device.)

Overload prevention If the ambient temperature or IGBT joint temperature increases due to overload, the

control inverter lowers the output frequency to avoid overload.

Continue to run at low | Continues to run by decreasing the output frequency when the input voltage drops.

voltage (Available soon)

Continue to run at input | After an alarm output, there are two choices: Stop due to a trip or Continue to run (at low
_. | phase loss output or normal output) with a warning output. (Available soon)
]
%‘ Auto-tuning (offline) | Tuning the motor while the motor is stopped or running, for setting up motor parameters.
O Cooline fan ON/OFF * Detects the inverter internal temperature and stops the cooling fan when the

oot lnlg an temperature is low.

contro . .

» The fan control signal can be output to an external device.

. Transfers the status of an external digital signal connected to the universal digital input
Universal DI .

terminal to the host controller.

. Outputs a digital command signal sent from the host controller to the universal digital
Universal DO iy '8 & b £
output terminal.
. Outputs an analog command signal sent from the host controller to the analog output
Universal AO utpu & & g outpu
terminal.
Restriction on rotation . .
N Reverse or forward rotation prevention.
direction
Dew condensation When the motor is stopped, current is automatically supplied to the motor to keep the
prevention motor warm and avoid condensation.
Customizable logic 2 inputs, 1 output, logical operation, timer function, four arithmetic operations of analog
interface amount, comparison and conversion, choice of maximum/minimum, 14 steps
* Anti-jam function
Pump control « Filter clogging prevention
* Wet-bulb temperature presumption control
Fire mode . . .
. Ignores the inverter alarm and forcibly performs retry operation.
(Forced operation)
) ) ] ] ) Allows
» Displays the current date & time and the alarm info date & time, and enables timer the
Real-time clock (RTC) operation. (The RTC can be maintained by an optional battery.) inverter

* Has the correction function for daylight saving time (DST). to keep

time.

Timer operation

* 4 timers for operation in a week.
* Maximum of 20 pause dates per year.
» Capable of running/stopping the inverter or outputting external signals.

Password function

Protects function code data from unintentional change and hides data (at 2 levels).
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2.2 Common Specifications

Item Explanation Remarks
Speed monitor (reference frequency, output frequency, motor speed, load shaft speed, and
speed indication with percent), output current (A), output voltage (V), calculated torque
Running/Stopping (%), input power (kW), PID command value, PID feedback value, PID output, load factor
(%), motor output (kW), analog input, input watt-hour (kWh)/(MWh), and phase effective
current (A)
 Judgment of lifetime of the DC link bus capacitors, capacitors on the printed circuit
boards and the cooling fan.
Life early warning » Life early warning can be issued to an external equipment.
* Ambient temperature: 40°C for IP00/IP21, 30°C for IP55
(Load factor: Inverter rated current 100%)
* Display of the inverter cumulative run time, input watt-hour, cumulative motor run
. . time, and the number of startups.
Cumulative run time . . .
* Output of warning when the maintenance time or the number of startups has exceeded
the preset values.
% ?1;2: time of a light The WARN. LED flashes and the light alarm cause displays.
-‘g At the time of a trip The ALARM LED flashes and the trip cause displays.
« Trip history: Saves and displays the causes of the latest and last nine trips (with a code).
* Light alarm history: Displays the alarm codes of the latest and last five light alarms.
Duri . « Retry history: Displays alarm codes of two times activation of the protective functions
uring running or at .
the time of a trip Supporting retry.
* Saves and displays the detailed running status data of the last four trips.
« Saves and displays the date and time at which the inverter tripped when the real-time
clock is in operation.
LED indication LEDs which indicate the running status, light alarm and heavy alarm states.
Operation guides Pressing the HELP key displays the guidance information required at that time.
English, Chinese, German, French, Spanish, Italian, Russian, Greek, Turkish, Malay,
Multilanguage support | Vietnamese, Thai, Indonesian, Polish, Czech, Swedish, Portuguese, Danish, Dutch, and
Japanese
Remalmpg battery Indicates whether an optional battery is connected and little battery charge remains.
charge display
Backlight Selectable between "Backlight ON during key operation only" and "Always OFF."
Overcurrent protection | Protects the inverter from overcurrent caused by overload and stops the inverter.
Short-cireuit protection Protects the inverter from overcurrent caused by a short-circuit in the output circuit and ocl
stops the inverter. oC2
Protects the inverter from overcurrent caused by a ground fault in the output circuitand | o3
stops the inverter. (For 200 V class series inverters of 18.5 kW or below and 400 V ones of
. 37 kW or below)
Ground fault protection - -
Detects the zero-phase current in the output power, protects the inverter from overcurrent
caused by a ground fault in the output circuit, and stops the inverter. (For 200 V class series | EF
inverters of 22 kW or above and 400 V ones of 45 kW or above)
Detects an excessive DC link bus voltage (400 VDC for 200 V class series, 800 VDC for
. . OVl
. 400 V class series) and stops the inverter.
Overvoltage protection . . . . . . ov2
If a strikingly excessive input voltage is applied by mistake, the protection cannot be oV3
guaranteed.
Und | Detects a DC link bus voltage drop (200 VDC for 200 V class series, 400 VDC for 400 V
o nterro tage class series) and stops the inverter. LV
rotection
'% P Note that no alarm will be issued if "Restart after momentary power failure" is selected.
[ . .
3 » Detects an input phase loss and protects or stops the inverter. .
S
=1 hase 1 . L
& | mput phase loss * When the load is small, a phase loss may not be detected. n
Output phase loss Detects a break in inverter output wiring during running and stops the inverter output. OPL
Detects the inverter heat sink temperature in the case of a cooling fan failure or overload OHI
and stops the inverter.
Detects an internal agitating fan failure and stops the inverter.
(For 200 V class series inverters of 5.5 to 18.5 kW: IP55 rated ones only,
Overheat protecti For those of 22 kW or above: All inverter types) FAL
verieat profechion (For 400 V class series inverters of 11 to 37 kW: IP55 rated ones only,
For those of 45 kW or above: All inverter types)
* Detects the inner temperature of the inverter unit in the case of a cooling fan failure or
overload and stops the inverter. OH3
» Detects a charging circuit error and stops the inverter.
Overload protection Stops the inverter output upon detection of the abnormal heat sink temperature and OLU
switching element temperature calculated with the output current.
External alarm input The digital input signal THR stops the inverter with an alarm. OH2

2-9

Z 'deyp

SNOILYOIdIO3dS




Item Explanation Remarks
Fuse blown Detects a break of the main circuit fuse in the inverter and stops the inverter. (For 200 V FUS
class series inverters of 90 kW and 400 V ones of 110 kW or above)
Chareer circuit error Detects a charger circuit error and stops the inverter. (For 200 V class series inverters of 22 PbE
E kW or above and 400 V ones of 45 kW or above)
Stops the inverter with the electronic thermal overload protection setting to protect the
Electronic thermal | motor. OL1
,5 overload protection | Protects general-purpose motors and inverter motors over all frequency range. (It is
3 possible to set the running level and thermal time constant (0.5 to 75.0 min).)
g Detects the motor temperature to stop the inverter for protecting the motor.
& | PTC thermistor Connect a PTC thermistor between terminals [C1] and [11] and configure the switch on the | OH4
Zo control printed circuit board and function codes.
1 1 . L .
Overboad eary The inverter outputs a warning signal at the predetermined level before stop. -
warning
The inverter checks memory data when the power is turned ON or data is written. If any
Memory error . . Erl
memory error is detected, the inverter stops.
Keypad The error detection function stops the inverter output upon detection of a communications Erd
communications error | error between the keypad and the inverter control circuit during operation using the keypad.
If the inverter detects a CPU error or LSI error caused by noise or some other factors, this
CPU error . . Er3
function stops the inverter output.
Option Upon detection of an error in communication between the inverter and an option card, this Erd
communications error | function stops the inverter output.
Option error When an option card detects an error, this function stops the inverter output. Er5
STOP key priority: Pressing the @ key on the keypad forcibly decelerates the motor to a
stop even when a run command is given via the terminal block or communications link.
After the stop, the inverter issues alarm Ex6.
o . . Start check: To prevent a sudden start, the inverter prohibits any run operations and
peration protection . . . Er6
displays Er6 if any run command is present when;
g - The inverter power is turned ON,
s - An alarm is released, or
i—; - A run command source is switched via the communications link.
-
A Tunine error During tuning of motor parameters, if tuning has failed or aborted, or an abnormal Er7
& condition has been detected in the tuning result, the inverter stops its output.
RS-4 . . L . .
$-485 . When the inverter is connected to a communications network via the RS-485 port designed
communications error . S . Er8
(port 1) for the keypad, detecting a communications error stops the inverter output.
Data save error during | If the data could not be saved during activation of the undervoltage protection function, the ErF
undervoltage inverter displays the alarm code.
RS-485 When the inverter is connected to a communications network via the RS-485 port on the
communications error | control terminals DX+ and DX-, detecting a communications error stops the inverter ErP
(port 2) output.
Power supply LS error Dgtects an LSI failur.e on the power supply printed circuit board, which is mainly caused by ErH
noise, and stops the inverter output.
Mock alarm A mock alarm can be generated with keypad operations. Err
Current input wire If a break of the current input signal wire is detected, this function stops the inverter output CoF
break detection (Enable/Disable selectable).
PV1
. . . . . . . . PV2
PID feedback wire When PID feedback is assigned to the current input, if a wire break is detected, this PVA
break detection function stops the inverter output. (Switchable between Enable and Disable) PVh
PVC
Enable circuit failure Dlagnoses the Enable circuit. If any circuit failure is detected, this function stops the ECF
mverter output.
Customizable logic . . . . .
. Issues an alarm if a customizable logic configuration error is detected. ECL
abnormality
Anti-jam function Displays an error if starting has failed due to overcurrent. rLo
Filter cloggi . . .
titer clogging Displays an error if overload is detected under PID control. FoL
prevention
Password protection Entering a wrong password five times causes an alarm. LoK
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2.2 Common Specifications

Item

Explanation

Remarks

Protection

Fire mode

Displays an alarm during running in fire mode (without stopping due to alarm).

Fod

Alarm relay output
(for any fault)

* Outputs a relay contact signal if the inverter issues an alarm and stops its output.
. key or digital input signal RST resets the alarm stop state.

Light alarm (warning)

Upon detection of a failure or warning status that has been defined as a light alarm item, the
inverter displays a light alarm without stopping running.

Light alarm objects

External alarm (OH2), Inverter internal overheat (OH3), Motor overload (OL1), Option
communications error (Er4), Option error (Er5), RS-485 communications error (COM port
1) (Er8), RS-485 communications error (COM port 2) (ErP), Current input wire break
detection (CoF), PID control 1, 2 feedback error detection (PV1, PV2), External PID
control 1, 2, 3 feedback error detection (PVA, PVb, PVC), Filter clogging error (FoL), DC
fan locked (FAL), Motor overload early warning (OL), Heat sink overheat early warning
(OH), Lifetime alarm (DC link bus capacitor, electrolytic capacitors on printed circuit
boards or cooling fans) (Lif), Reference command loss detected (tEF), Low torque output
(UTL), PTC thermistor activated (PTC), Inverter life (cumulative run time) (rTE), Inverter
life (number of startups) (CnT), PID control 1, 2 alarm (PA1, PA2), External PID control 1,
2, 3 alarm (PAA, PAb, PAC), Mutual operation slave alarm (SLA), Low battery warning
(Lob), Date & time information lost (dtL)

Stall prevention

When the output current exceeds the current limiter level during acceleration/deceleration
or running at constant speed, this function decreases the output frequency to avoid an
overcurrent trip.

Retry function

When the inverter has stopped because of a trip, this function allows the inverter to
automatically reset itself and restart. (It is possible to specify the number of retries, the
latency between stop and reset, and target protective functions for retries.)

It is also possible to know how many times retry has been attempted so far via the
communications link.

Target protective functions:

Overcurrent protection (OC1 to OC3), Overvoltage protection (OV1 to OV3), Overheat
protection (OH1, OH3), Inverter overload (OLU), Motor 1 overload (OL1), Motor overheat
(OH4), External alarm (OH2), Undervoltage protection (LV)

Surge protection

Protects the inverter against surge voltages which might appear between one of the power
lines for the main circuit and the ground.

Command loss
detection

Upon detection of a loss of a frequency command (because of a wire break, etc.), this
function issues an alarm and continues the inverter operation at the preset reference
frequency (specified as a ratio to the frequency just before the detection).

Momentary power
failure protection

If restart after momentary power failure is selected, this function invokes a restart process
when power has been restored within a predetermined period (allowable momentary power
failure time).

Environment

Installation location

Shall be free from corrosive gases, flammable gases, oil mist, dusts, and direct sunlight.
(Pollution degree 2 (IEC/EN 60664-1)). Indoor use only.

Ambient temperature

-10 to +50°C (+50 to +60°C covered by derating)

P21 -10 to +40°C for inverters mounted closely side by side (200 V class series of
18.5 kW or below and 400 V ones of 37 kW or below)

-10 to +40°C (+40 to +50°C covered by derating)

IP55 -10 to +30°C for inverters mounted closely side by side (200 V class series of
18.5 kW or below and 400 V ones of 37 kW or below)

1POO -10 to +50°C

Relative humidity

5 to 95% RH (without condensation)

Altitude

Lower than 1,000 m

Vibration

200 V class series inverters of 45 kW or below and 400 V ones of 90 kW or below
3mm: 2 to less than 9 Hz
10 m/s*: 9 to less than 200 Hz

200 V class series inverters of 55 kW and 75 kW
3mm: 2 tolessthan 9 Hz
9.8 m/s>: 9 to less than 20 Hz
2m/s%: 20 to less than 55 Hz
1 m/s% 55 to less than 200 Hz

200 V class series inverters of 90 kW and 400 V ones of 110 kW to 710 kW

3mm: 2 toless than 9 Hz

2m/s: 9 to less than 55 Hz

1 m/s* 55 to less than 200 Hz
Storage temperature -25 to +70°C

Storage humidity

5 to 95% RH (without condensation)
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2.3 Terminal Specifications

2.3.1

Terminal functions

Main circuit and analog input terminals

25
25| Symbol Name Functions
5 Q

L1/R, L2/S, | Main circuit Connect the three-phase input power lines.

L3/T power inputs

U, V,W Inverter outputs | Connect a three-phase motor.

RO, TO Auxiliary power | For a backup of the control circuit power supply, connect AC power
input for the lines same as that of the main power input.
control circuit

P1,P(+) DC reactor Connect a DC reactor (DCR) for power factor correction.

(For 200 V class series inverters of 55 kW or above and 400 V ones
of 110 kW or above)

_ |P(),N(-) [DC link bus To be used for connecting a DC link bus.

§ For use of these terminals, consult your Fuji Electric representative.

=

o |RLTI Auxiliary main | Usually there is no need to do anything for these terminals. To be

k= circuit power used when the inverter is combined with a PWM converter.

= supply (For 200 V class series inverters of 22 kW or above and 400 V ones
of 45 kW or above)

&G Grounding for | Grounding terminals for the inverter’s chassis (or case) and motor.
inverter and Be sure to ground these terminals for safety and electric noise
motor reduction.

El,E2 Grounding for | Usually there is no need to do anything for the EMC filter.

EMC filter When the leakage current from the connected EMC filter causes
problems with the power supply system, removing screws from
terminals [E1] and [E2] could improve the problem. Note that doing
so loses the effect of the EMC filter so that the inverter is no longer
compliant with the EMC standards. To remove those screws,
consult your Fuji Electric representative.

[13] Power supply Power supply (+10 VDC) for frequency command potentiometer
for the (Potentiometer: 1 to SkQ)
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 analog

voltage input voltage input.
* 0 to £10 VDC/0 to £100% (Normal operation)
‘é * +10 to 0 VDC/0 to 100% (Inverse operation)
= (2) In addition to frequency setting, PID command, PID feedback
L’:D signal, auxiliary frequency command setting, ratio setting,
;é upper/lower frequency limits, 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
exceeding £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."
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2.3 Terminal Specifications

Classifi-
cation

Name

Functions

Analog input

Analog setting
current input
(C1 function)

(1) The frequency is commanded according to the external analog
current input.
* 4 to 20 mA DC/0 to 100% (Normal operation)
* 0to 20 mA DC/0 to 100% (Normal operation)
* 20 to 4 mA DC/0 to 100 % (Inverse operation)
* 20 to 0 mA DC/0 to 100 % (Inverse operation)

(2) In addition to frequency setting, PID command, PID feedback
signal, auxiliary frequency command setting, ratio setting,
upper/lower frequency limits, 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
exceeding +20 mA DC is handled as +20 mA DC.

PTC thermistor
input
(PTC function)

(1) Connects PTC (Positive Temperature Coefficient) thermistor
for motor protection. Ensure that the slide switch SW5 on the
control PCB is turned to the PTC position (refer to Section
2.3.2 "Setting up the slide switches").

The figure shown below illustrates the internal circuit diagram
where SW5 (switching the input of terminal [C1] between C1
and PTC) is turned to the PTC position. For details on SWS5,
refer to Section 2.3.2 "Setting up the slide switches." In this
case, you must change data of the function code H26
accordingly.

[13]
D; ¢— +10 VDC
Resistor

27kQ
C1

<Control circuit>

(Operation level)

[C1]

SW5
o

Compartor

—
External
alarm

PTC PTC
thermistor
§ [11] H26

Figure 2.1 Internal Circuit Diagram
(SW5 Selecting PTC)

[V2]

Analog setting
voltage input
(V2 function)

(1) The frequency is commanded according to the external analog
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,
upper/lower frequency limits, or analog input monitor can be
assigned to this terminal.

(3) Hardware specifications

* Input impedance: 22kQ2

* The maximum input is +£15 VDC, however, the voltage
exceeding £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."

Analog common

Common for analog input/output signals ([13], [12], [C1], [V2],
[FM1] and [FM2]).

Isolated from terminals [CM]s and [CMY].
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Classifi-
cation

Related
Name Functions function
codes

Analog input

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 2.2, be sure to ground the single end of the shield to
enhance the shield effect.

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 2.3.

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

Shielded Wire <Control Circuit> <ExternalAnang> Capacitor <Control Circuit>

Output Device 0.022 uF

. [13] 50V

ae o T

1
Potentiometer £ —

O [11] C(’ Qo
_______ T L Ferrite Core

1kto5kQ
— (Pass the same-phase |
- wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.2 Connection of Shielded Wire Figure 2.3 Example of Electric Noise Reduction
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2.3 Terminal Specifications

Digital Input Terminals

% g
22| Symbol Name Functions
5 o
[X1] Digital input 1 | (1) Various signals such as "Coast to a stop," "Enable external
——————————————————————————————————— alarm trip," and "Select multistep frequency" can be assigned
[X2] Digital input 2 to terminals [X1] to [X7], [FWD] and [REV] by setting
"""""""""" ST function codes EO1 to E07, E98, and E99. For details, refer to
X3 ] Digital input3 | Chapter 6 "FUNCTION CODES."
[X4] Digital input 4 (2) Input mode, i.e. SINK/SOURCE, is changeable by using the
___________________________________ slide switch SW1. (Refer to Section 2.3.2 "Setting up the slide
[X35] Digital input 5 switches.")
"""""""""" 7777777777777 (3) Switches the logic value (1/0) for ON/OFF of the terminals
[X6] ____________ D1g1talmput6 [X1] to [X7], [FWD], or [REV]. If the logic value for ON of
ST the terminal [X1] is "1" in the normal logic system, for
[X7] ____________ Dlglt al mput 7 example, OFF is "1" in the negative logic system and vice
[FWD] Run forward versa.
command (Digital input circuit specifications)
[REV] Run reverse < Control circuit >
command [PLC] +24 VDC
O * < | I
Photocoupler
- SW1 :
& | |
o= |
E L YRR
&b N SOURCE ' '
Q CJ | |
[X1] to|[X7], 5.4kQ T
| [FWD]|[REV] (1.6kQ for [X7])
[CM]
Figure 2.4 Digital Input Circuit (a)
Item Min. Max.
Operating ON level ov 2V
voltage
(SINK) OFF level 22V 27V
Operating ON level 22V 27V
voltage
(SOURCE) OFF level ov 2V
Operating current at
2.5mA 5 mA
(Input voltage is at 0 V)
(For [X7]) (9.7mA) | (16 mA)
Allowable leakage current
at OFF - 0.5 mA
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Z5
25| Symbol Name Functions
T °
[EN1] Enable input 1 | (1) Opening terminals [EN1] and [PLC] or terminals [EN2] and
[PLC] stops the inverter's output transistor. (Safe Torque Off,
STO)
[EN2] Enable input 2 | (2) These terminals are exclusively used for the SOURCE mode
input and cannot be switched to the SINK mode input.

(3) If input to either one of [EN1] and [EN2] is OFF, the inverter
issues an alarm (ECF). If the duration exceeds 50 ms, it is
regarded as mismatch. This alarm can be reset only by
restarting the inverter.

(Digital input circuit specifications)
<Control circuit> Item Min. | Max.

PLC | Operating [ON level | 22V | 27V
voltage |oFF levell 0V | 2V
Operating current at
ON
(Input voltage is 2.5mA| 5 mA
at27V)
Allowable leakage
current at OFF - |0omA
Figure 2.5 Digital Input Circuit (b)
[PLC] Power for (1) Connects to PLC output signal power supply.
- programmable Rated voltage: +24 VDC (Allowable range: +22 to +27
§-< logic Controller VDC), Maximum 200 mA DC
'% signals (2) This terminal also supplies a power to the load connected to
5 the transistor output terminals [Y1] and [Y2]. Refer to
A "Transistor output" described later in this table for more.
[CM] Digital input Two common terminals for digital input signals
common These terminals are electrically isolated from the terminals [11]s
and [CMY].
Tip B Using a relay contact to turn [X1] to [X7], [FWD] or [REV] ON or OFF
Figure 2.6 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 is turned to SINK, whereas in circuit (b) it is 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] [PLC] L%
. | .
S LS
3 %
-~ - —C
F {ﬁ\j\llDio[l[R)g\]/] Photocoupler {);:(\1,\],&(]) [[XFZéV] Photocoupler
T[CM] %[CM]

(a) With the switch turned to SINK

(b) With the switch turned to SOURCE

Figure 2.6 Circuit Configuration Using a Relay Contact
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2.3 Terminal Specifications

Classifi-
cation

Symbol

Name Functions

Digital input

Tip

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

Figure 2.7 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 is turned to SINK, whereas in circuit (b) it is 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.

F‘rugrammable>
logic controller,

L Programmable> .
<Control circuit> logic controller <Control circuit>

'
+24 VDC

X to|[X7],  —  Lbo-----—-
[FWD], [REV] Photocoupler

[CM]

(a) With the switch turned to SINK

L) For details about the slide switch setting, refer to Section 2.3.2 "Setting up the slide
switches.")

(b) With the switch turned to SOURCE
Figure 2.7 Circuit Configuration Using a PLC
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Analog output, transistor output, and relay output terminals

Classifi-
cation

Analog output

Symbol Name Functions
[FM1] Analog monitor These terminals output monitor signals of analog DC voltage (0
to +10 V) or analog DC current (+4 to +20 mA DC or 0 to +20
[FM2] mA DC).

The output form (VO/IO) for [FM1] or [FM2] can be switched
by the slide switch (SW4/SW6) on the control PCB and the
function code F29/F32, as listed below.

. . Output form Signal function
Terminal | Function ified b
DC voltage | DC current | SPectlied by
FM1 SW4 Vol 101 F31 data
F29 0 1
FM2 SW6 Vo2 102 F35 data
F32 0 1

The signal function can be selected from the following with
function code F31/F35.

* Output frequency * Output current * Output voltage

* Output torque * Load factor * Input power
* PID feedback amount * DC link bus voltage

* Universal AO * Motor output

* Calibration * PID command * PID output
* PID deviation * Reference frequency

* Customizable logic output signal
* Inverter heat sink temperature
* Reference frequency, etc.
For details, refer to Chapter 6 "FUNCTION CODES."

- Input impedance of external device: Min. 5kQ (at0to 10 VDC
output)
(While the terminal is outputting 0 to 10 VDC, it is capable of
driving up to two analog voltmeters with 10 kQ impedance.)

- Input impedance of external device: Max. 500Q2 (at 4 to 20 mA
DC output)

- Adjustable range of the gain: 0 to 300%

[11]

Analog common

Two common terminals for analog input and output signals.

These terminals are electrically isolated from terminals [CM]s
and [CMY].
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2.3 Terminal Specifications

Classifi-
cation

Name

Functions

Transistor output

Transistor
output 1

Transistor
output 2

Transistor
output 3

[Y4]

Transistor
output 4

(1) Various signals such as inverter running, frequency arrival
and overload early warning can be assigned to terminals [Y1]
to [Y4] by setting function code E20 to E23. Refer to Chapter
6 "FUNCTION CODES" for details.

(2) Itis possible to switch the logic value (1/0) for ON/OFF of the
terminals between [Y1] 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.

(Transistor output circuit specifications)

<Control circuit>

Photocoupler

Current
—

\"31t035V

Voltage

Figure 2.8 Transistor Output Circuit

Item Max.

Operation ON level ZV

voltage

OFF level 27V

Maximum motor

current at ON S0 mA

Leakage current

ot OFF 0.1 mA

Figure 2.9 shows examples of connection between the control
circuit and a PLC.

« When a transistor output drives a control relay,
connect a surge-absorbing diode across relay’s coil
terminals.

« When any equipment or device connected to the
transistor output needs to be supplied with DC power,
feed the power (+24 VDC: allowable range: +22 to
+27 VDC, 200 mA max.) through the [PLC] terminal.
Short-circuit between terminals [CMY] and [CM] in
this case.

[CMY]

Transistor
output common

Common terminal for transistor output signals

This terminal is electrically isolated from terminals [CM]s and
[11]s.
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Classifi-
cation

Related

Transistor output

Symbol Name Functions function
codes
Tip B Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3]

or [Y4]

Figure 2.9 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.

Photocoupler

<Control circuit>

Current

Programmable

<Control circuit> <F’rogrammable>
logic controller

logic controller

Photocoupler Currem

SINK input

+24 VDC

SOURCE input

(@) PLC serving as SINK

(b) PLC serving as SOURCE

Figure 2.9 Connecting PLC to Control Circuit

Relay output

[YSA/C]

General-purpose

relay output

@)

(1) A general-purpose relay contact output usable as well as the

function of the transistor output terminal [Y1], [Y2], [Y3] or
[Y4].

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
opened (non-excited) if the signal is active while they are
normally closed.).

[30A/B/C]

Alarm relay
output

(for any error)

M

2

3)

Outputs a contact signal (1C) when the protective function has
been activated to stop the motor.

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.

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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2.3 Terminal Specifications

RS-485 communications port

Connector

Classifi-
cation

Name

Functions

DX+/DX-
/SD

RS-485
communications
port 2

(Terminal block)

The communications port transmits data through the RS-485
multipoint protocol between the inverter and a computer or other
equipment such as a PLC (Programmable Logic Controller).

(For setting of the terminating resistor, refer to Section 2.3.2
"Setting up the slide switches.")

RJ-45
connector
for keypad
connection

Communication

RS-485
communications
port 1

(Standard RJ-45
connector)

(1) Used to connect the inverter with the keypad. The inverter
supplies the power to the keypad through the pins specified
below. The extension cable for remote operation also uses
wires connected to these pins for supplying the keypad
power.

(2) Remove the keypad from the standard RJ-45 connector and
connect the RS-485 communications cable to control the
inverter through the PC or PLC (Programmable Logic
Controller). For setting of the terminating resistor, refer to
Section 2.3.2 "Setting up the slide switches."

T+5V

TXD ftlﬁ
<

RXD
DE/RE

B-
A+
6 NC 1 —
Iil Ol 7 GND

GND Terminating RJ-45 connector

resistor
SW3 RJ-45 connector face

pin assignment

Figure 2.10 RJ-45 Connector and its Pin Assignment*

* Pins 1, 2, 7, and 8 are exclusively assigned to power lines
for the keypad, so do not use those pins for any other
equipment.

CN10

USB port

A USB port connector (mini B) that connects an inverter to a
computer. FRENIC Loader 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.

CN11

Connector for
battery

A connector for an optional battery.

@ + 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).
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2.3.2 Setting up the slide switches
AWARNING

Before changing the switches, turn OFF the power and wait at least ten minutes. Make sure that the LCD
monitor is 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 2.11.

To access the slide switches, remove the front cover so that you can see the control PCB.
Table 2.1 lists the function of each slide switch.

Table 2.1 Function of Each Slide Switch

Slide Switch Function

SW1 Switches the service mode of the digital input terminals between SINK and SOURCE.

- This switches the input mode of digital input terminals [X1] to [X7], [FWD] and
[REV] to be used as the SINK or SOURCE mode.

- Factory default: SINK

Sw2 Switches the terminating resistor of RS-485 communications port on the inverter ON

and OFF. (RS-485 communications port 2, on the terminal block)

- If the inverter is connected to the RS-485 communications network as a terminating
device, turn SW2 to ON.

SW3 Switches the terminating resistor of RS-485 communications port on the inverter ON
and OFF. (RS-485 communications port 1, for connecting the keypad)

- To connect a keypad to the inverter, turn SW3 to OFF (Factory default).

- If the inverter is connected to the RS-485 communications network as a terminating
device, turn SW3 to ON.

SW4/SW6 Switches the output mode of the analog output terminal [FM1]/[FM2] between voltage

and current.
When changing this switch setting, also change the data of function code F29/F32.
[FM1] [FM2]
Output mode SW4 F29 data SWé6 F32 data
Voltage output (Factory default) | VOI1 0 VO2 0
Current output 101 1,2 102 1,2
SW5 Switches the property of the analog input terminal [C1] between analog setting current

input and PTC thermistor input.
When changing this switch setting, also change the data of function code H26.

Output mode SW5 H26 data
Analog setting current input C1 0

(Factory default)

PTC thermistor input PTC 1 (alarm) or 2 (warning)
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2.3 Terminal Specifications

Figure 2.11 shows the location of slide switches on the control PCB.

Switching examples and factory default
I \ Q
SW1 SW2 SW3 |SW4/SW6| SW5 2
— C
] SW3 Shipping N
destination
5 !
- FRNOOOARID SINK|  QFF OFF |VO1/VO2| Cl1 @)
-4A/J/U - 9 9 T
T ' =L >
>
ol FRNOODARIO | pooncF 5
T I =L Z
swz ]
4 ST
Swef @&k Sws L
[©]

Figure 2.11 Location of the Slide Switches
on the Control PCB

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

Slider in the correct position or

Slider in an ambiguous position
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2.3.3 Screw specifications and recommended wire sizes

2.3.3.1 Main circuit terminals

The table and figures given below show the terminal screw sizes, tightening torque and terminal
arrangements. Note that the terminal arrangements differ depending on the inverter types.

Use crimp terminals covered with an insulation sheath or with an insulation tube.

B Screw Specifications (200 V class series)

Aux. control
Main circuit Grounding power supply
P Nominal terminals terminals Aux. main circuit
OWE | o pplied Refer ower suppl
supply pp Inverter type p PP
motor to: . . . . . .
voltage kW) Tightening Tightening Tightening
( Screw | torque | Screw | torque Screw torque
size 1b-in size 1b-in size lb-in
(N-m) (N'm) (Nm)
0.75 |FRNO.75AR1m-2[0
1. FRNI1.5AR1m-2[ .
> > Figure M4 15.9 M4 15.9
0.75 FRN2.2AR1m-2[0 A (1.8) (1.8)
3.7 FRN3.7AR1E-200
(4.0)*1 | FRN4.0AR1M-2E
5.5 FRNS.5AR1E-20 .
75 |FRN7.5ARIm20 |1 gure
B 513 513
11 FRN11ARI1®-20 M6 5 '8) M6 5 é)
Three- 5 FRNISARI®-20 | Figure 10.6
phase M3.5
200v | 185 |FRNI85ARIm-20 | C (1.2)
22 FRN22AR1®-20 | Figure M8 119 M8 119
30 FRN30AR | ®-200 D (13.5) (13.5)
37 FRN37ARI®-20 | Figyre MI0 239
45 FRN45AR1m-200 E M1 239 (27)
55 FRN55AR1S-20  |Figure 27) - 119
75 FRN75AR1S-200 F (13.5)
Figure 425 239
90 FRN90AR1S-200 L MI12 43) M10 27)

*1 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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2.3 Terminal Specifications

W Screw Specifications (400 V class series)

Aux. control
Main circuit Grounding power supply
p Nominal terminals terminals Aux. main circuit 9—
ower applied Refer power supply 8
supply motor Inverter type to: . - . - : - g
voltage W : Tightening Tightening Tightening
(kW) Screw | torque |Screw | torque |Screw | torque o
size Ib-in size Ib-in size Ib-in T
(N'm) (N'm) (N'm) Ay
0.75 |FRNO.75AR1m-400 g
1.5 |FRN1.5ARIm-400 2
2.2 |FRN2.2AR1m-4[0 Ei 159 159 2
1gure . .
37 |FRN3ZARIE4O | A | M4 | Tp | ME | Ty o
(4.0)*1 | FRN4.0AR1M-4E
55 |FRN5.5ARIE-400
7.5 |FRN7.5AR1E-400
11 FRN11AR1m-40
15 FRN15AR1m-400 -
Figure M6 51.3 M6 51.3
18.5 |FRNI18.5AR1m-400 B (5.8) (5.8)
22 FRN22AR1m-400
30 FRN30AR1E-40] i
Figure M6 51.3 M6 513
37 FRN37AR1m-400 C (5.8) (5.8)
45 FRN45AR1W-400 i
Three Figure M8 119 M8 119
-l 55 FRN55AR1m-400 D (13.5) (13.5) 10.6
phase M3.5 12
400v | 75 FRN75AR1M-40 | Figyre M0 239 (1.2)
90 FRN90AR 1m-40J E MO 239 27)
110 FRN110ARIS-40 | Figure 27) 119
M8
132 FRN132AR1S-400 F (13.5)
160 FRN160ARIS-40 | Figure
200 FRN200AR1S-400 G
220 FRN220AR1S-40 | Figure
280 FRN280AR1S-400 H
315 FRN315AR1S-400 . 15 230
355 FRN355AR1S-400 Flglure MIZ | gy | MIO o)
400 FRN400AR1S-400
500 |FRNSO0ARIS-4O | P&
630 FRN630AR1S-40 | Figure
710 FRN710AR1S-400 K

*1 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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B Recommended Wire Sizes (200 V class series):

For conformity to the Low Voltage Directive in the EU (IEC/EN 61800-5-1: 2007)

g" Recommended wire size (mm?)
=
=| .2 Main terminal
i £ Main power input Aux. | Aux
2 main
& Tt £ Inverter type Inverter |DCreactor| ) | control circuit
= EE \ [P1, P(+)] | “OMON 1 power
2 g [L1/R,L2/S, Inverter's | outputs 2 circuit | goory | power
5| 3 L3/T] | grounding |[U,V, W] PP | supply
z| Z w2 0 3 [RO, TO]
Z [&G] [R1, T1]
0.75 |FRNO.75AR1m-2[
1.5 FRNI1.5AR1m-2[]
2.2 |FRN2.2ARIm-200 5 2.5
3.7 |FRN3.7AR1m-200 10
(4.0)** | FRN4.0AR | M-2E
5.5 FRNS5.5AR1m-2[] 6 )
2| 75 |FRN7.5ARIN-20 4 DCR
&| 11 |FRNIIARIE-20 10 10 built-in
(]
£| 15 |FRNISARIE-200] 16 0.75 25
o| 18.5 |FRNI8.5ARIM-200] 25 25
é 22 FRN22AR1m-2[] 35
30 FRN30AR1®-200 50 50
37 FRN37AR1E-2[] 70 70
45 FRN45AR1®E-200 95 2.5
55 FRNS55AR1S-200 50%2 70%2 70%2
75 FRN75AR1S-20 95%2 95x2 95%2
90 FRN90AR1S-20 120x2 120%2 120%2

*1 4.0 kW for the EU.

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

Note: A box (M) replaces an alphabetic letter depending on the enclosure.

M (IP21) or L (IP55)

A box (O) replaces an alphabetic letter depending on the shipping destination.

A (Asia), E (EU), J (Japan), or U (America)
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2.3 Terminal Specifications

B Recommended Wire Sizes (400 V class series):
For conformity to the Low Voltage Directive in the EU (IEC/EN 61800-5-1: 2007)

Power supply voltage

Three-phase 400 V

Recommended wire size (mm?) e
0
B Main terminal 8
BN Main power input Aux. | Aux. N
S8 DC reactor contro] | Mai
=3 Inverter type Inverter Pl P(+ Control | /= | circuit »
é g8 [L1/R,L2/S,| Inverter's | outputs | [PL, *2( N | circuit Eu 1y | power T
3 L3/T] | grounding | [U,V, W] PPY | supply Ay
3 [RO, TO] ®
Z *2 [@8G] ** * IR T o
0
b
0.75 |FRNO.75AR1E-4 o)
1.5 |FRN1.5ARIN-400 5
2.2 FRN2.2AR1E-4
3.7 |FRN3.7AR1M-40 25 2.5
(4.0)*' | FRN4.0AR 1 M-4E '
5.5 FRNS5.5AR1E-4 10
7.5 FRN7.5AR1E-4 -
11 FRN11AR1M-40]
15  |FRNISARIE-400 4 6 DCR
built-in
18.5 FRN18.5AR1E-4[1 6 10
22 FRN22AR1E-4 10
30 FRN30AR1E-4] 16
37 FRN37AR1E-4 25 25
45 FRN45AR1E-4] 35
55 FRNS5AR1E-4] 35 50 0.75 2.5
75 FRN75AR1E-4 70 70
90 FRNOOAR1E-4 95 95
110 FRN110AR1S-40 50%2 70%2 150
132 FRN132AR1S-40 70%2 70%2
160 FRN160AR1S-40 185 240 300
200 FRN200AR1S-40 300 300 120%2 25
220  |FRN220AR1S-400 150x2 150x2 '
280 FRN280AR1S-400 240x%2
240%2 240%2
315 FRN315AR1S-40
300x2
355 FRN355AR1S-40 300%2 300x%2
400 FRN400AR1S-40 240%3 240x%3 300x3
500 FRN500AR1S-40 300x%3 240%4
630 FRN630AR1S-40 300x4
340x4 300x4
710 FRN710AR1S-400

*1 4.0 kW for the EU.

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

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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B Recommended Wire Sizes (200 V class series):

For conformity with UL standards and CSA standards (cUL-listed for Canada) (Under

application)
Wire size AWG (mm?)
For main circuits Aux. Aux. main
Power . . L
supply Npmmal Inverter type Cu wires For control control circuit
voltage applied motor cirouits power power
[LI/R, LEéS, L3/T]| [U, Xz W] supply supply
*2 *9
0.75 FRNO.75SAR 1m-200 B
1.5 FRN1.5ARIm-20 ” @1
22 FRN2.2AR(m-200 @)
3.7 FRN3.7ARIm-200 12
(4.0)*1 | FRN4.0AR1M-2E (3.3)
5.5 FRNS5.5AR1m-200 10 (51_%)
(5.3) g i
75 FRN7.5AR1m-200 8.4
11 FRN1IAR1N-20 (884) (884)
6 6
Three- 15 FRN15AR1m-200 (133) (133) " "
gggs\f,’ 18.5 FRN18.5AR1m-200 4 2 (0.8) @2.1)
22 FRN22AR1E-200 (21.2) (33.6)
30 FRN30AR I M-20J (3§ 6 (3§ 6
37 FRN37AR1M-200 (513/05) (513/05)
45 FRN45AR 1 M-20] (627/% (%/g) ( 14 :
55 FRN55AR1S-200 (13/702) (13/702)
75 FRN75AR1S-200 o) R
4/0x2 4/0x2
90 FRN90AR1S-200 (107.252) (107.252)

*1 4.0 kW for the EU.
*2 Use wires rated at the maximum allowable temperature of 75°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)
A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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2.3 Terminal Specifications

B Recommended Wire Sizes (400 V class series):
For conformity with UL standards and CSA standards (cUL-listed for Canada) (Under

application)

o
Wire size AWG (mm?) 3
P Norminal For main circuits Aux. Aux. main °
ower omina Cu wires control circuit N
supply applied Inverter type For control power power
voltage motor [L1/R,L2/S,L3/T]| [U,V, W] | circuits supply supply %
5 2 *2 2 0
0.75 |FRNO.75ARIm-400 T
1.5 FRN1.5ARm-400 Q
2.2 FRN2.2AR1m-400 14 (:)'
3.7 FRN3.7ARIM-400 14 @.1) S
(4.0)*1 | FRN4.0AR1M-4E .1 &
55 FRN5.5AR 1 m-400
75 FRN7.5AR|1m-400 (3123)
1 FRN1IAR|m-40] (3123) (51(;) ;
15 FRNI5AR 1 -40] (512) .
185 FRNIS SAR1M-400 8 (8.4)
2 FRN22AR | W-40] (8.4)
30 FRN30AR | m-4[] (1363) (1363)
37 FRN37AR1W-40] 4
45 FRN45AR | M-40] 21.2) ’
33.6
55 FRN55AR | M-40] (332 6 (33.6)
75 FRN75AR | M-40] (513/05) ( 513/05)
Three- | g FRN9OAR | -4J ( 627/% é/g) 18 14
B0y | os ] 08 | @
110 FRN110AR1S-40] o s
132 FRN132AR1S-40] (53.5%2) ( 627/04122)
160 FRN160AR1S-40] é/ 2:22) (38/ 2:22)
200 FRN200AR1S-400 (13/70;52) (32:3)
: 14
220 FRN220AR1S-40] 5223) 5223) .1
280 FRN280AR1S-40J (‘218(3)3) (‘2‘82:3)
315 FRN315AR1S-40] (fggig) (?323)
355 FRN355AR1S-40] (‘2‘823) (‘2‘823)
400 FRN400AR1S-40] éggig) éggig)
500 FRN500AR1S-40] (ﬁgg) (‘2‘822)
630 FRN630AR1S-400 éggjg) (gggig)
710 FRN710AR1S-40] (gggig) éggij)

*1 4.0 kW for the EU.
*2 Use wires rated at the maximum allowable temperature of 75°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

2-29



AWARNING A

When the inverter power is ON, a high voltage is applied to the following terminals.
Main circuit terminals: L1/R, L2/S, L3/T, P(+), N(-), U, V, W, RO, TO, R1, T1, AUX-contact (30A, 30B, 30C, Y5A, Y5C)
Insulation level

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.

B Terminal Arrangement Diagrams

Fl ure A FEEEsEEssEEsEEEsEEEEEEEEEEEEEn 95 95 (9_5)(9_5)49_5)‘9_5) 95 *9_5) 95 95
: : 24,P%,99,9%,99,95,95 95,9598
: 0000000 OO O
: LRSI |Pen Pl NG| U || v || w
H (NC
: Sle| [de [o]®
SYe ROH eq|| B2
1] bdes  Lnl
Figure B —
R AEHRCH]
N || U
17 17 17 17
P“"% 17 17 TL 17 17 ‘17
Y F N
LI/R || L2/S || L3/T P+ || P
(NC)
o gt o |&
| [ij 6464 a
Figure C petesassssnasssannnnnann
(R et AL ‘H
17 17 17 17
17 17 17 17 17
AR
L2/S |/ L3/T P(HF{i %‘i I
(NC) Ro o
lsles  E2
1]
oG
L7 ]

(NC): No connection (Do not make wiring.)
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2.3 Terminal Specifications

Figure D

T odles

Z 'deyp

(NC)

00O

Pi+) || P(+) )

v v ][ ILN; |
oo ooo

L1R || L2/S || L3/T
24

2o [ 20 [] 20 ] 24 [ 2a [ 2 |

SNOILYOIdIO3dS

E1 E2
<:> G
oG

Figure E

silod slod
“®
@
L& (NC)
[ |
=" P(+) P(+) N()
ClOIOIN | &« |[ & || » | = |
518
@
o 35 35 35 38 35 35
| I | | | I I |
L1/R L2/S L3/T U \ w
E2
E1
o ©
a6 oG

(NC): No connection (Do not make wiring.)
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Figure F s
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2.3 Terminal Specifications

Figure J X Charging lamp
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2.3.3.2  Control circuit terminals (Common to all inverter types)

The control circuit terminal arrangement, screw sizes, and tightening torque are shown below.

The control circuit terminals are common to all inverter types regardless of their capacities.

Screw type of terminal block

e R UL R T RALN B R RN g A

[30AT30C[CMY[ 11 [ 12 ] 13 | CMFWDIREV] CMIDX+[SD |

B[8[S]®]S]®]®]0|8]S ]SS
S[8[8|0[0[0[3[3]3|8|6]

2[e|e[e|8|8[8[[3[8]8|]

AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category II, Pollution degree 2)

v

Europe type of terminal block

DD DDDD %

YSATYSCH Y3 | Y4 [ V2 [FM1 |FM2] X5 | X6

ooolpodoodooe

S0ATS0BI Y1 [ v2 TCT [ A7 [ACT X1 [ X2 [ X3 [ x4 DX
-
30cicmy] 11 [ 12 T 13 [ CM [FWD]REV] CM [Dx+ | SD

AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category II, Pollution degree 2)

Table 2.2 Control Circuit Terminals

Screw specifications Wire strip
Terminal Recommendegl sche};Isgr(i)\fer length Sﬁi%flizigf{
. Tighteni ire si .
block type | gorew size l‘ffor;:lléng wire size (mm°) (tip shape) :lzzz;zz slot
—
Screw type 0.7 N'm - - -
0.75 mm’
M3 05106 | (AWG 18) Flat .
Europe type Nem screwdriver 6 mm Al
(0.6 x 3.5 mm)

*In conformity with the IEC/EN 60947-1
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2.4 Cable Glands or Conduits

2.4 Cable Glands or Conduits

To ensure IP55 rating, mount cable glands or conduits on the wiring plate in wiring. The cable glands
or conduits should be selected according to the number of wires to be connected and the wire size.

Z 'deyp

Sections 2.4.1 and 2.4.2 give the sizes of the cable glands and conduits to be applied when the wires of
the recommended sizes are used. Their sizes and mounting positions differ depending upon the
inverter capacity.

2.4.1 Cable glands

The tables given below list examples of recommended cable glands. Use the equivalents.

SNOILYOIdIO3dS

(1) For 200 V class series inverters of 0.75 to 3.7 kW and 400 V ones of 0.75 to 7.5 kW
(See Figure A))

Punch-out#  Cable gland body *1 Nut *1
in wiring | SKINTOP MS-M ) SKINDICHT SM-M ) Recommended wiring examples
plate models Size models Size

1 5311-2010 16x 1.5 5210-3010 16 x 1.5 | For inverter grounding wires
2 5311-2030 25x1.5 5210-3030 25x 1.5 | For inverter output *2
3 For connection to the DC link bus
4 5311-2020 20x 1.5 5210-3020 20 x 1.5 |For main power input *2
5 For auxiliary input of control power
6 5311-2030 25x 1.5 5210-3030 25x 1.5 | For wiring to the control terminal block
7 5311-2040 32x1.5 5210-3040 32x 1.5 | For wiring to the control terminal block
8 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to option cards, etc.
9 5311-2020 20x 1.5 5210-3020 20 x 1.5 | Reserved.

*1 Manufacturer: Lapp Kabel
*2 Prepunched

(2) For 200V class series inverters of 5.5 to 11 kW and 400 V ones of 11 to 22 kW
(See Figure B.)

Punch-out # Cable gland body *1 Nut *1
in wiring SKINTOP MS-M . SKINDICHT SM-M . Recommended wiring examples
plate models Size models Size

1 5311-2010 16x 1.5 5210-3010 16 x 1.5 | For inverter grounding wires

2 5311-2050 40x 1.5 5210-3050 40x 1.5 | For inverter output *2
5311-2150 *3 40x 1.5 5210-3050 40x 1.5 | For connection to the DC link bus
5311-2140*3 | 32x 1.5 5210-3040 32x 1.5 |For main power input "2

R I N IO SR 110
5311-2040 Rx15 | 52003040 | 32x15 |y Ty P 2

5 5311-2020 20x 1.5 5210-3020 20 x 1.5 | For auxiliary input of control power

6 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to the control terminal block

7 5311-2040 32x1.5 5210-3040 32 x 1.5 | For wiring to the control terminal block

8 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to option cards, etc.

9 5311-2020 20x 1.5 5210-3020 20 x 1.5 | Reserved.

*1 Manufacturer: Lapp Kabel
*2 Prepunched
*3 SKINTOP: MSR-M
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(3) For 200V class series inverters of 15 to 18.5 kW and 400 V ones of 30 to 37 kW
(See Figure C.)

Punch-out # Cable gland body *1 Nut *1
in wiring | SKINTOP MS-M ) SKINDICHT SM-M ) Recommended wiring examples
plate models Size models Size
e Il B T A A
5311-2060 50x 1.5 5210-3060 50x 1.5 g’; li(‘&‘;“er output *2

2 5311-2050 40x 1.5 5210-3050 40 x 1.5 | For connection to the DC link bus
3 5311-2160 *3 50x 1.5 5210-3060 50 x 1.5 | For main power input *2
4 5311-2020 20x 1.5 5210-3020 20 x 1.5 | For auxiliary input of control power
5 5311-2030 25x1.5 5210-3030 25 x 1.5 | For wiring to the control terminal block
6 5311-2040 32x 1.5 5210-3040 32 x 1.5 | For wiring to the control terminal block
7 5311-2030 25x 1.5 5210-3030 25x 1.5 | For wiring to option cards, etc.
8 5311-2020 20x 1.5 5210-3020 20x 1.5 |Reserved.

*1 Manufacturer: Lapp Kabel

*2 Prepunched

*3 SKINTOP: MSR-M

(4) For 200V class series inverters of 22 to 30 kW and 400 V ones of 45 to 55 kW
(See Figure D.)

Punch-out#  Cable gland body *1 Nut *1
in wiring | SKINTOP MS-M . SKINDICHT SM-M . Recommended wiring examples
plate models Size models Size

1 5311-2170 *3 63x1.5 5210-3070 63 x 1.5 | For inverter output *2
2 5311-2060 50x 1.5 5210-2060 50x 1.5 |For connection to the DC link bus
3 5311-2160 50x1.5 5210-2060 50 x 1.5 | For main power input *2
4 5311-2020 20x 1.5 5210-3020 20 x 1.5 | For auxiliary input of control power
5 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to the control terminal block
6 5311-2040 32x 1.5 5210-3040 32 x 1.5 | For wiring to the control terminal block
7 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to option cards, etc.
8 5311-2020 20x 1.5 5210-3020 20x 1.5 | Reserved.

*1 Manufacturer: Lapp Kabel

*2 Prepunched

*3 SKINTOP: MSR-M
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2.4 Cable Glands or Conduits

(5) For 200 V class series inverters of 37 to 45 kW and 400 V ones of 75 to 90 kW
(See Figure E.)

Punch-out # Cable gland body *1 Nut *1
in wiring SKINTOP MS-M . SKINDICHT SM-M . Recommended Wiring examples
plate models Size models Size
For inverter output *2
1 5311-2070 63x1.5 5210-3070 63x1.5 (75 kW)
For inverter output *2
5311-2080 63x1.5 5210-3070 63x1.5 (90 kW)
For main power input *2
, 5311-2070 63x1.5 5210-3070 63x1.5 (75 kW)
For main power input *2
5311-2080 63x1.5 5210-3070 63x1.5 (90 kW)
For main power input *2
. 5311-2070 63x1.5 5210-3070 63x1.5 (75 kW)
For main power input *2
5311-2070 63x1.5 5210-3070 63x1.5 (90 kW)
4 5311-2020 20x 1.5 5210-3020 20 x 1.5 | For auxiliary input of control power
5 5311-2030 25x 1.5 5210-3030 25 x 1.5 | For wiring to the control terminal block
6 5311-2040 32x1.5 5210-3040 32 x 1.5 | For wiring to the control terminal block
7 5311-2030 25x 1.5 5210-3030 25x 1.5 | For wiring to option cards, etc.
8 5311-2020 20x 1.5 5210-3020 20x 1.5 | Reserved.

*1 Manufacturer: Lapp Kabel

*2 Prepunched
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Punch-out Arrangement in Wiring Plate
Figure A (For inverters of 0.75 to 7.5 kW) Figu re B (For inverters of 11 to 22 kW)

@@O ‘@@

e} o] \

-

Figure C (For inverters of 30 and 37 kW)
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Figure D
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Figure E
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L] For instructions on how to punch out semi-perforated sections in the wiring plate and set cable
glands on the wiring plate, refer to Chapter 5, Section 5.1.2.1 "(2) Punching out semi-perforated
sections in the wiring plate and setting cable glands or conduits."
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2.4 Cable Glands or Conduits

2.4.2

Conduits

The tables given below list examples of recommended conduits. Use the equivalents.

(1) For 200V class series inverters of 0.75 to 3.7 kW and 400 V ones of 0.75 to 7.5 kW
(See Figure A)

Punch-out # Conduit body *1 Nut *1
in wiring BULLET o Locknut o Recommended wiring examples
plate models Size (inch) models Size (inch)
1 LT75P 3/4 142 3/4 For inverter output *2
2 LT50P 172 141 172 For connection to the DC link bus
3 LT75P 3/4 142 34 For main power input ailzd auxiliary
input of control power

4 LT125P 112 144 1172 For wiring to the control terminal block
5 LT75P 3/4 142 3/4 For wiring to option cards, etc.

*1 Manufacturer: Thomas & Betts (T & B)

*2 Prepunched

(2) For 200V class series inverters of 5.5 to 11 kW and 400 V ones of 11 to 22 kW
(See Figure B.)

Punch-out # Conduit body *1 Nut *1
in wiring BULLET o Locknut o Recommended wiring examples
plate models Size (inch) models Size (inch)
1 LT125P 112 144 1172 For inverter output *2
2 LT100P 1 143 1 For connection to the DC link bus
3 LT100P 1 143 1 For main power input and auxiliary
input of control power *2

4 LT125P 112 144 1172 For wiring to the control terminal block
5 LT75P 3/4 142 3/4 For wiring to option cards, etc.

*1 Manufacturer: Thomas & Betts (T & B)

*2 Prepunched

(3) For 200V class series inverters of 15 to 18.5 kW and 400 V ones of 30 to 37 kW
(See Figure C.)

Punch-out # Conduit body *1 Nut *1
in wiring BULLET o Locknut o Recommended wiring examples
plate models Size (inch) models Size (inch)
1 LT200P 2 146 2 For inverter output *2
2 LT100P 1 143 1 For connection to the DC link bus
3 LT125P 112 144 112 For main power input aBd auxiliary
input of control power *2

4 LT125P 112 144 1172 For wiring to the control terminal block
5 LT75P 3/4 142 3/4 For wiring to option cards, etc.

*1 Manufacturer: Thomas & Betts (T & B)

*2 Prepunched
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(4) For 200 V class series inverters of 22 to 30 kW and 400 V ones of 45 to 55 kW
(See Figure D.)

Punch-out # Conduit body *1 Nut *1
in wiring BULLET o Locknut o Recommended wiring examples
plate models Size (inch) models Size (inch)
1 H200-TB 2 For inverter output *2
2 H125-TB 11/4 For connection to the DC link bus
3 H150-TB 1172 Integrated in conduit body | [OF Main power input and auxiliary
input of control power
4 H125-TB 11/4 For wiring to the control terminal block
H75-TB 3/4 For wiring to option cards, etc.

*1 Manufacturer: Thomas & Betts (T & B)

*2 Prepunched

(5) For 200 V class series inverters of 37 to 45 kW and 400 V ones of 75 to 90 kW
(See Figure E.)

Punch-out # Conduit body *1 Nut *1
in wiring BULLET o Locknut o Recommended wiring examples
plate models Size (inch) models Size (inch)
1 H300-TB 3 For inverter output *2
2 H200-TB 2 For connection to the DC link bus
3 H250-TB 2172 Integrated in conduit body For main power input afzd auxiliary
input of control power

4 HI125-TB 11/4 For wiring to the control terminal block
5 H75-TB 3/4 For wiring to option cards, etc.

*1 Manufacturer: Thomas & Betts (T & B)

*2 Prepunched
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2.4 Cable Glands or Conduits

Punch-out Arrangement in Wiring Plate

Figure A Figure B
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Figure C
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L] For instructions on how to punch out semi-perforated sections in the wiring plate and set
conduits on the wiring plate, refer to Chapter 5, Section 5.1.2.1 "(2) Punching out
semi-perforated sections in the wiring plate and setting cable glands or conduits."
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2.5 Leakage Current of the EMC Filter

This product uses grounding capacitors for noise suppression which increase the leakage current.
Check whether there is no problem with power supply systems.

ACAUTIONA

As the leakage current of the EMC filter is relatively high, it is important to always assure a reliable
connection to Protection Earth (PE).

An electric shock may occur.

Table 2.3 Leakage Current of EMC Filter

Leakage current

Leakage current

Input (mA) Input (mA)
power Inverter type Under Under power Inverter type Under Under
normal |worst-case normal |worst-case
conditions | conditions conditions | conditions
FRNO.75AR1m-2[] FRNI18.5ARIm-20 180 291
FRN1.5AR1m-2[] FRN22AR1E-2 198 314
FRN2.2AR1m-2[] 86 140 Three- FRN30AR -2
Tlﬁree' FRN3.7AR1m-200 phase | FRN37AR1E-200 204 1
ase
D00V | FRN4.0AR m2E 200V [FrN45AR 1m-200
*
*] FRNS5.5AR1E-2[] 1 FRN55AR1S-200
FRN7.5AR1E-2 224 357 FRN75AR1S-20 18 23
FRNI1ARI1®m-2[] FRN90AR1S-20
FRN15AR1E-2[] 180 291
Leakage current (mA) Leakage current (mA)
Input Inverter type Under Under Input Inverter type Under Under
power normal |worst-case| | POWer normal |worst-case
conditions | conditions conditions | conditions
FRNO.75AR1m-4 FRN75AR1m-4 148 440
FRN1.5AR1m-4[] FRNO9OAR1E-4
FRN2.2AR1m-4[] FRN110AR1S-40
FRN3.7AR1m-4[ 55 164 FRN132AR1S-40
FRN4.0AR1E-4E FRN160AR1S-400
FRNS5.5AR1E-4] Three- FRN200AR1S-4
Tllllree' FRN7.5AR | M-40] phase | FRN220AR1S-401
phase
400V | FRNTTARIE-4[] 400V I FRN280AR1S-400 . “
%
) FRN15AR1E-41 135 417 2 FRN315AR1S-400
FRN18.5AR1m-4[ FRN355AR1S-400
FRN22AR1m-4[] FRN400AR1S-4
FRN30AR1E-41 " 381 FRN500AR1S-40
FRN37AR1m-40 FRN630AR1S-400
FRN45AR1E-4] FRN710AR1S-40
119 367
FRN55AR1E-4[

*1 Calculated based on these measuring conditions: 200 V/ 50 Hz, grounding of a single wire in
delta-connection, interphase voltage unbalance ratio 2%.
*2 Calculated based on these measuring conditions: 400 V/ 50 Hz, neutral grounding in Y-connection,
interphase voltage unbalance ratio 2%.

Note The worst-case conditions include input phase loss.
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2.5 Leakage Current of the EMC Filter

(Z Note Usually there is no need to do anything for the EMC filter.

When the leakage current from the connected EMC filter causes problems with the power
supply system, removing screws from terminals [E1] and [E2] could improve the problem.
Note that doing so loses the effect of the EMC filter so that the inverter is no longer compliant
with the EMC standards. To remove those screws, consult your Fuji Electric representative.

Z 'deyp

For the location of terminals [E1] and [E2], see the arrangement of terminals given in Section
2.3.3.1.

The 200 V class series inverters of 55 kW or above and 400 V ones of 110 kW or above have
neither [E1] nor [E2]. If you need to separate the EMC filter from those inverters, consult
your Fuji Electric representative.

SNOILYOIdIO3dS

* FRNO.75AR1E-2 to FRN18.5AR1M-20, FRN(0.75AR 1 ®-4[1 to FRN37AR1E-4

Removing the screws from terminals [E1] and [E2] separates the grounding capacitors, decreasing
the leakage current.

gt

I
76@@@5@‘

M

[E1] [E2]

* FRN22AR1M-20 to FRN45AR1M-20, FRN45AR 1 ®-4 to FRN90AR 1®-4

Secure the filter grounding wires to the supports, using the screws removed from terminals [E1] and
[E2].

PG NO |

P
ollollollo

AN

Supports

F

grounding —
wires
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2.6 Derating of Rated Output Current

When increasing the carrier frequency setting (Function code F26) greater than the factory default 2
kHz, you need to derate the output current rating. Derating allows the higher ambient temperature than
the rating. The tables below list the derating factors in relation to the carrier frequency and ambient
temperature. Use the inverters within the range specified below.

(1) 1P21: FRNO.75AR1M-20 to FRN45AR1M-200, FRNO.75AR1M-40 to FRN90AR1M-40
IP55: FRNO.75AR1L-200 to FRN45AR1L-200, FRNO.75AR1L-400 to FRN90OAR1L-40

Carrier Output current derating factor (rated current ratio)
ff:g;;ff; I w2, P21, P55, P55, 50°C
(kHz) 50°C 60°C 40°C Group 1 Group 2 Group 3 Group 4
0.75t02 100% 50% 100% 90% 80% 75% 70%
3 100% 50% 100% 90% 80% 75% 70%
4 93% 47% 93% 84% 74% 70% 65%
5 87% 44% 87% 78% 70% 65% 61%
6 81% 41% 81% 73% 65% 61% 57%
7 76% 38% 76% 68% 61% 57% 53%
8 72% 36% 72% 65% 58% 54% 50%
9 68% 34% 68% 61% 54% 51% 48%
10 64% 32% 64% 58% 51% 48% 45%
11 60% 30% 60% 54% 48% 45% 42%
12 57% 29% 57% 51% 46% 43% 40%
13 55% 28% 55% 50% 44% 41% 39%
14 52% 26% 52% 47% 42% 39% 36%
15 50% 25% 50% 45% 40% 38% 35%
16 47% 24% 47% 42% 38% 35% 33%

Note: For 200 V class series inverters of 22 to 75 kW and 400 V ones of 45 to 90 kW, the upper limit
of the carrier frequency is 10 kHz. For 200 V ones of 90 kW, the upper limit of the carrier frequency is

6 kHz.
Group 1 200V class series: FRN0.75AR1L-20, FRN2.2AR1L-200

up 400V class series: FRN0O.75AR1L-400, FRN1.5AR1L-400, FRN2.2AR1L-40, FRN5.5AR1L-40
Group 2 200V class series: FRN3.7AR1L-20, FRN5.5AR1L-20, FRN7.5AR1L-20

400V class series: FRN7.5AR1L-400, FRN15AR1L-400, FRN75AR1L-400, FRN9OAR1L-400

200V class series: FRN1.5AR1L-20, FRN11ARI1L-200
Group 3 400V class series: FRN3.7AR1L-400, FRN11ARI1L-40, FRN18.5AR1L-400, FRN22AR1L-401,
FRN45ARI1L-40, FRN55AR1L-40

200V class series: FRN15AR1L-20, FRN18.5AR1L-20
400V class series: FRN30AR1L-400, FRN37ARI1L-40

Group 4

Note: About FRN22AR1L-20 to FRN45AR1L-20, consult your Fuji Electric representative.

A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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2.6 Derating of Rated Output Current

(2) 1P00: FRN55AR1S-20, FRN75AR1S-20

Carrier frequency
setting (kHz)

Output current derating factor (rated current ratio)

Ambient temperature 40°C

Ambient temperature 50°C

0.75t0 2 100% 100%
3 100% 100%
4 100% 100%
5 100% 100%
6 100% 100%
7 100% 95%
8 100% 90%
9 100% 85%
10 100% 80%

(3) IP00: FRN90AR1S-200

Carrier frequency
setting (kHz)

Output current derating factor (rated current ratio)

Ambient temperature 40°C

Ambient temperature 50°C

0.75t0 2 100% 100%
3 100% 100%
4 100% 100%
5 100% 95%
6 100% 85%

(4) 1P00: FRN110AR1S-40 to FRN710AR1S-40

Carrier frequency
setting (kHz)

Output current derating factor (rated current ratio)

Ambient temperature 40°C

Ambient temperature 50°C

0.75t0 2 100% 100%
3 100% 100%
4 100% 100%
5 100% 90%
6 100% 80%

Note: For 400 V class series inverters of 710 kW, the upper limit of the carrier frequency is 4 kHz.

A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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2.7 Operating Environment and Storage Environment

2.7.1 Operating environment
Install the inverter in an environment that satisfies the requirements listed below.

Table 2.4 Environmental Requirements

Item Specifications

Site location Indoors

Ambient P21

temperature -10 to +50°C

(-10 to +40°C for inverters mounted closely side by side*)
+50 to +60°C

(when current derating )

IP55

-10 to +40°C

(-10 to +30°C for inverters mounted closely side by side*)
+40 to +50°C

(when current derating )

IP00
-10 to +50°C

*The 200 V class series inverters of 18.5 kW or below and 400 V ones of 37 kW or
below can be mounted closely side by side.

Relative humidity | 5 to 95% (No condensation)

Atmosphere The inverter must not be exposed to dusts, direct sunlight, corrosive or flammable
gases, oil mist, vapor or water drops.
Pollution degree 2 (IEC/EN 60664-1) (Note 1)

The atmosphere can contain a small amount of salt.
(0.01 mg/cmz2 or less per year)

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

Altitude 1000 m max. (Note 2)

Atmospheric 86 to 106 kPa

pressure

Vibration 200 V class series of 45 kW |200 V class series of 55 kW and | 200 V class series of 90 kW
or below and 400 V ones of |75 kW and 400 V ones of 110 to 710
90 kW or below kW

] 3mm: 2 to less than 9 Hz ‘
3mm: 2 tolessthan 9 Hz 9.8 m/s% 9 to less than 20 Hz 3 mm: 2 to less than 9 Hz

2. 2.
10 m/s”: 9 to less than 200 Hz 2 m/s?: 20 to less than 55 Hz 2 m/s2: 9 to less than 55 Hz
1 m/s®: 55 to less than 200 Hz 1 m/s”: 55 to less than 200 Hz

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

(Note 2) Ifyou use the inverter in an altitude above 1000 m, you should apply an output current derating factor
as listed in Table 2.5.

Table 2.5 Output Current Derating Factor in Relation to Altitude

Altitude Output current derating factor
1000 m or lower 1.00
1000 to 1500 m 0.97
1500 to 2000 m 0.95
2000 to 2500 m 0.91
2500 to 3000 m 0.88
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2.7 Operating Environment and Storage Environment

2.7.2

2.7.2.1

Storage environment

Temporary storage

Store the inverter in an environment that satisfies the requirements listed below.

Table 2.6 Storage and Transport Environments

Item Specifications
Storage -25to +70°C
temperature *! Places not subjected to abrupt temperature changes or
Relative 510 95% *2 condensation or freezing
humidity
Atmosphere The inverter must not be exposed to dusts, direct sunlight, corrosive or flammable

gases, oil mist, vapor, water drops or vibration. The atmosphere must contain only a low
level of salt. (0.01 mg/cm® or less per year)

Atmospheric | 86 to 106 kPa (during storage)

pressure

70 to 106 kPa (during transportation)

*1 Assuming comparatively short time storage, e.g., during transportation or the like.

*2 Even if the humidity is within the specified requirements, avoid such places where the inverter
will be subjected to sudden changes in temperature that will cause condensation to form.

Precautions for temporary storage

(M
2

3)

2.7.2.2

Do not leave the inverter directly on the floor.

If the environment does not satisfy the specified requirements listed above, wrap the inverter in
an airtight vinyl sheet or the like for storage.

If the inverter is to be stored in a high-humidity environment, put a drying agent (such as silica
gel) in the airtight package described in item (2).

Long-term storage

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

(1)

)

)

The storage site must satisfy the requirements specified for temporary storage.

However, for storage exceeding three months, the ambient temperature range should be within the
range from -10 to 30°C. This is to prevent electrolytic capacitors in the inverter from
deterioration.

The package must be airtight to protect the inverter from moisture. Add a drying agent inside the
package to maintain the relative humidity inside the package within 70%.

If the inverter has been installed to the equipment or panel at construction sites where it may be
subjected to humidity, dust or dirt, then temporarily remove the inverter and store it in the
environment specified in Table 2.6.

Precautions for storage over 1 year

If the inverter has not been powered on for a long time, the property of the electrolytic capacitors may

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

Do not connect the inverters to the load circuit (secondary side) or run the inverter.
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2.8 Precautions for Using Inverters

2.8.1

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.

B Installation environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.4 in Section 2.7.1.
Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when

Precautions in introducing inverters

installing the ones whose enclosure rating is IP0O.

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 suitable for the special environment or the

panel installation location.

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

panel installation location

Unusual
environments

Possible problems

Sample measures

Remarks

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.

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.

A lot of fibrous or

Fibrous or paper dust

Any of the following measures may be

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.

paper dust accumulated on the heat necessary.
sink lowers the cooing - Mount the inverter in a sealed panel that
effect. shuts out dust.
Entry of dust into the - Ensure a maintenance Space for
inverter causes the periodical cleaning of the heat sink in
electronic circuitry to panel engineering design.
malfunction. - 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 space

heater in the panel.

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.
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2.8 Precautions for Using Inverters

Unusual .
. Possible problems Sample measures Remarks
environments
Fumigation for Halogen compounds such - When exporting an inverter built in a Exporting. 0O
export packaging as methyl bromide used in panel or equipment, pack them in a 3
fumigation corrodes some previously fumigated wooden crate. ©
parts inside the inverter. - When packing an inverter alone for N
export, use a laminated veneer lumber
(LVL).

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.

SNOILYOIdIO3dS

(2) 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).

(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 of 2.2 kW or below, and 100 m or less for inverters of 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-OOO-OA) as shown below.

When a single inverter drives two or more motors connected in parallel (group drive), in
particular, when using shielded wires, the stray capacitance to the earth is large, so lower the
carrier frequency or insert an output circuit filter (OFL-O00O0-0OA).

No output circuit filter installed Output circuit filter installed
Power Power Max. 5 m o
input input Output circuit filter
Inverter —— Inverter ( Motor
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.

If further longer secondary wiring is required, consult your Fuji Electric representative.
(5) Precautions for surge voltage in driving a motor by an inverter

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).
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(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 HS51/H53
(Non-linear V/f Pattern, Voltage).

W Precautions for connection of peripheral equipment

(1) Power supply lines (Using AC reactor)

If the interphase voltage unbalance ratio of the inverter power supply is 2 to 3%, use an optional
AC reactor (ACR).
Max. voltage (V) Min. voltage (V)

Interphase voltage unbalance (%) = Three - phase average voltage (V) x 67 (See IEC/EN 61800-3.)

(2) 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.

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.

Otherwise, a fire could occur.

(3) 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 &0 / feY) and &9 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
S-year or longer service life of the inverter, it should not be more than once per hour.

@ From the system's safety point of view, it is recommended to employ such a sequence that
shuts down the magnetic contactor (MC) in the inverter input circuit with an alarm output
signal ALM issued on inverter's programmable output terminals. The sequence minimizes

the secondary damage even if the inverter breaks.

When the sequence is employed, connecting the MC's primary power line to the inverter's
auxiliary control power input makes it possible to monitor the inverter's alarm status on the
keypad.

(4) 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 (Fuji SZ-ZMO etc.).

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.

(5) Surge absorber/surge killer

Do not install any surge absorber or surge killer in the inverter's output (secondary) lines.
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2.8 Precautions for Using Inverters

B 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).

W Leakage 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.
breaker™ that is connected 2) Make the wires between the inverter and motor shorter.

to the input (primary) side 3)

. Use an earth leakage circuit breaker with lower sensitivity than the
has tripped.

one currently used.
* With overcurrent protection

An external thermal relay 1) Decrease the carrier frequency.
was activated. 2) Increase the setting current 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
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2.8.2 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 the 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 6 "FUNCTION CODES."

2.8.3 Precautions in using special motors

When using special motors, note the followings.

B 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.

B 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.
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2.9 External Dimensions

2.9 External Dimensions

2.9.1 Standard models

The diagrams below show external dimensions of the FRENIC-HVAC series of inverters according to
the inverter capacity.
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Unit: mm
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2.9 External Dimensions

Unit: mm
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Unit: mm
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2.9 External Dimensions

Unit: mm
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Unit: mm
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2.9 External Dimensions

Unit: mm
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2.9.2

Keypad
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|E53| ]| a Panel cutout q
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2.10 Connection Diagrams

2.10 Connection Diagrams

[ 1] 200V class series inverters of 45 kW or below and 400 V ones of 90 kW or below
B SINK mode input with Enable input function used (factory default)

MCCBor | %

RCD/ELCB ! m

1 0O

Power supply + + =

200 V class series | /‘/ | il

200 to 240 V e b 9
50/60 Hz K )

400 V class series | /:/ I :'
380 to 480 V + +

50/60 Hz /—' %

- Power switching connector 0)]

Augxiliary control power input *3 [ (CN UX) *12

- Fan power supply switching
connector
(CN R)/(CN W) *12

11

Auxiliary main circuit power input [

| , N
Grounding terminal ©) I Grounding terminal "4

| TControl circuit 5
USB connector

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

Contact outputs *6

Analog inputs 3 13
+ Alarm output
Potentiometer power supply 10VDC @ (for any a.’;m)
Voltage input for 2
frequency setting
0to +10 VDC 1
(0to =10 VDC) AX terminal
! C1 function
Current input for !
frequency setting ( (+) ! PTC Transistor outputs *6
41020 mADC (=) | Inverter running
(0 to 20 mA DC) I SW5 -
Voltade inout f . 7 5 3 9 Frequency/speed arrival
oltage input for | H
i —O———F—> H '
frequency setting ( E‘l'; | 3 i Frequency/speed detected
¥ Oto +£10VDC -  Motor overload early warnin
! +24vDC) (_ OV = ! ’ ’
| ¥ L | Common terminal
. i lENT | (SINK/SOURCE)
Enable input 1 [ F3—1—4 T IE B Ej:
Enable input2 - _— o PN :_L 0t0 10 VDC
I SINK_SW1 £ =3 41020mADC
1 IPLG a3 7 (0 to 20 mA DC)
! ‘ Analog frequency
| meter
. | SOURCE
Digital inputs © i 0to 10 VDC
| LFWD £3= 4 to 20 mA DC
Run forward command v IREV ﬁ:.—< (0 to 20 mA DC)
Run reverse command I g
o ) | ICM Analog frequency
Digital input common terminal : meter
i 4
) X1 Ay,
Select multi-frequency (0 to 1 step) T T
) Pxe Fy
Select multi-frequency (0 to 3 step) . IX3 T——
Y
Enable 3-wire operation : IX4 Lr——> | E?
Y issi
Coast to a stop i IX5 ZGZ_':, ] Data transmission
Reset alarm i o
Frequency command 2/ . IX6 Y5
Frequency command 1 I IX7 251—:—4 SWwW.
Select local (keypad) operation l I
Digital input common terminal |_ACM RS-485 COM pc(:_lerZ)
|
=

DBR : Dynamic Braking Resistor =~~~ T T T T T T T T e e e e e
DCR : DC Reactor
RCD : Residual-current-operated
protective device
ELCB : Earth Leakage Circuit Breaker
MC : Magnetic Contactor
MCCB : Molded Case Circuit Breaker
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B SOURCE mode input with Enable input function used

e

PLPLING)

MCCBor | .
RCD/ELCB ! mc 2
Power supply
200 V class series +
200 to 240 V T
50/60 Hz I

380 to 480 V

|
400 V class series | /|/ |

50/60 Hz

Auxiliary control power input 3 [
Auxiliary main circuit power input [

Grounding terminal

Analog inputs

- Power switching conn
(CN UX) *12

connector
(CNR)/(CN W) *12

E1’IO

RS-485 COM port

Potentiometer power supply
Voltage input for
frequency setting

0to +10 VDC

(0to =10 VDC)

Current input for

4t020mADC

frequency setting [ (+)
(0 to 20 mA DC)

frequency setting
0to =10 VDC

Voltage input for (

*

¢l
c1
PTC
SW5
V2 !
—T >

+24VDC] OV

Enable input 1
Enable input 2

=S

Digital inputs"6

0

SINK_ Swi1 —>
*7 ? 4to

SOURCE 0

Run forward command

FWD £3— 4to

Run reverse command

TREV %=1
TR

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)

Enable 3-wire operation

Coast to a stop
Reset alarm

Frequency command 2/

Frequency command 1
Select local (keypad) operation

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated

protective device

ELCB : Earth Leakage Circuit Breaker

MC : Magnetic Contactor

MCCB : Molded Case Circuit Breaker

cM
X1 £§—
1x2 £95
X3 49—
X4 49—
X5 43—
1X6 49—
X7 49—
(]

- Fan power supply switching

(RJ-45 connector for keypad)

| oto10vDC

20 mA DC

(0 to 20 mA DC)
7

to 10 VDC

20 mA DC

(0 to 20 mA DC)

ector

©)

I —— 5
Control circuit

USB connector

:

2

Grounding terminal "4

Contact outputs *6

Alarm output
(for any alarm)

AX terminal
function

Transistor outputs *6

Inverter running

: Frequency/speed arrival

Frequency/speed

Motor overload early warning

Common terminal
(SINK/ISOURCE)

detected

Sw4

e

’ Analog frequency

meter

Analog frequency
meter

] Data transmission
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2.10 Connection Diagrams

[2] 200V class series inverters of 55 kW or above and 400 V ones of 110 kW or above
B SINK mode input with Enable input function used (factory default)

9]
o
m
o
MCCB or il
RCD/ELCB g
Power supply M ; =
200 V class series | prd | @)
200 to 240 V | %
50/60 Hz + +
400 V class series | /:/ |
380 to 480 V + '
50/60 Hz e
Auxili trol input *3 [ - Power switching connector
uxiliary control power inpu (CN UX) *12
- Fan power supply switching

Auxiliary main circuit power input (CN R)/(CN W) *12

Grounding terminal “4

|

|

|

connector !

|

|

. . |
Grounding terminal |

T T T T e i _Control circuit *5

USB connector

RS-485 COM port 1 (=)
(RJ-45 connector for keypad)

Contact outputs *6

Analog inputs 3 13
+ Alarm output
( Potentiometer power supply 2 10vDe TV—] (for any al‘;rm)
Voltage input for 12
frequency setting 1 1
0to +10 VDC
(0 to 10 VDC) /'/ AX terminal
C1 function
Current input for ¢l
fr:quezrz)cy ;eglgg (+) PTC Transistor outputs *6
to 20 m. .
(0 to 20 mA DC) (=) W5 Inverter running
*7 Frequency/speed arrival
Voltage input for V2 H
frequgncy ‘;etting [ E-I-; s H VA : Frequency/speed detected
0to =10 VDC - + Motor overload early warning
+24VDCJ OV % ! G \
¥ | Common terminal
| (SINK/'SOURCE)
i} EN1
Enable input 1 [ F3—13—1

Enable input 2 jWE

LC 7 (0'to 20 mA DC)

Ten2 o :% 010 10 VDC M1
L; SINK sw1 =4 41520 maDC

- ==
SW{ Analog frequency
7 meter

Digital inputs ©

Run forward command (0 to 20 mA DC)
Run reverse command IREV - SW6
L . I CM *7 Analog frequency
Digital input common terminal 1 meter
X1 £§—
Select multi-frequency (0 to 1 step) IX2 15;::—4
Select multi-frequency (0 to 3 step) 1)(3 e
) . AY__, DX+
Enable 3-wire operation = -
Coast to a stop IX4 ZEZ_?_’_‘ [? T . DX= I ] Data transmission
Reset alarm I X5 ¥ —
Frequency command 2/ I X6 ®Y—)
Frequency command 1 IX7 zaz—jt—‘ SW2* sD
Select local (keypad) operation 7
Digital input common terminal M RS-485 COM pc()_nI'_tBZ)

i
i
I
i
i
i
i
i
i
i
T
1
i
i
i
i
i SOURCE
i 0to 10 VDG
| LFWD £3= 4t0 20 mA DC FM2
i
|
[
i
;
i
i
i
[
[
1
:
i
i
i

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

ELCB : Earth Leakage Circuit Breaker

MC : Magnetic Contactor

MCCB : Molded Case Circuit Breaker
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B SOURCE mode input with Enable input function used

MCCBor
RcD/ELCB !

1

Power supply + +
200 V class series | /‘/ |
200 to 240 V e
50/60 Hz ’ j
400 V class series | /:/ |
3800480V + +
50/60 Hz -
i . * - Power switching connector
Auxiliary control power input 3 [ (CN UX) *12 9
- Fan power supply switching
L connector

Auxiliary main circuit power input [ (CN R)/(CN W) *12

| .
Grounding terminal )} I Grounding terminal “4

" TControl circuit | *®

USB connector

RS-485 COM port 1

(RJ-45 connector for keypad)

Contact outputs *6
Analog inputs

Alarm output

Potentiometer power supply i ; [:H 0vVDC CO:]V (for any alarm)
Voltage input for
frequency setting
0to +10 VDC
(Oto £10VDC) AX terminal
C1 ] function
Current input for
fr:t:uez%cy Zegicn:g ( (+) cl PTC Transistor outputs *6
020 m,
(0 to 20 mA DC) (=) SW5 Inverter running
Voltage input for V2 7 Q ' Frequency/speed arrival
frequency setting (+) — ' Frequency/speed detected
0to £10VDC | (=) P ! -
Motor overload early warning

| Common terminal

| (SINK/SOURCE)

3
+24VDCJ OV ‘# I

Select local (keypad) operation

CM RS-485 COM port 2
(TB)

- EN1
Enable input 1 Bt =-L
Enable input 2 IENZ ot — 0t 10 VDG
SINK  SW1 —
IPLC . } 41020 mADC
L (0to 20 mA DC)
" | - i Analog frequency
*6 ! meter
Digital input:
otialinputs : SOURCE 0to 10 VDC
: H‘Z'—‘ 4 to 20 mA DC
Run forward command ' FWD - (0 to 20 mA DC)
Run reverse command I IREV ii_’
I I CM Analog frequency
| meter
' xS
Select multi-frequency (0 to 1 step) + IXZ = EPE—
| rY
Select multi-frequency (0 to 3 step) L I i g
Enable 3-wire operation ! X3 ZEZ_?_'_‘
Coast to a stop ! IX4 ZEZ_’ [:? ] Data transmission
Reset alarm ! I X5 ZEZ—>
Frequency command 2/ ! IXG AY—»
Frequency command 1 T X7 251—5—4 SW.
3 —_—>
|
i
i

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

ELCB : Earth Leakage Circuit Breaker

MC : Magnetic Contactor

MCCB : Molded Case Circuit Breaker
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2.10 Connection Diagrams

*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.

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. Even without power supply to these terminals, the inverter can run.

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 [Y 1] to [Y4], and relay contact output terminals [YSA/C]
and [30A/B/C].

Terminals [Y'1] to [Y4] (transistor outputs) support both SINK and SOURCE modes. The diagrams below
show the examples of circuit connection between the transistor output of the inverter's control circuit and a
PLC.

<Control circuit> Programmable <Control circuit> <|F‘rqgramma|tl>le>
logic controller ogic controller
Photocoupler Current COF———=—=
Photocoupler Current :
1 1
o | |
SINK input e : :
_______ 2 | !
A o h gl
s 1 1 [ I
é’ 1 | L
-3 | H SOURCE input
< 1 1
] 1
[E—
(a) PLC serving as SINK (b) PLC serving as SOURCE

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the
inverter operations. For details, refer to Section 2.3.2 "Setting up the slide switches."

When the Enable function is not to be used, short-circuit terminals [EN1] and [PLC] and terminals [EN2]
and [PLC] using jumper wires. For opening and closing the hardware circuit between terminals [EN1] and
[PLC] and between [EN2] and [PLC], use safety components such as safety relays and safety switches. Be
sure to use shielded wires exclusive to terminals [EN1] and [PLC] and terminals [EN2] and [PLC]. (Do not
put them together with any other control signal wire in the same shielded core.)

(Missing number for 200 V class series inverters of 55 kW or above and 400 V ones of 110 kW or above.)
Usually there is no need to do anything for the EMC filter.

When the leakage current from the connected EMC filter causes problems with the power supply system,
removing screws from terminals [E1] and [E2] could improve the problem. Note that doing so loses the
effect of the EMC filter so that the inverter is no longer compliant with the EMC standards. To remove
those screws, consult your Fuji Electric representative.

Usually there is no need to do anything for these terminals. To be used when the inverter is combined with
a power regenerative PWM converter (RHC series).

Main circuit switching connectors. For details, refer to the FRENIC-HVAC Instruction Manual
(INR-SI47-1610-E), Chapter 2, Section 2.2.3 "Switching connectors."
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Chapter 3

SELECTING OPTIMAL MOTOR AND
INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, selection
procedure, and equations for calculating capacities to help you select optimal motor and inverter models. It
also helps you select braking resistors.
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3.1 Selecting Motors and Inverters

3.1 Selecting Motors and Inverters

When selecting a general-purpose inverter, first select a motor and then inverter as follows:

(1) Key point for selecting a motor: Determine what kind of load machine is to be used, calculate its
moment of inertia, and then select the appropriate motor capacity.

(2) Key point for selecting an inverter: Taking into account the operation requirements (e.g.,
acceleration time, deceleration time, and frequency in operation) of the load machine to be driven
by the motor selected in (1) above, calculate the acceleration/deceleration/braking torque.

¢ 'deyn

This section describes the selection procedure for (1) and (2) above. First, it explains the output torque
obtained by using the motor driven by the inverter (FRENIC-HVAC).

3.11 Motor output torque characteristics

Figures 3.1 and 3.2 graph the output torque characteristics of motors at the rated output frequency
individually for 50 Hz and 60 Hz base. The horizontal and vertical axes show the output frequency and
output torque (%), respectively. Curves (a) through (d) depend on the running conditions.

250

200
L1 0 J S ——— .

~
150 S ()

-~
100 i,

50 / @ ———

1 1 1 1 1 1 1 Output
frequency

d
w0 | —— © (H2)

S3AILIOVdVO "3 1H3ANI ANV HOLON TVINILHO ONILO3FT3S

Output torque (%)
o

-100

-150

-200

-250

Figure 3.1 Output Torque Characteristics (Base frequency: 50 Hz)
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Figure 3.2 Output Torque Characteristics (Base frequency: 60 Hz)

(1) Continuous allowable driving torque (Curve (a) in Figures 3.1 and 3.2)

Curve (a) shows the torque characteristic that can be obtained in the range of the inverter continuous
rated current, where the motor cooling characteristic is taken into consideration. When the motor runs
at the base frequency of 60 Hz, 100 % output torque can be obtained; at 50 Hz, the output torque is
somewhat lower than that in commercial power, and it further lowers at lower frequencies. The
reduction of the output torque at 50 Hz is due to increased loss by inverter driving, and that at lower
frequencies is mainly due to heat generation caused by the decreased ventilation performance of the
motor cooling fan.

(2) Maximum driving torque in a short time (Curves (b) and (c) in Figures 3.1 and 3.2)

Curve (b) shows the torque characteristic that can be obtained in the range of the inverter rated current
in a short time (the output torque is 110% for one minute) when dynamic torque-vector control (F42 =
1) is enabled. At that time, the motor cooling characteristics have little effect on the output torque.

Curve (c) shows an example of the torque characteristic when one class higher capacity inverter is
used to increase the short-time maximum torque. In this case, the short-time torque is 20 to 30%
greater than that when the standard capacity inverter is used.

(8) Starting torque (around the output frequency 0 Hz in Figures 3.1 and 3.2)

The maximum torque in a short time applies to the starting torque as it is.

(4) Braking torque (Curve (d) in Figures 3.1 and 3.2)

In braking of the motor, kinetic energy is converted to electrical energy and regenerated to the
reservoir capacitor on the DC link bus of the inverter. Only the motor and inverter consume this energy
as their internal losses, so the braking torque is as shown in curve (d).

Note that the torque value in % varies according to the inverter capacity.



3.1 Selecting Motors and Inverters

3.1.2 Selection procedure

Figure 3.3 shows the general selection procedure for optimal inverters. Items numbered (1) through
(3) are described on the following pages.

You may easily select inverter capacity if there are no restrictions on acceleration and deceleration
times. If "there are any restrictions on acceleration or deceleration time" or "acceleration and
deceleration are frequent," then the selection procedure is more complex than that of the constant
speed running.

START

¢ 'deyn

Load torque calculationduring | 1
constant speed running (1)

Y

Select capacity under the condition of

Load torque during
constant speed running

Rated torque >

No

Acceleration and
deceleration time
restricted?

Acceleration time calculation |- --- - @

Raise the capacity class

Yes Acceleration time calculation |- - - -- (2)
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The calculated time is correct?

»

A

Deceleration time calculation |-~~~ - (3)

Y
P Consult with FUJI.

The calculated time is correct?

No

Figure 3.3 Selection Procedure
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(1)

Calculating the load torque during constant speed running (For detailed calculation,
refer to Section 3.1.3.1)

It is essential to calculate the load torque during constant speed running for all loads.

First calculate the load torque of the motor during constant speed running and then select a
tentative capacity so that the continuous rated torque of the motor during constant speed running
becomes higher than the load torque. To perform capacity selection efficiently, it is necessary to
match the rated speeds (base speeds) of the motor and load. To do this, select an appropriate
reduction-gear (mechanical transmission) ratio and the number of motor poles.

If the acceleration or deceleration time is not restricted, the tentative capacity can apply as a
defined capacity.

Calculating the acceleration time (For detailed calculation, refer to Section 3.1.3.2)

When there are some specified requirements for the acceleration time, calculate it according to
the following procedure:

1) Calculate the total moment of inertia for the load and motor
Calculate the moment of inertia for the load, referring to Section 3.1.3.2, "Calculation of
acceleration/deceleration time." For the motor, refer to the related motor catalogs. Sum them
up.

2) Calculate the required minimum acceleration torque (See Figure 3.4)
The acceleration torque is the difference between the motor short-time output torque (base
frequency: 60 Hz) explained in Section 3.1.1 (2), "Maximum driving torque in a short time"
and the load torque (1t / ng) during constant speed running calculated in the above (1).
Calculate the required minimum acceleration torque over the whole range of speed.

3) Calculate the acceleration time
Assign the value calculated above to the equation (3.10) in Section 3.1.3.2, "Calculation of
acceleration/deceleration time" to calculate the acceleration time. If the calculated
acceleration time is longer than the expected time, select the inverter and motor having one
class higher capacity and calculate it again.

Motor output torque Twm

Torque

Load torque at
constant speed

E TL
Minimum acceleration Ne
| ___torque gy ____

Load torque T

Figure 3.4 Example Study of Minimum Acceleration Torque
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3.1 Selecting Motors and Inverters

(3) Deceleration time (For detailed calculation, refer to Section 3.1.3.2)

To calculate the deceleration time, check the motor deceleration torque characteristics for the
whole range of speed in the same way as for the acceleration time.

1) Calculate the total moment of inertia for the load and motor
Same as for the acceleration time.

2) Calculate the required minimum deceleration torque (See Figures 3.5 and 3.6.)
Same as for the acceleration time.

¢ 'deyn

3) Calculate the deceleration time
Assign the value calculated above to the equation (3.11) to calculate the deceleration time in
the same way as for the acceleration time. If the calculated deceleration time is longer than
the requested time, select the inverter and motor having one class higher capacity and
calculate it again.

A
Load torque 7.
_______________________ Load torque at A
“.constant speed
TL Me Speed
0 > 0 >
Speed @ [Tttt mmo----ogm----- Load torque at
— P ™ constant speed
o Minimum deceleration T ne
E. torque 9 Load torque T
2 A £ | Minimum deceleration _
| torque
Motor output torque T Motor output torque Tu
Figure 3.5 Example Study of Minimum Figure 3.6 Example Study of Minimum

Deceleration Torque (1) Deceleration Torque (2)

S3AILIOVdVO "3 1H3ANI ANV HOLON TVINILHO ONILO3FT3S



3.1.3 Equations for selections

3.1.3.1 Load torque during constant speed running

[1] General equation

The frictional force acting on a horizontally moved load must be calculated. Calculation for driving a
load along a straight line with the motor is shown below.

Where the force to move a load linearly at constant speed v (m/s) is F (N) and the motor speed for
driving this is Nm (1r/min), the required motor output torque 1y (N-m) is as follows:

60.v F

C2meNu Mg

where, ng is Reduction-gear efficiency.

T (N .m) 3.1)

When the inverter brakes the motor, efficiency works inversely, so the required motor torque should
be calculated as follows:

T = 60.v
M 2TE-NM

«Femn, (N.m) 3.2)

(60-v) / (2n'Ny) in the above equation is an equivalent turning radius corresponding to speed
v (m/s) around the motor shaft.

The value F (N) in the above equations depends on the load type.

[ 2] Obtaining the required force F

Moving a load horizontally

A simplified mechanical configuration is assumed as shown in Figure 3.7. If the mass of the carrier
table is Wy (kg), the load is W (kg), and the friction coefficient of the ball screw is p, then the friction
force F (N) is expressed as follows, which is equal to a required force for driving the load:

F=(W,+W)egep (N) (3.3)
where, g is the gravity acceleration (= 9.8 (m/sz)).

Then, the driving torque around the motor shaft is expressed as follows:

600 (Wy+W)egep
™™= .

- (N . m) (.4)
27Ny Na

<~—u(m/s)
Load N

Carrier table
W (kg) I/ Wo (kg)

Reduction-gear |
Motor ;ﬂ T

Nw (r/min) Ball screw

Figure 3.7 Moving a Load Horizontally
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3.1 Selecting Motors and Inverters

3.1.3.2 Calculation of acceleration/deceleration time

When an object whose moment of inertia is J (kg'm’) rotates at the speed N (r/min), it has the
following kinetic energy:

2
E-2- 5N o) (3.5)

To accelerate the above rotational object, the kinetic energy will be increased; to decelerate the object,
the kinetic energy must be discharged. The torque required for acceleration and deceleration can be
expressed as follows:

¢ 'deyn

zg (‘L—Ij) (N« m) (3.6)

This way, the mechanical moment of inertia is an important element in the acceleration and
deceleration. First, calculation method of moment of inertia is described, then those for acceleration
and deceleration time are explained.

T:Jo

[1] Calculation of moment of inertia

For an object that rotates around the shaft, virtually divide the object into small segments and square
the distance from the shaft to each segment. Then, sum the squares of the distances and the masses of
the segments to calculate the moment of inertia.

J=X(Wi-r’) (kg.m?) (3.7
The following describes equations to calculate moment of inertia having different shaped loads or load
systems.

S3AILIOVdVO "3 1H3ANI ANV HOLON TVINILHO ONILO3FT3S

(1) Hollow cylinder and solid cylinder

The common shape of a rotating body is hollow cylinder. The moment of inertia J (kg-m?) around the
hollow cylinder center axis can be calculated as follows, where the outer and inner diameters are D,
and D:[m] and total mass is W [kg] in Figure 3.8.

_W.(D’+D,%)
8
For a similar shape, a solid cylinder, calculate the moment of inertia as D, s O.

J (kg - m?) (3.8)

E
g W (kg)
(m]

, D2 (m) |

Figure 3.8 Hollow Cylinder
(2) For a general rotating body

Table 3.1 lists the calculation equations of moment of inertia of various rotating bodies including the
above cylindrical rotating body.

3-7



Table 3.1 Moment of Inertia of Various Rotating Bodies

Mass: W (kg) Mass: W (kg)
Shape Moment of inertia: Shape Moment of inertia:
J (kg'm?) J (kg'm?)
Hollow cylinder wW=2.D2-D,%)Lep W=A«B«Lep
4
a 8@) )ﬁ* c axis baxis aaxis
J:%-W-(D12+D22) b Db b
L
L mI[ J, = 112 e W (L>+A%)
Sphere w=2l.D. Joeow.zsl.az
Pt 6 P Lo }'\A L 1 LD (LA
o JoxWe (Ly* +L, -L+%~L2)
JI-L.w.p?
10
Cone W:lz.D «L.p w=l.D.L.p

|

L
T c axis baxis aaxis
-l J=2 .w.p? > b b
40 1 , 3 5
2N Ja: OWO(L +—0D)

a ) 12 4
W=A-B-L-p Jb=%-W-(L2+%'D2)

Rectangular prism |- - T I o]

T Lo L ) 1,
m | ’ | JCZW' (LO +LO -L+§-L)
1= «W.(A?+B?)

ML

Square cone (Pyramid, W:l.A.B.L.p W:l.A.B.L.p
rectangular base) 3] c axis b axis S A
Db
@ _%
J= W (A2 +BY) m[ Ty =W (2412
20 LT R
AL ™S 3 3
Lo L JemWe (Ly +5.LO.L+75.L2)
H |
Triangular prism Voo |
guiar p W= AT Lep
LM L ’ 1=Low. a2 ‘ W=L1.D?.L.p
1 3 c axis b axis 12
> LS

Tetrahedron with an W= V3 A eLep
equilateral triangular 12 a | 3
base J,=— W (*+2.D?)

r 10 8
@% 1=low.a - - s We (L # 2L oL 12

5 2 5
A L

Main metal density (at 20°C) p(kg/m’) Iron: 7860, Copper: 8940, Aluminum: 2700




3.1 Selecting Motors and Inverters

(38) For aload running horizontally

Assume a carrier table driven by a motor as shown in Figure 3.7. If the table speed is v (m/s) when the
motor speed is Ny (r/min), then an equivalent distance from the shaft is equal to 60-v / (2:Ny) (m).
The moment of inertia of the table and load to the shaft is calculated as follows:

J= (260—“))2 C(W,+ W) (kg.m?) (3.9)
e Ny

[ 2] Calculation of the acceleration time

Figure 3.9 shows a general load model. Assume that a motor drives a load via a reduction-gear with
efficiency ng. The time required to accelerate this load in stop state to a speed of Ny (r/min) is
calculated with the following equation:

Li+1L/MNe 2n.(Ny—-0)
. (s)
™ — TL/nG 60

(3.10)

tacc =

where,

J;: Motor shaft moment of inertia (kg-m?)

J»: Load shaft moment of inertia converted to motor shaft (kg-m?)
Ty: Minimum motor output torque in driving motor (N-m)

7. Maximum load torque converted to motor shaft (N-m)

Nne: Reduction-gear efficiency.

As clarified in the above equation, the equivalent moment of inertia becomes (J;+J./mg) by
considering the reduction-gear efficiency.

J1 (kgem?2) J2 (kgem2)
Mo
Reduction-
Motor ‘ | gear ‘ ‘ Load
Motor shaft moment Moment of inertia
of inertia converted to motor shaft

Figure 3.9 Load Model Including Reduction-gear

[ 3] Calculation of the deceleration time

In a load system shown in Figure 3.9, the time needed to stop the motor rotating at a speed of Ny
(r/min) is calculated with the following equation:

tore =7 o © (3.1

where,

J;: Motor shaft moment of inertia (kgm?)

J»: Load shaft moment of inertia converted to motor shaft (kg:m?)

Ty: Minimum motor output torque in braking (or decelerating) motor (N-m)
7. Maximum load torque converted to motor shaft (N-m)

Ne: Reduction-gear efficiency

In the above equation, generally output torque t™ is negative and load torque tL is positive. So,
deceleration time becomes shorter.

3-9
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3.1.3.3 Heat energy calculation of braking resistor

If the inverter brakes the motor, the kinetic energy of mechanical load is converted to electric energy to
be transmitted into the inverter circuit. This regenerative energy is often consumed in so-called
braking resistors as heat. The following explains the braking resistor rating.

[1] Calculation of regenerative energy

In the inverter operation, one of the regenerative energy sources is the kinetic energy that is generated
at the time an object is moved by an inertial force.

Kinetic energy of a moving object

When an object with moment of inertia J (kg'm?) rotates at a speed N, (r/min), its kinetic energy is as

follows:
E:io(M)z (J=Ws) (3.12)
2 60 ’
~r———dJeN2 3.12)'
524 N (D) (3.12)

When this object is decelerated to a speed N (r/min), the output energy is as follows:

g |(2meN P (2meN)
2 60 60
R

182.4

Q) (3.13)

J.N-ND D) (3.13)

The energy regenerated to the inverter as shown in Figure 3.9 is calculated from the reduction-gear
efficiency ngand motor efficiency nvas follows:

1

182.4 '(J1+J2‘nc) 'T]M'(NZ2 _le) ) (3.14)

E =~

[ 2] Calculation of energy able to regenerate per inverter

Energy able to regenerate per inverter is determined by the power source voltage and capacitance of
the DC link bus capacitor(s).

Ec=%.C.V2 ) (3.15)

If the value E obtained by the equation (3.14) does not exceed the value Ec obtained here, the inverter
is able to decelerate its load.
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Chapter 4
SELECTING PERIPHERAL EQUIPMENT

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

4.1 Configuring the FRENIC-HVAC

This section lists the names and features of peripheral equipment and options for the FRENIC-HVAC
series of inverters and includes a configuration example for reference.

Main power input and
inverter output lines

External operation, measurement and communication

[cB-[S]
This is used for remote
operation.

Extension cable for

remote operation E
H
H

Power
supply

Inverter support software for
Windows (FRENIC Loader)

This allows you to configure function
codes held in the inverter and manage
data from the connected computer.

(It is available as a free download from our
website at:

http://web1.fujielectric.co jp/Kiki-Info-EN/Userfindex.html)
USB-RS-485 converter,

USB cable

[Handled by System Sacom Sales Corp.]

Built-in option cards

® Control option cards

-Relay output interface card
[OPC-RY], [OPC-RY2]

-Analog interface card
[OPC-AIO]

=Analog current output interface
card
[OPC-AQ]

-Resistance temperature

Arrestor
[CN23[CIC)

This absorbs lightning-induced

surges that come in from the power
supply to protect all the equipment
connected to the power supply.

[Available from Fuiji Electric Technica Co., Ltd.]

Zero-phase reactor
for reducing radio noise
[ACL-40B, ACL-74B, F200160]

This reduces radio noise. It provides
effects in a frequency band of about

1 MHz or higher. With the broad
frequency band, this reactor is suitable
as a simple measure against noise.

Contactor

Output circuit filter

[OFLIOIO-4A]

Connected to the inverter output circuit,

this filter suppresses fluctuation of the

motor terminal voltage.

This filter prevents the motor insulation

from getting damaged by the surge

voltage of the 400 V class series of
inverters.

2 When this filter is connected, the
"automatic lowering of carrier frequency”
function cannot be used. Motor tuning
is possible with this filter being connected.

Surge suppression unit
[SSU OO TA-NS]

If the wiring length between the inverter
and the motor is tens of meters or
longer, surge voltage occurs. This unit
prevents the motor insulation from
getting damaged by the surge voltage
of the inverter.

Surge killer
This suppresses surge voltage
generated by the L-load such as the
magnetic contactor or solenoid valves to
prevent electric devices from
malfunctioning or getting damaged.

Surge absorber
(Connected in parallel with the coil of the
surge source.)
[S2-A-0 (For magnetic contactor and
solenoid valve)] Motor
[81-B-0 (For mini control relay and timer)]
[Available from Fuiji Electric Technica Co., Ltd.]

Surge killer for L-load
(Connected to the power supply circuit
of the surge source)

[FSL-323 (For three-phase)]

USB-RS-485 converter

detectors input card
[OPC-PT]

® Open bus cards

Comptiie) PROFIBUS-DP communications card
[OPC-PDP2]

-DeviceNet communications card
[OPC-DEV]

-CANopen communications card
[OPC-COP]

I
Keypad !
mounting I
position !

I
I

=CC-Link communications card

— [OPC-CCL]

| -LoNWoRKs communications card
1 [OPC-LNW]

¢ -Ethernet communications card

! [OPC-ETH]

i

i

Built-in options
Frequency
command
potentiometer Battery
For real-time clock
[OPK-BP]

Analog
frequency
meter

Figure 4.1 Configuration Example
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Peripheral options

Power regenerative PWM
converter, RHC series
[RHCOIO-IC]

To be used to suppress harmonics of
the inverter power supply (refer to the
Harmonics Suppression Guideline).
With the power regenerative capability,
this converter greatly improves the
braking capability and helps energy
saving.
3% Use this converter in combination with
a reactor exclusive to the RHC series.
Filter exclusive to RHC series
To be used when any other electronic
device is connected to the same
power line.
x Use this filter in combination with a
dedicated filter reactor, filter capacitor
and filter resistor.

LININdINOA TVHIHdIYAd ONILOTT13S [FAeLlle]



4.2  Selecting Wire Size

4.2.1 Currents flowing across the inverter terminals

Table 4.1 summarizes average (effective) electric currents flowing across the terminals of each
inverter model for ease of reference when you select peripheral equipment, options and electric wires.

Table 4.1 Currents Flowing through Inverter

Power supply Nominal applied 50 Hz, 200 V
voltage motor Inverter type Input RMS current | DC link bus current

(kW) (A) A)

0.75 FRNO.75AR1m-20 32 4.0

1.5 FRNI1.5AR1m-2[ 6.0 7.4

2.2 FRN2.2AR1E-200 8.6 10.6

@0+ | rRNaoARImIE 143 15.2

5.5 FRNS5.5AR1E-200 20.6 253

7.5 FRN7.5AR1E-20 27.8 34.1

11 FRNI11AR1®-20 414 50.7

Thfzegépgase 15 FRNISAR1m-20] 55.8 68.4
18.5 FRNI18.5AR1E-2[0 69 84.6

22 FRN22AR1m-200 82.2 101

30 FRN30AR1E-200 112 138

37 FRN37AR1m-20 139 171

45 FRN45AR1m-200 167 205

55 FRN55AR1S-20 203 249

75 FRN75AR1S-20 282 346

90 FRN90AR1S-20 334 409

* 4.0 kW for the EU.
Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

Note: The input RMS current values listed in the above table apply when the inverter is connected with a power
supply of 200 V, 50 Hz, Rsce = 120.

If the power supply voltage differs from 200 V, such as 230 V, the input RMS current values will vary in
inverse proportion to the voltage.
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4.2 Selecting Wire Size

Table 4.1 Currents Flowing through Inverter (continued)

Power supply Nominal applied 400 V, 50 Hz
voltage motor Inverter type Input RMS current | DC link bus current
(kW) (A) (A)
0.75 FRNO.75AR 1 M-4[] 1.6 2.0
1.5 FRN1.5AR1m-400] 3.0 3.7
2.2 FRN2.2AR1m-400] 43 53 o
- >0
@0+ | rnroamimen 74 o1 g
5.5 FRNS.5AR1M-40] 10.3 12.7 -
75 FRN7.5AR1m-400] 13.9 17.1 @
11 FRN11AR1m-400] 20.7 25.4 ﬁ
15 FRN15AR1m-400] 27.9 34.2 =
18.5 FRN18.5AR 1mM-4[] 345 423 %
22 FRN22AR18-40] 41.1 50.4 o
30 FRN30AR1m-40] 55.7 68.3 T
37 FRN37AR | m-400] 69.4 85.0 A
45 FRN45AR1m-40] 83.1 102 7
Three-phase 55 FRN55AR1M-40] 102 125 S
400 V c
75 FRN75AR1m-400] 136 166 3
90 FRN9OAR 1 m-40] 162 199 m
110 FRN110AR1S-400 201 246 -
132 FRN132AR1S-400 238 292
160 FRN160AR1S-400 286 350
200 FRN200AR1S-400 357 437
220 FRN220AR1S-400 390 478
280 FRN280AR1S-400 500 613
315 FRN315AR1S-400 559 685
355 FRN355AR1S-400 628 770
400 FRN400AR1S-400 705 864
500 FRN500AR1S-400 881 1080
630 FRN630AR1S-400 1115 1367
710 FRN710AR1S-400 1256 1539
* 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

Note: The input RMS current values listed in the above table apply when the inverter is connected with a power
supply of 400 V, 50 Hz, Rsce = 120.

If the power supply voltage differs from 400 V, such as 380 V, the input RMS current values will vary in
inverse proportion to the voltage.
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4.2.2

Recommended wires

Tables 4.2 and 4.3 list the recommended wire sizes for conformity with the Low Voltage Directive in
the EU and the UL standards and CSA standards, respectively.

For crimp terminals applicable to the main circuit, use the ones with insulated sheath or the ones
covered with insulation tube.

Table 4.2 For Conformity with the Low Voltage Directive in the EU (IEC/EN 61800-5-1: 2007)

Recommended wire size (mm®)
) For main circuit A
Power Nominal Mo — AUX. ux.
applied ain power inputs main
supply rrr)gtor Inverter type IR Inverter | DC reactor| For |control circuit
voltage W [ > Inverter’s | outputs [P1, P(+)] cqntrgl power power
(kW) L2/S, . U VW *2 circuit | supply |
L3/T] grounding | [U,V, W] [RO, TO] supply
*2 [&G] *2 *2 > IR, T1]
0.75 |FRNO.75AR1m-20
1.5 FRN1.5AR1m-200
22 |FRN22ARIE-200 5 2.5
3.7 |FRN3.7ARIN-200 10
(4.0) *1| FRN4.0AR | M-2E
5.5 |FRNS5.5AR1E-2[0 ‘ i
7.5 FRN7.5AR1E-200 4 DCR
11 FRN11AR1N-2[0 10 10 built-in
Three-
phase | 15 FRNISAR1M-200 25 16 075 | 25
200V | 185  |FRNIS.5ARIm-200 25 25
22 FRN22AR1E-200 25 35
30 FRN30AR1E-2[0 50 50
37 FRN37AR1E-20 70 70
45 FRN45AR1W-2[] 70 95 2.5
55 FRNS55AR1S-20 50%2 70%2 70%2
75 FRN75AR1S-20 95%2 95%2 95%2
90 FRN90OAR1S-20 120%2 120x2 120x2

*1 4.0 kW for the EU.

*2

temperature of 40°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (O) replaces an alphabetic letter depending on the shipping destination.

A (Asia), E (EU), J (Japan), or U (America)
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4.2 Selecting Wire Size

Table 4.2 For Conformity with the Low Voltage Directive in the EU (IEC/EN 61800-5-1: 2007) (continued)

Recommended wire size (mm?)
i For main circuit Aux.
Power Nonimzl - - Aux. main
supply applie Inverter type Main power inputs Inverter | DC reactor| For |control circuit
It motor | outputs | [P1, P(+)] | control | power
voltage (kW) [L1/R, L2/S,| Inverter’s p o e | supply | POWeT
L3/T] | grounding | [U, V; W] cireuit [Rg) pT}(;] supply
*2 [@G] *2 *2 VIR, T
0.75 FRNO.75AR1m-4]
1.5 FRNI1.5AR1E-4[]
2.2 FRN2.2AR1E-4[
37 | FRN3.7AR1m-400 95 2.5
(4.0) *1 | FRN4.0AR | M-4E '
5.5 FRNS5.5AR1m-4[] 10
7.5 FRN7.5AR1m-4[] -
11 FRNI11ARIN-4
15 FRNI5AR | m-407 4 6 DCR
built-in
18.5 FRN18.5AR1m-4 10
22 FRN22AR1m-4[] 10
30 FRN30AR1m-4] 16
37 FRN37AR1m-4[] 25 25
45 FRN45AR1m-4] 35
Three-
phase | 55 FRN55AR1®-40 35 50 0.75 25
400V | 75 FRN75AR1®-400 70 70
90 FRN90OAR1m-4[] 95 95
110 FRN110AR1S-400 50%2 0% 150
X
132 FRN132AR1S-40 70%2 70%2
160 FRN160AR1S-40 185 240 300
200 FRN200AR1S-40 300 300 120%2 55
220 FRN220AR1S-40 150%x2 150%x2 '
280 FRN280AR1S-400 240%2
240x2 240x2
315 FRN315AR1S-40
300%2
355 FRN355AR1S-40 300%2 300%2
400 FRN400AR1S-40 240%3 240%3 300%3
500 FRN500AR1S-40 300x3 240x4
630 FRN630AR1S-40 300x4
340x4 300x4
710 FRN710AR1S-400

*1 4.0 kW for the EU.
*2 The recommended wire size for main circuits is for the 70°C 600 V PVC wires used at an ambient
temperature of 40°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0) replaces an alphabetic letter depending on the shipping destination.

A (Asia), E (EU), J (Japan), or U (America)
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Table 4.3 For Conformity with UL Standards and CSA Standards (cUL-listed for Canada) (Under application)

Wire size (mm?®)
P Nominal Main terminal Aux. |Aux. main
ower omina Cu Wire control circuit
supply applied Inverter type Control power power
voltage | motor LUR, L2/S, LYT| U,V,W | cireuit | g | supply
*3 *3 3 *3
0.75 |FRNO.75ARIm-20 14
15 FRN1.5AR|m-20 ” @.1)
22 FRN2.2AR1E-200 @.1) *2
3.7 FRN3.7AR | W-20] *2 (3123)
(4.0)*1 |FRN4.0AR|M-2E o
10
5.5 FRN5.5AR | m-200 10 (5.3) i
(5.3) *2
75 FRN7.5AR|M-20] "2 8
: : - (8.4)
8 8
11 FRN11ARI1m-200] 8.4) 8.4)
Three- | |5 FRN15AR1m-20] 6 6
phise (13.3) (13.3) (&88) (211)
200V [ 185 FRNI8.5AR1m-200 4 2
22 FRN22AR | m-200 (21.2) (33.6)
2 2
30 FRN30AR | m-20] (33.6) (33.6)
1/0 1/0
37 FRN37AR | m-200 (53.5) (53.5)
2/0 3/0
45 FRN45AR | m-200 14
(67.4) (85) @l
4/0 4/0
55 FRN55AR1S-200 (107.2) (107.2)
3/0x2 3/0x2
75 FRN75AR1S-20 85%2) 85%2)
4/0x2 4/0x2
90 FRN90AR1S-200 (1072x2) | (107.2%2)

*1 4.0 kW for the EU.
*2 No wire end treatment is required for connection.
*3 Use wires for the maximum allowable temperature of 75°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)
A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.2 Selecting Wire Size

Table 4.3 For Conformity with UL Standards and CSA Standards (cUL-listed for Canada) (Under application)
(continued)

Wire size AWG (mm”®)
Power | Nominal Main terminal Aux. |Aux. main
supply aé)l F(’) ltlgrd Inverter type Cu Wire Control ([:)()C)I::/rgrl ;g;‘:;
1t . .
voltage (kW) L1/R, LE/S, L3/T| U, :/ \\Y circuit supply supply
3 3 *3 *3
0.75 | FRNO.75AR1m-40]
15 |FRNI.5ARIm-40 y
22 |FRN22ARIm-40 " an o
37 |FRN3.7ARIE-400 @l o 5
(4.0) *1 | FRN4.0AR1M-4E * °©
55 FRNS.SARIm-400 -
75 | FRN7.5ARIN-400 1233) @
m
- m
1 FRN11AR|®-40] 1233) 1053 Q
10 z
15 FRN15AR | m-40] (5%) . D
- Y
18.5 FRN18.5AR 1 M-4[] 8 (8.4) o
22 FRN22AR1M-400 (8.4) E
30 FRN30AR1m-40] (1363) (1363) m
: : 2
37 FRN37AR | m-40] 4 -
45 FRN45AR1m-400 (21.2) 2 Q
5 (33.6) =
55 FRN5SAR | M-40] (33.6) 3
- m
75 FRN75AR18-40] (%) (%) =
Three- | 99 FRNOOAR | m-40] ( 627/% (38/ g) 18 14
hoov : o2 (0.8) @.1)
110 FRN110AR1S-4C] Lo (S on)
53.5%2
132 FRN132AR1S-400 ( ) (627/(1&22)
160 FRN160AR1S-400 (38/ 2:22) (38/ 2:22)
4/0x2 250x2
200 FRN200AR1S-400 amay | v 3
220 FRN220AR1S-400 (ﬁgig) (?ggig) @.1)
280 FRN280AR1$-40] 00 | 0
315 FRN315AR1S-400 (iggig) (?;(7)3)
355 FRN355AR1S-400 203%3) 203%3)
400 FRN400AR1$-40] 053 | G
500 FRNS00AR1$-40] A | e
630 FRN630AR1S-400 éggig) (gggig)
710 FRN710AR1S-400 G03) (53x4)

*1 4.0 kW for the EU.

*2 No wire end treatment is required for connection.

*3 Use wires for the maximum allowable temperature of 75°C.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)
A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.3

Peripheral Equipment

4.3.1 Molded case circuit breaker (MCCB),

residual-current-operated protective device (RCD)/earth
leakage circuit breaker (ELCB) and magnetic contactor (MC)

[ 1] Functional overview
B MCCBs and RCDs/ELCBs* * With overcurrent protection

Molded Case Circuit Breakers (MCCBs) are designed to protect the power circuits between the power
supply and inverter's main circuit terminals ([L1/R], [L2/S] and [L3/T]) from overload or short-circuit,
which in turn prevents secondary accidents caused by the broken inverter.

Residual-Current-Operated Protective Devices (RCDs)/Earth Leakage Circuit Breakers (ELCBs)
function in the same way as MCCBs.

Built-in overcurrent/overload protective functions protect the inverter itself from failures related to its
input/output lines.

H MCs

An MC can be used at both the power input and output sides of the inverter. At each side, the MC
works as described below. When inserted in the output circuit of the inverter, the MC can also switch
the motor drive power supply between the inverter output and commercial power lines.

At the power supply side

Insert an MC in the power supply side of the inverter in order to:

(1) Forcibly cut off the inverter from the power supply (generally, commercial/factory power lines)
with the protective function built into the inverter, or with the external signal input.

(2) Stop the inverter operation in an emergency when the inverter cannot interpret the stop command
due to internal/external circuit failures.

(3) Cut off the inverter from the power supply when the MCCB inserted in the power supply side
cannot cut it off for maintenance or inspection purpose. For the purpose only, it is recommended
that you use an MC capable of turning the MC ON/OFF manually.

Avoid frequent ON/OFF operation of the magnetic contactor (MC) in the input circuit;
otherwise, the inverter failure may result.

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.

If frequent start/stop of the motor is required, use FWD/REV terminal signals or the @,
and & keys on the inverter's keypad.

Note

At the output side

Insert an MC in the power output side of the inverter in order to:

(1) Prevent externally turned-around current from being applied to the inverter power output
terminals ([U], [V], and [W]) unexpectedly. An MC should be used, for example, when a circuit
that switches the motor driving power supply between the inverter output and commercial power
lines is connected to the inverter.

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 (Fuji SZ-ZM0O, etc.).

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.

Tip

(2) Drive more than one motor selectively by a single inverter.

(3) Selectively cut off the motor whose thermal overload relay or equivalent devices have been
activated.
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4.3 Peripheral Equipment

Driving the motor using commercial power lines

MCs can also be used to switch the power supply of the motor driven by the inverter to a commercial
power supply.

Select the MC so as to satisfy the rated currents listed in Table 4.1, which are the most critical RMS
currents for using the inverter. (Refer to Table 4.4.)

[ 2] Connection example and criteria for selection of circuit breakers

Figure 4.2 shows a connection example for MCCB or RCD/ELCB (with overcurrent protection) and
MC in the inverter input circuit. Table 4.4 lists the rated current for the MCCB and corresponding
inverter models. Table 4.5 lists the applicable grades of RCD/ELCB sensitivity.

AWARNING

Insert an MCCB or RCD/ELCB (with overcurrent protection) recommended for each inverter for its
input circuits. Do not use an MCCB or RCD/ELCB of a higher rating than that recommended.

Doing so could result in a fire.

Molded case circuit breaker or
residual-current-operated protective device/ Magnetic contactor
earth leakage circuit breaker

Molded case circuit breaker
(MCCB) or
residual-current-operated
protective device (RCD)/

earth leakage circuit breaker Magnetic contactor Inverter
(ELCB)* (MC)
T1 L1 T1 L1
—0OxX _—©O0—=00o /—©—© L1/R

Three-phase i

T2 L Lo T2 i L2
power supply __ 5y 5¢ ! ! O L2/S
380 to 480 V P ' °_ 5 g
50/60 Hz ! ! i ! : !
' T3 | L3y ' T3 | L3
—©OX ! /—Q—Q. Oo | —O—O LT

* With overcurrent protection

Figure 4.2 External Views of MCCB or RCD/ELCB and MC and Connection Example

4-9

LNINdINOT TVHIHdIY3d ONILOTTAS  [FAeLlle]




Table 4.4 Rated Current of Molded Case Circuit Breaker (MCCB), Residual-Current-Operated Protective
Device (RCD)/Earth Leakage Circuit Breaker (ELCB) and Magnetic Contactor (MC)

Nominal MCCB, MC
Power supply applied motor Inverter type RCD/ELCB
voltage (kW) Rated current (A) For input circuit | For input circuit
0.75 FRNO.75AR1m-200 5
1.5 FRN1.5AR1E-2[] 10
22 FRN2.2AR1E-2[0 SC-05 SC-05
3.7 FRN3.7AR1m-200 20
(4.0) * FRN4.0AR | M-2E
5.5 FRNS5.5AR1E-200 30 SC-4-0
7.5 FRN7.5AR1m-200 40 SC-5-1 SC-5-1
11 FRNI11ARIE-200 50 SC-N1 SC-N1
Thrzegép\ljase 15 FRNISARIN-20 75 SC-N2 SC-N2
18.5 FRNI8.5AR1M-2[0 100 SC-N2S SC-N2S
22 FRN22AR1m-200 SC-N3
30 FRN30AR1E-2[] 150 SC-N4 SC-N4
37 FRN37AR1®-20 175 SC-N35 SC-N5
45 FRN45AR1®-20 200 SC-N7 SC-N7
55 FRNS55AR1S-200 250 SC-N8 SC-N8
75 FRN75AR1S-200 350 SC-NII SC.NI1
90 FRN90AR1S-200 400

* 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)
A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.3 Peripheral Equipment

Table 4.4 Rated Current of Molded Case Circuit Breaker (MCCB), Residual-Current-Operated Protective
Device (RCD)/Earth Leakage Circuit Breaker (ELCB) and Magnetic Contactor (MC) (continued)

Power suppl Nominal MCCB, MC
PPLy applied motor Inverter type RCD/ELCB . L. L
voltage (kW) Rated current (A) For input circuit |For output circuit
0.75 FRNO.75AR 1m-40] s
1.5 FRN1.5AR1m-40
2.2 FRN2.2AR1m-400 SC-05
3.7 FRN3.7AR1m-400 10 SC-05
(4.0)*1 | FRN4.0AR1m-4E o
5.5 FRN5.5AR1m-40 15 3
©
75 FRN7.5AR1m-400 20 SC-05 ~
11 FRN11ARIm-40 30 SC-4-0
15 FRN15AR 1 m-400] 40 SC-5-1 SC-5-1 @
m
18. FRN18.5AR1m-400 m
8.5 NI8.5 50 SC-N1 SC-N1 0
22 FRN22AR1m-400 |
P
30 FRN30AR1m-400 75 SC-N2 SC-N2 )
37 FRN37AR1m-400 100 SC-N2S SC-N2S o
45 FRN45AR 1 M-4] 100 SC-N3 2
Three-phase SC-N3 2
400pv 55 FRNSSAR1E-40 125 SC-N4 =
75 FRN75AR18-400 175 SC-N4 SC-N5 3
90 FRN9OAR1m-4[] 200 SC-N7 SC-N7 m
110 FRN110AR1S-400 250 Q
SC-N8 SC-N8 c
132 FRN132AR1S-400 300 3
160 FRN160AR1S-400 350 SC-N11 SC-N11 m
200 FRN200AR1S-400 —
500 SC-N12 SC-N12
220 FRN220AR1S-400
280 FRN280AR1S-400 600
315 FRN315AR1S-400 200 SC-N14 SC-N14
355 FRN355AR1S-400
400 FRN400AR1S-401 1200 SC-N16 SC-N16
500 FRN500AR1S-400 610CM *2 610CM *2
630 FRN630AR1S-400 1400 612CM *2 612CM *2
710 FRN710AR1S-400 1600 616CM *2 616CM *2

*1 4.0 kW for the EU.

*2 The 610CM, 612CM, and 616CM are manufactured by Aichi Electric Works Co., Ltd.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.

M (IP21) or L (IP55)
A box (0) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

- Install the MCCB or RCD/ELCB at the input side of the inverter. They cannot be installed at the
output side of the inverter.

- The above table lists the rated current of MCCBs and RCDs/ELCBs to be used in the power control
panel with an internal temperature of lower than 50°C. The rated current is factored by a correction
coefficient of 0.85 as the MCCBs' and RCD's/ELCBs' original rated current is specified when using
them in an ambient temperature of 50°C or lower. Select an MCCB and/or RCD/ELCB suitable for
the actual short-circuit breaking capacity needed for your power systems.

- For the selection of the MC type, it is assumed that the 600 V HIV wires (allowable ambient
temperature: 75°C) for the power input/output of the inverter are used. If an MC type for another
class of wires is selected, the wire size suitable for the terminal size of both the inverter and the MC
type should be taken into account.

- Use RCDs/ELCBs with overcurrent protection.

- To protect your power systems from secondary accidents caused by the broken inverter, use an
MCCB and/or RCD/ELCB with the rated current listed in the above table. Do not use an MCCB or
RCD/ELCB with a rating higher than that listed.
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4.3.2 Surge killers for L-load

A surge killer absorbs surge voltage induced by L-load of an electro magnetic switch or solenoid valve.
Use of a surge killer is effective in preventing the electronic equipment, including inverters, from
damage or malfunctioning caused by such surges.

Install a surge killer near the power coil of the surge source. Connected to the inverter's power source
side, as shown in Figure 4.3, a surge killer absorbs the surge voltage, preventing the electronic
equipment from damage or malfunctioning. (The surge killer is available for inverters of 3.7 (4.0) kW

or less.)

Refer to the catalog "Fuji Surge Killers/Absorbers (HS118: Japanese edition only)" for details. These
products are available from Fuji Electric Technica Co., Ltd.

Note: Do not connect the surge killers to the secondary (output) circuit of the inverter.

Mounting 43 Terminal screw
screw (M4) . 35 (M4)

Inverter

MCCBor
RCD/ELCB

48
iy
=
N

T
|

FSL-323

35 mm wide 7
|IEC standard
rail

s U cﬂp\} * With overcurrent protection

Ft%
aN
L]
|

Note: The surge killer is available for
inverters of 3.7 (4.0) kKW or less.

Available from Fuiji Electric Technica Co., Ltd.

Unit: mm

Figure 4.3 Dimensions of Surge Killer and Connection Example
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4.3 Peripheral Equipment

4.3.3 Arresters

T 43

An arrester suppresses surge currents induced by lightning invaded from the power supply lines.
Common use of the grounding wire for electronic equipment in the panel and the arrester is effective
in preventing electronic equipment from damage or malfunctioning caused by such surges.

Applicable arrester models are CN5132 for three-phase 200V class series, and CN5134 for
three-phase 400V class series. (CN523 series with 20 kA of discharging capability is also available.)
Figure 4.4 shows their external dimensions and connection examples. Refer to the catalog "Fuji Surge
Killers/Absorbers (HS165a: Japanese edition only)" for details. These products are available from Fuji
Electric Technica Co., Ltd.

A n2 13

ARRESTER

Three-phase (240/440 VAC)

— Master Inverter @ *1 Keep the wiring length as short as possible.
-1 MOCCHE
- PR - _L__ - = *2 The models with a built-in arrestor separator
i Arrester | {Plug fuse or } (CN5212-FK and CN5232-FK) are not required
i separator 2 | LMCCB when the short-circuit current of the circuit is 250
' S a o VAC, 10 kA or less.
: 111 32 B3
1
i 0o ©
1
1
N A S—
Lo =
(N-phase terminal is only for CN5234 and CN5234-K.)
NTI .- L

Red LED operation
indicator *2

35 mm wide
rail lock RS

cover
il J

(When rail height is 7.5)
Mounting bracket slot
Can also be mounted to the couple mounting plate for JIS standard distribution breakers.

-

=L

:]] Grounding terminal (E)
oy - %
bl

Alarm contact terminal  z:1 .~

*1 Available only on the CN5-K series.
*2 Two-pole models have only the left indicator.

Available from Fuiji Electric Technica Co., Ltd.

Figure 4.4 Arrester Dimensions and Connection Examples
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4.3.4  Surge absorbers

A surge absorber absorbs surges or noises generated by a magnetic contactor (MC) or solenoid valve
in the power system to effectively protect electronic equipment in the panel from malfunctions or
breakdown. Installed parallel to a coil of an MC, solenoid valve, or L load, a surge absorber absorbs a
surge voltage.

Applicable surge absorber models are the S2-A-O and S1-B-O. Figure 4.5 shows their external
dimensions.

The surge absorbers are available from Fuji Electric Technica Co., Ltd.

Type: S2-A-O (for magnetic contactor)

6x+0.5 10.4+1 300(Lead wire)40+1 30+1
. S
< -—
R e C A [ ——
I

Type: S1-B-0O (for mini-control relay or timer)

6205  91%1  300(Lead wire)40*1 201
¥ 7N ‘ T
b Fa\ Y I N I
of T Slit b -—
&) 2 — S E—
= - Unit: mm

Available from Fuiji Electric Technica Co., Ltd.

Figure 4.5 Surge Absorber Dimensions
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4.4 Options

4.4  Options

4.4.1 Selecting peripheral equipment options

4.4.1.1 Power regenerative PWM converters, RHC series

[1] Overview

B Possible to reduce power supply facility
capacity

Its power-factor control realizes the same phase

current as the power-supply phase-voltage. The

equipment, thus, can be operated with the

power-factor of almost "1."

This makes it possible to reduce the power
transformer capacity and downsize the other
devices, compared with those required without the
converter.

B Upgraded braking performance

Regenerated energy occurring at highly frequent
accelerating and decelerating operation and
elevating machine operation is entirely returned to Comparison of Input Current Waveforms
power supply side. (With PWM converter) (Without PWM converter)

Thus, energy saving during regenerative operation is
possible.

As the current waveform is sinusoidal during
regenerative operation, no troubles are caused to the
power supply system.

Rated continuous regeneration: ~ 100%

Rated regeneration for 1 min 150% (CT use)
120% (VT use)
Allowable characteristics of the RHC unit
B Enhanced maintenance/protective functions ]

Failure can be easily analyzed with the trace back
function (option).

1) The past 10 alarms can be displayed with the
7-segment LEDs.

This helps you analyze the alarm causes and take
countermeasures.

2) When momentary power failure occurs, the
converter shuts out the gate to enable continuous
operation after recovery.

3) The converter can issue warning signals like
overload, heat sink overheating, or the end of
service life prior to converter tripping.

ive power (100%, contin )

Allowable regenerative power

B Enhanced network support

The converter can be connected to MICREX-SX, F el W
series and CC-Link master devices (using option). 170 200 250

340 400 500
The RS-485 interface is provided as standard. Power supply voltage M

B Making the inverter incompliant with the EMC standards
The inverter combined with the PWM converter is no longer compliant with the EMC standards.

AWARNING

When using 200 V class series inverters of 45 kW or below and 400 V ones of 90 kW or below in combination
with the PWM converter, be sure to remove EMC filter grounding screws (E1, E2). The 200 V class series
inverters of 55 kW or above and 400 V ones of 110 kW or above can be connected to the PWM converter as is.

Fire or an accident could occur.

When replacing conventional models (FRENIC5000VG7S, FRENIC5000G11S) with the FRENIC-HVAC, it
may be necessary to change wiring.

Malfunction could occur.
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[ 2] Specifications
[2.1] Standard specifications

W 200 V class series

Item Standard specifications
Tvpe RHCOOD2C 200 V class series
e -

P 7.5 11 15 18.5 22 30 37 45 55 75 90
Applicable inverter 75 | 11 | 15 | 185 | 22 | 30 | 37 | 45 | 55 | 75 | 90
capacity (kW)

Continuous
3 é capacity (kW) 8.8 13 18 22 26 36 44 53 65 88 103
g g Overload rating 150% of continuous rating for 1 min
S Voltage 200 V 320 to 355 V (Variable with input power voltage) (*1)
Required power supply
(kVA) 9.5 14 19 24 29 38 47 57 70 93 111
Carrier frequency 15 kHz (typical) 10 kHz (typical)
Applicable inverter
capacity (kW) 11 15 18.5 22 30 37 45 55 75 90 110
Continuous

P é capacity (kW) 13 18 22 26 36 44 53 65 88 103 126

é g Overload rating 120% of continuous rating for 1 min

E Voltage 200 V 320 to 355 V (Variable with input power voltage) (*1)

Required power supply
(kVA) 14 19 24 29 38 47 57 70 93 111 136
Carrier frequency 10 kHz (typical) 6 kHz (typical)

2 |Number of phases, Three-phase three lines, 200 to 220 V 50 Hz, 200 to 230 V 60 Hz (*2)

2 voltage, frequency

=S | Voltage/frequency ) R co mo *

§~ fluctuation Voltage: -15 to +10%, Frequency: +5%, Voltage unbalance: 2% or less (*3)

(*1) When the power supply voltage is 200 V, 220 V or 230 V, the output voltage is approximate 320 VDC, 343 VDC, or 355 VDC,
respectively.

(*¥2) The input power 220-230 V / 50 Hz is available by individual order.

(*¥3) Voltage unbalance (%) = (Max. voltage (V) - Min. voltage (V)) / Three-phase average voltage (V) x 67
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4.4 Options

W 400 V class series

Item Standard specifications
T RHCOOOAC 400 V class series
ype -
75011 | 15(18.5] 22|30 | 37 | 45| 55 | 75 | 90 |110[132]160[200(|220{280|315|355[400|500|630
Applicable inverter 75( 111518522 (30|37 | 4555|7590 [110]132]160|200(220|280|315[355|400|500|630
capacity (kW)
., | Continuous 88| 1318 ]22| 26|36 |44 |53 65|88 |103[126|150(182|227|247|314|353[400|448|560|705
ol B capacity (kW)
é g Overload rating 150% of continuous rating for 1 min
S Voltage 400 V 640 to 710 V (Variable with input power voltage) (*1)
g(e\(/l[lil)redpower SUPPLY 1o 5\ 14| 19| 24 | 29 [ 38 | 47| 57| 70 | 93 [111|136] 161|196 |244|267 341|383 |433 |as8 |610| 762
. . . 6 kHz
Carrier frequency 15 kHz (typical) 10 kHz (typical) (typical)
Applicable inverter 11|15 |18.5] 22 | 30 | 37 | 45 | 55 | 75 | 90 [110]132]160|200|220|280|315|355|400|500
capacity (kW)
_ | Continuous 131822 (26|36 |44 |53 |65]88[103[126]150(182(227(247(314[353|400(448|560
3|2 capacity (kW)
é g Overload rating 120% of continuous rating for 1 min
; Voltage 400 V 640 to 710 V (Variable with input power voltage) (*1)
&%lx;edpower SUPPLY | 14 1 19 | 24 | 29 | 38 | 47 | 57| 70 | 93 |111{136|161] 196|244 267|341 |383] 433 |4s8| 610
Carrier frequency 10 kHz (typical) 6 kHz (typical)
St
g Number of phases, Three-phase three lines, 380 to 440 V 50 Hz, 380 to 460 V 60 Hz (*2)
g voltage, frequency
=S | Voltage/frequency o
! . - 450, - 70, *
g fluctuation Voltage: -15 to +10%, Frequency: £5%, Voltage unbalance: 2% or less (*3)
*1

respectively.

(*2) When the power supply voltage is 380 to 398 V/50 Hz and 380 to 430 V/60 Hz, tap-switching is required in the converter. When

When the power supply voltage is 400 V, 440 V, or 460 V, the output voltage is approximate 640 VDC, 686 VDC, or 710 VDC,

the power supply voltage is less than 400 V, it is necessary to decrease the converter capacity.
(*3) Voltage unbalance (%) = (Max. voltage (V) - Min. voltage (V)) / Three-phase average voltage (V) x 67

[2.2] Common specification

S

Item

Specifications

Control method

AVR constant control with DC ACR minor

Running/Stopping

Starts rectification when the converter is powered ON after connection.

Starts boosting when it receives a run signal (terminals [RUN] and [CM]
short-circuited or a run command via the communications link).

After that, the converter is ready to run.

Running status signal

Running, power running, regenerative operation, ready-to-run, alarm output
(for any alarm), etc.

CT/VT switching

Control

Switching between CT and VT modes.

CT: 150% of overload rating for 1 min
VT: 120% of overload rating for 1 min

(Converters of 500 kW or above are fixed in CT mode.)

Carrier frequency

Fixed to high carrier frequency

Input power factor

0.99 or above (under 100% load) (*1)

Restart after momentary power
failure

Shields the gate when the voltage level reaches the undervoltage level if a
momentary power failure occurs, and the converter can automatically restart
after the power recovers.

Power limiting control

Controls the power not to exceed the preset limit value.

(*1) When the power supply voltage is 420 V or above and the converter is running under 50% load or above, the power factor

decreases to about 0.95 (only under regenerative control).
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Item

Specifications

Indication

Alarm display
(Protective functions)

AC fuse blown, AC overvoltage, AC undervoltage, AC overcurrent, AC
input current error, input phase loss, synchronous power supply frequency
error, DC fuse blown, DC overvoltage, DC undervoltage, charge circuit fault,
heat sink overheat, external alarm, converter internal overheat, overload,
memory error, keypad communications error, CPU error, network device
error, operation procedure error, A/D converter error, optical network error,
IPM error

Alarm history Saves and displays the most recent 10 alarms.
Saves and displays the detailed information of the trip cause for the previous
alarm.

Monitor Displays input power, input current in RMS, input voltage in RMS, DC link

bus voltage and power supply frequency.

Load factor

Allows the user to measure the load factor with the keypad.

Language Allows the user to specify or refer to function codes in any of the three
languages--Japanese, English and Chinese.
Charging lamp Lights when the DC link bus capacitor is charged.

[ 3] Function specifications

(1) Terminal functions

25
ZR= Symbol Name Functions
6‘ Q
L1/R, L2/S, Main circuit power Connects with the three-phase input power lines through a

.~ | L3/T inputs dedicated reactor.

§ P(+), N(-) Converter outputs Connects with the power input terminals P(+) and N(-) on an
k3 nverter.

g

'<§ LY¢} Grounding Grounding terminal for the converter's chassis (or casing).

RO, TO Auxiliary power input For a backup of the control circuit power supply, connect the power

for the control circuit lines same as that of the main power input.

R1,S1,T1 Synchronous power Voltage detection terminals for the internal control of the converter.
go_g input for voltage Connect with the power supply side of the dedicated reactor or
g3 detection filter.

c 2
~ 3| R2, T2 Inputs for control Detection terminal for AC fuse blown.
monitoring

[RUN] Run command Short-circuiting terminals [RUN] and [CM] runs the converter;

opening them stops the converter.

[RST] Reset alarm command When the converter stops due to an alarm, removing the alarm

factor and short-circuiting the terminals [RST] and [CM] cancels
_ the protective function, restarting the converter.
<
& | [X1] General-purpose 0: Enable external alarm trip THR
@ transistor input 1: Cancel current limiter LMT-CCL
2, 2: 73 answerback 73ANS
= 3: Switch current limiter I-LIM
4: Option DI OPT-DI
[CM] Digital input common Common terminal for digital input signals.
[PLC] PLC signal power Connects to PLC output signal power supply. (Rated voltage: 24
VDC (22 to 27 VDC)
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4.4 Options

Classifi-
cation

Symbol Name

Functions

Output signal

[30A/B/C]
(for any alarm)

Alarm relay output

Outputs a signal when the protective function is activated to stop
the converter.

(Contact: [1C], Terminals [30A] and [30C] are closed: Signal ON)
(Contact rating: 250 VAC, max. 50 mA)

[Y1], [Y2],
[Y3],[Y11]
to [Y18]

General-purpose
transistor output

Converter running RUN

Converter ready torun ~ RDY

Power supply current limiting 1L

Lifetime alarm LIFE

Heat sink overheat early warning PRE-OH

[CME]

Digital output common

Overload early warning PRE-OL

Power running DRV

Regenerating REG

Current limiting early warning CUR

Restarting after momentary power failure U-RES

N EAR A o il

[YSA/C] Relay output

10: Synchronizing power supply frequency SY-HZ

11: Alarm content 1 ALl

12: Alarm content 2 AL2

13: Alarm content 4 AL4

14: Option DO OPT-DO

* Mounting the OPC-VG7-DIOA option makes 8 points of DO
extended functions available. (DI functions are not available.)

[AO01], [A04], | General-purpose 0: Input power PWR
[A05] analog output 1: Input current in RMS I-AC

2: Input voltage in RMS V-AC

3: DC link bus voltage V-DC

4: Power supply frequency FREQ

5: +10V test P10

6: -10 V test N10

* Mounting the OPC-VG7-AIO option makes 2 points of AO

extended functions available. (Al functions are not available.)

[M] Analog output common | Common terminal for analog output signal.

[73A], [73C]
relay outputs

Charging resistor input

Control output for the input relay of the external charging resistor
(73).

(2) Communications specifications

Item

Specifications

General communications
specifications

Monitoring the running information, running status and function code
data, and controlling (selecting) the terminals [RUN], [RST] and [X1].

* Writing to function codes is not possible.

RS-485 (built-in, as standard)

Communicating with a PC or PLC.

(The converter supports the Fuji general-purpose inverter protocol and
Modbus RTU protocol.)

T-Link (option)

Mounting the OPC-VG7-TL option enables communication with a
T-Link module of MICREX-F or MICREX-SX via a T-Link network.

SX-bus (option)

Mounting the OPC-VG7-SX option enables communication with a
MICREX-SX via an SX bus network.

CC-Link (option)

Mounting the OPC-VG7-CCL option enables communication with a
CC-Link master.

Communications specifications

Traceback Hardware

(option)

Mounting the OPC-RHC-TR option enables tracing back of the running
status data of the converter.

WPS-LD-TR software is required.

Software

Installing the WPS-RHC-TR software enables collecting of traceback
data on the PC.

Optical communication (option)

Mounting the OPC-VG7-SI option enables load sharing control in the
parallel multiplex system, supporting up to 2400 kW capacity.
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(3) Function settings

Function Name Function Name
code code
F00 Data protection HO1 Station address
FO1 High frequency filter selection HO02 Communications error processing
F02 Restart mode after momentary power failure | HO3 Timer
(Mode selection) HO4 Baud rate
FO03 Current rating switching HOS5 Data length
F0o4 LED monitor, item selection HO06 Parity bits
F05 LCD monitor, item selection HO07 Stop bits
F06 LCD monitor, language selection HO8 No-response error detection time
F07 LCD monitor, contrast control H09 Response interval
FO8 Carrier frequency H10 Protocol selection
EO1 Terminal [X1] function HI1 TL transmission format
E02 to E13 | Terminal [Y1], [Y2],[Y3,], [Y5],[Y11] to HI2 Parallel system
[Y18] function H13 Number of slave stations in parallel system
E14 /O function normal open/closed H14 Clear alarm data
E15 RHC overload early warning level H15, H16 Power supply current limiter (driving 1/2)
El6 Cooling fan ON/OFF control H17,H18 Power supply current limiter (braking 1/2)
E17 Under current limiting (Hysteresis width) H19, H20 Current limiting early warning (level/timer)
E18 to E20 | AO1, A04 and A0S, function selection M09 Power supply frequency
E21 to E23 | AO1, A04 and A0S, gain setting M10 Input power
E24 to E26 | A01, A04 and A0S, bias setting Ml1 Input current in RMS
E27 A01, A04 and A0S, filter setting M12 Input voltage in RMS
S01 Operation method M13 Run command
S02, S03 Power supply current limiting M14 Running status
(driving/braking) M15 Output terminals [Y1] to [Y 18]
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4.4 Options

(4) Protective functions

LED
Item monitor Description Remarks
displays:
AC fuse blown ACF Stops the converter output if the AC fuse
(R-/T-phase only) is blown.
AC overvoltage AOV Stops the converter output upon detection of an
AC overvoltage condition.
AC undervoltage ALV Stops the converter output upon detection of an
AC undervoltage condition.
AC overcurrent AOC Stops the converter output if the peak value of
the input current exceeds the overcurrent level.
AC input current error | ACE Stops the converter output upon detection of the
excessive deviation of the AC reactor from the
AC input.
Input phase loss LPV Stops the converter output upon detection of an
input phase loss.
Synchronous power FrE After the MC for charging circuit (73) is turned
frequency error on, the converter checks the power frequency. If
it detects a power frequency error, this function
stops the converter output. An error during
converter running (e.g., momentary power
failure) triggers no alarm.
DC fuse blown dCF Stops the converter output if the DC fuse (P 18.5 kW or above
side) is blown.
DC overvoltage dov Stops the converter output upon detection of a 200 V class series:
DC overvoltage condition. 400V13V
If a power failure continues for a long time and | 400 V class series:
the control power source is shut down, this 800V +5V
alarm is automatically reset.
DC undervoltage dLV Stops the converter output upon detection of a 200 V class series:
DC undervoltage condition. Stops at 185V,
If a power failure continues for a long time and | festarts at 208 V.
the control power source is shut down, this 400 V class series:
alarm is automatically reset. Stops at 371 V,
restarts at 417 V.
Charging circuit fault PbF Stops the converter output upon detection of a Condition: 73ANS
charging circuit fault, provided that the (Answerback from 73)
answerback signal from 73 is enabled. is assigned to terminal
[X1].
Heat sink overheat OH1 Stops the converter output upon detection of a
heat sink overheat.
External alarm OH2 Stops the converter output upon receipt of an Condition: THR
external signal THR. (Enable external alarm
trip) is assigned to
terminal [X1].
Converter internal OH3 Stops the converter output upon detection of an
overheat internal overheat of the converter.
Converter overload OLU Stops the converter output with the inverse-time | Activate at 105%,

characteristics due to the input current.

150% for 1 min
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LED

Item monitor Description Remarks
displays:

Memory error Erl Stops the converter output if a data writing error
or any other memory error occurs (when the
checksums of the EEPROM and RAM do not
match).

Keypad Er2 Displays "Er2" upon detection of a wire break in

communications error initial communication with the keypad.

This does not affect the converter operation.

CPU error Er3 Activated if a CPU error occurs.

Network device error Erd Stops the converter output if a fatal error Applies to T-Link,
(including no power supply connection) occurs | SX-bus, and CC-Link
in the master unit in the network. devices.

Operation procedure Er6 Stops the converter output upon detection of an

error error in the operation procedure.

A/D converter error Er8 Stops the converter output upon detection of a
failure in the A/D converter circuit.

Optical network error Erb Stops the converter output upon detection of an
optical cable break or a fatal error in the optical
option.

IPM error IPE Activated when the IPM's self-diagnosis 15 kW or below

function works due to an overcurrent or
overheat.

(5) Required structure and environment

Item Required structure, environment and standards Remarks
Structure Mounting in a panel or mounting for external cooling
Enclosure IPOO
% Cooling system Forced air cooling
g Installation Vertical installation
Coating color Munsell 5Y3/0.5, eggshell
Maintainability Structure designed for easy parts replacement
Site location Shall be free from corrosive gases, flammable gases, dusts,
and direct sunlight. Indoor use only.
Ambient temperature -10 to 50°C
. Relative humidity 5 to 95% RH (No condensation)
E Altitude 3,000 m max. (For use in an altitude between 1,001 m to 3,000
§ m, the output current should be derated.)
E Vibration 2 to 9 Hz: Amplitude = 3 mm, 9 to 20 Hz: 9.8 m/s2,
20 to 55 Hz: 2 m/s2 (9 to 55 Hz: 2 m/s2 for 90 kW or above),
55t0 200 Hz: 1 m/s2
Storage temperature -20 to 55°C
Storage humidity 5t095% RH
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4.4 Options

[ 4] Converter configuration

CT mode
|8 MC for MC for Charging circuit box (*1) . S - MC for
= T:'.§ chargin, ower 3 Boosting Filtering resistor Filtering Flller!ng filterin,
sl gZ| PWM rging p Charging reactor s reactor capacitor Lerng
2 | 2 | converter | circuit supply . Fuse circuit
5 g g resistor
z| =232 type
2|5F m [El o |El @« |E] ®y |[B] ® (& w |E] w |E| wn |&] @ |&| » |E
Z o o o o o o o o o o
7.5 |RHC7.5-2C|SC-5-1 | 1 CU7.52C | 1 |80W7.5Q) [ (3) |(CR2LS-50/UL) | (2) |LR2-7.5C | 1 |GRZG800.42Q | 3 |LFC2-7.5C | 1 |CF2-7.5C | 1
11 |RHC11-2C [SCNI1 | 1 culi-2c | 1 |(HFSC5504) (CR2LS-75/UL) | (2) [LR2-15C | 1 |GRZG1500.2Q | 3 |LFC2-15C | 1 [CF2-15C | 1
15 |RHCI5-2C [SC-N2 | 1 culs2C | 1 (CR2LS-100/UL) | (2)
% [18.5 [RHCI8.5-2C|SC-N3 | 1 CU18.5-2C| 1 |(GRZG12029Q) | (3) LR2-22C | 1 |GRZG2000.13Q| 3 |[LFC2-22C | 1 [CF2-22C | 1 Q_
§ |22 [RHC22:2C cu22-2C | 1 (CR2LS-150/UL) | (2) [
% 30 [RHC30-2C [SC-N4 | 1 cu30-2C | 1 (CR2LS-200/UL) | (2) [LR2-37C | 1 |GRZG4000.1Q | 3 [LFC2-37C | 1 [CF2-37C | 1 ©
S P7__|RHC37-2C SCN5 | 1 cu4s-2C | 1 (CR2LS-260/UL) | (2) N
S |45 |RHC45-2C |SCNT | 1 LR2-55C | 1 LFC2-55C | 1 |CF2-55C | 1
< Iss [RHC55-2C [SC-NS | 1 cuss-2C | 1 (CR2LS-400/UL) | (2) 1%
75 |RHC75-2C |[SC-N11| 1 cu7s-2C | 1 LR2-75C | 1 LFC2-75C | 1 |CF2-75C | 1 m
90 |[RHC90-2C CU90-2C | 1 |(GRZG400 19) | (3) [(A50P600-4) (2) [LR2-110C| 1 [GRZG4000.12Q| 6 [LFC2-110C| 1 [CF2-110C | 1 I"I_'I
(2 pes in parallel)| @)
7.5 |RHC7.5-4C|SC-05 | 1 CU7.5-4C | 1 |(TKS0B30J) | (3) |(CR6L-30/UL) | (2) |LR4-7.5C | 1 |GRZG80 1.74Q | 3 |LFC4-7.5C | 1 |CF4-7.5C | 1 =
11 |RHC11-4C [sC-4-0 | 1 CU15-4C | 1 |(HF5B0416) (CR6L-50/UL) | (2) [LR4-15C | 1 |GRZG1500.79Q| 3 |LEC4-15C | 1 |CF4-15C | 1 Z
15 |RHC15-4C [SC-5-1 | 1 )
18.5 |RHCI8.5-4C[SCN1 | 1 CUIS.5-4C| 1 |8OW7.5Q) | (3) LR4-22C | 1 |GRZG2000.53Q| 3 |[LFC4-22C | 1 [CF4-22C | 1 )
22 |RHC22-4C CU22-4C | 1 |(HFSC5504) (CR6L-75/UL) | (2) %
30 |RHC30-4C |SC-N2 | 1 CU30-4C | 1 (CR6L-100/UL) | (2) [LR4-37C | 1 |GRZG4000.38Q| 3 |LFC4-37C | 1 [CF4-37C | 1 =
37 |RHC37-4C |[SC-N2S| 1 Cu45-4C | 1 (CR6L-150/UL) | (2) E
45 |RHC45-4C [SC-N3 | 1 LR4-55C | 1 |GRZG4000.26Q| 3 |LFC4-55C | 1 [CF4-55C | 1 m
2 |55 |[RHC55-4C [SC-N4 | 1 CUss-4C | 1 (CR6L-200/UL) | (2) g
§ [75_ [RHCT75-4C [SCN5 | 1 cu75-4C | 1 LR4-75C | 1 |GRZG4000.38Q| 3 |LFC4-75C | 1 [CF4-75C | 1 —
% 90 |[RHC90-4C |[SCN7 | 1 CU90-4C | 1 (CR6L-300/UL) | (2) [LR4-110C| 1 |GRZG4000.53Q| 6 |LFC4-110C| 1 |CF4-110C | 1 m
E 110 |RHC110-4C [SC-N8 | 1 CU110-4C| 1 |(GRZG12020Q)| (3) (2 pes in parallel) O
S [132_ [RHCI1324C cu132-4C]| 1 (A50P400-4) | (2) [LR4-160C| 1 [RF4-160C 1 [LFC4-160C| 1 |CF4-160C | 1 c
= 160 [RHCI60-4C [SC-NI1]| 1 CU160-4C| 1 (AS0P600-4) | (2) T
200  [RHC200-4C [SC-N12| 1 CU200-4C| 1 |(GRZG400 10) | (3) LR4-220C| 1 |RF4-220C 1 [LFC4-220C| 1 |CF4-220C | 1 <
220 [RHC220-4C 1 cU220-4C| 1 (A70QS800-4) | (2) g
280 [RHC280-4C |[SC-N3 | 1 [SC-N14| 1 GRZG4001Q | 6 |A70QS800-4 2 |LR4-280C| 1 |RF4-280C 1 [LFC4-280C| 1 |CF4-280C | 1 |SC-N4 | 1 =
315 |RHC315-4C (2 pes in parallel) A70P1600-4TA | 2 [LR4-315C| 1 [RF4-315C 1 |LFC4-315C| 1 |CF4-315C | 1
355  |[RHC355-4C LR4-355C| 1 |RF4-355C 1 |LFC4-355C| 1 |CF4-355C | 1
400 |RHC400-4C SC-N16| 1 LR4-400C| 1 |RF4-400C 1 [LFC4-400C| 1 |CF4-400C | 1
500  [RHC500-4C SC-N11| 3 LR4-500C| 1 |RF4-500C 1 [LFC4-500C| 1 |CF4-500C |1(2)|SC-Nd¢3)| 1
630  [RHC630-4C SC-N12| 3 A70P2000-4T | 2 |LR4-630C| 1 |RF4-630C 1 [LFC4-630C| 1 |CF4-630C |1¢2)|SC-N7¢9)| 1

(*1) The charging box (CU) contains a combination of a charging resistor (R0) and a fuse (F). If no CU is used, it is necessary to prepare the
charging resistor (R0) and fuse (F) at your end.

(*2) The filtering capacitor consists of two pieces of capacitors. For an order of quantity "1," two pieces of capacitors are to be delivered.

(*3) (*4) Lowering the carrier frequency or using the OPC-VG7-SIR increases the generation loss, so use the SC-N4/SF for (*3) and the
SC-N8 for (*4).
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VT mode
—E %g MC for MC for Charging circuit box (1) Boosting L . Filtering Filtering MC ‘for
g S PWM chgrglpg power Charging reactor Filtering resistor reactor capacitor tll}erlgg
; %3 converte circuit supply resistor Fuse circuit
1€ 3| rtype
2|5F gl |8 e | ®y [E] ® |E] w |&] w |&] an [E] «» [E] 6 |5
z o o o o o o o o o o
1 |[RHC7.5-2C|SC-N1 | 1 cuz.52C| 1 |80W75Q) | (3) [(CR2L-50/UL) | (2) [LR2-15C | 1 |[GRZG1500.2Q | 3 [LFC2-15C | 1 [CF2-15C | 1
15 [RHCI11-2C [SC-N2 | 1 cUl1-2C | 1 |(HFSC5504) (CR2L-75/UL) | (2)
18.5 [RHC15-2C |[SCN3 | 1 cuis2c | 1 (CR2L-100/UL) | (2) [LR2-22C | 1 |GRZG2000.13Q( 3 |LFC2-22C | 1 [CF2-22C | 1
§ 22 |[RHCI8.5-2C cuiss2c| 1 |(GRZG12020) | (3)
E 30 |RHC22-2C [SC-N4 | 1 cu22-2C | 1 (CR2L-150/UL) | (2) [LR2-37C | 1 |[GRZG4000.1Q | 3 [LFC2-37C | 1 [CF2:37C | 1
é 37 |RHC30-2C |[SC-N5 | 1 cuso-2C | 1 (CR2L-200/UL) | (2)
> | 45 [RHC37-2C [SC-N7 | 1 cu4s2C | 1 (CR2L-260/UL) | (2) [LR2-55C | 1 LFC2-55C | 1 [CF2-55C | 1
8 [ 55 [Rucasac [scns [
75 |RHC55-2C |SC-NI1| 1 cuss-2C | 1 (CR2L-400/UL) | (2) [LR2-75C | 1 LFC2-75C | 1 [CF2-75C | 1
90 |[RHC75-2C cu7s2C | 1 LR2-110C| 1 [GRZG4000.12Q| 6 [LFC2-110C| 1 [CF2-110C | 1
110 |[RHC90-2C [SC-N12| 1 CU90-2C | 1 |(GRZG400 19) | (3) [(A50P600-4) | (2) (2 pes in parallel)
11 |RHC7.54C|SC4-0 | 1 CU7.5-4C | 1 |(TK50B309J) | (3) [(CR6L-30/UL) | (2) [LR4-15C | 1 |GRZG1500.79Q 3 [LFC4-15C | 1 |CF4-15C | 1
15 |RHC11-4C [SC-5-1 | 1 CU15-4C | 1 |(HF5B0416) (CR6L-50/UL) | (2)
18.5 |[RHC15-4C |[SC-N1 | 1 LR4-22C | 1 [GRZG2000.53Q| 3 [LFC4-22C | 1 [CF4-22C | 1
22 [RHCI8.5-4C cuiss-4c| 1 [80W7.5Q) | (3)
30 |RHC22-4C |[SC-N2 | 1 cu22-4C | 1 |(HFSC5504) (CR6L-75/UL) | (2) [LR4-37C | 1 |GRZG4000.38Q| 3 [LFC4-37C | 1 [CF4-37C | 1
37 |RHC304C [SC-N2S| 1 cuzo-4cC | 1 (CR6L-100/UL) | (2)
45 |RHC37-4C [SC-N3 | 1 cu4s-4C | 1 (CR6L-150/UL) | (2) [LR4-55C | 1 |GRZG4000.26Q| 3 [LFC4-55C | 1 [CF4-55C | 1
5 | 55 [RHC45-4C [SC-N4 | 1
5| 75 [RHCS5-4C [SC-N5 | 1 cuss-4C | 1 (CR6L-200/UL) | (2) [LR4-75C | 1 |GRZG4000.38Q| 3 |LFC4-75C | 1 [CF4-75C | 1
4| 90 |RHCT5-4C [SC-NT | 1 cu7s-4C | 1 LR4-110C| 1 [GRZG4000.53Q| 6 [LFC4-110C| 1 [CF4-110C | 1
E 110 [RHC90-4C |[SC-N§ | 1 cugo-4C | 1 (CR6L-300/UL) | (2) (2 pes in parallel)
S | 132 [RHCI104C Cu110-4C| 1 |[(GRZG12020) | (3) LR4-160C| 1 [RF4-160C 1 |LFC4-160C| 1 [CF4-160C | 1
| 160 [RHCI132-4C [SCN11| 1 cu1324C| 1 (A50P400-4) | (2)
200 [RHC160-4C |SC-N12| 1 cu160-4C| 1 (AS0P600-4) | (2) [LR4-220C| 1 [RF4-220C 1 |LFC4-220C| 1 [CF4-220C | 1
220 |[RHC200-4C CU200-4C| 1 |(GRZG400 1) | (3)
280 |[RHC220-4C |[SC-N14] 1 cu2204C] 1 (A70QS800-4) | (2) [LR4-280C| 1 |RF4-280C 1 |LFC4-280C| 1 [CF4-280C | 1
315 |[RHC280-4C |[SC-N3 | 1 [SC-N14| 1 GRZG4001Q | 6 |A70QS800-4 2 |LR4-315C| 1 |RF4-315C 1 |LFC4-315C| 1 |CF4-315C | 1 [SC-N4 | 1
355 |RHC315-4C (2 pes in parallel) IA70P1600-4TA | 2 |LR4-355C| 1 |RF4-355C 1 |LFC4-355C| 1 |CF4-355C | 1
400 |RHC355-4C SC-N16]| 1 LR4-400C| 1 [RF4-400C 1 |LFC4-400C| 1 [CF4-400C | 1
500 |RHC400-4C SCNI1| 3 LR4-500C| 1 [RF4-500C 1 |LFC4-500C| 1 |CF4-500C [1(*2)|SC-N4/SF

(*1) The charging box (CU) contains a combination of a charging resistor (R0) and a fuse (F). If no CU is used, it is necessary to prepare the
charging resistor (R0) and fuse (F) at your end.

(*2) The filtering capacitor consists of two pieces of capacitors. For an order of quantity "1," two pieces of capacitors are to be delivered.
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4.4 Options

[ 5] Basic connection diagrams

B RHC7.5-2C to RHC90-2C (Applicable inverters: FRN0.75AR1ME-200 to FRN90AR1S-200)
B RHC7.5-4C to RHC220-4C (Applicable inverters: FRN0.75AR1M-40 to FRN220AR1S-400)

CU (Charging box)

*1) 73 STOP

Converter Inverter
MC  Lf Lr
- ™ YN b LIR  P() P(+) U
SSF\JAS; > LN YN y L2/S V¢
/NYY\ YN >L3T  N() NE) We Q—
)
Ri R2 A 3
EE T2 [ TPRO cd (5 I
TIT7° i i
e—$R1 FWD:
471 (4) @
R1 Y5A é—F C CM —
s1 Y5C I d g
T1 30A (6) 13
‘t: RO 30B lr X7 (THR) 12 E ) -
T0 30C ——35 CM 11¢ %
€ MC or 73 I 73A 30A -
f . , 73C a—s$ 30B
*2) i
(*3) ( RUN £{ pUN b—sé 30C %
RST =
eady
J: Yo run MC RUN X LU icm E(G)¢ G ¢ %
200 V or below % )% -
>
m
re)
c
e
<
m
=z
_|

Symbol - Part name When no CU (Charging box) is used
Lr Boosting reactor
Lf Filtering reactor RO
cf | Filtering capacitor — Converter
Rf Filtering resistor —
RO Charging resistor Lr F
F AC fuse — e > EF—oLIR
73 Magnetic contactor for charging circuit 222 L2/S
A
; F
— YYY\© / = L3/T
7
3 R2
T2

(*1) Forthe 400 V class power supply, connect a stepdown transformer to limit the voltage of the sequence circuit to 220 V or
below.

(*2) Be sure to connect the auxiliary power input terminals RO and TO of the PWM converter and the inverter to the main
power input lines via B contacts of magnetic contactors of the charging circuit (73 or MC). When the PWM converter is
to be connected to an ungrounded power supply, an insulation transformer is required. For details, refer to the PWM
Converter Instruction Manual (INR-HF5174607).

(*3) Inverters having terminals R1 and T1 supply power to the AC fan via those terminals, so connect them to the main power
without going through the MC's B contacts or 73.

(*4) Set fan power supply switching connectors CN R and CN W on the and positions, respectively.

(*5) Construct a sequence in which a run command is given to the inverter after the PWM converter becomes ready to run.
(*6) Assign the external alarm THR to any of terminals [X1] to [X7] on the inverter.

(*7) Wiring for terminals L1/R, L2/S, L3/T, R2, T2, R1, S1, and T1 should match with the phase sequence.

@ When the inverter is used in combination with the PWM converter, be sure to remove grounding
screws of the EMC filter built in the inverter from terminals [E1] and [E2]. Failure to do so results
in increased heating of capacitors inside the inverter so that they may be broken. Further, the

effect of the EMC filter will not be expected.

If the grounding screws of the EMC filter are removed, the inverter is no longer compliant with
the EMC standards.
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RHC280-4C to RHC630-4C (Applicable inverters: FRN280AR1S-400 to FRN630AR1S-400)
RO 73
1
i ;
LI = Converter Inverter
52 Lf Lr E
/—fWY\ Y'Y\ FF-6L1R  PH) P(+) U
Power : YY)
supply /—Nm F e V(B@
/E/_fWY\ oYY YL E L3/T N() NE) We T
R2 g—4 R1
T2 h—4 T1 (*4)
Y5AF €
Y5C I f FWDs
30A *7)
R1 30B l" X7 (THR) CM:
s1 30C——4CM
T1 30A 13!
T~ RO a—y30B 12-3
I~ To b—¢30C 114
g 52 c b 73A
h (*2) d—ron 3 3¢ _
(3) RUN 13RO
RST j—T0
i
Ll icm E(G) 0? G 0?
* * 1
52 F \RUN \ FX
200 V or
below
— STOP

(*1)

fod

Ready RDY 52A
to run
52T
. F
(*6)

UN

Symbol Part name
Lr Boosting reactor
Lf Filtering reactor
Cf Filtering capacitor
Rf Filtering resistor
RO Charging resistor
F AC fuse
73 Magnetic contactor for charging circuit
52 Magnetic contactor for power supply
6F Magnetic contactor for filtering circuit

(*1) Connect a stepdown transformer to limit the voltage of the sequence circuit to 220 V or below.

(*2) Be sure to connect the auxiliary power input terminals RO and TO of the PWM converter and the inverter to the main
power input lines via B contacts of magnetic contactors of the power supply circuit (52). When the PWM converter is to
be connected to an ungrounded power supply, an insulation transformer is required. For details, refer to the PWM
Converter Instruction Manual (INR-HF5174601.

(*3) Connect the auxiliary fan power input terminals R1 and T1 of the inverter to the main power input lines without going
through the MC's B contacts or 73.

(*4) Set fan power supply switching connectors CN R and CN W on the N{ and positions, respectively.

(*5) Construct a sequence in which a run command is given to the inverter after the PWM converter becomes ready to run.

(*6) Set

the timer 52T at 1 sec.

(*7) Assign the external alarm THR to any of terminals [X1] to [X7] on the inverter.
(*8) Wiring for terminals L1/R, L2/S, L3/T, R2, T2, R1, S1, and T1 should match with the phase sequence.
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4.4 Options

[ 6] External dimensions

B PWM converter

Figure A Figure B
w 4B D
w 2-¢B D W1 U= D1 4-¢18
D1 i / e fI;Iolisting
fo o ole

.

1z ||. |°

= @)

1] >0

QD

©

N

(9]

m

—

m

0

d

Figure C Figure D %
w n-¢B D n-¢B8 D r-ﬁ

‘ W1 D1, Wi D1 ]
- T

= T i ! AN T
= m

B N g

T|T a = = L —

m

. O

. D c

L T

. =

m

Z

_|

. Dimensions (mm) Approx.
PWM converter type Figure W W1 I T D DI - B C mass (kg)

RHC7.5-2C
RHCI11-2C A 250 226 380 358 245 125 2 10 10 12.5
RHC15-2C
RHCI18.5-2C 340 | 240 | 480 | 460 | 255 | 145 | 2 | 10 | 10 2

200 V class RHC22-2C

series RHC30-2C B 340 240 550 530 255 145 2 10 10 29

RHC37-2C 375 275 615 595 270 145 2 10 10 36
RHC45-2C 375 275 740 720 270 145 2 10 10 42
RHC55-2C 375 275 740 720 270 145 2 10 10 44
RHC75-2C c 530 430 750 720 285 145 2 15 15 70
RHC90-2C 680 580 880 850 360 220 3 15 15 115
RHC7.5-4C
RHC11-4C A 250 226 380 358 245 125 2 10 10 12.5
RHC15-4C
RHC18.5-4C
RHC22.4C 340 240 480 460 255 145 2 10 10 24
RHC30-4C 340 240 550 530 255 145 2 10 10 29
RHC37-4C B 375 275 550 530 270 145 2 10 10 34
RHC45-4C 375 275 675 655 270 145 2 10 10 38
RHC55-4C 375 275 675 655 270 145 2 10 10 39
RHC75-4C 375 275 740 720 270 145 2 10 10 48

400 V class | RHC90-4C

series REC110-4C 530 430 740 710 315 175 2 15 15 70

RHC132-4C
RHC160-4C 530 430 1000 | 970 360 220 2 15 15 100
RHC200-4C
RHC2204C C 680 580 1000 | 970 360 220 3 15 15 140
RHC280-4C
RHC3154C 680 580 1400 | 1370 | 450 285 3 15 15 320
RHC355-4C
RHC4004C 880 780 1400 | 1370 | 450 285 4 15 15 410
RHC500-4C
RIIC6304C D 999 900 1550 1520 500 313.2 4 15 15 525
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< Boosting reactor >

Figure A Figure B 6 terminal
W I o oo A 02
e L S A
X1 )&Y1 % Z1 2%
T T
Ea—— = T Mty ==
L1 N8k e Lot wi [\Eaerae ||
Figur i i
gure C ﬁé?:n;:j  MAX 02 Figure D MAX. D2
0| 0 ﬁﬁg
= =
- j . | H 5ol poes
- ‘ [oXe}
X X2 z22 Detail of terminal
i == = T
D1 LW Dbt |
4-9K D w N4-8K D
Dimensions (mm) Approx.
Boosting reactor type Figure mass
w wi H D DI D2 K M (ke)
LR2-7.5C A 180 75 205 | 105 85 95 M5 12
LR2-15C B 195 75 215 | 131 | 110 | 130 M8 18
LR2-22C 240 80 340 | 215 | 180 | 145 10 | M8 33
2005;5;355 LR2-37C 285 95 420 | 240 | 205 | 150 12 | M0 50
LR2-55C C 285 95 420 | 250 | 215 | 160 12 | MI2 58
LR2-75C 330 | 110 | 440 | 255 | 220 | 165 12 | MI2 70
LR2-110C 345 115 | 500 | 280 | 245 | 185 12 | MI2 100
LR4-7.5C B 180 75 205 | 105 85 90 M4 12
LR4-15C A 195 75 215 | 131 | 110 | 120 M5 18
LR4-22C 240 80 340 | 215 | 180 | 120 | 10 | M6 33
LR4-37C 285 95 405 | 240 | 205 | 130 | 12 | M8 50
LR4-55C 285 95 415 | 250 | 215 | 145 12 | Mo 58
LR4-75C 330 | 110 | 440 | 255 | 220 | 150 12 | M0 70
LR4-110C 345 115 | 490 | 280 | 245 | 170 | 12 | MI2 100
402 e\r/ig;ass LR4-160C . 380 125 | 550 | 300 | 260 | 185 15 | MI2 140
LR4-220C 450 | 150 | 620 | 330 | 200 | 230 | 15 | M12 | 200
LR4-280C 480 | 160 | 740 | 330 | 290 | 240 15 | M16 | 250
LR4-315C 480 | 160 | 760 | 340 | 300 | 250 | 15 | Ml6 | 270
LR4-355C 480 | 160 | 830 | 355 | 315 | 255 15 | Ml6 310
LR4-400C 480 | 160 | 890 | 380 | 330 | 260 | 19 | Mi6 340
LR4-500C 525 175 | 960 | 410 | 360 | 290 19 | Mi6 | 420
LR4-630C D 600 | 200 64 | 440 | 390 | 290 | 19 |4xMI2| 450
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4.4 Options

< Filtering reactor >

Figure A ¢ ominal Figure B g eminal Figure C & terminal
holes holes holes
w (for screw M) MAX. D2 w {for screw M) MAX. D2 w (for screw M) yyax. p2
[¢ 1 _T¢ L Ht {
2l VB 2 T -
% T
p=
5 B = B
%e DD1 ‘ W1 §I$§a|e hole %1 -¢ %1
(@]
>0
5
Figure D . Figure E MAX. D2 ~
w MAX. D2 L
{for screw M) H?,_,, ,,_L ”_j;H jﬁ %
k3 X Y|1 2 O O 6terminal holes E
[ T (for screw M) g
S Y!z & Detail of terminal 2
£ | 3 [} Detallofterminal
D1 =T ] == = %
D w1 Dbt | m
w 49K D E
T
T
m
)
>
Dimensions (mm) Approx. m
Filtering reactor type Figure mass Q
W W1 H D D1 D2 K M (kg) c
T
LFC2-7.5C 125 40 100 85 67 85 6 M5 2.2 <
m
LFC2-15C 125 40 100 93 75 90 6 M8 2.5 5
LFC2-22C B 125 40 100 93 75 105 6 M8 3.0
202;&;;"1“ LFC2-37C 150 | 60 115 | 103 85 125 6 MI0 | 5.0
LFC2-55C 175 60 145 110 90 140 6 MI12 8.0
LFC2-75C 195 80 200 120 100 150 7 MI12 13
LFC2-110C C 255 85 230 118 95 165 7 M12 20
LFC4-7.5C 125 40 100 85 67 75 6 M4 22
LFC4-15C A 125 40 100 93 75 90 6 M5 2.5
LFC4-22C 125 40 100 93 75 95 6 M6 3.0
LFC4-37C 150 60 115 108 90 110 6 M8 5.0
LFC4-55C B 175 60 145 110 90 120 6 MI10 8.0
LFC4-75C 195 80 200 113 93 130 7 M10 12
LFC4-110C c 255 85 220 113 90 145 7 M12 19
402;5;“5 LFC4-160C 255 85 | 245 | 137 | 110 | 150 7 M2 | 22
LFC4-220C 300 100 320 210 180 170 10 MI12 35
LFC4-280C 330 110 320 230 195 195 12 M16 43
LFC4-315C D 315 105 365 230 195 200 12 M16 48
LFC4-355C 315 105 395 235 200 210 12 M16 53
LFC4-400C 345 115 420 235 200 235 12 M16 60
LFC4-500C 345 115 480 240 205 240 12 M16 72
LFC4-630C E 435 145 550 295 255 205 15 4xM12 175
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< Filtering capacitor >

Figure A Figure B
W1

— i
eI 3lo é:q'm N
w 4-¢F % 2-¢F

E.E

- —oh

forsoon 7 s - S A
A °f \h A 1
T = = T
T
A
Dimensions (mm) Approx.

Filtering capacitor type Figure mass
W |WwWi| H|H | D|D | E F J (ke)

CF2-7.5C 165 | 150 [ 185 | - | 70 | 40 | 30 7 M5 1.9

CF2-15C 205 | 190 [ 245 | - | 70 | 40 | 30 7 M5 3.5

CF2-22C 280 | 265 | 215 | - | 90 | 55 | 30 7 M5 5.5

Zoze\r’igiass CF2-37C A [ 280|265 ] 235 - | 90 | 55 | 30 7 M5 6.0
CF2-55C 280 | 265 | 340 | - | 90 | 55 | 80 7 M6 8.5

CF2-75C 280 | 265 | 235 | - | 90 | 55 | 30 7 M5 6.0

CF2-110C 280 | 265 | 340 | - | 90 | 55 | 80 7 M8 8.5

CF4-7.5C 165 | 150 [ 135 | - | 70 | 40 | 30 7 M5 13

CF4-15C 165 | 150 [ 215 | - | 70 | 40 | 30 7 M5 23

CF4-22C 205 | 190 [ 185 | - | 70 | 40 | 30 7 M5 25

CF4-37C o 205|190 [ 205 | - | 70 | 40 | 30 7 M5 2.9

CF4-55C 205 | 190 [ 245 | - | 70 | 40 | 30 7 M5 3.5

CF4-75C 205 [ 190 | 205 | - | 70 | 40 | 30 7 M5 2.9

CF4-110C 205 | 190 | 245 | - | 70 | 40 | 30 7 M5 35

402;’125”5 CF4-160C 280 | 265 | 260 | - | 90 | 55 | 80 7 M6 6.0
CF4-220C 435 [ 400 | 310 | 125 [ 100 | - | 80 | 15x20%1 | M12 | 13.0

CF4-280C 435 | 400 | 350 | 165 | 100 | - | 80 | 15x20%1 | M12 | 15.0

CF4-315C 435 | 400 | 460 | 275 | 100 | - | 80 | 15x20%1 | M12 | 200

CF4-355C B | 435 | 400 | 520 [ 335 [ 100 | - | 80 | 15x20%1 | m12 | 23.0

CF4-400C 435 | 400 | 610 | 425 | 100 | - | 80 | 15x20%1 | M12 | 270

CF4-500C *2 435 [ 400 | 310 [ 125 [ 100 | - | 80 | 15x20%1 | M12 | 13.0

CF4-630C *2 435 | 400 | 460 | 275 | 100 | - | 80 | 15x20%1 | M12 | 200

*1 Elongate hole

*2 The CF4-500C/CF4-630C consists of two pieces of capacitors. For an order of quantity "1," two pieces of capacitors are to
be delivered.
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4.4 Options

< Filtering resistor >

Figure A Figure B

2-M12 Eye bolts I Termlnal

LLIE
p
o -
w1 320(D2) |

W 4-¢15 460(D1)

470(D)

A8 4,

'EIO

240(H1)| [5.5(H2)

G

o

Figure C Q_
M12 Eye bolts Terminal %
= N
AT S s A "
T = : m
E==EaE)s e e o o
I 1 || Earth terminal/ | D2 | Q|
| w (M6) D1 z
4- ¢ 15 Mounting holes o
Y
m
T
Dimensions (mm) Approx. T
Filtering resistor type Figure mass I
w | Wi | w2 | HI | H2 D DI | D2 C K M
(kg) )
GRZGS0 0.420Q 167 | 148 | 115 | 22 32 33 26 6 55 | 0.19 >
GRZG150 0.2Q 247 | 228 | 195 | 22 40 33 26 6 82 | 0.19 g
2026\;25‘“ GRZG2000.13Q | A | 306 | 287 | 254 | 22 | 40 | 33 | 26 6 | 82 | 035 %
GRZG400 0.1Q 411 | 385 | 330 | 40 46 47 40 | 95 | 82 | 085 2
m
GRZG400 0.12Q 411 | 385 | 330 | 40 46 47 40 | 95 | 82 | 085 z
GRZGS0 1.74Q 167 | 148 | 115 | 22 32 33 26 6 55 | 0.19
GRZG150 0.79Q 247 | 228 | 195 | 22 32 33 26 6 5.5 0.3
GRZG200053Q | 306 | 287 | 254 | 22 32 33 26 6 55 | 035
GRZG400 0.38Q 411 | 385 | 330 | 40 46 47 40 | 95 | 82 | 085
GRZG400 0.26Q 411 | 385 | 330 | 40 46 47 40 | 95 | 82 | 085
GRZG400 0.53Q 411 | 385 | 330 | 40 46 47 40 | 95 | 82 | 085
RF4-160C 22
400 V class B | 400 | 370 . 240 | 55 | 470 | 460 | 320 | -
series | RF4.220C 25
RF4-280C 31
RF4-315C 35
RF4-355C c 655 | 625 - 240 | 55 | 470 | 460 | 320 - 36
RF4-400C 38
RF4-500C 41
RF4-630C 655 | 625 - 440 | 55 | 530 | 520 | 320 - 70
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< Charging box >

The charging box contains a combination of a charging resistor and a fuse, which is essential in the
configuration of the RHC-C series of PWM converters. Using this charging box eases mounting and
wiring jobs.

Capacity range
200 V class series: 7.5 to 90 kW in 10 types,
400 V class series: 7.5 to 220 kW in 14 types

As for 400 V class series with a capacity of 280 to 400 kW, a charging resistor and a fuse are separately
provided as before.

2-¢C
W D
i Wi1 i }r o ‘D1
IC [0) & 1 —F ]
o .
I
r i ®

Dimensions (mm) Mountin Approx.
Charging box type bolt €| mass
w Wi H Hl H2 H3 4 D Dl C 0 (kg)

CU7.5-2C
CU11-2C
CU15-2C 270 170 | 300 | 285 | 270 | 7.5 15 | 100 | 2.4 6 M5 6
CU18.5-2C

200 V class | CU22-2C

series CU30-2C 300 | 200 | 310 | 295 | 280 | 7.5 15 | 110 | 24 6 M5 7

CU45-2€ 330 | 230 | 310 | 295 | 280 | 7.5 15 | 130 | 24 6 M5 8
CUS55-2C
Cu75-2€ 430 | 330 | 560 | 536 | 510 12 25 | 150 | 3.2 | 10 M8 7
CU90-2C 20
CU7.5-4C 55
CUI5-4C 270 170 | 300 | 285 | 270 | 7.5 15 | 100 | 2.4 6 M5
CU18.5-4C p
CU22-4C
CU30-4C
CU45-4C 300 | 200 | 310 | 295 | 280 | 7.5 15 | 110 | 2.4 6 M5 7

400 V class | CU55-4C

series CU75-4C

CU90-4C 330 | 230 | 310 | 295 | 280 | 7.5 15 | 130 | 2.4 6 M5 8
CU110-4C
CU132-4C 18
CU160-4C 430 | 330 | 560 | 536 | 510 12 25 | 150 | 3.2 | 10 M8
CU200-4C 20
CU220-4C
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4.4 Options

< Charging resistor >

Figure A Figure B

7%,
{e) = &
(L = ©
‘ ! o ~T T
o P2 10 4.5x8.5
\-5— 30 [20
B 80
50010
| =5 |0 |
H t
Figure C TK50B 30QJ (HF5B0416)
= 045
gq:‘:g E
5 140 50010
150
(=) ﬁ=.

80W 7.5Q (HF5C5504)

Dimensions (mm) Approx.
Charging resistor type Figure mass
w W1 W2 H1 H2 D D1 D2 C (kg)
GRZG1202Q A 217 198 165 22 32 33 22 6 5.5 0.25
GRZG400 1Q A 411 385 330 40 39 47 40 9.5 5.5 0.85
TKS50B 30QJ (HF5B0416) B - - - - - - - - - 0.15
80W 7.5Q (HF5C5504) C - - - - - - - - - 0.19

LNINdINOT TVHIHdIY3d ONILOTTAS  [FAeLlle]
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< Fuse >

Figure A Figure B Figure C
3.2 237.3 3.2
19, ,,10
2-E 2-E ©
, . [ - - N
b P Imig N
8 fe—1<t \ e8| S
©
w2 | Lwe | @ P -
> .
W1 ‘ Wi 27| 1484 |h2.7
. W | W 2754
§|: e ( > aolo N‘}A!: m_
[s2] (==}
e -‘ ]
H G 19.1
= 11 127
Side view of A70P1600-4TA
N
m
19.1
127
Side view of A70P2000-4
Dimensions (mm) Approx.
Fuse type Figure mass
\\% W1 W2 H D D1 G E (kg)
CR2LS-50/UL
CR2LS-75/UL 56 42 26 18.5 17.5 12 2 6.5x8.5 0.03
CR2LS-100/UL
200 V class | CR2L-150/UL | A 80 58 | 295 | 305 | 27 | 20 3 9x11 0.10
series CR2L-200/UL
85 60 30 335 30 25 3.2 11x13 0.13
CR2L-260/UL
CR2L-400/UL 95 70 31 42 37 30 4 11x13 0.22
A50P600-4 B 113.5 | 81.75 | 564 - 50.8 38.1 6.4 10.3x18.2 0.60
CR6L-30/UL
76 62 47 18.5 17.5 12 2 6.5x8.5 0.04
CR6L-50/UL
CR6L-75/UL
CR6L-100/UL A 95 70 40 34 30 25 32 11x13 0.15
CR6L-150/UL
CR6L-200/UL
400 V class 107 | 82 | 43 | 42 | 37 | 30 | 4 | 13 | 025
series CR6L-300/UL
A50P400-4 110 78.6 53.1 - 38.1 254 6.4 10.3x18.4 0.30
A50P600-4 B 113.5 | 81.75 | 56.4 - 50.8 | 38.1 6.4 10.3x18.2 0.60
A70QS800-4 180.2 | 1294 | 722 - 63.5 50.8 9.5 13.5x18.3 1.1
A70P1600-4T c - - - - - - - - 8.0
A70P2000-4 - - - - - - - - 8.0
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4.4 Options

B Generated loss

In CT mode
PWM converter Boosting reactor Filtering reactor Filtering resistor
Type Generated Type Generated Tvpe Generated Type Qt Generated
P loss (W) P loss (W) P loss (W) P Y | loss (W) *
RHC7.5-2C 400 LR2-7.5C 95 LFC2-7.5C 10 GRZG80 0.42Q 3 16
RHCI11-2C 500
LR2-15C 150 LFC2-15C 19 GRZG150 0.2Q 3 48
RHC15-2C 650
RHC18.5-2C 700 (@)
LR2-22C 230 LFC2-22C 26 GRZG200 0.13Q 3 68 3
RHC22-2C 800 S
RHC30-2C 1000 B
LR2-37C 330 LFC2-37C 32 107
RHC37-2C 1350 w0
RHC45-2C 1500 GRZG400 0.1Q 3 m
LR2-55C 450 LFC2-55C 43 240 m
RHC55-2C 1750 9
RHC75-2C 2050 LR2-75C 520 LFC2-75C 74 137 %
RHC90-2C 2450 LR2-110C 720 LFC2-110C 115 GRZG4OO 0.120 6 374 %
(2 parts in parallel) -
RHC7.5-4C 400 LR4-7.5C 90 LFC4-7.5C 9 GRZG80 1.74Q 3 15 E
RHC11-4C | 500 o
LR4-15C 160 LFC4-15C 20 GRZG150 0.79Q 3 48 >
RHC15-4C 600 —
RHC18.5-4C 650 g
LR4-22C 230 LFC4-22C 22 GRZG200 0.53Q 3 70 cC
RHC22-4C 900 3
RHC30-4C 1200 %
LR4-37C 350 LFC4-37C 36 GRZG400 0.38Q2 3 86 =
RHC37-4C 1550 5
RHC45-4C 1800
LR4-55C 490 LFC4-55C 43 GRZG400 0.26Q 3 130
RHC55-4C 2050
RHC75-4C 2150 LR4-75C 520 LFC4-75C 78 GRZG400 0.38Q2 3 112
RHC90-4C 2600
LR4-110C | 710  |LFC4-110c| oo  |GRZGA00033Q1 405
RHC110-4C 3050 (2 parts in parallel)
RHC132-4C 3500
LR4-160C 1000 LFC4-160C 160 RF4-160C 1 568
RHC160-4C 4150
RHC200-4C 5100
LR4-220C 1240 LFC4-220C 200 RF4-220C 1 751
RHC220-4C 5600
RHC280-4C 7100 LR4-280C 1430 LFC4-280C 220 RF4-280C 1 1027
RHC315-4C 8000 LR4-315C 1660 LFC4-315C 260 RF4-315C 1 1154
RHC355-4C 8900 LR4-355C 1910 LFC4-355C 300 RF4-355C 1 1286
RHC400-4C 10100 LR4-400C 2160 LFC4-400C 350 RF4-400C 1 1454

* Generated loss of the filtering resistor listed in the above table is a total value of all filtering resistors used.
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In VT mode

PWM converter

Boosting reactor

Filtering reactor

Filtering resistor

Type Generated Type Generated Type Generated Type Qt Generated
P loss (W) My loss (W) P loss (W) yp Y | loss (W) *
RHC7.5-2C 450
LR2-15C 150 LFC2-15C 19 GRZG150 0.2Q 3 48
RHCI11-2C 550
RHC15-2C 650
LR2-22C 230 LFC2-22C 26 GRZG200 0.13Q 3 68
RHC18.5-2C 750
RHC22-2C 850
LR2-37C 330 LFC2-37C 32 107
RHC30-2C 1200
RHC37-2C 1500 GRZG400 0.1Q 3
LR2-55C 450 LFC2-55C 43 240
RHC45-2C 1600
RHC55-2C 2100 LR2-75C 520 LFC2-75C 74 137
RHC75-2C 2300
LR2-110C 720 LFC2-110C 115 GRZG4OO 0.1202 6 374
RHC90-2C 2650 (2 parts in parallel)
RHC7.5-4C 400
LR4-15C 160 LFC4-15C 20 GRZG150 0.79Q 3 48
RHC11-4C 500
RHC15-4C 600
LR4-22C 230 LFC4-22C 22 GRZG200 0.53Q 3 70
RHC18.5-4C 600
RHC22-4C 950
LR4-37C 350 LFC4-37C 36 GRZG400 0.38Q 3 86
RHC30-4C 1200
RHC37-4C 1450
LR4-55C 490 LFC4-55C 43 GRZG400 0.26Q 3 130
RHC45-4C 1750
RHC55-4C 2250 LR4-75C 520 LFC4-75C 78 GRZG400 0.38Q 3 112
RHC75-4C 1950
LR4-110C | 710  |LFC4-110c| 9o  |SRZGA000.33Q1 405
RHC90-4C 2400 (2 parts in parallel)
RHC110-4C 2900
LR4-160C 1000 LFC4-160C 160 RF4-160C 1 568
RHC132-4C 3250
RHC160-4C 4100
LR4-220C 1240 LFC4-220C 200 RF4-220C 1 751
RHC200-4C 4400
RHC220-4C 5600 LR4-280C 1430 LFC4-280C 220 RF4-280C 1 1027
RHC280-4C 6250 LR4-315C 1660 LFC4-315C 260 RF4-315C 1 1154
RHC315-4C 7000 LR4-355C 1910 LFC4-355C 300 RF4-355C 1 1286
RHC355-4C 8050 LR4-400C 2160 LFC4-400C 350 RF4-400C 1 1454
RHC400-4C 8950 LR4-500C 2470 LFC4-500C 450 RF4-500C 1 1821

* Generated loss of the filtering resistor listed in the above table is a total value of all filtering resistors used.
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4.4 Options

4.4.1.2 ACreactors (ACRSs)

An ACR is effectively used when the power supply is unstabilized (excessive interphase voltage
unbalance) or in DC link bus operation (shared PN operation) requiring stable DC power. It is also
used for power supply matching and for correction of voltage waveform and input power factor.

W For power supply matching

» Use an ACR when there are thyristor-driven loads or phase-advancing capacitors are being turned
ON/OFF.

XX Voltage depression
Voltage 9 P Voltage

1 MCCB or MCCB or 1 MCCB or

RCD/  \'RCD/ X RcD/ O : Y .
ELCB ELCB ELCB \I Time Time
AC reactol MC Phase-advancing

(ACR) l capacitor ON

Capacitor for
Inverter Thyristor correction of input
converter power factor

(a) Connection example (b) Voltage depression example (c) Voltage fluctuation example when a
caused by thyristor converter phase-advancing capacitor is applied

» Use an ACR when the interphase voltage unbalance ratio of the inverter power supply exceeds 2%.

LNINdINOT TVHIHdIY3d ONILOTTAS  [FAeLlle]

Max. voltage (V) - Min. voltage (V) y

Interphase voltage unbalance (%) =
Three - phase average voltage (V)

MCCB or AC reactor Magnetic contactor Inverter
RCD/ELCB* (ACR) (MC)

* With overcurrent protection

Figure 4.6 External View of AC Reactor (ACR) and Connection Example
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Table 4.5 AC Reactor (ACR) Specifications

Power Nom@nal Reactance Coil
supply applied Inverter type AC reactor type Rated (m¥/phase) resistance Generated
voltage rg{c{;?)r current (A) 50 Ha 60 Ha (mQ) loss (W)
0.75 FRNO.75AR1®-20 | ACR2-0.75A 5 493 592 - 12
1.5 FRNI1.5AR1m-2[0 ACR2-1.5A 8 295 354 - 14
2.2 FRN2.2AR1E-20 | ACR2-2.2A 11 213 256 - 16
(431:(7)) . Egi:gig :EED ACR2-3.7A 17 218 153 ; 23
5.5 FRNS5.5AR1m-2[0 ACR2-5.5A 25 87.7 105 - 27
7.5 FRN7.5AR1E-200 ACR2-7.5A 33 65 78 - 30
Three- 11 FRN11ARI®-200 ACR2-11A 46 455 54.7 - 37
phase 15 FRNISARIM-200 | ACR2-15A 59 348 418 - 43
200V 18.5 FRN18.5AR1M-200 | ACR2-18.5A 74 28.6 343 - 51
22 FRN22AR1m-2[] ACR2-22A 87 24 28.8 - 57
30 FRN30AR1E-200 ACR2-37 200 10.8 13 0.5 28.6
37 FRN37AR1m-2[ ACR2-37 200 10.8 13 0.5 40.8
45 FRN45AR1E-200 ACR2-55 270 7.5 9 0.375 47.1
55 FRNS55AR1S-20 ACR2-55 270 7.5 9 0.375 66.1
75 FRN75AR1S-20 ACR2-75 390 5.45 6.54 0.25 55.1
90 FRN90AR1S-20 ACR2-90 450 4.73 5.67 0.198 61.5

* 4.0 kW for the EU.

Note 1: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.

A (Asia), E (EU), J (Japan), or U (America)

Note 2: Generated losses listed in the above table are approximate values that are calculated according to the
following conditions:

- The power supply is three-phase 400 V 50 Hz with 0% interphase voltage unbalance ratio.

- The power supply capacity uses the larger of either 500 kVA or 10 times the rated capacity of the
inverter.

- The motor is a 4-pole standard model at full load (100%).
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4.4 Options

Table 4.5 AC Reactor (ACR) Specifications (Continued)

Nominal Reactance ;
:lf;;irl applied Inverter type AC reactor type Rat&:d A (mQ/phase) resics(t);:lce (lienera\lztved
voltage Igg}t‘;))r current (A) P 0L (mQ) oss (W)
0.75 FRNO.75AR18-40 | ACR4-0.75A 2.5 1920 2300 - 10
1.5 FRNI1.5AR1m-40 | ACR4-1.5A 3.7 1160 1390 - 11
2.2 FRN2.2ARIEW-400 | ACR4-2.2A 5.5 851 1020 - 14
(%) " Eﬁgi:gg}::ig ACR4-3.7A 9 512 615 ; 17 o
5.5 FRN5.5AR1m-40 | ACR4-5.5A 13 349 418 - 22 %:3-
7.5 FRN7.5ARIM-400 | ACR4-7.5A 18 256 307 - 27 ~
11 FRNI11ARI1®-40 ACR4-11A 24 183 219 - 40 0
15 FRNI5AR1m-400 ACR4-15A 30 139 167 - 46 m
18.5 FRNI18.5AR1E-40 | ACR4-18.5A 39 114 137 - 57 5
22 FRN22AR1m-4[] ACR4-22A 45 95.8 115 - 62 Z
30 FRN30AR1m-40 ACR4-37 100 41.7 50 2.73 38.9 %
Three- 37 FRN37AR1m-4 ACR4-37 100 41.7 50 2.73 55.7 %
}fggsf} 45 FRN4SARIM-400 | ACR4-55 135 30.8 37 1.61 50.2 T
55 FRN55AR1E-4 ACR4-55 135 30.8 37 1.61 70.7 %
75 FRN75AR1m-40 ACR4-75 *2 160 25.8 31 1.16 65.3 l:(2
90 FRN90OAR1m-40 ACR4-110 250 16.7 20 0.523 42.2 @
110 FRN110AR1S-40 | ACR4-110 250 16.7 20 0.523 60.3 T
132 FRNI132AR1S-40 | ACR4-132 *2 270 20.8 25 0.741 119 %
160 FRN160AR1S-40 | ACR4-220 561 10 12 0.236 56.4 5
200 FRN200AR1S-40 | ACR4-220 561 10 12 0.236 90.4
220 FRN220AR1S-40 | ACR4-220 561 10 12 0.236 107
280 FRN280AR1S-40 | ACR4-280 825 6.67 8 0.144 108
315 FRN315AR1S-40 | ACR4-355 825 6.67 8 0.144 194
355 FRN355AR1S-40 | ACR4-355 *2 825 6.67 8 0.144 245
400 FRN400AR1S-40 | ACR4-450 950 6.67 8 0.136 380
500 FRN500AR1S-40 | ACR4-530 1100 5.75 6.9 0.0824 340
630 FRN630AR1S-40 | ACR4-630 1300 4.87 5.84 0.0713 422
710 FRN710ARI1S-40 | Not available - - - - -

*1 4.0 kW for the EU.
*2 Fan cooling (3 m/s or more) is required.

Note 1: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

Note 2: Generated losses listed in the above table are approximate values that are calculated according to the
following conditions:

- The power supply is three-phase 400 V 50 Hz with 0% interphase voltage unbalance ratio.

- The power supply capacity uses the larger of either 500 kVA or 10 times the rated capacity of the
inverter.

- The motor is a 4-pole standard model at full load (100%).
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Figure A Terminal block Figure B Figure C
(for screw J) MAX. D2 MAX. D2
| B Y] - = A
T l — I|6- / ‘ I| 6- / l
Terminal Terminal
‘ 1 [ hole ‘ i i [ | hole ‘
| |y 1 (for = ; I T S ;
I T screw J) screw J)
L—WUE D1 |.w1 ] D1 W1 D1
w L D w D w D
4-Mounting hole MAX. D2 4-Mounting hole 4-Mounting hole
(for screw G) (for screw G) (for screw G)
Figure D
9
MAX. D2
O S—— e e
L& R 4| il
! 6-Terminal | |
] T(for screw J) | | o
i
2 e |
W1 D1 ES{ I H I 6-Terminal
w 4-Mounting D /J: :L (for screw J)
hole S g I S -
(for screw G)
o
Wil e L Dt
4-Mounting 4
hole
(for screw G)
Table 4.6 AC Reactors (ACRs) External Dimensions
Power Nominal Dimensions (mm) ADDIOX
supply applied Inverter type AC reactor Fig M ; Terminal r]zll?ass ‘
motor type . ounting ermina!
voltage (kW) W WL D | Dl D2 hole G H 1 hole s | (ke)
0.75 | FRNO.75AR1m-2[0 | ACR2-0.75A 120 | 40 | 100 | 75 | 20 | MS (6x10) | 115 M4 1.9
1.5 FRN1.5AR1®-200 |ACR2-1.5A 120 | 40 | 100 | 75 | 20 | M5 (6x10) | 115 M4 2.0
2.2 FRN2.2AR1E-2[0 |ACR2-2.2A A 120 | 40 | 100 | 75 | 20 | M5 (6x10) | 115 M4 2.0
3.7 FRN3.7AR1m-20
(4.0)* | FRN4.0AR | m-20] ACR2-3.7A 125 40 | 100 | 75 | 25 | M5 (6x10) | 125 M4 24
5.5 FRN5.5AR1®-200 |ACR2-5.5A 125 40 | 115] 90 | 25 | M5 (6x10) | 125 M4 3.1
7.5 FRN7.5AR1E-20 |ACR2-7.5A 125 | 40 | 115 | 90 | 106 | M5 (6x10) | 95 M5 3.1
Th 11 FRN11ARIE-20 |ACR2-11A 125 40 | 125 | 100 | 106 | M5 (6x10) | 95 M6 3.7
ree-
phase 15 FRNI15ARIE-20 |ACR2-15A 180 | 60 | 110 | 85 | 106 | M6 (7x11) | 115 M6 4.8
200V | 185 |FRNIS.5ARIM-200 |ACR2-185A | B | 180 | 60 | 110 | 85 | 109 | M6 (7x11) | 115| M6 5.1
22 FRN22ARIE-20 |ACR2-22A 180 | 60 | 110 | 85 | 109 | M6 (7x11) | 115 M6 5.1
30 FRN30AR1E-2[1
ACR2-37 190 | 60 | 120 | 90 | 172 | M6 (7x11) | 190 M8 11
37 FRN37AR1E-200
45 FRN45AR1E-200
ACR2-55 190 | 60 | 120 | 90 | 200 | M6 (7x11) | 190 | MI12 13
55 FRN55AR1S-20 c
75 FRN75ARI1S-20 ACR2-75 250 | 100 | 120 | 90 | 200 | M8 (9%x14) | 250 | MI12 25
90 FRN90ARI1S-20 ACR2-90 285 | 190 | 158 | 120 | 190 [ M10 (12x20) | 210 | MI12 26

* 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.

M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.4 Options

Table 4.6 AC Reactors (ACRs) External Dimensions (Continued)

Power Nom}nal Dimensions (mm) Approx.
applied AC reactor | _.
supply Inverter type Fig. mass
motor type
voltage (kW) Mounting Terminal (ke)
W WL D DL D2 hole G H hole J
0.75 | FRNO.75AR1m-40 |ACR4-0.75A 120 | 40 | 90 | 65 | 90 | M5 (6x10) | 85 M4 1.1
1.5 |FRNI.5ARIE-400 |ACR4-1.5A 125 | 40 [ 100 | 75 | 90 | M5 (6x10) | 85 M4 1.9
2.2 |FRN2.2ARIm-400 |ACR4-22A A 125 | 40 [ 100 | 75 | 90 | M5 (6x10) | 95 M4 22 o
3.7 |FRN3.JARIE-400 3
(4.0) * | FRN4.0AR | M-4E ACR4-3.7A 125 40 [ 115| 90 | 90 | M5 (6x10) | 95 M4 24 ]
IN
5.5 |FRN5.5ARIE-400 |ACR4-5.5A 125 | 40 | 115] 90 | 90 | M5 (6x10) | 95 M5 3.1
7.5 |FRN7.5ARIm-400 |ACR4-7.5A 125 40 [ 115] 90 | 90 | M5 (6x10) | 95 M35 3.7 %
11 FRN11ARI®-400 |ACR4-11A 180 | 60 | 100 | 85 | 90 | M6 (7x11) | 115 | M6 43 @
15 FRNISARIE-40 |ACR4-15A 180 | 60 | 110 | 85 | 90 | M6 (7x11) | 137 | M6 5.4 =
Z
18.5 |FRNI8.5ARIM-4[1 |ACR4-18.5A| B | 180 | 60 | 110 | 85 | 90 | M6 (7x11) | 137 | M6 5.7 @
22 FRN22ARI1E-400 |ACR4-22A 180 | 60 | 110 | 85 | 90 | M6 (7x11) | 137 | M6 5.9 r-ﬁ
2y
30 FRN30ARI1®-40 3
ACR4-37 190 | 60 | 120 | 90 | 172 | M6 (7x11) | 190 | M8 12 T
37 FRN37AR1E-4[0 m
Y
45 FRN45AR1®-40 >
Three- ACR4-55 190 | 60 | 120 | 90 | 200 | M6 (7x11) | 190 | MI10 14 (o
phase | 55 FRN55AR1E-40 m
Q
400V | 75 FRN75ARIm-400 |ACR4-75 190 | 60 [ 126 | 90 | 157 | M6 (7x10) | 190 | MI10 16 c
90 FRN9OAR1m-4 g
ACR4-110 250 | 100 | 136 | 105 | 202 | M8 (9.5x18) | 245 | MI12 24 m
110 FRN110AR1S-400 c 5
132 FRN132AR1S-40 |ACR4-132 250 | 100 | 146 | 115 | 207 | M8 (10x16) | 250 | MI2 32
160 FRN160AR1S-400
200 FRN200AR1S-40 |[ACR4-220 320 | 120 | 150 | 110 | 240 |M10 (12x20)| 300 | MI12 40
220 FRN220AR1S-40
280 FRN280AR1S-40 |ACR4-280 380 | 130 | 150 | 110 | 260 |M10 (12x20)| 300 | MI12 52
315 FRN315AR1S-40
ACR4-355 380 | 130 | 150 | 110 | 260 | M10 (12x20)| 300 | MI2 52
355 FRN355AR1S-40 D
400 FRN400AR1S-40 |ACR4-450 460 | 155 [ 290 | 230 | 200 | MI12 (¢15) | 490 | 4xM12 95
500 FRN500AR1S-400 |ACR4-530 E 480 | 155420 | 370 | - [MI12(15x25)| 380 | 4xM12 | 100
630 FRN630AR1S-40 |ACR4-630 510 | 170 | 420 | 370 | - |[MI12(15x25)| 390 | 4xM12 | 110
710 FRN710AR1S-40 |Not available
* 4.0 kW for the EU.

Note: A box (M) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)

A box (0O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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44.1.3 DCreactors (DCRs) (Built-in or bundled as standard)

The 200V class series inverters of 45kW or below and 400V ones of 90 kW or below have a DCR
built-in as standard. The 200V class series inverter of 55kW or above and 400V ones of 110 kW or
above have a DCR bundled as standard, so be sure to connect it to the inverter in accordance with the
reference wiring diagram.

A DCR has the following effects.

W For power supply matching

- Use a DCR when the capacity of a power supply transformer exceeds 500 kVA and is 10 times or
more the rated inverter capacity. In this case, the percent reactance of the power supply decreases,
and harmonic components and their peak value increase. These factors may break rectifiers or
capacitors in the converter section of inverter, or decrease the capacitance of the capacitor (which
can shorten the inverter's service life).

- Also use a DCR when there are thyristor-driven loads or when phase-advancing capacitors are
being turned ON/OFF.

- Use a DCR when the interphase voltage unbalance ratio of the inverter power supply exceeds 2%.

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

Interphase voltage unbalance (%) = 67

B For input power factor correction (for suppressing harmonics)

Generally a capacitor is used to improve the power factor of the load, however, it cannot be used in a
system that includes an inverter. Using a DCR increases the reactance of inverter's power supply so as
to decrease harmonic components on the power supply lines and improve the power factor of inverter.
Using a DCR improves the input power factor to approximately 86% to 95%.

Table 4.7 DC Reactors (DCRSs)

Power Nom?nal
supply applied Inverter type DC reactor type Rated current Inductance Generated loss
voltage rg{c{;?)r (A) (mH) W)
Three- 55 FRN55AR1S-200 DCR2-55C 256 0.080 75
phase 75 FRN75AR1S-200 DCR2-75C 358 0.050 96
200V 90 FRN90OAR1S-200 DCR2-90C 431 0.042 100
110 FRN110AR1S-400 DCR4-110C 261 0.166 122
132 FRN132AR1S-400 DCR4-132C 313 0.148 159
160 FRN160AR1S-400 DCR4-160C 380 0.122 185
200 FRN200AR1S-400 DCR4-200C 475 0.098 218
220 FRN220AR1S-400 DCR4-220C 524 0.087 231
Tllllree' 280 FRN280AR1S-400 DCR4-280C 649 0.069 270
50355 315 FRN315AR1S-40 DCR4-315C 739 0.061 285
355 FRN355AR1S-400 DCR4-355C 833 0.054 308
400 FRN400AR1S-400 DCR4-400C 938 0.048 323
500 FRN500AR1S-400 DCR4-500C 1173 0.039 384
630 FRN630AR1S-400 DCR-630C 1477 0.031 620
710 FRN710AR1S-400 DCR-710C 1666 0.028 600

Note 1: A box (0) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)

Note 2: Generated losses listed in the above table are approximate values that are calculated according to the
following conditions:
- The power supply is three-phase 400 V 50 Hz with 0% interphase voltage unbalance ratio.
- The power supply capacity uses the larger of either 500 kVA or 10 times the rated capacity of the
inverter.
- The motor is a 4-pole standard model at full load (100%).
- An AC reactor (ACR) is not connected.
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4.4 Options

4-Mounting hole
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MIAX.D2 2-Terminal
——‘, — (for screw J)
’MAX. D2 2_Terminal TIQ%I I
_ | f ( ) | (for screw J) i S
'-& '-%zz | e g M s
° T ° L N\ | -
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Mounting Mounting — W <
hole hole N
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Table 4.8 DC Reactors (DCRs) External Dimensions r-ﬁ
Power Nominal Dimensions (mm) ADDIOX %
supply argl(j)lti(ff Inverter type ACt;epe::tor Fig. Mounting |Terminal rr;lr;ss . %
voltage | 40} W WL D DLID2 4 H O HE 0067 | holey | (ke) 3
>
55 | FRNSsARIS-20  |DCR2-55C 255(225| 96 | 76 | 140 | 145 - 71;4163 M2 | 11 m
Three- ¢ ) '8
phase | 75 |FRN75ARIS-20 |DCR2-75C 255|225 106 | 86 | 145|145 - 71:[163 M2 | 12 ]
200V (713) =
90 | FRN90ARIS-20 |DCR2-90C 255[225|116| 96 | 155|145 - (71:[163) M12 14 3
110 [FRN110AR1S-40 |DCR4-110C 300 (265 | 116| 90 |175|155] - (13’58) M12 19
132 | FRN132AR1S-40 |DCR4-132C 300|265 | 126|100 | 180 | 160 | - (1(1)\2138) M12 22
A
160 |FRN160AR1S-40 |DCR4-160C 350|310 131103 | 180 | 190 | - (11\2’2202) M2 | 26
200 [FRN200AR1S-40 |DCR4-200C 350 (310|141 {113 | 185|190 - (11\243202) M12 30
220 [FRN220AR1S-40 |DCR4-220C 350|310 | 146 | 118 | 200 [ 190 | - (11\24;;2) M12 33
Three- | 780 [ FRN280AR1S-400 |DCR4-280C 350|310 | 161|133 |210|190]| - M10 M16 37
phase (12x22)
400V M10
315 |FRN315AR1S-40 [DCR4-315C 400 | 345 | 146 | 118|200 | 225 | - (12:22) M16 40
355 | FRN355AR1S-40 |DCR4-355C 400 | 345|156 | 128 | 200 [ 225 | - (11\243202) axM12 | 49
400 | FRN400AR1S-40 |DCR4-400C | B |455(385|145|117 213|245 - (11\24;;2) axM12 | 52
500 | FRN500AR1S-40 [DCR4-500C 445|390 | 165 | 137|220 | 245 | - (ll‘z/lxlzoz) axM12 | 72
630 | FRN630ARIS-4C) |DCR4-630C | |285| 145|203 | 170 195 | 480 | - (llfxlzzo) M2 |75
710 | FRN710AR1S-40 [DCR4-710C 340 | 160 | 295 | 255|225 (480 | - |MI12 (¢15)| 4xM12 | 95

Note: A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.4.1.4 Surge suppression unit (SSU)

If the drive wire for the motor is long, an extremely low surge voltage (micro surge) occurs
at the wire end connected to the motor. Surge voltage causes motor degradation, insulation
breakdown, or increased noises. The surge suppression unit (SSU) suppresses the surge
voltage. It features the connectivity for all motor capacities and easy wiring work.

@ Surge suppression mechanism

!

Lo

ke OO0 [0

— 7L

B Dimensions
* 50 m spec.: SSU 50TA-NS

Output terminal block
(with terminal block cover)

i

j ©®

148+0.5

Grounding
terminal

©

ﬁT

Input cable /

238+1

L=1,500+150 =~

214

254+0.5

Grounding

terminal

5

-/

198+0.5

Power !ﬁﬁ
supply (
J Zm
== l
—1
Zi=2s<2Zm Zs =4 -lL\L‘L )
Surge suppression unit Surge absorption
¢ 100 m spec.: SSU 100TA-NS
=225 gl
B#H’_”_”_, — Output terminal block
24 | 4-$65 Mounting hole (with terminal block cover)

32

®
Input cable /4

L=1,500+150

340
| 380+0.5

.'—-

NN
NN
o I
i
NN
M

4-¢6.5 Mounting hole

284%1

W Effects of installing the surge suppression units (shown by voltage waveform between motors)

Wiring length: 50 m
Running status: No-load

Wiring length: 100 m
Running status: No-load

W Basic specifications

1500

1200| W/O sUrge 23;;/\/) 1200| W/ surge
. . suppression e suppression
Motor/inverter capacity: 3.7 kW 1000 |- it A303V 1000 unﬁpSSUSO
750 (A56%) 750 733V
s s . (136%) |
g s00 g 500 !
Power supply voltage: Three-phase 400 V S 45 rm ¥ » 2 0
o (100%) o
-250 -250
-500 -500
1500 1500
o | Wosurge = o0y 1200 | W/ SUTgE
Motor/inverter capacity: 75 kW suppression (200%) suppression
hacty 1901 ynit A 255 Voot IS S WAOOR
750 n (A49%) 15 L 785
s gﬁ s (151%)
o 500 Lt o 500
Power supply voltage: Three-phase 400 V g i | r » g
2 250 1 520V 2 250
o Mol d L - (100%)-- e TCHIE TS I
-250 T -250 T
-500 -500
Iltem Specifications
Type SSU 50TA-NS SSU 100TA-NS

Applicable wiring length

50 m or shorter

100

m or longer

Power supply voltage

200 V and 400 V classes, PWM converter is applicable

Inverter capacity

75 kW or below

Output frequency 400 Hz or below
Carrier frequency 15 kHz or below (The SSU is not available at 16 kHz.)
Enclosure 1P20

Installation environment

Ambient temperature: -20 to +40°C, Relative humidity: 85% RH or below,
Vibration: 0.7 G or less, Installation: Horizontally

Dielectric strength voltage

2500 VAC, 1 minute
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4.4 Options

4.4.1.5 Output circuit filters (OFLS)

Insert an OFL in the inverter power output circuit in order to:

- Suppress the surge voltage at motor terminals
This protects the motor from insulation damage caused by the application of high voltage surge
currents from the 400 V class series of inverters.

- Suppress line leakage current from the inverter output lines (Leakage current to ground cannot be
suppressed.)

This reduces the line leakage current when the motor is connected by long power feed lines. Keep
the length of the power feed line less than 400 m.

Inverter Output circuit filter (OFL)

Figure 4.7 External View of Output Circuit Filter (OFL) and Connection Example
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Table 4.9 Output Circuit Filter (OFL)

OFL-O000-4A
Nominal Carrier
Power | | omina Rated Inverter |frequency-|Maximum
applied . Overload . Generated
supply motor Inverter type Filter type |current capability | POWer input | allowable | frequency Joss (W)
voltage (kW) (A) P y voltage range (Hz)
(kHz)
0.75 FRNO.75AR1®-40
OFL-1.54A | 3.7 105
1.5 FRNI1.5ARI®-40
22 FRN2.2ARI1®-40
3.7 FRN3.7AR1m-400 |OFL-3.7-4A | 9 210
(4.0) * | FRN4.0AR1M-4E
5.5 FRNS.5ARIm-40
OFL-7.5-4A | 18 190
7.5 FRN7.5AR1m-40
11 FRN11AR18-40] 075 to 16
OFL-15-4A 30 kHz 320
15 FRNI15AR1m-40
18.5 FRNI18.5AR1m-4[]
OFL-22-4A 45 350
22 FRN22AR1m-40
30 FRN30ARI1E-40 |OFL-30-4A | 60 570
37 FRN37AR1m-40 | OFL-37-4A 75 610
45 FRN45AR1E-40 |OFL-45-4A | 91 810
Three- 150%-1 min Three-phase
phase 55 FRN55AR1®-40 |OFL-55-4A | 112 20(;)‘V 3s 380 to 480 V 400 Hz 910
-
400V 75 FRN75AR1M-400 | OFL-75-4A | 150 50/60 Hz 1200
90 FRN9OARI1EM-400 |OFL-90-4A | 176 1360
110 FRN110AR1S-40 |OFL-110-4A| 210 1410
132 FRN132AR1S-40 | OFL-132-4A| 253 1800
160 FRN160AR1S-40 |OFL-160-4A| 304 2210
200 FRN200AR1S-40 | OFL-200-4A| 377 2520
220 FRN220AR1S-40 | OFL-220-4A| 415 0.75 to 10 2590
280 FRN280AR1S-400 | OFL-280-4A| 520 kHz 3570
315 FRN315AR1S-40 | OFL-315-4A| 585 3290
355 FRN355AR1S-40 | OFL-355-4A| 650 3320
400 FRN400AR1S-40 | OFL-400-4A| 740 3390
500 FRN500AR1S-40 | OFL-500-4A| 960 4250
630 FRN630AR1S-400 | OFL-630-4A| 1170 4700
710 FRN710AR1S-40 | Not available

* 4.0 kW for the EU.

Note: A box (H) replaces an alphabetic letter depending on the enclosure.
M (IP21) or L (IP55)
A box (O) replaces an alphabetic letter depending on the shipping destination.
A (Asia), E (EU), J (Japan), or U (America)
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4.4 Options

OFL-0O000-4A

W Filter for 22 kW or below

Figure A

4 mounting holes

(for screw K)

Terminal secrew J

Grounding screw H

Figure B

4 mounting holes

(for screw K)

Terminal secrew J

W Filter for 30 kW or above
(Reactor)

. 6 terminal
Figure C  holes

MAX. F
for screw J —
Eaning Ty =
o
X1X2yy1y2z1z2| -
X
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=
S e S S S

D 4 r'nounting holes | | E |
A (for screw K) B

6 terminal

holes
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D 4 rhounting holes | | E |
A (for screw K) B
L ——
6 terminal

holes
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screw J) \ MAX.F
I .
= ==
X1 \i1 7z | o '
i |
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=
x| 2l 2 .
B [T [ 9| T
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D 4 r‘nounting holes E
A (for screw K) B

M Filter for 30 kW or above

(Resistor/capacitor)

Figure F
G
giim_«»jt TR RIH
4 [4] 4 [
w|~
O
oM<
4-910
3 4]
Baala
s
430
460

For filters OFL-30-4A and greater, a reactor,
resistor, and capacitor should be installed
separately.

(Those parts are not included in the mass of
a filter. If ordered with the filter type, the filter
is shipped in combination with a reactor,
resistor, and capacitor.)

Figure G Output terminal
b ] e T
= =

Table 4.10 Output Circuit Filter (OFL) Dimensions

Power Dimensions (mm) Approx.
e e I R R R e s e
OFL-0.4-4A 220 175 195 200 95 - - M4 M4 M5 7
OFL-1.5-4A A 220 175 195 200 95 - - M4 M4 M5 7
OFL-3.7-4A 220 225 220 | 200 115 - - M4 M4 M5 14
OFL-7.5-4A 290 | 290 | 230 | 260 160 - - M5 M5 M6 22
OFL-15-4A B 330 | 275 310 300 145 - - M6 M6 M8 35
OFL-22-4A 330 300 330 | 300 170 - - M6 M6 M8 45
OFL-30-4A C/F 210 175 210 70 140 90 160 - M5 M6 12
OFL-37-4A 220 190 220 75 150 95 160 - M5 M6 15
OFL-45-4A 220 195 265 70 155 140 160 - M6 M8 17
OFL-55-4A 260 | 200 | 275 85 160 150 160 - M6 M8 22
OFL-75-4A 260 | 210 | 290 85 170 150 | 233 - M8 M10 25
g::e' OFL-90-4A 260 | 210 | 290 85 170 155 233 - M8 M10 28
400 v | OFL-110-4A D/F 300 | 230 | 330 100 190 170 | 233 - M8 M10 38
OFL-132-4A 300 | 240 | 340 100 | 200 170 | 233 - M10 M10 42
OFL-160-4A 300 | 240 | 340 100 | 200 180 | 233 - M10 M10 48
OFL-200-4A 320 | 270 | 350 105 220 190 | 333 - M10 MI12 60
OFL-220-4A 340 | 300 | 390 115 250 190 | 333 - M10 M12 70
OFL-280-4A 350 300 | 430 115 250 200 333 - M10 M12 78
OFL-315-4A 440 | 275 450 150 | 230 170 - - Mi12 M12 90
OFL-355-4A 440 | 290 | 480 150 | 245 175 - - M12 M12 100
OFL-400-4A EG 440 295 510 150 240 175 - - Mi12 M12 110
OFL-450-4A 440 | 325 470 150 | 270 195 - - Mi12 M12 125
OFL-500-4A 440 | 335 500 150 | 280 | 210 - - Mi12 M12 145
OFL-630-4A 480 355 560 150 280 245 - - Mi12 M12 170
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4.4.1.6 Zero-phase reactors for reducing radio noise (ACLS)

An ACL is used to reduce radio frequency noise emitted by the inverter.

An ACL suppresses the outflow of high frequency harmonics caused by switching operation for the
power supply lines inside the inverter. Pass the three-phase power supply lines together through the

ACL.

When inserting an ACL in the output (secondary) lines, pass also the motor grounding wire through
the ACL in the same passing direction and the same number of turns as the U, V and W wires. If
shielded wires are used, pass them through the ACL with their shields.

Wire size is determined depending upon the ACL size (I.D.) and installation requirements.

F200160PB
(w/ mounting feet)

x x| S . B x
VAR ENAR :|
|2 B g 8 S
8 N e R N -
b anrs SAth Y _ e 2
95 MAX 181 MAX a
2-¢55 ?., 4% R4 o x
=73 EI T el T T T o =
SRV 1) ° [P TIT— T 1T — & g
o T _J ‘g o
80 150 R
ACL-40B ACL-74B F200160
(w/o mounting feet)
MCCB or MC ACL
RCD/ELCB*
t L1/R U
—_x !
suppl s L3 Wy
PRl —_— Motor
Inverter
* With overcurrent protection

Figure 4.8 Dimensions of Zero-phase Reactor for Reducing Radio Noise (ACL) and Connection Example

Table 4.11 Zero-phase Reactors for Reducing Radio Noise (ACL)

Installation requirements o
Zero-phase reactor type Wire size (mm?2)
Q'ty Number of turns
1 4 2.0,3.5,55
ACL-40B
2 2 8,14
1 4 8, 14
ACL-74B 2 2 22, 38, 60, 5.5x2, 8x2, 14x2, 22x2
4 1 100, 150, 200, 250, 325, 38x2, 60x2, 100x2, 150x2
F200160 4 1 200x2, 250x2, 325x2, 325%3
F200160PB 4 1 200x2, 250%2, 325x2, 325%3

The selected wires are for use with 3-phase input/output lines (3 wires).

Note: Use wires for the maximum allowable temperature of 75°C.
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4.4 Options

4.4.2 Selecting options for operation and communication

4.4.2.1 External frequency command potentiometer

An external frequency command potentiometer may be used to set the drive frequency. Connect the
potentiometer to control signal terminals [11] through [13] of the inverter as shown in Figure 4.9.

Model: RJ-13 (BA-2 B-characteristics, 1 kQ)

3.5
$6 Shaft S R

— |

Panel hole size
Knob type: MSS-2SB

25%1

2.8

~ $<1>3.2
Qo

Ms _
P=075 P == ] 469? 10
‘ 15 |65/13.3 ﬂJ %6

45+2 2541 526

Dial plate type: YS549810-0
1-$5

!
5Q

o
05\ /00
FREO SET

40 1-@10 Unit: mm

Note: The dial plate and knob must be ordered as separated items.
Available from Fuji Electric Technica Co., Ltd.

Model: WAR3W (3W B-characteristics, 1 kQ)
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23 20

' Knob type: 25N Panel hole size
$26

$3.2

L

12

16.5

Unit: mm

Note: The dial plate and knob must be ordered as separated items.
Available from Fuji Electric Technica Co., Ltd.

Inverter

-

| 12
oo

External
potentiometer

Figure 4.9 Dimensions of External Frequency Command Potentiometer and Connection Example
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4.4.2.2 Extension cable for remote operation

The extension cable connects the inverter with the keypad (standard or multi-function) or
USB-RS-485 converter to enable remote operation of the inverter. The cable is a straight type with
RJ-45 jacks and its length is selectable from 5, 3, and 1 m.

z Cable

e =
! L |

Table 4.12 Extension Cable Length for Remote Operation

Type Length (m)
CB-5S 5
CB-3S 3
CB-1S 1

4.4.2.3 Frequency meters

Connect a frequency meter to analog signal output terminals [FM1] or [FM2] and [11] of the inverter
to measure the frequency component selected by function code F31. Figure 4.10 shows the dimensions
of the frequency meters and the connection example.

Model: TRM-45 (10 VDC, 1 mA)
This model has two types of calibration: "0 to 60/120 Hz" and "60/120/240 Hz."

45 8.5 22 max, M3

Unit: mm

Available from Fuiji Electric Technica Co., Ltd.
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4.4 Options

Model: FMN-60 (10 VDC, 1 mA) Model: FMN-80 (10 VDC, 1 mA)
14.5 37.5 14.5 37.5
10 | 2-M4 10| 2-M4

| E—]

ILF lILP

80 2-M3

64
35

| ‘r
g3 23 i Dﬁ =3
-3 S -3 3
— ® —
L4 N7
i 2-04
Panel cutout size Panel cutout size

Unit: mm
Available from Fuji Electric Technica Co., Ltd.

Inverter

Frequency ‘fﬂ o [FM1]
meter L L [11]

=
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Figure 4.10 Frequency Meter Dimensions and Connection Example

4.4.2.4 Inverter support loader software

FRENIC Loader is support software which enables the inverter to be operated via the RS-485
communications facility. The main functions include the following:

- Easy editing of function code data
- Monitoring the operation statuses of the inverter such as I/O monitor and multi-monitor
- Operation of inverters on a PC screen (Windows-based only)

[LL] Refer to Chapter 8 "RUNNING THROUGH RS-485 COMMUNICATION" for details.
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4.4.3 Selecting Option Cards

4.4.3.1 List of option cards, connection ports, and applicable ROM versions

The table below lists the option cards, option connection ports, and applicable ROM versions.

(Function enhancement or version update in the future may provide new options. For options not listed
below, contact Fuji Electric or visit our website.)

) Option connection ports )
Option type Model name ROM version Remarks
A-port | B-port | C-port
Two option cards connectable at a
OPC-RY v v - | 1100orlater | ;e 10 A- and B-ports (4 outputs).
Relay output A sinal - " ol
B . single option card connectable to B-
OPC-RY2 v v 1100 or later and C-ports (both ports occupied)
A single option card connectable at a
OPC-AIO v v v 1300 or later time to any one of A-, B- and C-ports.
A single option card connectable at a
I - .
/0 OPC-AO v v v 1100 or later time to any one of A-, B- and C-ports.
A single option card connectable at a
OPC-PT v v v 1300 or later time to any one of A-, B- and C-ports.
OPC-DEV V V V| 1100 or later
OPC-COP v - . 1100 or later | Only one of these communications
OPC-PDP2 N . . 1100 or later | ©ption cards connectable to the
Communication inverter at a time. (e.g. Connection of
OPC-CCL \ -- - 1100 or later | both OPC-DEV and OPC-CCL at a
OPC-LNW v |~ |~ |1100or later | time s not possible.)
OPC-ETH \ - - | 1100 or later

Note

* The analog interface card OPC-AIO and analog current

» Two relay output interface cards OPC-RY can be
mounted concurrently.

output interface card OPC-AO cannot be mounted
concurrently.
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4.4 Options

4.4.3.2 Relay output interface card (OPC-RY)

The relay output interface card OPC-RY converts general-purpose output signals issued via inverter
terminals [Y1] and [Y2] or [Y3] and [Y4] to a relay output (one transfer contact). It has two
independent transfer contacts so that using two cards allows the user to activate up to four contact
outputs (Y1 to Y4).

A signal to be output to each contact can be defined with function codes E20 to E23. Selecting "Active
OFF" for a contact output with the function code enables the contact to be turned ON without relay coil
excitation. This is useful for a fail-safe application for the power system.

Ports available for the interface card and functionality assignments

A FRENIC-HVAC inverter has three option connection ports. Note that each port has some limitations
as shown below.

Option . .
connection port Output signal Assignment Notes

A-port Relay contact output 1 | Function code E20 (Y1) gs;z;:ggg:lls[;?]dotro the
P Relay contact output 2 | Function code E21 (Y2) [Y2]

B-port Relay contact output 1 | Function code E22 (Y3) gsglr(gér?:?elgitr;}:lls[ﬁc{?]dotro the
P Relay contact output 2 | Function code E23 (Y4) [Y4]

C-port Not available for the relay output interface card

Terminal functions
Symbol Name Descriptions

Relay contacts to output signals selected by function

[1A] codes E20 and E22, such as Inverter Running, Frequency
[1B] Relay contact output 1 Arrival and Overload Early Warning.
[1C] In "active ON", the contact [1A] - [1C] closes and [1B] —

[1C] opens while the signal is active.

Relay contacts to output signals selected by function

[2A] codes E21 and E23, such as Inverter Running, Frequency
[2B] Relay contact output 2 Arrival and Overload Early Warning.
[2C] In "active ON", the contact [1A] — [1C] closes and [1B] —

[1C] opens while the signal is active.

Electrical requirements

Item Specifications

Contact capacity 250 VAC, 0.3A, cos® = 0.3, or 48 VDC, 0.5A (resistor load)

200,000 times (ON/OFF every 1 second) at 250 VAC, 0.3A
200,000 times (ON/OFF every 1 second) at 48 VDC, 0.5A

Contact life Note: When frequent ON/OFF switching is anticipated (for example,
when using the current limit function with the inverter output limiting
signal), use the terminals [Y'1] to [Y4] (transistor outputs) instead.

EN61800-5-1:2003, Overvoltage Category II (Reinforced Insulation)

Safety Standards/Directives 250 VAC class
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Internal circuits

[Y1)[Y3] signals Actuator

[Y2)/[Y4] signal S Actuator

Figure 4.11 Internal Circuits

The relationship between function codes and relay output functions is as follows.

Function code Functions Setting range
E20 Terminal [Y 1] (Function selection)
E21 Terminal [Y2] (Function selection) 0 to 235 (For normal logic),
E22 Terminal [Y3] (Function selection) or 1000 to 1235 (For negative logic)
E23 Terminal [Y4] (Function selection)

E20 through E23 assign output signals to general-purpose, programmable output terminals [Y 1], [Y2],
[Y3], and [ Y4]. These function codes can also switch the logic system between normal and negative to
define the property of those output terminals so that the inverter logic can interpret either the ON or
OFF status of each terminal as active.

When a negative logic is employed, all output signals are active (e.g. an alarm would be recognized)
while the inverter is powered OFF. To avoid causing system malfunctions by this, interlock these
signals to keep them ON using an external power ON signal. Furthermore, the validity of these output
signals is not guaranteed for approximately 1.5 seconds after power ON, so introduce such a
mechanism that masks them during the transient period.
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4.4 Options

4.4.3.3 Relay output interface card (OPC-RY2)

The relay output interface card OPC-RY2 adds seven independent transfer contacts (1A contact) to the
inverter. Using this card under cascade control enables the inverter to control seven motors. (Using
also two transfer contacts on the inverter unit makes it possible to control a maximum of eight motors
plus one (auxiliary pump) under cascade control.)

Ports available for the interface card

This interface card can be connected to either one of the B- and C-ports, out of three option connection
ports (A-, B-, and C-ports) provided on the FRENIC-HVAC. Two or more relay output interface cards
cannot be connected at a time.

Terminal functions

Symbol Name Descriptions

[6A/6C Relay contact output 6 These relay contacts output various signals ("Inverter

running," "Frequency arrival signal," "Motor overload early

]
[7A/7C] | Relay contact output 7 warning," etc.) selected with Function codes 001 to 007.
[8A/8C] | Relay contact output 8 When [nA-nC] is short-circuited (active ON), the output
[9A/9C] Relay contact output 9 signal is Active. Where, n = one of 6 to 12.

[I0A/10C] | Relay contact output 10

[11A/11C] | Relay contact output 11
[12A/12C] | Relay contact output 12

LNINdINOT TVHIHdIY3d ONILOTTAS  [FAeLlle]

Electrical requirements

Item Specifications

Contact capacity 250 VAC, 0.3A, cos® = 0.3, or 48 VDC, 0.5A (resistor load)

200,000 times (ON/OFF every 1 second) at 250 VAC, 0.3A
200,000 times (ON/OFF every 1 second) at 48 VDC, 0.5A

Contact life Note: When frequent ON/OFF switching is anticipated (for example,

when using the current limit function with the inverter output limiting
signal), use the terminals [Y'1] to [Y4] (transistor outputs) instead.

EN61800-5-1:2003, Overvoltage Category II (Reinforced Insulation)
250 VAC class

Safety Standards/Directives
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Internal circuits

ol to o7 RY \

signal
—— s JActuator

6A-12A

6C-12C

Figure 4.12 Internal Circuits

The relationship between function codes and relay output functions is as follows.

Setting range

0 to 235,

1000 to 1235 (For negative logic)

Function code Functions
001 Relay contact output 6 (Function selection)
002 Relay contact output 7 (Function selection)
003 Relay contact output 8 (Function selection)
004 Relay contact output 9 (Function selection)
005 Relay contact output 10 (Function selection)
006 Relay contact output 11 (Function selection)
007 Relay contact output 12 (Function selection)

001 through 007 assign output signals to general-purpose, programmable relay outputs 6 through 12.
These function codes can also switch the logic system between normal and negative to define the
property of those relay outputs so that the inverter logic can interpret either the ON or OFF status of

each relay output as active.

When a negative logic is employed, all output signals are active (e.g., an alarm would be recognized)
while the inverter is powered OFF. To avoid causing system malfunctions by this, interlock these
signals to keep them ON using an external power ON signal. Furthermore, the validity of these output
signals is not guaranteed for approximately 2 seconds after power ON, so introduce such a mechanism

that masks them during the transient period.
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4.4 Options

4.4.3.4 Analog interface card (OPC-AIO)

The analog interface card has the terminals listed below. Mounting this interface card on the
FRENIC-HVAC enables analog input and analog output to/from the inverter.

- One analog voltage input point (0 to £10 V)

- One analog current input point (4 to 20 mA or 0 to 20 mA, switchable)

- One analog voltage output point (0 to £10 V)

- One analog current output point (4 to 20 mA)

Ports available for the interface card

This interface card can be connected to any one of the three option connection ports (A-, B-, and
C-ports) on the FRENIC-HVAC.

Terminal functions

@)
>0
Q
©
N
(9]
m
—
m
(@]
-
. zZ
= q)
§ % Symbol Name Functions Remarks I_'IC_JI
O ° Y
:
Power supply Power supply for frequency command m
[P10] | for the potentiometer (Variable resistor: 1 to 5 k() 'g
potentiometer | (10 VDC, 10 mA DC max.) m
e
- Used as analog voltage input from external Input impedance: %
equipment. 22kQ =
0 to J_;lO VDC/0 to £100% (0 to £5 VDC/0 to Max. input: 0
[32] Analog voltage £100%) +15 VDC B
input - Signal assignment: Selectable from signals that
s can be assigned to inverter standard terminal
= [12].
g
&0 - Resolution: 1/3000
=
é - Used as analog current input from external Input impedance:
equipment. 250Q
4 to 20 mA DC/0 to 100% Max. input:
Analog current . . . - Input-
[C2] |. ¢ - Signal assignment: Selectable from signals that |30 mA DC
1npu can be assigned to inverter standard terminal
[12].
- Resolution: 1/3000
- Reference terminal for [P10], [32], [C2]. Equipotent 'With
[31]1 | Analog common the inverter's
terminal [11]
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Classifi-
cations

Symbol

Name

Functions

Remarks

Analog output

[Ao+]

Analog voltage
output (+)

- Outputs the monitor signal of analog DC voltage
(0 to £10 VDC).

- Signal assignment: Selectable from signals that
can be issued from inverter standard terminal
[FM1]. This terminal can also output bipolar PID
deviation.

- Resolution: 1/3000

* Capable of driving up to two analog voltmeters
with 10kQ impedance.

[Ao-]

Analog voltage
output (-)

- Reference terminal for [Ao+].

Equipotent with
the inverter's
terminal [11]

[CS+]

Analog current
output (+)

Analog current

output (-)

- Outputs the monitor signal of analog DC current
(4 to 20 mA DC).

- Signal assignment: Selectable from signals that
can be issued from inverter standard terminal
[FM1].

- Resolution: 1/3000

<Control circuit>

24 voc1881¢

Current

[CS]

Ammeter

Current
source

[CM]
([CM] on the inverter)

_____________________________

* Input impedance of the external device:
Max. 500Q

Isolated from
inverter's
terminals [31],
[Ao-], and [11]
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Connection example

Symbol Connection of shielded wires
Shielded wire
A [P10]
Potentiometer P :“ \ ;’I \
[32] 1k to 5kQ —— — [32]
S O [81]
1 o
— >
Q
©
N
Shielded wire
/% O [c2] %
Constant [ P r'|_-|
current source ; ) oo e
[C2] 4to 20 mA Vo Vo %'
S pv O [31] o)
_______________ l pY
m
= Y
T
i
Shielded wire g
[Ao+] O “_\‘""""""";”‘ o
P P Q
= g g :
[Aol O A A m
_________________ il
T -
Shielded wire
[CS+] O e ;
[CS] L L
[Cs-] O l__A
Function code settings
Function Codes and Their Data for Terminals [32] and [C2]
Function Name Data Description Remarks
code
060 Terminal [32] Function | 0 to 49 Same as E61.
(Mode selection)
061 (Offset adjustment) | -5.0 to +5.0% Offset adjustment
amount
062 (Gain adjustment) | 0.00 to 200.00% Gain adjustment amount
063 (Filter setting) | 0.00 to 5.00 s Filter constant
064 (Gain base point) | 0.00 to 100.00% Gain base point
065 (Polarity) | 0 Bipolar
1 Unipolar
066 (Bias) | -100.00 to 100.00 Bias value
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Function Codes and Their Data for Terminals [32] and [C2] (Continued)

Function Name Data Description Remarks
code
067 (Bias base point) | 0.00 to 100.00% Bias base point
069 (Display unit) | 1 to 48 Same as J105.
070 (Maximum scale) | -999 to 0.00 to 9990 | Maximum scale
071 (Minimum scale) | -999 to 0.00 to 9990 | Minimum scale
075 Terminal [C2] Function | O 4t020 mA
(Current range selection) ) 00 20 mA
076 (Mode selection) | 0 to 49 Same as E61.
077 (Offset adjustment) | -5.0 to +5.0% Offset adjustment
amount
078 (Gain adjustment) | 0.00 to 200.00% Gain adjustment amount
079 (Filter setting) | 0.00 to 5.00 s Filter constant
081 (Gain base point) | 0.00 to 100.00% Gain base point
082 (Bias) | -100.00 to 100.00 Bias value
083 (Gain base point) | 0.00 to 100.00% Gain base point
085 (Display unit) | 1 to 48 Same as J105.
086 (Maximum scale) | -999 to 0.00 to 9990 | Maximum scale
087 (Minimum scale) | -999 to 0.00 to 9990 | Minimum scale
Function Codes and Their Data for Terminal [A0]
Function Name Data Description Remarks
code
090 Terminal [Ao] Function | 0to 117 Same as F31.
(Mode selection)
091 (Gain adjustment) | 0 to 300% Gain adjustment amount
093 (Polarity) | 0 Bipolar
1 Unipolar
Function Codes and Their Data for Terminal [CS]
Function Name Data Description Remarks
code
096 Terminal [CS] Function | 0to 117 Same as F31.
(Mode selection)
097 (Gain adjustment) | 0 to 300% Gain adjustment amount
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4.4 Options

4.4.3.5 Analog current output (2 ch) interface card (OPC-AQ)

The analog current output interface card has the terminals listed below. Mounting this interface card
on the FRENIC-HVAC enables 2 channels of analog output from the inverter.
- Two analog current output points (4 to 20 mA)

The analog interface card OPC-AIO and analog current output interface card OPC-AO

Note  -annot be mounted concurrently.

Ports available for the interface card

This interface card can be connected to any one of the three option connection ports (A-, B-, and
C-ports) on the FRENIC-HVAC.

Terminal functions

Symbol Name Functions Remarks

Classifi-
cations

- Outputs the monitor signal of analog DC current | Isolated from
(4 to 20 mA DC). inverter's

- Signal assignment for each of CS1 and CS2: terminal [11]

Selectable from signals that can be issued from
inverter standard terminals [FM1] and [FM2].

[CS1+] | Analog current | - Resolution: 1/3000
[CS2+] | output (+) - Output current error: Max. +3%

- Maximum allowable input impedance of
connected devices: Max. 50002
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= : <Control circuit>

g i 24VDC

= 1

z foure
O ! Current

on ! 0 s+l oy

% [032+]>[< Ammeter
g ®

<

[CS1-] | Analog current
[CS2-] | output (-)

[CM]
([CM] on the inveter)
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Connection example

Symbol Connection of shielded wires
Shielded wire
[CS1+] (B P —— P
[CS1+] [cs1] O———+
[CS1-] I
CS2+  mgmmmmmmmmmmoaean .
(s (5241 QO——% —
[cs2] O——+

Function code settings

Function Codes and Their Data for Terminal [CS1]

Function Name Data Description Remarks

code

096 Terminal [CS1] function | Oto 117 Same as F31.

(Mode selection)
097 (Gain adjustment) | 0 to 300% Gain adjustment
amount
Function Codes and Their Data for Terminal [CS2]

Function Name Data Description Remarks

code

090 Terminal [CS2] function | 0to 117 Same as F31.
(Mode selection)
0 to 300% Gain adjustment

091 (Gain adjustment)

amount
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4.4 Options

4.4.3.6 Resistance temperature detector input card (OPC-PT)

The resistance temperature detector input card connects a resistance temperature detector (RTD) to the
FRENIC-HVAC to convert the temperature values to the digital ones. It can connect two RTDs. The
following five types of RTDs are connectable: "JPt100," "Pt100," "Ni100," "Pt1000" and "Ni1000."

Ports available for the card

The input card can be connected to any one of the three connection ports (A-, B- and C-ports) on the

inverter.
@)
>0
T 5
Specifications ~
Items Specifications "
. m
Number of input channels 2 =
Applicable RTD type JPt100, Pt100, Ni100, Pt1000, Ni1000 / Three-wire g
*The RTD type can be specified by the function code. %
RTD excited current JPt100, Pt100, Ni100: 1 mA ¥
Pt1000, Ni1000: 0.5 mA %
*Switchable by slide switches. %
Temperature range -20 to +100°C (-4 to 212°F, 253 to 373 K) §
Resolution 0.01°C (0.01°F, 0.01 K) g
. . C
Accuracy 10.3% FS (at the inverter ambient temperature of 23°C (73.4°F, 296 K).) 3
+0.7% FS (All ranges of inverter ambient temperature) %
*Not including an RTD error. 5

Sampling interval Max. 700 ms / two channels

Input filter time *1 Hardware (time constant): 50 ms or less
Digital filter time: 0.0 to 100.0 s
(Can be set in units of 0.1 s (default: 1.0 s).)

Insulation Between sensor input terminal and Photocoupler insulation
internal logic:

Between sensor input terminal and Transformer insulation
CM/11/CMY:
Between sensor input terminals: None

Failure detection Sensor wire break and short circuit,

Incorrect configuration of switches *2

*1 The input filter time does not affect display values.

*2 The setting of "Pt channel sensor type (010, 015)" should be identical with the applied sensor. Wiring across
channels should not be made; doing so may inhibit failure detection. If a failure is detected, the "-30°C"
appears.
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Terminal functions

Symbols Terminal name Specifications

Al RTD input terminal RTD connection terminal for channel 1.
Channel 1

bl

Bl

A2 RTD input terminal RTD connection terminal for channel 2.
Channel 2

b2

B2

Function code setting

Function Name Data Contents Remarks
code
009 Display unit 60 Kelvin (K) Factory default: 61
61 Celsius (°C)
62 Fahrenheit (°F)
0l0 Channel 1 (Sensor type) | 0 JPt100: JIS C 1604-1981 Factory default: 0
1 Pt100:JIS C 1604-1989 / IEC
60751
2 Nil100: DIN 43760
3 Pt1000: IEC 60751
4 Ni1000: DIN 43760
oll (Extended functions) | 0 No extended function assigned | Factory default: 0
5 PID feedback value 1
30 PID feedback value 2
42 External PID feedback value 1
45 External PID feedback value 2
48 External PID feedback value 3
0l2 (Digital filter) | 0.0 to Filter time Factory default:
100.0 s 1.0s
ol5 Channel 2 (Sensor type) | 0to 4 Same as 010. Factory default: 0
0l6 (Extended functions) | 0to 48 | Same as oll. Factory default: 0
ol7 (Digital filter) | 0.0 to Same as 012. Factory default:
100.0 s 1.0s
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Configuring the switches

Switching the slide switches located on the input card is needed to match the sensor connected.

TERM1 S

BL L] (]
J SW2
—

Sensor type Switch setting Default setting
SW1: Channel 1 JPt100
SW2: Channel 2 Pt100 a 1

Nil00 a []

Pt1000
=t

HEHEHEEHE
g Zlelelzlzle)

Nil000
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Display of detected temperature

The detected temperature (after digital filtering) is displayed on the I/O monitor of the keypad.

PRE:>Z:Z[7/7] b
AnQOPC-PT

Chi +8.88%

Chz +8.88%
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4.4.3.7 CC-Link communications card (OPC-CCL)

@ This communications card may not apply to the inverter depending upon the inverter ROM
version. Consult your Fuji Electric representative.

CC-Link (Control & Communication Link) is an FA open field network system.

The CC-Link communications card connects the inverter to a CC-Link master via CC-Link using a
dedicated cable. It supports the transmission speed of 156 kbps to 10 Mbps and the total length of 100
to 1,200 m so that it can be used in wide range of systems requiring a high-speed or long-distance
transmission, enabling a flexible system configuration.

Ports available for the communications card

This communications card can be connected to the A-port only, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-HVAC.

Note: Once the inverter is equipped with this communications card, no more communications card
(e.g., DeviceNet and SX-bus communications cards) is allowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip that cannot be reset until those cards are removed except a
single card.

CC-Link specifications

Item Specifications

Applicable controller Mitsubishi Electric sequencer, etc. (CC-Link master)

CC-Link version 1.10 and 2.0
(Broadcast polling system)

Transmission system

Number of inverters connectable | Max. 42 units (one station occupied/unit)

CC-Link version 1.10: 1 station occupied

CC-Link version 2.0: 1 station occupied

Number of stations occupied
4 “p (Selectable from among 2X, 4X and 8X

settings)
Transmission speed 10, 5, 2.5 Mbps
(Baud rate) 625, 156 kbps
Maximum cable length 10 Mbps 5 Mbps 25Mbps | 625kbps | 156 kbps
(When using the CC-Link
dedicated cable) 100 m 150 m 200 m 600 m 1200 m
Insulation 500 VDC (photocoupler insulation)
Station type Remote device station
Remote device type Inverter (0x20)

For items not contained in the above table, the CC-Link specifications apply.
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4.4 Options

Inverter's function codes dedicated to CC-Link communication

Function Function Data setilln & Description
code range
y98 Select run/frequency 0to3 Select from the following choices:
command sources 08 Frequency Run command
y command source source
0 Inverter Inverter
1 CC-Link Inverter
2 Inverter CC-Link
3 CC-Link CC-Link
027 | Select error processing for | 0,4 to 9 Immediately coast to a stop and trip with Er5.
CC-Link network breaks B B
1 After the time specified by 028, coast to a stop
and trip with ErS5.
2 If the communications link is restored within

the time specified by 028, ignore the
communications error. If a timeout occurs,
coast to a stop and trip with Er5.

3,13t0 15 Keep the current operation, ignoring the
communications error. (No Er5 trip occurs.)

10 Immediately decelerate to a stop. Issue Er5
after stopping.

11 After the time specified by 028, decelerate to a
stop. Issue Er5 after stop.
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12 If the communications link is restored within
the time specified by 028, ignore the
communications error. If a timeout occurs,
decelerate to a stop and trip with Er5.

028 Set the operation timer to | 0.0 to 60.0 sec. | Applies when 027 =1, 2, 11, or 12
be used in error processing
for network breaks

030 | CC-Link extension 5 to 255 No operation
0,1 1 station occupied
(CC-Link version 1.10)
2 1 station occupied, 2X setting
(CC-Link version 2.00)
3 1 station occupied, 4X setting
(CC-Link version 2.00)
4 1 station occupied, 8X setting
(CC-Link version 2.00)
031 Station address *2 0, 1to 64 Any of 1 to 64 should be specified for a slave
station.

Specifying any other value causes the L.ERR
LED to light.

032 | Transmission speed *2 0to4 0: 156 kbps, 1: 625 kbps, 2: 2.5 Mbps,
3:5Mbps, 4:10 Mbps

Specifying any other value causes the L.ERR
LED to light.

*1 The underlined values are factory defaults.

*2 1If the station address (031) or the transmission speed (032) is modified when the inverter power is ON, the L.ERR
LED flashes and the communications link is lost. Turning the terminal command RST ON or restarting both the
inverter and the communications card validates the new setting.
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44.3.8 PROFIBUS-DP communications card (OPC-PDP2)

@ This communications card may not apply to the inverter depending upon the inverter ROM
version. Consult your Fuji Electric representative.

The PROFIBUS-DP communications card is used to connect the FRENIC-HVAC series to a
PROFIBUS-DP master via PROFIBUS. Mounting the communications card on the FRENIC-HVAC
enables the user to control the FRENIC-HVAC as a slave unit by configuring and monitoring run and
frequency commands and accessing inverter's function codes from the PROFIBUS master.

The communications card has the following features:

- PROFIBUS version : DP-V0 compliant

- Transmission speed : 9,600 bps to 12 Mbps

- Applicable profile : PROFIDrive V2

- Able to read and write all function codes supported in the FRENIC-HVAC

Ports available for the communications card

This communications card can be connected to the A-port only, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-HVAC.

Note: Once the inverter is equipped with this communications card, no more communications card
(e.g., DeviceNet and SX-bus communications cards) is allowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip that cannot be reset until those cards are removed except a
single card.

PROFIBUS-DP specifications

Item Specifications Remarks
Lines RS-485 (insulated cable)
. . |Cable length |See the table below.

Transmission|
section Transmission | 9.6, 19.2, 45.45, 93.75, 187.5, 500 kbps To be specified in the

speed 1.5, 3, 6, 12 Mbps (auto configuration) master node

Protocol PROFIBUS-DP (DP-V0) IEC 61158 and 61784
Connector Pluggable, six-pin terminal block Manufactured by

Phoenix Contact Inc.

Control Controller SPC3 (Siemens)
section Comm. buffer | 1472 bytes (SPC3 built-in memory)

- By on-board node address switches (rotary Setting both node
Addressing switches) (0 to 99) address switches SW1
or and SW2 to "0" enables
- By inverter’s function code 031 (data = 0 to 125) | the 031 setting.
Detection of cable break Egg ated by the OFFL
Diagnostics -
Detection of the illegal configuration Elgll)c ated by the ERR

The maximum cable length per segment for a PROFIBUS-DP specified cable is listed below.

Transmission speed (bps) | Maximum cable length (m) per segment

9.6 k 1200
19.2k 1200
4545k 1200
93.75k 1000
187.5k 1000
500 k 400
1.5M 200
3IM 100
6M 100
12M 100
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Inverter's function codes dedicated to PROFIBUS-DP communication

The inverter's function codes listed in Table 4.13 should be configured for specifying run and
frequency commands via PROFIBUS.

Table 4.13 Inverter's Function Codes Required for Enabling Run and Frequency
Commands via PROFIBUS
Function I Factory| Function code
code Description default | data to be set Remarks

y98 | Select run/frequency 0 |3

Select from the following choices:
command sources

y98 Frequency Run command
command source source
0 Inverter Inverter
1 PROFIBUS Inverter
2 Inverter PROFIBUS
3 PROFIBUS PROFIBUS
y99 | Loader Link Function 0 0 No change is required from the factory
(Run/frequency default.
commands from
Loader)

EO1 | Terminal Xn Function --
or above | (n: Terminal number)

Any data except | Even if LE is selected, LE = ON makes
"24 (1024), LE "| parameter y98 valid, but LE = OFF makes
(For all y98 invalid and run/frequency commands
terminals Xn) in the inverter are valid.

Table 4.14 lists the other related inverter's function codes.
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Table 4.14 Related Inverter's Function Codes

Function .. Factory .
code Description default Data setting range Remarks
027 Select error processing 0 0to 15
for PROFIBUS network
breaks
028 Set the operation timer to | 0.0 s 0.0t060.0s
be used in error
processing for network
breaks
030 Select PPO type 0 0 to 255 For details about 030, refer to
the instruction manual of this
communications card.
031 Select PROFIBUS station | 0 0to 125 Valid when rotary switches SW1
address and SW2 are set to "00."
040 to 043 | Assign function code data | 0000 0x0000 to OXFFFF | Configure function codes for
to be written, 1 to 4 writing to the data mapped I/O.
Functionally equivalent to
PNUO915.
048 to 051 | Assign function code data | 0000 0x0000 to OXFFFF | Configure function codes for
to be read, 1 to 4 reading from the data mapped
1/0.
Functionally equivalent to
PNUO916.
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Node address
(1) Configuring node address switches (SW1 and SW2)

Before the inverter power is turned ON, the node address of the communications card should be
specified with SW1 and SW2 (rotary switches) on the card. The setting range is from 00 to 99 in
decimal. SW1 specifies a 10s digit of the node address and the SW2, a 1s digit.

Node address = (SW1 setting x 10) + (SW2 setting x 1)

Note: The node address switches should be accessed with the inverter being OFF. Setting these
switches with the inverter being ON requires restarting the inverter to enable the new settings.

Note: To specify a node address exceeding 99, use the function code 031 as described in (2) below.

(2) Configuring the 031 data

The node address can also be specified with the inverter's function code 031. The setting range is from
0to 125.

With both SW1 and SW2 being OFF, restarting the inverter validates the setting made with the
function code 31. If those switches are set to any value other than 00, the setting made with those
switches remains valid.

Setting the 031 data to 126 or greater flashes the ERR LED on the communications card, telling an
occurrence of a data setting error.

Selecting the PPO type

This communications card supports PPO types 1 through 4. For details about the PPO, refer to the
instruction manual of the PROFIBUS-DP communications card.

The same PPO type should be specified at both the inverter keypad and the PROFIBUS master. If not,
the communications card cannot start data exchange with the PROFIBUS master and flashes the ERR
LED, telling an occurrence of a data setting error.

m From the inverter keypad

The PPO type of the communications card can be specified with the inverter's function code 030 that is
accessible from the inverter keypad after the communications card is mounted on the inverter.

After the setting of the PPO type is modified, the inverter should be restarted to validate the new
setting.

030 PPO type
0,1, 6to 255 PPO 1
2 PPO 2
3 PPO 3
4 PPO 4
5 PPO 2

m From the PROFIBUS master

The PROFIBUS master sends the definition of the communications card in its configuration frame.
The definition is stored in the GSD file. For the configuration procedure, refer to the PROFIBUS
master's manual.
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4.4.3.9 DeviceNet communications card (OPC-DEV)

The DeviceNet communications card is used to connect the FRENIC-HVAC series to a DeviceNet
master via DeviceNet. Mounting the communications card on the FRENIC-HVAC enables the user to
control the FRENIC-HVAC as a slave unit by configuring and monitoring run and frequency
commands and accessing inverter's function codes from the DeviceNet master.

Ports available for the communications card

This interface card can be connected to any one of the three option connection ports (A-, B-, and
C-ports) provided on the FRENIC-HVAC.

Note: Once the inverter is equipped with this communications card, no more communications card
(e.g., CC-Link and SX-bus communications cards) is allowed on the inverter. Mounting more than one
card on the inverter causes the Er4 trip that cannot be reset until those cards are removed except a
single card.

DeviceNet specifications

Item Specifications

Number of nodes connectable | Max. 64 (including the master)

MAC ID 0 to 63
Insulation 500 VDC (photocoupler insulation)
Transmission rate (Baud rate) 500, 250, or 125 kbps
Transmission rate 500 kbps 250 kbps 125 kbps
Maximum cable length Trunk line length 100 m 250 m 500 m
(When using thick cables) Drop line length 6 m 6m 6m
Total length of drop lines 39m 78 m 156 m

1. I/O Message (Poll, Change of State)

M rted
E95ABES Supporte 2. Explicit Message

Vendor ID 319 (Registered name: Fuji Electric Group)
Device type AC drive (code: 2)

Product code 9219

Applicable device profile AC Drive

Max. 8 bytes for each of input and output

Number of input/output bytes | * Depending on the format selected. Refer to Table 4.16 "List of
Communications Formats Supported."

. . CIP Specifications
Applicable DeviceNet .. . o
specifications Volume 1, Ed!tlon 2.2 Japanese version and Volume 3, Edition 1.1
Japanese version
Node type Group 2 only server (noncompliant with UCMM)

80 mA, 24 VDC

Network power consumption
work pow Hop (Note) The network power is supplied by an external power source.

For the items not contained in the table above, the DeviceNet Specifications apply.
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DIP switch configuration

The DIP switch specifies the communication data rate (baud rate) and the node address (MAC ID) on
DeviceNet as shown below. It offers a choice of baud rates (125, 250, and 500 kbps) and a choice of
node address (MAC ID) ranging from 0 to 63. The DIP switch should be configured before the inverter
and the communications card are turned ON. If the switch is configured when they are turned ON, the
new configuration does not go into effect until they are restarted.

DR DIP 1-2
125 kbps 00
ON | | [l (mml [em| [um| (| (] 250 Kbps 01
- oEEEEE 500 kbps 10
Not allowed 11
NA DIP 3-8
. 0 000000
OFF | — — —"— —/ — — — 1 000001
1 2 3 4 5 6 7 8 2 000010
3 000011
[ : | [ | | | | | |
Data rate (DR) Node address (NA) 62 111110
63 111111

DIP Switch Configuration (showing an example of Data Rate = 500 kbps and Node Address = 63)

Inverter's function codes dedicated to DeviceNet communication

Function Factory

code Description default Function code data Remarks
y98 Select run/frequency 0 Select from the following choices:
command sources 98 Frequency Run command
Y?®| command source source
0 Inverter Inverter
1 DeviceNet Inverter
2 Inverter DeviceNet
3 DeviceNet DeviceNet
027 Select error processing 0 Refer to the instruction manual of the
for DeviceNet breaks DeviceNet communications card.

028 Set the operation timer to | 0.0 s 0.0 t0 60.0 s
be used in error
processing for network

breaks
031 Select output assembly 0 See Table 4.16. Restart the
instance. inverter to
032 Select input assembly 0 See Table 4.16. validate the
instance new
settings.

040 to 043 | Assign the function code | 0000 See Note below.
writing data, 1 to 4.

048 to 051 | Assign the function code | 0000 See Note below.
reading data, 1 to 4.

Note: Configuring 040 to 043 and 048 to 051
Specify the function code group (shown in Table 4.15) and number in a 4-digit hexadecimal notation.
oood

I— Function code number (hexadecimal)
Function code group (in accordance with Table 4.15)
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Table 4.15 Function Code Group

Group Group Group
Group code Group name Group code Group name Group code Group name
S | 2 |02h [Command/function data y |15 |OFh |Link functions T |30 [1Eh |[Timer functions
M |3 |03h [Monitor data W |16 | 10n [Monitor data 2 HI |32 |20n [{ligh performance
unctions
F |4 |04h |Fundamental functions | X |[17|11h |Alarm 1 UL |34 |22n [Shstomizable logic
unctions
E |5 losh Extegswn terminal 7z 18120 | Alarm 2 11 136 |24n PID control 1
functions
C | 6 [06h [Control functions d |20 | 14h |Application functions 2 J2 |37 |25h |PID control 2
P |7 |07h |Motor 1 parameters W1 |23 | 17n [Monitor data 3 14|39 |27n [pump application
nctions
u |s losn ngh.performance w2 |24 |18 Monitor data 4 35 |40 |28n External PID control 1
functions
o |10 |0Ah [Option functions W3 |25 |19h [Monitor data 5 J6 |41 |2%h |External PID control 2, 3
u |13 lopn ?ustqmmable logic x1 |26 l1An Alarm 3
unctions
J |14 |OEh |Application functions 1 K |29 |1Dh [Keypad functions

Example: For F26 F = Group code 04

26 = 1A (hexadecimal) "041A"

Communications formats

Table 4.16 lists the communications formats supported. The output formats should be selected by
function code 031 and the input formats, by function code 032. Restarting the inverter validates the
new settings of 031 and 032.
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Table 4.16 List of Communications Formats Supported

Function codes Type Instance Descrintion Length
031,032 yp ID p (words)
031 =20 20 Basic Speed Control Output 4
031=21or0
(Factory default) 21 Extended Speed Control Output 4
_ Output o
031 =100 (from master to inverter) 100 Fuji Drive Assembly Output 4
031 =102 102 User Defined Assembly Output 8
031 =104 (Note) 104 gz?igsst for Access to Function ]
032=170 70 Basic Speed Control Input 4
032=71o0r0
(Factory default) 71 Extended Speed Control Input 4
— Input o~
032=101 (from inverter to master) 101 Fuji Drive Assembly Input 4
032 =103 103 User Defined Assembly Input 8
_ Response to Function Codes
032 =105 (Note) 105 Access Request 8

(Note) When 031 is set at 104 (Request for Access to Function Codes), 032 should be set at 105 (Response to
Request for Access to Function Codes). For details, refer to the instruction manual of the DeviceNet
communications card.
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4.4.3.10 CANopen communications card (OPC-COP)

The CANopen communications card is used to connect the FRENIC-HVAC series to a CANopen
master unit (e.g., PC and PLC) via a CANopen network. Mounting the communications card on the
FRENIC-HVAC allows the user to control the FRENIC-HVAC as a slave unit by configuring run and
frequency commands and accessing inverter's function codes from the CANopen master unit.

Ports available for the communications card

This communications card can be connected to the A-port only, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-HVAC.

Note: Once the inverter is equipped with this communications card, no more communications card
(e.g., DeviceNet and SX-bus communications cards) is allowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip that cannot be reset until those cards are removed except a
single card.

CANopen specifications

Item Specifications Remarks
Physical layer CAN (ISO11898)
Transmission speed (Baud rate) | 20, 50, 125, 250, 500, 800 kbps, 1 Mbps Specified by 032
Maximum cable length 2500 m (at 20 kbps) to 25 m (at 1 Mbps)
Node ID 1 to 127 Specified by 031
Compliant with the following profiles;
Applicable profile - CiA DS-301 Ver. 4.02
- CiA DS-402 Ver. 2.0 with Velocity Mode

Inverter's function codes dedicated to CANopen communication

The inverter's function codes listed below should be configured for performing communication
between the communications card and CANopen master unit.

Inverter's Function Codes Required for CANopen Communication

Function Function code | Factory . -
code name default Data setting range Description
031 *1 Node ID setting | 0 0 to 255 Setting 0 or 128 or greater is
(Valid range: 0 to 127) | regarded as 127
032 *1 Baud rate setting | 0 0 to 255 0: 125 kbps 5: 500 kbps

(Valid range: 0 to 7) 1: 20 kbps 6: 800 kbps

2: 50 kbps 7: 1 Mbps

3: 125 kbps 8 to 255: 1 Mbps
4: 250 kbps

*1 After configuring the function code 031 or 032, restart the inverter or send ResetNode command from the
CANopen master to validate the new setting.
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4.4 Options

The table below lists the other related inverter's function codes. Configure those function codes if

necessary.
Related Inverter's Function Codes
Function . Factory . -
code Function code name default Data setting range Description
027 Select error processing| 0 0to 15
for CANopen network
breaks
028 Set the operation timer| 0 0t060.0s
to be used in error
processing for network
breaks
040 to 043 | Assign the function | 0x0000 |0x0000 to OXFFFF | Specify the function code as follows:
*2 code to be written via 0xXXmm
RPDO 3

XX: Group (Refer to the table below.)
EE: Number

ex. F07 — 0x0407

048 to 051 | Assign the function | 0x0000 |0x0000 to OXFFFF | Same as above.

*2 code to be monitored
via TPDO 3
y98 Select run/frequency |0 0to3 Select from the following choices:
command sources 08 Frequency  |Run command
Y7¢ | command source source
0 Inverter Inverter
1 CANopen Inverter
2 Inverter CANopen
3 CANopen CANopen

*2 After configuring the function codes 040 to 043 and 048 to 051, restart the inverter or send Reset Node
command from the CANopen master to validate the new setting.
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Function Code Group (Function codes 040 to 043 and 048 to 051)

Group Group Group
Group code Group name Group code Group name Group code Group name
S | 2 |02h [Command/function data y |15 |OFh |Link functions T |30 [1Eh |[Timer functions
M |3 |03h [Monitor data W |16 | 10n [Monitor data 2 HI |32 |20n [{ligh performance
unctions
F |4 |04h [Fundamental functions | X [17|11h |Alarm 1 Ul |34 |22n |Gustomizable logic
functions
E |'s losn Extegswn terminal 7z 18120 | Alarm 2 11 136 |24n PID control 1
functions
C | 6 [06h [Control functions d |20 | 14h |Application functions 2 J2 |37 |25h |PID control 2
P | 7 |07h |Motor 1 parameters W1 |23 |17h Monitor data 3 J4 139 |27h ?ump application
unctions
H |8 losh ngh.performance w2 |4 |18n Monitor data 4 75 |40 |28n External PID control 1
functions
o |10 |0Ah [Option functions W3 (25 |19h [Monitor data 5 J6 |41 |29h |External PID control 2, 3
u |13 lopn gustqmizable logic <1 126 l1AR Alarm 3
unctions
J 14 |OEh |Application functions 1 K |29 |1Dh |Keypad functions
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Communication

The communications card is a slave of CANopen and supports the following services.

Item Services Remarks
PDO - 3RPDOs /3 TPDOs All PDO cannot be remapped by
- Sync, Cyclic and Async (Change of state | PDO Mapping parameters.
event) supported for 3 TPDOs
SDO - Expedited and Segmented protocol Block protocol not supported
supported
- Only Default SDO supported
Emergency (EMCY) |EMCY Producer EMCY Consumer not supported
Object
Network NMT Slave (DS-301 state machine) NMT master not supported
Management (NMT) | Gyarding
Heartbeat Producer
Heartbeat Consumer
Boot-up Protocol

4.4.3.11 LoNWoRrks communications card (OPC-LNW)

The LONWORKS communications card is used to connect the FRENIC-HVAC series to peripheral
equipment (e.g., LONWORKS master unit) via LONWORKS network. Mounting the communications
card on the FRENIC-HVAC enables the user to control the FRENIC-HVAC as a slave unit by
configuring and monitoring run and frequency commands and accessing inverter's function codes

from the LONWORKS master. It also enables data exchange with peripheral equipment.

Ports available for the communications card

This communications card can be connected to the A-port only, out of three option connection ports

(A-, B-, and C-ports) provided on the FRENIC-HVAC.

Note: Once the inverter is equipped with this communications card, no more communications card
(e.g., DeviceNet communications cards) is allowed on the inverter. Mounting more than one card on
the inverter causes the Er4 trip that cannot be reset until those cards are removed except a single card.

LONWORKS specifications

Item

Specifications

Transmission speed (Baud rate) | 78 kbps

Profile LonMark 3.3
Variable Speed Motor Drive functional Profile Ver. 1.1
Communication topology Free topology

Network variables (NVs)

62 (Node objects: 3, VSD objects: 59)

Communications IC

Smart Transceiver (FT3120-E4S40)

Communications transceiver TP/FT-10 (Free topology)

Network protocol

LonTalk protocol

Configuration properties (CPs) | 24
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4.4.3.12 Ethernet communications card (OPC-ETH)

Mounting the Ethernet communications card on the FRENIC-HVAC enables the user to control the
FRENIC-HVAC as a slave unit from master equipment connected via Ethernet network by
configuring and monitoring run and frequency commands and accessing inverter's function codes. It
also enables data exchange with peripheral equipment.

Ports available for the communications card

The communications card can be connected to the A-port only, out of three option connection ports
(A-, B-, and C-ports) provided on the inverter.

Note: Once the inverter is equipped with this card, no more different type of communications card
(e.g., DeviceNet communications card) is allowed on the inverter. Mounting more than one card on the
inverter causes the Er4 trip that cannot be reset until those cards are removed except a single card.

Specifications

Item

Service taka

Remarks

Supported protocols

Modbus/TCP Server

Ethernet/IP Server

Allen Bradley CSP Server (also known as "PCCC" and "AB Ethernet")
BACnet/IP Server

Ethernet port

IEEE 802.3 10/100BASE-T Ethernet compliant.

Shielded RJ-45 connectors accept the standard CAT5-type 8 of
unshielded twisted-pair (UTP) cables.

MDI/MDI-X auto-crossover allows the use of any combination of
straight-through and cross-over Ethernet cables.

Transmission distance: 100 m or less

USB port

USB 2.0 port with mini-B connector provides composite USB device
functionality.

USB connection enables product identification and firmware updating.

The communications card works as a standard USB mass storage
device ("flash drive") to copy configuration files and customize web

pages.
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Function code settings

Function Function Factory Function code Description
code default data to be set P
y98 Select run/frequency 0 3 Freq. command Run command
command sources 0: Inverter Inverter
1:  Ethernet Inverter
2:  Inverter Ethernet
3:  Ethernet Ethernet
The table below lists the error processing to apply when a timeout occurs.
Functi d -
HACTIDR coce Descriptions Remarks
027 028
0,4t09 -- Immediately coast to a stop and trip with Er5.
1 0.0 to 60.0s | After the time specified by 028, coast to a stop and
trip with ErS5.
2 0.0 to 60.0s | If the communications link is restored within the time
specified by 028, ignore the communications error. If
a timeout occurs, coast to a stop and trip with Er5.
3,13to -- Keep the current operation, ignoring the
15 communications error. (No Er5 trip occurs.)
10 -- Immediately decelerate to a stop. After stop, trip with | Specify the
Ers. deceleration time
with the inverter's
function code FOS.
11 0.0 to 60.0s | After the time specified by 028, decelerate to a stop. | Same as above.
After stop, trip with ErS5.
12 0.0 to 60.0s | If the communications link is restored within the time | Same as above.
specified by 028, ignore the communications error. If
a timeout occurs, decelerate to a stop. After stop, trip
with Er5.
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4.5 Backup Battery

4.5 Backup Battery

45.1 Outline

The backup battery is used to back up the real-time clock (RTC) when no power is applied to the
inverter. It is provided as an option.

Model OPK-BP

Battery voltage/capacity 3.6 V/1100 mAh

Type Lithium-thionyl chloride battery

Replacement interval (as a guide) | 5 years (Battery ambient temperature 60°C, Inverter not powered)

Unit: mm Max. 32
H: S=R=—=— I
O —
55 23.5
Max. ¢ 18 < > -
[

Figure 4.13 External View and Dimensions

AWARNING

Safety Precautions

The lithium thionyl chloride battery, which contains lithium (dangerous material) and thionyl chloride
(deleterious material), is a hermetically sealed, high-energy density battery. Improper use of the battery
could cause deformation, leakage of battery fluid (Liquid inside the battery leaks out), heat generation,
battery-rupture or fire, or produce irritant and corrosive gas. This could result in bodily injury or inverter
fault. Be sure to observe the following precautions.

LNINdINOT TVHIHdIY3d ONILOTTAS  [FAeLlle]

* Take care not to swallow the battery.

* Do not apply excessive force to the positive terminal of the battery.
* Do not drop the battery.

* Do not short-circuit the battery terminals.

* Do not charge the battery.

* Do not discharge the battery forcedly.

* Never heat the battery.

* Never put the battery into fire.

* Never disassemble the battery.

* Do not deform the battery by pressure.

* When loading the battery into the inverter, take care not to insert it in wrong direction.
* Do not touch the fluid leaked from the battery.

* Do not leave a damaged battery in the inverter.

ACAUTION

When storing the battery, keep it away from direct sunlight, high temperature, high humidity, and
rainwater.

The battery used in this product is a so-called primary battery, so dispose of it in accordance with local
code and regulations.
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4.5.2 Loading the battery

ACAUTION

Before proceeding to the loading procedure, be sure to shut down the power.
Fire or an accident could occur.

* For the calendar clock setting, refer to Chapter 5, Section 5.6.2.3 "Setting the calendar clock."

* Replacing the battery may cause a light alarm "dtL." To reset the alarm state, set the calendar clock again and
press the &3 key.

(1) Remove the front cover.

!l n ‘”H |
Z

iy
iyl I

(3) Hook the battery harness over the boss and then fully insert the connector into connector CN11 on the
control printed circuit board.

(200 V class series inverters of 3.7 kW or below (200 V class series inverters of 5.5 to 45 kW
and 400 V ones of 7.5 kW or below) and 400 V ones of 11 to 90 kW )
Boss Boss
/
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4.5 Backup Battery
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Figure 4.14 Battery Loaded Figure 4.15 Battery Loaded m
(200 V class series inverters of 3.7 kW or below (200 V class series inverters of 5.5 to 45 kW 5
and 400 V ones of 7.5 kW or below) and 400 V ones of 11 to 90 kW)
=2 e s
ﬂ Qiu r ! Insert the battery until it is secured by
B the latch on the battery holder.
s e !
J of =2 / T ]
CN11 ~]

Viewed from "A"

Figure 4.16 Battery Loaded (110 kW or above)
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4.5.3 Battery replacement procedure

Remove the battery from the inverter in the reverse order of the loading procedure and then load a new
battery.

ACAUTION

Before proceeding to the replacement procedure, be sure to shut down the power.
Fire or an accident could occur.

* For the calendar clock setting, refer to Chapter 5, Section 5.6.2.3 "Setting the calendar clock."

4.5.4  About air transport of batteries

In the International Air Transport Association (IATA) Dangerous Goods Regulations 44th Edition
(effective date of January 1, 2003), the "Transportation regulations for lithium and lithium ion cells
and batteries" have been revised.

The backup battery is classified into non-dangerous goods (Lithium content 1.0 g or less: Not in Class
9) so that 24 batteries or less are exempt from the regulations. However, 25 batteries or more require
packaging compliant with the regulations. For details, consult your Fuji Electric representative. (as of
April, 2011)
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Chapter 5
PREPARATION AND TEST RUN

This chapter details the operating environment, storage environment, installation, wiring, basic connection
examples, names and functions of the keypad components, operation using the keypad, and test run
procedure.
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5.1 Mounting and Wiring the Inverter

5.1 Mounting and Wiring the Inverter

5.1.1 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 5.1 and
Table 5.1 are maintained at all times. When installing the inverter in
the panel of your system, take extra care with ventilation inside the
panel as the ambient temperature easily rises. Do not install the
inverter in a small panel with poor ventilation.

B 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.

Table 5.1 Clearances (mm) B
Inverter capacity A B C
- Figure 5.1 Mounting Direction and
200 V class ser}es: 0.75 to 45 kW 10 100 100 Required Clearances
400 V class series: 0.75 to 90 kW
200 V class series: 55 to 90 kW
400 V class series: 110 to 280 kW >0 100 100
400 V class series: 315 to 710 kW 50 150 150

C: Space required in front of the inverter unit

B Mounting inverters side by side without any clearance

The 200 V class series of 18.5 kW or below and 400 V ones of 37 kW or below can be mounted side by side
without any clearance under the following conditions.

IP21: Ambient temperature -10 to +40°C
IP55: Ambient temperature -10 to +30°C
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B Employing external cooling

IPOO-rated inverters (200 V class series inverters of 55 kW or
above and 400 V ones of 110 kW or above) can employ external
cooling by changing the positions of the mounting bases.

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.
significantly reduces heat radiating inside the equipment or panel.

The external cooling,

Extern.

al heat

radiation (70%)
Internal
heat x T ;
. Cooling
radiation
(30%) ——3| fans
therefore, "Internal
temperature ‘\\H t
of the panel: 'eaka
Max.50°C" sin
Internal External
air intake | air intake

Figure 5.1-1 External Cooling

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.

A fire or accident could occur.

To employ external cooling, change the positions of the top and bottom mounting bases from the edge to the
center of the inverter as shown in Figure 5.1-2.

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

Table 5.1-1 Screw Size, Count and Tightening Torque

. . Tightening
Inverter tvpe Base fixing screw Case fixing screw -
yp (Screw size and q'ty) (Screw size and q'ty) orque
(Nem)

FRN55AR1S-20 M6 x 20 .
FRN75AR1S-20 (3 pcs each for upper and lower sides) M6 12 (3 pes for upper side) >8
FRN90AR1S-20 M5 x 12
FRN110AR1S-40 (7 pes cach for upper and lower sides) M5 x 12 (7 pes for upper side) 3.5
FRNI132AR1S-400
FRN160AR1S-40 | M5 x 16 .
FRN200AR1S-400 (7 pcs each for upper and lower sides) MS 16 (7 pes for upper side) 33
FRN220AR1S-40 | M5 x 16 .
FRN280AR1S-400 (8 pcs each for upper and lower sides) MS 16 (8 pes for upper side) 33
FRN315AR1S-40 MS5 x 16 MS5 x 16 .
FRN355AR1S-400 (2 pes each for upper and lower sides) (2 pes each for upper and lower sides) 3.5
FRN400AR1S-40 | M6 x 20 M6 x 20 _ 58
FRN500AR1S-400 (6 pes each for upper and lower sides) (6 pes each for upper and lower sides)
FRN630AR1S-40 | M8 x 20 M8 x 20 . 55
FRN710AR1S-40 (8 pes each for upper and lower sides) (8 pcs each for upper and lower sides) .




5.1 Mounting and Wiring the Inverter

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

2) 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.)

3) 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 of 280 kW or
below have no case fixing screws on the bottom.)

(
Base fixing screws \(

Case fixing screws Top

mounting

G "deyn

Bottom mounting base

*\\ \
AN
Base fixing screws

Figure 5.1-2 Changing the Positions of the Top and Bottom Mounting Bases

NNY LS31 ANV NOILYdVd3dd

ACAUTION

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

A fire or accident could occur.
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5.1.2 Wiring

Before wiring, remove the front cover and wiring plate and then set cable glands or conduits on the
wiring plate. After wiring, mount the wiring plate and front cover back into place.

5.1.21 Removing and mounting the front cover and the wiring plate

(1) Removing the front cover and the wiring plate

@ Loosen the (four or six) screws on the front cover, hold the right and left ends of the front cover,
and remove it towards you.

® Loosen the four screws on the wiring plate, hold the right and left ends of the wiring plate, and
remove it downwards.

e

Figure 5.2 Removing the Front Cover and the Wiring Plate (FRN37AR1M-40)

Tip - The wiring plate can be removed even with the front cover being mounted.
- To expose the control printed circuit board (control PCB), remove the front cover.

(2) Punching out semi-perforated sections in the wiring plate and setting cable glands or
conduits

@ Lightly tap the semi-perforated sections from the inside of the wiring plate using the hand grip of a
screwdriver or the like to punch them out.

@ Set the cable glands or conduits on the wiring plate and then carry out wiring.

Note Take care not to get injured by the edge of the parts.

Figure 5.3 Punching Out Semi-perforated Sections in the Wiring Plate and Setting Cable Glands or Conduits
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5.1 Mounting and Wiring the Inverter

If it is difficult to punch semi-perforated sections out of the wiring plate

Apply a rod with a sharp tip (e.g., chisel) to point "A" shown below and tap it using a hammer.

N

Hmmer or the like

Chisel or the like

Block or the ik
ockorthe like Wiring plate

i v i i

Take care not to deform the wiring plate.

(3) Wiring the main circuit power input wires

For 200 V class series inverters of 5.5 to 45 kW and 400 V ones of 11 to 90 kW, follow the wiring
procedure given below for smooth wiring.

® Remove the screws and press the ends of the ferrite core support inwards to release the ferrite core
from the main circuit terminal block.

® Connect the inverter grounding wire.

® Pass the main circuit power input wires of the inverter through the ferrite core and then connect
those wires to the terminal block.

@ Put the ferrite core and its support back into place.

@ SiRs Lo @ e SN o | P |
| ol[o][o
J D il ==
© ® ® © O ® ©
&4 — © ©d —
i Ferrite core 0 0 @
O e 1 9 2
® ® ® ®
® ®
@ RS AR ) | oo | @ EL1/R|L§/WS|L3/T| U
= CokD
® ® o © ©_o
ge - 0
: © @
= o ® CE.),
® ®

(4) Mounting the wiring plate and the front cover

After wiring, mount the wiring plate and front cover back into place. (Tightening torque: 1.8 N.m
(M4))

G 'deyo
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5.1.3 Screw specifications and recommended wire sizes

5.1.3.1 Main circuit terminals

The screw specifications and wire sizes are shown in Chapter 2, Section 2.3.2.1 "Main circuit
terminals."

Note that the terminal arrangements differ depending on the inverter types.

Use crimp terminals covered with an insulation sheath or with an insulation tube.

AWARNING A

When the inverter power is ON, a high voltage is applied to the following terminals.
Main circuit terminals: L1/R, L2/S, L3/T, P(+), N(-), U, V, W, R0, TO, R1, T1, AUX-contact (30A, 30B,
30C, Y5A,Y50)
Insulation level
Main circuit—Enclosure : Basic insulation (Overvoltage category 111, Pollution degree 2)

Main circuit—Control circuit : Reinforced insulation (Overvoltage category 111, Pollution degree 2)
Relay output—Control circuit : Reinforced insulation (Overvoltage category 11, Pollution degree 2)

An electric shock may occur.

5.1.3.2 Control circuit terminals (Common to all inverter types)
The control circuit terminal arrangement, screw sizes, and tightening torque are shown in Chapter 2,
Section 2.3.2.2 "Control circuit terminals (Common to all inverter types)."

The control circuit terminals are common to all inverter types regardless of their capacities.

5.1.4 Cable glands or conduits
To ensure IP55 rating, mount cable glands or conduits on the wiring plate in wiring. The cable glands
or conduits should be selected according to the number of wires to be connected and the wire size.

Chapter 2, Sections 2.4.1 "Cable glands" and 2.4.2 "Conduits" give the sizes of the cable glands and
conduits to be applied when the wires of the recommended sizes are used. Their sizes and mounting
positions differ depending upon the inverter capacity.
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5.1 Mounting and Wiring the Inverter

5.1.5 Wiring precautions

Follow the rules below when performing wiring for the inverter.

AWARNING A

+ 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.

G "deyn

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

* Qualified electricians should carry out wiring.

NNY LS31 ANV NOILYdVd3dd

* 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 the inverter output terminals (U, V, and W).
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.




5.1.6 Wiring of main circuit terminals and grounding terminals
Perform wiring in the order given below. This section also outlines terminal functions.

@ Primary grounding terminal (2G) 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.

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

2) Use athick grounding wire with a large surface area and keep the wiring length as short as possible.

@ Inverter output terminals U, V, and W and secondary grounding terminals (8G) 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 grounding wire of output lines (U, V, and W) 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 M

otor 1

45

Multicore cable

( Note Use shielded wires for the motor cable and route the cable as short as possible. Clamp the
shield to the specified point inside the inverter.

® DC reactor terminals P1 and P(+) (on 200 V class series inverters of 55 kW or above and 400 V
ones of 110 kW or above)

Connect terminals [P1] and [P(+)] of a DC reactor (DCR) bundled as standard for power factor
correction to these terminals.

@ + The wiring length should be 10 m or below.
* When an AC power supply is connected, be sure to connect a DCR.
» Ifa PWM converter is connected to the inverter, no DCR is required.

@ DC link bus terminals P(+) and N(-)
For connection to the DC link bus.

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

® 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.
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5.1 Mounting and Wiring the Inverter

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

( Note ° When wiring the main circuit power lines of the 200 V class series inverters of 5.5 to 45 kW
and 400 V ones of 11 to 90 kW, be sure to pass them through a ferrite core.
* To drive the inverter with single-phase input power, consult your Fuji Electric
representative.

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.

* When shielded wires are not used for the motor cable, remove the motor cable clamps to
prevent the cable covering from getting damaged, which makes the machinery or
equipment incompliant with the EMC standards. Wiring the inverter main power input
lines without passing them through a ferrite core also makes the machinery or equipment
incompliant with the EMC standards due to increase of noise generated by the inverter, but
it does not affect inverter basic operation.

® Auxiliary control power input terminals R0 and T0

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 TO 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 RO and TO.

Terminal rating:

200 to 240 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series of 18.5 kW or below)
200 to 230 VAC, 50/60 Hz, Maximum current 1.0 A (200 V class series of 22 kW or above)
380 to 480 VAC, 50/60 Hz, Maximum current 0.5 A (400 V class series)

@ When introducing a residual-current-operated protective device (RCD)/earth leakage circuit
breaker (ELCB), connect its output (secondary) side to terminals RO and TO. 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 5.4.

Residual-current-

operated
protectice devide/ P(+) P(+)
Earth leakage AC reactor
circuit breaker  Radio noise fiter  pagnetic
Power supply Noise filter contactor LR A A A _4G 46 46
——X/— u//—© +
i L2/S —
——K/— u//—© T
i L3 —
i — U//—Cc) T 1 1
Insulation A A A - -
transformer -9~
Y i
% % | RO A A |_
H 0——14 + —
T0 - DC/DC Power supply for
or : o—+—1—+% | inverter control
Magnetic contactor a\ A4 I_

Auxiliary B contacts _3‘\

Figure 5.4 Connection Example of residual-current-operated protective device (RCD)/
Earth Leakage Circuit Breaker (ELCB)
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@ Grounding for EMC filter, E1 and E2
Usually there is no need to do anything for these terminals.

When the leakage current from the connected EMC filter causes problems with the power supply
system, removing screws from terminals [E1] and [E2] could improve the problem. Note that doing so
loses the effect of the EMC filter so that the inverter is no longer compliant with the EMC standards.
To remove those screws, consult your Fuji Electric representative.

Auxiliary main power input terminals R1 and T1
(on 200 V class series inverters of 22 kW or above and 400 V ones of 45 kW or above)

Usually there is no need to do anything for these terminals.

When the inverter works with the DC-linked power input (in combination with a PWM converter),
these terminals are used to feed AC power.

Using these terminals require switching the main power switching connectors CN R and CN W.

Terminal rating:

200 V class series: 200 to 220 VAC/60 Hz, 200 to 230 VAC/60 Hz
Maximum current 1.0 A

400 V class series: 380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz
500 kW or below: Maximum current 1.0 A
630/710 kW: Maximum current 2.0 A

@ Switching connectors

B Power voltage switching connectors (CN UX) (for 400 V class series inverters of 45 kW or
above)

The 400 V class series of 45 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 Ul. If the power supply to the main power inputs (L1/R, L2/S,
L3/T) or the auxiliary main power input terminals (R1, T1) matches the conditions listed below,
change the jumper to U2.

For the switching instructions, see Figures 5.4-1 to 5.4-4.

(a) 45 to 132 kW

CN UX (red) CN UX (red)

Connector configuration @
ez Ly

398 to 440 V/50 Hz, 430 to 480 V/60 Hz | 380 to 398 V/50 Hz, 380 to 430 V/60 Hz
(Factory default)

Power source voltage

Note The allowable power input voltage fluctuation is within -15% to +10% of the power source
voltage.

(b) 160 to 710 kW

CN UX (red) N UX (red)

Connector configuration <>

<
<

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

Power source voltage (Factory default)

Note The allowable power input voltage fluctuation is within -15% to +10% of the power source
voltage.
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5.1 Mounting and Wiring the Inverter

B Main power switching connectors (CN R and CN W) (for 200 V class series inverters of 22
kW or above and 400 V ones of 45 kW or above)

The standard FRENIC-HVAC series accepts DC-linked power input. The 200 V class series inverters
of 22 kW or above and 400 V ones of 45 kW or above, however, contain AC-driven components. 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 main power input terminals (R1, T1).

For the switching instructions, see Figures 5.4-1 to 5.4-4.

(a) 200 V class series inverters of 22 to 45 kW and 400 V ones of 45 to 90 kW

CN W (white) CN R (red)

Connector configuration

. . When using terminals R1 and T1
When not using terminal R1 or T1

Use conditions (Factory default)

* Feeding the DC-linked power
* Combined with a PWM converter

(b) 200 V class series inverters of 55 kW or above and 400 V ones of 110 kW or above

Connector configuration

CNW
(white)

CNR
(red)

. ) When using terminals R1 and T1
When not using terminal R1 or T1

Use conditions (Factory default)

* Feeding the DC-linked power
» Combined with a PWM converter

@ By factory default, the CN R is set on the position (200 V class series inverters of 22 to 45
kW and 400 V ones of 45 to 90 kW) or on the position (200 V class series inverters of 55
kW or above and 400 V ones of 110 kW or above), and the CN W is set on the position.
Do not exchange them unless you drive the inverter with a DC-linked power supply.

Wrong configuration of these switching connectors causes a heat sink overheat alarm /7~ /or

. 3 [/
a charger circuit alarm /~=~.

5-11
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W |ocation of the switching connectors

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

|1l — Separate power PCB

connectors (CN UX)
<1
<

|| Main power switching
& )]

|
C—11 d
[] Power voltage switching

= connectors (CN R and CN W)

HEH R [ o Q Auxiliary main power input
i i :'r—E terminals (R1, T1)
Auxiliary control power input terminals
(RO, TO)

Figure 5.4-1 Location of Switching Connectors
(200 V class series inverters of 22 to 45 kW and 400 V ones of 45 to 90 kW)

Keypad enclosure Power voltage switching
/ connectors (CN UX)
CEEETHIYS L
Uz 01| E]
. il= ==
a2 24 <S—r Main power switching connectors
(CNRand CNW)
-~
= ~
[ Auxiliary main power input
- (A ~ terminals (R1, T1)
< E)0) (-
. )
~ N Power PCB

Auxiliary control power input terminals
(RO, TO)

Figure 5.4-2 Location of Switching Connectors
(200 V class series inverters of 55 to 90 kW and 400 V ones of 110 to 132 kW)
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=3 a8
R (e
v
EE#
- ) O
Auxiliary control power input >
terminals (RO, TO) %
] o
| Main power switching
connectors (CN R and CN W)
Auxiliary main power input
terminals (R1, T1)

Power voltage switching
connectors (CN UX)

Figure 5.4-3 Location of Switching Connectors
(400 V class series inverters of 160 kW or above)

W (CN UX)
W (CNR), (CN W)

Figure 5.4-4 Removing/Inserting the Jumpers
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@ To remove each of the jumpers, pinch its upper side between your fingers, unlock its fastener,
and pull it up.

When inserting the jumper, fit it over the connector until its fastener snaps into place.



5.1.7 Wiring for control circuit terminals

AWARNING A

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.

ACAUTIONA

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.

Table 5.2 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 5.2 Symbols, Names and Functions of the Control Circuit Terminals

g
% .0 .
= Symbol Name Functions
6 o
[13] Power supply for | Power supply (+10 VDC) for frequency command potentiometer
the potentiometer | (Potentiometer: 1 to 5kQ)
[12] Analog setting The frequency is commanded according to the external analog voltage
voltage input input.
= [[C1] Analog setting The frequency is commanded according to the external analog current
.E‘ current input input.
ED PTC thermistor Connects PTC (Positive Temperature Coefficient) thermistor for motor
:% mnput protection.
[V2] Analog setting The frequency is commanded according to the external analog voltage
voltage input input.
[11] Analog common | Common for analog input/output signals
[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
[X2] Digital input 2 [X7], [FWD] and [REV] by setting function codes EO1 to E07, E98,
. and E99.
[X3] Digital input 3 (2) Input mode, i.e. SINK/SOURCE, is changeable by using the slide
[X4] Digital input 4 switch SW1.
=t (3) The logic value (1/0) for ON/OFF of the terminals [X1] to [X7],
£ [X5] Digital input 5 [FWD], or [REV] can be switched. If the logic value for ON of the
s T terminal [X1] is "1" in the normal logic system, for example, OFF is
gﬁ [X6] Digital input 6 "1" in the negative logic system and vice versa.
[X7] Digital input 7
[FWD] Run forward Short-circuiting terminals [FWD] and [CM] runs the motor in the forward
command direction and opening them decelerates the motor to a stop.
[REV] Run reverse Short-circuiting terminals [REV] and [CM] runs the motor in the reverse
command direction and opening them decelerates the motor to a stop.
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4 g
= Symbol Name Functions
6 o
[EN1] Enable input 1 (1) Opening terminals [EN1] and [PLC] or terminals [EN2] and [PLC]
stops the inverter's output transistor.
[EN2] Enable input 2 (2) These terminals are exclusively used for the SOURCE mode input and

cannot be switched to the SINK mode input.

5 (3) Ifinput to either one of [EN1] and [EN2] is OFF, the inverter issues an
£ alarm (ECF).
gb [PLC] Power for Connects to PLC output signal power supply.
A programmable
logic controller
signals 9
[CM] Digital input Two common terminals for digital input signals. _%
common o
[FM1] Analog monitor These terminals output monitor signals of analog DC voltage (0 to +10 V)
E:D‘S or analog DC current (+4 to +20 mA DC or 0 to +20 mA DC).
s £ [FM2]
<73
[11] Analog common | Two common terminals for analog input and output signals.
[Y1] Transistor Both the SINK and SOURCE modes are supported.
output 1

(1) Various signals such as inverter running, frequency arrival and
[Y2] Transistor overload early warning can be assigned to terminals [Y1] to [Y4] by
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] output 2 setting function code E20 to E23.
% (2) Itis possible to switch the logic value (1/0) for ON/OFF of the
5 [[Y3] Transistor terminals between [Y1] to [Y4], and [CMY]. If the logic value for ON
g output 3 between [Y1] to [Y4] and [CMY] is 1 in the normal logic system, for
g example, OFF is 1 in the negative logic system and vice versa.
e | [Y4] Transistor
output 4
[CMY] Transistor output | Common terminal for transistor output signals
common
[Y5A/C] General-purpose | (1) A general-purpose relay contact output usable as well as the function
relay output of the transistor output terminal [Y1], [Y2], [Y3] or [Y4].
(2) Whether excitation or non-excitation causes this terminal to output an
‘g alarm can be switched.
3 [30A/B/C] Alarm relay output | (1) Outputs a contact signal (1C) when the protective function has been
E‘ activated to stop the motor.
& (2) Any one of output signals assigned to terminals [Y 1] to [Y4] can also

be assigned to this relay contact to use it for signal output.

(3) Whether excitation or non-excitation causes this terminal to output an
alarm can be switched.

DX+/DX- RS-485 The communications port transmits data through the RS-485 multipoint
/SD communications | protocol between the inverter and a computer or other equipment such as a
5 port 2 PLC (Programmable Logic Controller).
ki (Terminal block)
§ RJ-45 RS-485 Used to connect the inverter with the keypad. The inverter supplies the
g connector for | communications | power to the keypad through the pins specified below. The extension cable
O | the keypad port 1 for remote operation also uses wires connected to these pins for supplying
(Standard RJ-45 | the keypad power.
connector)




= o
2 % Symbol Name Functions
6 o
§ g CN10 USB port Used as a USB port connector (mini B) that connects the inverter to a
g = computer. This connector enables connection with the inverter support
S ° loader (FRENIC-HVAC Loader).

3? CN11 Connector for A connector for an optional battery.

S? battery For details, refer to Section 4.5 "Battery."

@ * 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).
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5.1.8 Setting up the slide switches

AWARNING A

Before changing the switches, turn OFF the power and wait at least ten minutes. Make sure that the LCD monitor is
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 occur.

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 5.5.

To access the slide switches, remove the front cover so that you can see the control PCB.

Table 5.3 lists the function of each slide switch.

Table 5.3 Function of Each Slide Switch

Slide Switch Function
SW1 Switches the service mode of the digital input terminals between SINK and SOURCE.
- This switches the input mode of digital input terminals [X1] to [X7], [FWD] and [REV] to be
used as the SINK or SOURCE mode.
- Factory default: SINK
Sw2 Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF.
(RS-485 communications port 2, on the terminal block)
- If the inverter is connected to the RS-485 communications network as a terminating device,
turn SW2 to ON.
SW3 Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF.
(RS-485 communications port 1, for connecting the keypad)
- To connect a keypad to the inverter, turn SW3 to OFF (Factory default).
- If the inverter is connected to the RS-485 communications network as a terminating device,
turn SW3 to ON.
SW4/SW6 Switches the output mode of the analog output terminal [FM1]/[FM2] between voltage and
current.
When changing this switch setting, also change the data of function code F29/F32.
[FM1] [FM2]
Output mode SW4 F29 data SW6 F32 data
Voltage output (Factory default) VOl 0 V02 0
Current output 101 1,2 102 1,2
SW5 Switches the property of the analog input terminal [C1] between analog setting current input and
PTC thermistor input.
When changing this switch setting, also change the data of function code H26.
Output mode SW5 H26 data
Analog setting current input c1 0
(Factory default)
PTC thermistor input PTC 1 (alarm) or 2 (warning)
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Figure 5.5 shows the location of slide switches on the control PCB.

\ Switching examples and factory default
EE—— Switching examples and factory default

_
L1 o3 SW1 SW2 SW3 |SW4/SW6| SW5
L Shipping
[o] destination a l
FRNOODARID SINK| OFF | OFF |volNvO2| ClI

-4A/N/U
S5 SOURCE I I I

swz m FRNOOOAR1O
G g o AE @ 1
Swef @&k Sws L
[©]

Figure 5.5 Location of the Slide Switches
on the Control PCB

[o] |

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

Slider in the correct position or
Slider in an ambiguous position

5.1.9 USB port

AWARNING A

To connect a USB cable, turn OFF the power and wait at least ten minutes. Make sure that the LCD monitor is 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 occur.

The USB port* (CN10) is located in the upper right corner of the control printed circuit board (control
PCB). To connect the USB cable to the port, remove the front cover so that you can see the control

PCB.

Connecting the inverter to a PC with a USB cable enables remote —
control from FRENIC-HVAC Loader. On the PC running FRENIC- 0
HVAC Loader, it is possible to edit, check and manage the inverter's T CNTO [T
function code data and monitor the running/alarm status of the

inverter.

]

* mini B, compliant with Ver. 2.0

Figure 5.6 USB Connector Position
on Control PCB



5.2 Mounting and Connecting a Keypad

5.2 Mounting and Connecting a Keypad

5.2.1 Parts required for connection

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 10BASE-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 to make the inverter compliant with the EMC
Directive)

(Note 2) Use the screws with a length suitable for the wall thickness.

5.2.2 Mounting procedure

After completion of wiring, remove the keypad from the inverter and mount it to the panel using the
following procedure. Make sure that the inverter power is shut down beforehand.

(1) Remove the front cover, then remove the keypad by pulling it toward you with the hook held
down as directed by the arrows shown below.

Figure 5.7 Removing the Keypad

[ For the front cover removal procedure, refer to Section 5.1.2.1 "Removing and mounting the
front cover and the wiring plate."
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(2) Cut the panel out for a single square area and perforate two screw holes on the panel wall as
shown in Figure 5.8.

(Unit: mm)
Depth

11

8.2 58

23

0 2.0 ; w
i=a 1 = (X Panel cutout
: |

o
116

’ )
. (=} Screw ’
M3 x 12 “ holes !
(To be ’
provided by
the customer) ! i 2x 94
o W |
Outer surface /l Back view (58) 685
of panel 121023 Dimensions of panel cutting (viewed from A)

* |f the thickness of the panel is
outside the range specified here,
use screws of an appropriate length.

Figure 5.8 Location of Screw Holes and Dimension of Panel Cutout

(3) Mount the keypad on the panel wall with 2 screws as shown below. (Recommended tightening
torque: 0.7 Nem)

RJ-45 connector

Panel

M3 x 12
(To be provided by
the customer)

o
%/

Figure 5.9 Mounting the Keypad
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5.2 Mounting and Connecting a Keypad

(4) Using a remote operation extension cable or a LAN cable, interconnect the keypad and the
inverter (insert one end of the cable into the RS-485 port with RJ-45 connector on the keypad and
the other end into that on the inverter) (See Figure 5.10).

RJ-45 connector
(modular jack)

Remote operation
extension cable

Panel (CB-5S, CB-3S, CB-1S)
or LAN cable

Multi-function
keypad /
RJ-45 connector
To the standard
RS-485 port

Figure 5.10 Connecting the Keypad to the Inverter with Remote Operation Extension Cable or
an Off-the-shelf LAN Cable

(5) Be sure to put the front cover back into place before using the inverter.

Note After the keypad is removed, the enclosure rating of the inverter unit is IP0O.
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5.3 Operation Using the Keypad

5.3.1 LCD monitor, keys and LED indicators on the keypad

The keypad allows you to run and stop the motor, monitor the running status, specify the function
code data, and monitor 1/O signal states, maintenance information, and alarm information.

LED indicators

STATUS

WARN. ALARM

LCD monitor EEEEH  GlEE B

MY
60,0012
RU Juliel, Thu
11:45 PH
Sv1 15.88rP=

P¥1 18.88HFa
PRG®Program Mei

i@ ° @llff—— Run key (forward)
= e @,/ Run key (reverse)

RESET key— [ < ‘\@/ ° @ @71”" STOP key
e w—

HELP key

Programming keys

Program key

UP/DOWN/LEFT/RIGHT SET key
arrow key

Figure 5.11 Names and Functions of Keypad Components

1. LED indicators: These indicators show the current running status of the Refer to Table 5.4.
inverter.

2. LCD monitor: This monitor shows the following various information Refer to Figure 5.12
about the inverter according to the operation modes. and Table 5.6.

3. Keys: These keys are used to perform various inverter Refer to Table 5.5.
operations.
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5.3 Operation Using the Keypad

Table 5.4 Indication of LED Indicators

LED Indicators Indication
Shows the inverter running state.

= £

(Greeny | Flashing | Norun command input (Inverter stopped)
ON Run command input

= Shows the light alarm state.

WARN. .
(Yellow) | OFF | Nolightalarm has occurred.

Flashing /ON A light alarm has occurred.

Shows the alarm state (heavy alarm).

l(\lliﬁéz"; OFF No heavy alarm has occurred.

Flashing A heavy alarm has occurred.

G "deyn

Table 5.5 Overview of Keypad Functions

Number Keys Functions

31 This key switches the operation modes between Running mode/Alarm mode and

Programming mode.

Reset key which works as follows according to the operation modes.
B [n Running mode: This key cancels the screen transition.

39 B In Programming mode: This key resets the alarm states and switches to
Programming mode.

M [n Alarm mode: This key discards the settings being configured and
cancels the screen transition.

NNY LS31 ANV NOILYdVd3dd

UP/DOWN key which works as follows according to the operation modes.
B [n Running mode: These keys switch to the digital reference frequency and
PID command modification screen (when commands
/ from the keypad are enabled).
3.3 B In Programming mode: These keys display multiple alarms and alarm history.
M In Alarm mode: These keys select menu items, change data, and scroll
the screen.

@ @ These keys move the cursor to the digit of data to be modified, shift the setting item,
/ and switch the screen.

Set key which works as follows according to the operation modes.
B [n Running mode: Pressing this key switches to the selection screen of the

LCD monitor content.
3-4 B [n Programming mode: Pressing this key switches to the alarm detailed

information screen.

B [n Alarm mode: Pressing this key established the selected items and data
being changed.

Pressing this key calls up the HELP screen according to the current display state.
L) Holding it down for 2 seconds toggles between the remote and local modes.

Pressing this key starts running the motor in the forward rotation (when a run
3-6 .
command from the keypad is enabled).
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Table 5.5 Overview of Keypad Functions (continued)

Number Keys Functions

Pressing this key starts running the motor in the reverse rotation (when a run

37 command from the keypad is enabled).

Pressing this key stops the motor (when a run command from the keypad is enabled

3-8 or the STOP key priority is selected).

B LCD monitor

The LCD monitor shows various information of the inverter according to the operation modes.

< Screen sample in Running mode > Status icons (p.5-19)

Sy MG

Main monitor display Main monitor (p.5-37)

(p.5-37) /
Running status (p.5-21) 6@_@@ HZ Date/Time settings
. 1 (When RTC is ON)
Sub-monitor 1 (p.5-37) RU ﬂ]}{glﬁﬂm (p.5-34)

Sub-monitor 2 (p.5-37) 33% 1%-33”;;

Help available (p.5-19)
Operational guide —4PRG:Program Mﬂﬂﬂf/

Shows the related info
while scrolling.

by [ SHly @G . .
- Time setting
] Forced RUM Foutl (when RTC is ON)
tatus message .5-34
s | 6000Hz 0000Hz |/ =
status to be informed. RU JUL/EL Thu RUN 11:45 PM e
11:45 PM SY] [
5¥1l 18.88MPa P¥1 ""“"""""‘"‘h/_ Bar graph
P¥1 8.88MPa Iout = ¢ (p.5-37)
PRG:Program Meni PRG:Program MenE
< Screen sample in Alarm mode > Shows the current time in the center.

(when RTC is ON) (p.5-34)

Alarm Information (p. 5-68) Page display

11:45 5
Latest Alarm

L G

Number of consecutive alarms
(p.5-68)

Alarm code (p. 5-68)
Overlapping alarm 1

(Nothing appears if there is no alarm.)
Overlapping alarm 2

During ACC (Nothing appears if there is no alarm.)
ul/81, Thu 11:48 PM (p.5-68)

|[®Cause Remaining jp——— Most recent alarm

Alarm factor (p. 5-68)

Duer Current

Alarm history
(when RTC is ON)
(p. 5-68)

Figure 5.12 Screen Samples In Running and Alarm Modes
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5.3 Operation Using the Keypad

Table 5.6 Icons on the LCD Monitor

Status icons that show the running status, run command sources and various icons
Running status (rotation | Running forward
direction) Running reverse
HHD Run command source | Keypad
EEH External terminals
LoC Keypad in local mode
Communications link
LN Timer operation Running under timer control
(Timer enabled and run command entered)
e + Stopped under timer control o
(Timer enabled and run command entered) 2
* PID control being canceled (during running or stop) ©
* Pause date (during running or stop) !
ex! Timer enabled, real-time clock normal, no run command entered %
(except during canceling) m
T Timer operation specified and real-time clock info lost (running %
prohibited) B
All of terminals [TM1] to [TM4] are OFF (running prohibited) o
L3 PID operation (Internal | Internal PID configured and PID1 being selected )Z>
PID) (This icon appears even a run command is OFF.) %
Lz Internal PID configured and PID2 being selected H
(This icon appears even a run command is OFF.) (i')
L PID operation stopped temporarily, e.g., due to slow flowrate g
(Run command being ON) P
L5 PID operation canceled (including boost)
m Battery state Battery connected and sufficiently charged.
= Battery not connected or low battery charge
= Password protection Inverter being locked (Force to stop, Inoperable)
i) state Locked with password 2 (Access to function codes is prohibited.)
G Locked with password 1 (Function code data change is prohibited.)
(W] Lock being released (Password being canceled)
Running status
STOP Running status No run command entered or inverter stopped
RUN Run command entered or during inverter output
HELP that displays help information corresponding to the current screen
] Help available
B (flashing) Help being displayed

@ LCDs have temperature characteristics. The low temperature slows down the LCD response;
the high temperature makes the screen contrast high so that contrast adjustment may be
needed.
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5.4 Overview of Operation Modes

FRENIC-HVAC features the following three operation modes:

B Running mode

W Programming mode :

B Alarm 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 motor with the €9 / &) / 609 keys.

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

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

. Ifan alarm condition arises, the inverter automatically enters Alarm mode. In

this mode, you can view the corresponding alarm code* and its related
information on the LCD monitor.

* Alarm code: Indicates the cause of the alarm condition. For details, refer to Chapter 9,
Section 9.1 "Protective Functions" and Section 5.6.5 "Reading alarm information" in
this chapter.

Figure 5.13 shows the status transition of the inverter between these three operation modes. If the
inverter is turned ON, it automatically enters Running mode, making it possible to start or stop the

motor.
Power ON
—|  Running mode |+ — Programming mode}—,
[HND) Sy 0 S BND 11:45 G by @
Foutl Fref 8.88Hz
00,00
/ 8.Quick Setup
- HZ OI' 1.Start-up
STOPﬂ“'{SMPTPru 2.Function Code
N 3.INY Info
Sv1 18.88MPa d.4larm Info
P""l. 8.88MPa 5.User Config
PRG:Program Men@ PRG:To_Operation@
\ v o
[} ‘ Pid ]
\ N/ Release of , I}
‘\\‘ \\ an alarm /" /l
\ “ r - ) / /
Occurrence of \ 1__Alarmmode | / ’
an alarm AN

| 11:45 S LS 0 G
Latest Alarm ]

0C1

QOver Current

During ACC
Jul/81,Thu 11:48 PM

®Cause Remaining

(Press this key
if an alarm has
occurred.)

Figure 5.13 Status Transition between Operation Modes
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5.5 Running Mode

5.5 Running Mode

When the inverter is turned on, it automatically enters Running mode in which you can:

(1) Monitor the running status (e.g., output frequency and output current),

(2) Configure the reference frequency and PID commands, etc.,

(3) Run/stop the motor,

(4) Switch between remote and local modes

(5) Switch the operation from the keypad to the one by external signals (terminal block), and
(6) Monitor light alarms

5.5.1 Monitoring the running status

G 'deyo

In Running mode, the nine items listed below can be monitored. Immediately after the inverter is
turned on, the monitor item specified by function code K10 is displayed. Press the (&) key to switch

between monitor items. 3
Table 5.7 Monitoring Items (Selectable anytime) E
Sub- Function §
Monitor names - Unit Meaning of displayed value code data 3
monitor o
for K10 >
>
Speed monitor Function code K11 specifies what to be displayed on the main monitor. 0 %
Output frequency 1 r_n'
(before slip Foutl Hz Frequency actually being output (K11 =1) o
compensation) ;_U'
Output frequency 2 %
(after slip Fout2 Hz Frequency actually being output (K11=2)
compensation)
Reference . _
frequency Fref Hz Reference frequency being set (K11 =3)
. 120
Motor speed Sync r/min | Output frequency (Hz) x FoOL (K11 =4)
Load shaft speed Load r/min | Output frequency (Hz) x K30 (K11 =5)
Output frequenc
Speed (%) SPD % | Tt TTEqUeNTy 100 (K11 =8)
aximum frequency
Output current lout A Current output from the inverter in RMS 13
Output voltage Vout \% \oltage output from the inverter in RMS 14
Motor output torque in %
0,
Calculated torque TRQ % (Calculated value) 18
Input power PWR kw Input power to the inverter 19
— -
Load factor LOE % Load factor of the motor in % as the rated output being o5
at 100%
Motor output MPW kw Motor output in KW 26
An analog input to the inverter in a format suitable for a
Unit desired scale.
Analog input monitor AMon specified Refer to function codes below. ”7
(Note 1) for each | Terminal [12]: C59, C60
terminal | Terminal [C1]: C65, C66
Terminal [V2]: C71, C72
Input watt-hour (kWh)
Input watt-hour Wh - 100 35
Refer to function code K31 for details.
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The following monitor items appear only when the related PID control or external PID control is
enabled. Items for the PID control and external PID control being disabled cannot be displayed.

Table 5.8 Monitoring Items (Selectable when PID control or external PID control is enabled)

Sub- Function
Monitor names W Unit Meaning of displayed value code data
monitor
for K10
J105 | PID command and its feedback converted into physical
PID command (Note 2) sV J205 | quantities of the object to be controlled. >0
PID feedback amount PV The display unit can be selected with Function code J105 51
(Note 2) a and J205.
o - -

PID output (Note 2) MV % PID OL})tput in %, assuming the maximum frequency (FO1) 52

as 100%
PID control 1 SV1 _ 53
command (Note 3) PID control 1 command and its feedback converted into
PID control 1 physical quantities of the object to be controlled.
feedback amount PV1 - The display unit can be selected with Function code J105. 54
(Note 3)
PID control 2 SV2 _ 55
command (Note 3) PID control 2 command and its feedback converted into
PID control 2 physical quantities of the object to be controlled.
feedback amount PV2 - The display unit can be selected with Function code J205. 56
(Note 3)
External PID control 1
command value E. SVF - 60
(Note 4)
External PID control 1
feedback amount E. PVF - 61
(Note 4)

PID output in %, assuming the maximum frequency (FO1)
External PID control 1 E MV1 B as 100% 62
output (Note 4) . . . .

The display unit can be selected with Function code J505.
External PID control 1
manual command E. MUI % 63
(Note 5)
External PID control 1 o
command (Note 6) E. SVl /o 64
External PID control 1
feedback amount E. PV1 - The display unit can be selected with Function code J505. 65
(Note 6)
External PID control 2 o
command (Note 7) E.Sv2 Q 70
External PID control 2
feedback amount E.PV2 - The display unit can be selected with Function code J605. 71
(Note 7)
External PID control 2 E. MV2 - The display unit can be selected with Function code J605. 72
output (Note 7)
External PID control 2
manual command E. MU2 % 73
(Note 8)
External PID control 3 o
command (Note 9) E.SV3 /0 80
External PID control 3
feedback amount E.PV3 - The display unit can be selected with Function code J655. 81
(Note 9)
External PID control 3 E.MV3 - The display unit can be selected with Function code J655. 82
output (Note 9)
External PID control 3
manual command E. MU3 % 83

(Note 10)
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5.5 Running Mode

(Note 1)

(Note 2)

(Note 3)

(Note 4)

(Note 5)

(Note 6)
(Note 7)
(Note 8)

(Note 9)
(Note 10)

The analog input monitor appears only when it is assigned to terminal [12], [C1] or [V2] with any of E61 to
E63 (data = 20). Specify the display unit with C58, C64 or C70.

These items appear when J101 (PID control 1) or J201 (PID control 2) # 0. The i or L appears on the
status icon field, indicating that the internal PID is selected.

These items appear when:
-J101 (PID control 1) or J201 (PID control 2) # 0
-J101 (PID control 1) or J104 (PID control 1) # 0

These items appear when J501 (External PID control 1) # 0.

These items appear when J501 (External PID control 1) # 0 and %/EPID1 ("Cancel external PID control 1")
is assigned to any digital input terminal.

These items appear when J501 or J504 (External PID control 1) # 0.
These items appear when J601 (External PID control 2) # 0.

This item appears when J601 (External PID control 1) # 0 and %/EPID2 ("Cancel external PID control 2")
is assigned to any digital input terminal.

These items appear when J651 (External PID control 3) # 0.

This item appears when J651 (External PID control 3) # 0 and %/EPID3 ("Cancel external PID control 3")
is assigned to any digital input terminal.
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5.5.2 Setting up frequency and PID commands

You can set up the desired frequency and PID commands by using @ and &) keys on the keypad. It is
also possible to set up the frequency command as load shaft speed, motor speed or speed (%) by
setting function code K11.

W Setting up a frequency command
Using the keypad (FO1 = 0 (factory default) or 8)

(1) Set function code FO1 to "0" or "8" (N /&) keys on keypad).
This can be done only when the inverter is in Running mode. Foutl

(2) Press the @ / &) key to display the current reference 68 @@HZ

fi . The lowest digit will blink. At b4 O LI TN
requency € lowest digit wi m <Dig. Speed Ref>

(3) To change the reference frequency, press the @ / &) key again. Ref. HAMD
The new setting can be saved into the inverter's internal 8.88~68.88
memory.

PRG:Program Menu

Figure 5.14 Setting up Frequency
(display sample)

- » The reference frequency will be saved either automatically by turning the main power
P OFF or only by pressing the (&) key. You can choose either way using function code E64.

« When you start specifying the reference frequency or any other parameter with the @ /
© 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.

Using the )/ Q) key moves the cursor (blinking) between digits, making change to the
large value easily.

« Setting FO1 data to "8" (Y /&) keys on keypad) 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.
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5.5 Running Mode

Using analog input (FO1 =1 to 3, or 5)

» Applying the gain and bias to analog inputs (voltage inputs to terminals [12] and [V2], and current
input to terminal [C1]) enables the frequency to be set within an arbitrary range (frequency vs.
analog input level).

(Refer to the description of F18, C32, C37, C42, C61, C67.)
» Noise reduction filters are applicable to these analog inputs.
(Refer to the descriptions of C33, C38 and C43.)

* The normal/inverse operation for the frequency command 1 setting (FO1) can be selected with
function code C53 and be switched between them with the terminal command I'VS assigned to any
of the digital input terminals.

(Refer to the descriptions of EO1 through E07.)

@ » To input bipolar analog voltage (0 to 10 VDC) to terminals [12] and [V2], set C35 and
ote C45 data to "0." Setting C35 and C45 data to "1" enables the voltage range from 0 to +10
VDC and interprets the negative polarity input from 0 to -10 VDC as 0 V.
* 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 K11 (=4, 5, or 8).

W Settings under PID process control

To enable the PID process control, you need to set the J101 data (PID control 1) or J201 data (PID
control 2) to "1" or "2."

The main monitor can be selected with the (8) key. The items that can be specified or checked with ()
and &) keys are switchable between PID process commands under PID monitoring and manual speed
commands under any other monitoring.

Setting the PID process command with @ and @ keys
(1) Set function code J102 to "0" (N / &) keys on keypad).

(2) Set the LCD monitor to something other than the speed monitor (K10=0) when the inverter is in
Running mode. When the keypad is in Programming or Alarm mode, you cannot modify the PID
process command with the ™ / &) key. To enable the PID process command to be modified with
the ™ / &) key, first switch to Running mode.

(3) Press the ™ /&) key to display the PID process command. The lowest digit and its decimal point
blink on the LCD monitor.

<Dig. PID Ref>
Ref. PID-HAMD
+8.88~+180.88

PRG:Program Menu

Figure 5.15 Setting the PID Process Command (display sample)

(4) To change the PID process command, press the @ / &) key again. The new setting can be saved
into the inverter's internal memory.
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G * The PID process command will be saved either automatically by turning the main power
OFF or only by pressing the (&) key. You can choose either way using function code E64.

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

« When function code J102 is set to any value other than "0," pressing the ™ /&) key
displays, on the LCD monitor, the PID command currently selected, while you cannot
change the setting.

The LCD monitor shows the guidance as shown below.

{Remote Ref>
Ref. PID-S¥1 &

PRG:Program Menu

Table 5.9 PID Process Command Manually Set with @ / @ Key and Requirements

PID control PID control LCD monitor PID multistep
(Mode selection) [((Remote command SV) K10 command With @ / @ key
J101 J102 PID-SS1, PID-SS2
0 PID process command by
keypad
lor2 Other than 0 ON or OFF
Other than 0 PID process command
currently selected

Setting up the frequency command with @ and @ keys under PID process control

When function code F01 is set to "0" (®N /&) keys on keypad) and frequency command 1 is selected
as a manual speed command (when disabling the frequency setting command via the communications
link, multistep frequency command, and PID control), switching the LCD monitor to monitoring
except PID monitoring in Running mode enables you to modify the frequency command with the () /
Q) keys.

In Programming or Alarm mode, the @™ /&) keys are disabled to modify the frequency command.
You need to switch to Running mode.

Table 5.10 lists the combinations of the commands and the figure illustrates how the manual speed
command @ entered via the keypad is translated to the final frequency command @.

The setting procedure is the same as that for setting of a usual frequency command.
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5.5 Running Mode

Table 5.10 Manual Speed (Frequency) Command Specified with @ / @ Keys and Requirements

E’I\I/II?);:ntrol LCD Frequency | Multi- Canmur.li- Fire mode Cancel PID Pressing @ / @

selection) monitor | command 1 |frequency cat10n§ link EMS control keys controls:

7101, J102 K10 FO1 SS1, SS2 operation LE Hz/PID
OFF PID output
(PID (as final frequency
enabled) command)

0 OFF OFF OFF
ON Manual speed
(PID (frequency) command
disabled) | set by keypad
lor2 0
OFF PID output
(PID (as final frequency
enabled) | command)
Other than the above
ON Manual speed
(PID (frequency) command
disabled) | currently selected
)
§ F01=0 Link disabled
. LE = OFF
Manual speed command . 882,1=0OFF
from keypad PID disabled
Hz/PID = ON Fire mode

Frequency setting other —O

than above
Command via link —I—O

Multi-frequency command IO
PID output (as frequency command)

FMS @

}_l_o ——O—— Final frequency command

Fire mode [~
frequency
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5.5.3 Running/stopping the motor

LCD monitor =

60001

RUN Jul/e1, Thu
11:45 PN

SvV1 15.881Pa
PV1__ 18.88ms
PRG#Progaram Mei

@I

By factory default, pressing the € / &) key LED indicators
starts running the motor in the forward or

Programming ‘l
keys

reverse direction and pressing the key
Program key//“/‘/m
RESET key %/ @@

decelerates the motor to stop. The € / =) key
is enabled only in Running mode.

UP/DOWN/LEFT/RIGHT SET key HELP key
arrow key

Run key
=3 (forward)

Run key
(reverse

STOP key

B Operational relationship between function code F02 (Operation method) and € /
key

Table 5.11 lists the relationship between function code FO02 settings and the €9 / &) key, which
determines the motor rotation direction.

Table 5.11 Motor Rotation Direction Specified by F02

Data for F02 Pressing @ / ®&Y runs the motor:
0 In the direction commanded by [FWD] or [REV]. | Forward (Note)
| 9 / 6= keys disabled )
(The motor is driven by [FWD] or [REV].) ¥ Reverse
2 In the forward direction. ) o
(Note) The rotational direction of
3 In the reverse direction. IEC-compliant motors is opposite to that

of the motor shown here.

[LL]] For the details on operations with function code F02, refer to Chapter 6 "FUNCTION CODES."

5.5.4 Remote and local modes

The inverter is available in either remote or local mode.

In remote mode, run and frequency commands are selected by function codes. In local mode, the
command source is the keypad, regardless of the settings specified by function codes.

Holding down the (=9 key on the keypad for 2 seconds or more switches between remote and local
modes.

Switching these modes is also possible by a digital input signal provided from the outside of the
inverter. You need to assign LOC (Select local (keypad) operation) as a digital input signal to any of
terminals [X1] to [X7].

(EQ Refer to EO1 through E07.)

Tip The current mode can be checked by the status icons. The [HHDO| / [EEH / is displayed in
remote mode and the , in local mode.

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.
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5.5 Running Mode

5.5.5 Changing from keypad operation to external signal (terminal
block) operation

By factory default, both the run commands (€9 / &) / € key) and frequency commands are sourced
from the keypad. This section provides other external command source samples--an external
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 Factory
code Name Data default
. . 0O
FO1 Frequency command 1 1: Analog voltage input to terminal [12] 0 3
o
F02 Operation method 1: External digital input signal 0 o
E98 Terminal [FWD] function 98: Run forward command FWD 98
E99 Terminal [REV] function 99: Run reverse command REV 99

If terminal [FWD] and [REV] are ON, the FO2 data cannot be changed. First turn those

Not
oe terminals OFF and then change the FO2 data.

(2) Wire the 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].

NNY LS31 ANV NOILYdVd3dd

(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).

[LL] For precautions in wiring, refer to Chapter 2 "SPECIFICATIONS."

5.5.6 Monitoring light alarms

The FRENIC-HVAC 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 L-AL on
the LCD monitor and flashes the WARN. 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 H181 to H184 beforehand.

Assigning the LALM signal to any one of the digital output signals with any of function codes E20 to
E24 and E27 (data = 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 9, Section 9.3.1 "Alarm Codes."

B How to reset a light alarm

If the light alarm factor has been removed, pressing the &%) key stops flashing of the WARN. LED and
turns LALM signal OFF. If not, pressing the &%) key turns the WARN. LED ON and then the LED
automatically goes OFF the moment the light alarm factor is removed.

B How to check a light alarm factor

If a light alarm occurs, an alarm code appears on the LCD monitor. To check the current light alarm
factor, enter Programming mode by pressing the €9 key and select "2. Light Alarm History" of "4.
Alarm Info." It is possible to check the factors of the last five light alarms.
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5.6 Programming Mode

Programming mode allows the setting and confirmation of function codes, and monitoring of
maintenance-related and input/output (1/0) terminal information, as well as other functions. A menu
format is used to enable simple function selection. The menu transition for programming mode is

shown below.
Running Mode Alarm Mode
_M | (HND) 11:45
Fref Occurence of [HETEIND

@@@HZ an alarm. . OC]_ 3

Erl

STOP ' | o &
: @ Ouer Current
Iout 0.804 During ACC
Jul/81,Thull:4d8PM
®Cause Remaining

PWR 8.83kw
PRG:Program Menu

A
SET
Y= PRG]
0. Quick Setup
Programming Mode »| PRG>8
Mo ~~ ---- TRefer to 5.6.1]
11:45
% Fref 8.88H=z
PRG
- 1. Start-u
8.Quick Setup SET -
2 PRG>1
| LStart-up > 1.Language - TRefer 10 5.6.2.1
> 2.Function Code : - TRefor 1o 5.6.2.1
Z.INY Info ESE 2.4pp Se_lect eferto 5.6.2.1]
: XS 3.Date/Time ---- [Refer to 5.6.2.3
g-nlar"‘tl"{? 4.Disp Setting - TRefer t0 5.6.2.4]
.User ontig
! 6. Tools | 2. Function Code
PRG>2
y »| 1.0ata Set ---- TRefer to 5.6.3.1]
: 2.Data Check ---- TRefer to 5.6.3.2]
Monitor Mode 3.Changed Data [ [Referto5.6.3.3]
: eaaa
L7 S E— IP““ 4.Data CoPy [Refer to 5.6.3.4]
@ @@ 5.Timer Setup - [Refer t0 5.6.3.5]
| HZ 6.Initialize " IRefer to 5.6.3.6
<Main Monitor>
32.1':*};&—;%"#3; 3. INV Info
13.0utput Current PRG>3
RESET,PRG:Cancel »| 1.LEnergy Monitor |- Refer to 5.6.4.1J
2.0p Monitor ---- TRefer t0 5.6.4.2]
1.Fout(Sync) 3.1/0 Check - TRefer t0 5.6.4.3
13. Output Current 4.Maintenance - TRefer to 5.6.4.4]
14. Outout Volt 9.Unit Info " TRefer to 5.6.4.5]
. Output Vo
@ @ 18. Motor Torque 4. Alarm Info
PRG>4
19.Input Power »| 1.41aem History |--TReferto5.6.5.1]
25. Load Factor 2.Warn. Historu ---- TRefer t0 5.6.5.2
3.Retry History |- Referto5.6.5.3]
26. Motor Power
Yy 35. Watt-hour 5. User Config
_ [PRG>S
>11.Select Q.Setup|-- Referto5.6.6.1]
2.Password ---- TRefer to 5.6.6.2]
PRG>6
»1.PID Monitor ---- TRefer t0 5.6.7.1]
2.Multi-Op Mon |- Referto5.6.7.2]
3.CLogic Monitor |- Referto 5.6.7.3]
4.Resonant Avd. [~ TReferto5.6.7.4]
5.Load Factor " [Refer to 5.6.7.5]
6.COM Debug """ TRefer to 5.6.6.6 ]
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5.6 Programming Mode

Basic Screen Configuration

B Main menu screen

Pressing the ¢r9 key while the Running mode screen is displayed will show the main menu screen.

PRG « | Hierarchy display +  Use the ™ /&) keys to choose the desired menu

%QUiCk S scroll on/off item from the main menu screen.
Start-up

2.Function Code _
3.INV Info Shows main menu
4.Alarm Info
5.User Config

W Hierarchy display

The hierarchical structure for each screen is "Main menu" = "Sub-menu" = "Detailed menu" =
"Data revision screen". Make each menu selection to move to the data revision screen.

G "deyn

Explanation of designation

Y
In this manual, the menu transition of [Programming mode] = [Main menu item 1, "Start-up'| = ?.9.
Sub-menu item 3, "Date/Time"| = [Detailed menu item 2, "Adjust"| will be shown as =
PRG > 1(Start-up) > 3(Date/Time) > 2(Adjust). g
S
Menu types are shown in Table 5.12. >
Z
Table 5.12 Programming Mode Menus 3
m
i i n
Main Sub-Menu Hle.rarchy Principal Functions —
Menu Display Pl
C
0. Quick Setup: Shows only frequently used function codes. z

— — PRG>0

1. Start-up: Sets functions for initial settings.
1 Language PRG>1>1 Sets language to be displayed on LCD monitor.
) Select application | PRG>152 Allows individual 1glt1a}1zat10n of function codes that
are grouped by application.
Allows setting of date, time and daylight saving time.
3 Set clock PRG=1>3 Date and time display format can also be changed.
4 Set display PRG>1>4 Selects content to be displayed on LCD screen.

2. Function Code: Setting screens related to function codes, such as setting/copying function code data.

1 Set data PRG>2>1 Allows function code data to be displayed/changed.
2 Confirm data PRG>2>2 Allows confirmation of function code settings.

3 dC;tr;ﬁrm revised PRG>2>3 anlclt(;v:;_z(:;irlrtn:gErrll gosf. function code changes from
4 Copy data PRG>2>4 Reads, writes and verifies function code data.

5 Timer operation | PRG>2>5 Allows setting of timer operation status.

Restores function code data values to factory-default

6 Initialize data PRG>2>6 .
settings.
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Table 5.12 Programming Mode Menus (Continued)

Main
Menu

Hierarchy

Sub-Menu Display

Principal Functions

3. INV Info: Allows monitoring of inverter operational status.

1 Power monitor PRG>3>1 Allows monitoring of the estimated amount of power.
2 Oper'atlon PRG>3>2 Displays operational information.
monitor
3 I/O check PRG>3>3 Displays external interface information.
4 Mamtena}nce PRG>3>4 Dlsplays' cumul?tlve run time and other information
information used during maintenance.
5 Unit information | PRG>3>5 Allows confirmation of inverter type, serial number
and ROM number.
4. Alarm Info: Displays alarm information.
Lists alarm history (newest + 9 previous). Detailed
1 Alarm history PRG>4>1 information can be confirmed for the four most recent
occurrences.
2 L.l ght alarm PRG>4>2 Lists light alarm history (newest + 5 previous).
history
3 Retry history PRG>4>3 Displays retry history (two instances).

5. User Config: Allows any settings to be made.

Quick setup Allows function codes to be added to or deleted from

>5>
! selection PRG=5>1 the "0. Quick Setup" display.
) Password PRG>5>2 Allows setFn.lg to prevent inverter function code access
or data revision.
6. Tools: Various functions
| PID monitor PRG>6>1 Allows status of PID controls 1 and 2 and external PID

controls 1, 2 and 3 to be monitored. (PV, SV, MV, etc.)

) Unit numbelﬁ PRG>6>2
control monitor

Allows confirmation of the operational status on the
pump number control.

3 CLogic monitor | PRG>6>3 Previews and debugs customized logic.
4 Resonar}ce PRG>6>4 Durlng operatllon, allows jump frequency to be set
prevention while confirming resonance status.
5 Load Factor PRG>6>5 Allows measurement of the operational status of the
Measurement maximum output current and average output current.
Allows monitoring and setting of
6 Signal debug PRG>6>6 communication-specific function codes (S, M, W, W1,

W2, W3, X, X1, Z).

5.6.1 Quick Setup
IPRG > 0(Quick Setup)|

In programming mode, menu number 0, "Quick Setup" shows only those function codes
predetermined to have a high usage frequency.

Menu number 5, "User Config" can be used to add or delete function codes from the Quick Setup.

5.6.2 Start-up
IPRG > I(Start-up)|

In programming mode, menu number 1, "Start-up" allows display of information needed on startup: the
language displayed on the LCD monitor, data and time settings, and inverter operational status.
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5.6 Programming Mode

5.6.2.1 Set Display Language

IPRG > I(Start-up) > 1(Language)|
Allows for setting of the keypad display language (19 languages + customizable language).

Key operations and screen transitions are shown.

Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG - 2. Usethe @ /&) keys to select [1. Start-up], and
0.Quick Setup confirm with the (€) key.

[L/start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

1 I

PRG>1 v 3. Use the ™ /) keys to select [1. Language],
lL.Language and confirm with the (&) key.

2.App Select
3.Date/Time
4.Disp Setting

G 'deyo

NNY LS31 ANV NOILYdVd3dd

1o©0®@

PRG>1>1>[H . Use the )/ ) keys to shift the [cursor], and
Language use the ™/ ©) keys to select the language you
wish to set.

<>
o

________ EI :English | T_gqiections>

0~100 . 0:Japanese, 1:English, 2:German, 3:French, 4:Spanish, 5:ltalian, 6:Chinese,
Def. 1:English 8:Russian, 9:Greek, 10:Turkish, 11:Polish, 12:Czech, 13:Swedish, 14:Portuguese,
Store 1:English 15:Dutch, 16:Malay, 17:Vietnamese, 18:Thai, 19:Indonesian, 100:U.C.L

I O©

PRG>1>1>[H 8 5. Confirm with the (& key.
Language Selection

________ OkJapanese
Def. 1:English
Store 1:English

&

PRG>1 v 6. Finish the setting shown on the menu screen.
[LJLanguage
2.App Select
3.Date/Time
4.Disp Setting
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5.6.2.2 Function-Specific Initialization

IPRG > I(Start-up) > 2(App Select)

Function-specific initialization allows individual initialization of function codes that are grouped by
application.

L] Refer to "5.6.3.6 Initialize Data" for details on initialization

5.6.2.3 Date/Time Settings
IPRG > I(Start-up) > 3(Date/Time)|

Date and time can be set using a special screen. Setting the data and time also allows time management
of timer operation and alarm history. Display location differs, depending on the operation mode.

Replacing the backup battery (option) requires setting the date and time again.

1. Adjust date and time
IPRG > 1(Start-up) > 3(Date/Time) > 2(Adjust)|

Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW
!
PRG v 2. Usethe @ /&) keys to select [1. Start-up], and
0.Quick Setup confirm with the (&) key.
[L/start-up
2.Function Code
3.INV Info

4.Alarm Info
5.User Config

L 0 ®

PRG>1 v 3. Usethe ™ /&) keys to select [3. Date/Time],
1.Language and confirm with the &) key.

2.App Select

B.JDate/Time

4.Disp Setting

1o©@

PRG>1>3> 4. Usethe ™/ Q) keys to select [2. Adjust], and
1.Disp Format confirm with the (&) key.

/Adjust

3.DST Setting
e

o0 ®
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5.6 Programming Mode

1o©0®@

PRG>1>3>2 5. Use the () /) keys to shift the [cursor], and
1.Disp Format use the @ /&) keys to set the month, day and

time. Confirm with the (&) key.

3.DST Setting

00:00:00
1 QIO

PRG>1>3 6. Finish the setting shown on the menu screen.
1.Disp Format
RJ/Adjust

3.DST Setting

06/Feb/2012,Mon
09:30:00

G 'deyo

2. Set daylight saving time
IPRG > I(Start-up) > 3(Date/Time) > 3(DST Setting)|

Allows for setting of daylight saving time. Settings are for +30 minutes or +60 minutes.

@ Return to previous screen Return to running mode

Fref 1. Press the €9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

&

NNY LS31 ANV NOILYdVd3dd

PRG v 2. Usethe @™ /&) keys to select [1. Start-up], and
0.Quick Setup confirm with the (&) key.

[Lstart-up

2.Function Code

3.INV Info

4.Alarm Info
5.User Config

Y6

PRG>1 -~ 3. Usethe ™ /&) keys to select [3. Date/Time],
1.Language and confirm with the (&) key.

2.App Select
BJpate/Time
4.Disp Setting

l0®

PRG>1>3 4, Usethe ™ /&) keys to select [3. DST Setting],

1.Disp Format and confirm with the &) key.
2.Adjust

BJDST Setting

1 0
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1 I

PRG>1>3>3 ~Soloctionss 5. Usethe ™ /©) keys to select [Enable(+0:30)]
[pisable N Di;;gf;'ons or [Enable(+1:00)]. Use the (>) key to move
Enable (+0:30) the cursor.

| — Jan 1st Mon 00:00 Enable (+1:00)
-1 Jan_1st Mon 00:00 _____

01/Jan/2011,Sat

00:00:00

NS

PRG>1>3>3 6. Use the )/ () keys to shift the [cursor], make
[VIEnable(+0:30) the selection, and use the @ / &) keys to input

Set daylight saving values for the month/date, day and time.

| B8 1st Mon 00:00 < | time start date Confirm with the (&) key.
.1 Jan1stMon 00:00 _____. | Set daylight saving

01/Jan/2011,Sat time and date

00:00:00

| @I

PRG>1>3 7. Finish the setting shown on the menu screen.
1.Disp Format

2.Adjust

BJDST Setting

06/Feb/ 2012,I\fllpn | % mark

09:30:00 =% Shown only during

daylight saving time

3. Display format

IPRG > 1(Start-up) > 3(Date/Time) > 1(Disp Format)

The time and date display format shown on the LCD monitor can be set.

Select the menu item with the ) / ) keys and set the format with the NI keys.
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5.6 Programming Mode

5.6.2.4 Set Display

IPRG > I(Start-up) > 4(Disp Setting) > 1 to 18(Sub-menu number)

The equipment’s operational status can be determined by displaying its operational status on the
keypad.

Follow the settings below to display output frequency, current, torque and other necessary information
on the keypad’s main monitor and sub-monitors.

o . Function
Sub-Menu Principal Functions Code
Selects sub-monitor display (numerical display/bar graph) K15
RS [Fuo [ QOGS
Fout1 Fout1 @
60,00 60,00 s
1 Screen selection - HZ . HZ ©
JUI/01,Thu RUN 11:45PM o
RUN 11:45 PM SV1 [—
SVl 10.00MPa py] | —— T
PV1 8.00MPa lout N o
PRG:Program Menu a PRG:Program Menu m
=
2 | Main monitor Set main monitor display item.* K10 g
Select speed monitor Set speed monitor details. K11 Cj)
3 If 0 (Speed) is selected as the main monitor content, detailed display =z
data is set. JZ>
4 Display selection when Display selection when main monitor is stopped K12 3
stopped Set display data when inverter is stopped. (l',l'l)
5 | Sub-monitor 1 Set sub-monitor 1 display item. * K16 ;_U|
6 | sub-monitor 2 Set sub-monitor 2 display item. * K17 %
7 | Bargraphl Set bar graph 1 display item. * K20
8 | Bar graph2 Set bar graph 2 display item. * K21
9 | Bargraph3 Set bar graph 3 display item. * K22
10 | Display filter Set filter time. K29
11 | Speed display coefficient | Set display coefficient. K30
12 Units for cumulative Change units displayed. K31
amount of power
13 Cumulative input Set display coefficient. K32
watt-hour coefficient
14 | Backlight OFF time Set backlight blackout time. K02
15 | Brightness control Set backlight brightness. K03
16 | Contrast Set contrast. K04
17 | Shortcut @ Set shortcut destination for @ key (jump to registered menu). K91
18 | Shortcut @ Set shortcut destination for @ key (jump to registered menu). K92

] Refer to "5.5.1 Operational Status Monitor, Table 5.7 Monitor Items" for items that can be
displayed.

5-43



5.6.3
IPRG > 2(Function Code)]

Function code data settings and changes, such as setting, changing, copying or initializing data, can be

Function Codes

made via programming mode menu number 2, "Function Code".
The table below shows function codes that can be used on the FRENIC-HVAC.

Table 5.13 FRENIC-HVAC Function Codes

. Functi . .
Function Code Group gr;;t:;n Functions Explanation
Fcode . FO00 to F44 Basic functions Functions used in basic motor operation
(Fundamental functions)
. E Co'de ' EO1 to E99 Terminal functions Functions to select control circuit terminal
(Extension terminal functions) movements
C code . .
(Control functions of C01 to C72 Control functions iﬁ’grlllej functions related to frequency
frequency) &
P code Functions for setting motor capacity and
(Motor 1 parameters) POT to P99 Motor I parameters other characteristic parameters
H code . . Functions related to high-value-added
(High performance functions) HO3 to H98 | High-level functions functions, complex controls, etc.
H1 code H104 to High-level functions Functions related to high-value-added
(High performance functions) H197 & functions, complex controls, etc.
J code . . L .
(Application 1 functions) J21 to0 J22 Applied functions 1 Application-related functions
J1 code .
(PID 1 functions) J101 t0 J195 | PID control 1 Functions related to PID control 1
J2 code .
(PID 2 functions) J201 to J280 | PID control 2 Functions related to PID control 2
5 code . J501 to J553 | External PID control 1 | Functions related to external PID control 1
(Ext PID functions)
J6 code External PID control 2, | Functions related to external PID controls 2,
. J601 to J690
(Ext PID 2/3 functions) 3 3
d code . .
(Application 2 functions) d51 to d99 Applied functions 2 For manufacturer
U code . . . .
(Custom Logic functions) U00 to U97 Custom logic Functions related to customized logic
Ul code U101 to . . . .
(Custom Logic functions) U107 Custom logic Functions related to customized logic
y code . . . .
(Link functions) y01 to y99 Link functions Signal-related functions
. Tcode . TO1 to T70 Timer operation Functions related to timer operation
(Timer functions)
Functions related to language selection,
K code monitor display settings, time settings,
(Keypad functions) KOTto K92 | Keypad long-term cumulative power monitor and
daylight saving time
o code . . . .
(Option functions) 001 to 097 Option functions Functions related to options (Note)

(Note) For o code content, refer to the instruction manuals on individual options.
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5.6 Programming Mode

B Function codes needed for double-key operation
Double-key operation is required to change the function codes FOO (Data Protection), HO3 (Initialize
Data), H45 (Mock Alarm), H97 (Clear Alarm Data) and U107 (Automate Conversion Factor). Press
the € key and the ™ key or the € key and the &) key.

B Revising, reflecting and storing function code data while running

Data for some function codes can be changed when the inverter is running; others cannot. Furthermore,
for some function codes, changing the data will cause those values to be reflected immediately in
inverter operation; for other function codes, they will not be reflected. For details, refer to the column
on changes while running in the "6.1 Function Code Table" in Chapter 6.

[ For details on function codes, refer to the "6.1 Function Code Table" in Chapter 6.

G "deyn

5.6.3.1 Setting up function codes

IPRG > 2(Function Code) > 1(Date Set)

This section explains how to set function code data.

The examples below show how to change the high-output frequency function code F03 from 50 Hz to
60 Hz.

Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG v 2. Usethe ™/ @keys to select [2. Function
0.Quick Setup Code], and confirm with the (&) key.
1.Start-up
[2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

NNY LS31 ANV NOILYdVd3dd

L&
PRG>2 v 3. Usethe ™/ @keys to select [1. Data Set], and
[L.Data Set confirm with the (&) key.

2.Data Check
3.Changed Data
4.Data Copy
5.Timer Setup
6.Initialize

Y6

PRG>2>1 S 4, Usethe ™ /&) keys to select the function code
IF:Fundamental | you wish to set (in this case, F: Fundamental).
E:Extension
C:Control « | <Selection items>
P:Motor Param Selected with
H:High Perform F,E,C,P,H,H1,J,J1,J2,
H1:High Perform J3,J4,J5,06,d,U.y,TK,

l @/@ o codes
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1 I

PRG>2>1

F:Fundamental
[v:Data protection
(il:Freq.Comm d1
(p2:Opr method
03:Maximum freq
WZi:Base freq

RYSIE)

PRG>2>1>F03

Maximum freq.

25.0~120.0
Def. 50.0Hz
Store 50.0Hz

<Set data range>
25.0t0 120.0

| QIDIIO

PRG>2>1>F03

Maximum freq.

G 0.0

X Storing...

| ®

PRG>2>1
F:Fundamental
04:Base freq
WL:Rated voltage
WId:Max output V
Uy4:Acc time 1
0F:Dcc time 1
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. Use the ® / O keys to move the lcursor], select

the function code that you wish to set (in this
case, F03), and confirm with the (&) key.

. Use the )/ ) keys to shift the [cursor, and

use the @ / O keys to input the value.
Confirm with the (&) key.

. "Storing" is displayed, and data is saved to the

inverter’s internal memory.

. The LCD screen shows the function code

following the one that has been set.



5.6 Programming Mode

5.6.3.2 Confirm Data
IPRG > 2(Function Code) > 2(Data Check)|

Function codes and function code data can be confirmed at the same time. Also, function codes that
have been changed from their factory-set values are accompanied by an asterisk (*). Selecting the
function code and pressing the (£) key allows you to refer to or change the displayed function code
data.

The LCD menu transition in the "2. Confirm Data" menu is the same as in "1. Set Data". However, the
function code list screen is as shown below.

PRG>2>2 S

F:Fundamental
01 0:Keypad
('] 0:Keypad

G "deyn

Function code Changed Function code data

5.6.3.3 Confirm Changed Function Code
IPRG > 2(Function Code) > 3(Changed Data)

Only function codes that have been changed from their factory-set values are shown. Selecting the
function code and pressing the (£) key allows you to refer to or change the displayed function code
data.

NNY LS31 ANV NOILYdVd3dd

PRG>2>3
P:Motor Param
02 5.5kW

Y:Link

10 0:RTU
T:Timer

00 1:Visible

5.6.3.4 Copying data

IPRG > 2(Function Code) > 4(Data Copy))|

Menu #10 "DATA COPY" in Programming mode provides "Read," "Write," and "Verify" functions,
enabling the following applications. The keypad can hold three sets of function code data in its internal
memory to use for three different inverters.

(a) Reading function code data already configured in an inverter and then writing that function code
data altogether into another inverter.

(b) Copying the function code data saved in the inverter memory into the keypad memory for backup.

(c) Saving function code data in the keypad as master data for data management; that is, saving more
than one set of function code data in the keypad and writing a set of data suited to the machinery
into the target inverter.
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Inverter
S /|Memory Inverter
Keypad Keypad Keypad
Memory

A Memol ) \ Memory AN Memory :@’
Inverter Inverter Inverter M

— e Inverter
Memory \-

(a) Copy (b) Backup (c) Data management

The following functions can be made to sub-menu numbers 1 to 5.

Sub-Menu Sub-Menu Description
No

1 I.C.V (Safe Light) Performs inverter initialization, data writing, and verifying automatically.

2 Read: Read data Reads out function code data from the inverter memory and stores it into
the keypad memory.

3 Write: Write data Writes the data held in the selected area of the keypad memory into the
target inverter memory.

4 Verify: Verify data Verifies the data held in the keypad memory against that in the inverter
memory.

5 Confirm: Confirm Confirms the model info (type) and function code data of three sets of data

copied data: held in the keypad memory.
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5.6 Programming Mode

<I.Write: I.C.V (Safe Write) >

IPRG > 2(Function Code) > 4(Data Copy) > 1(KP—INV I.Write)]

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

1@

PRG v

0.Quick Setup
1.Start-up
[2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

0@

PRG>2 @
1.Data Set

2.Data Check
3.Changed Data
@./Data Copy
5.Timer Setup
6.Initialize

RYSIE)

PRG>2>4

[L)KP-INV IL.Write
2.INV-KP Read
3.KP-INV Write
4.KP-INV Verify
5.KP Data Check

L oI©
PRG>2>4>1
KP1: 22AR1-4
2012/3un/23
KP2:---
KP3:---
|
PRG>2>4>1
| KP1=22AR1-4
Start?
---%
!
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Return to previous screen Return to running mode

. Press the €r9 key while the running mode

screen is displayed.

. Usethe ™/ @keys to select [2. Function

Code], and confirm with the (&) key.

. Use the ® /O keys to select [4. Data Copy],

and confirm with the (&) key.

. Usethe ™/ Q) keys to select [1. KP—INV I

Write], and confirm with the (&) key.

. Use the @ / @keys to select the location,

KP1-KP3, to store the data you wish to write,
and confirm the destination with the (§) key.

. Pressing the (£) key writes from the keypad.

G "deyn
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SET
=)

PRG>2>4>1

Initializing...

l

PRG>2>4>1

Copying...

3%

!

PRG>2>4>1

KP1/=[22AR1-4
Verifying...

3%

!

PRG>2>4>1

KP1=22AR1-4
Done.
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7. Data initialization begins, followed by writing.

8. While writing, the message "Copying..." is

displayed, and the percentage of progress is
shown.

9. Next, information is verified. During

verification, the message "Verifying..." is
displayed, and the percentage of progress is
shown.

10. If "Done." is displayed, the operation has
concluded successfully.



5.6 Programming Mode

< Read >

IPRG > 2(Function Code) > 4(Data Copy) > 2(INV—KP Read)|

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

1@

PRG @

0.Quick Setup
1.Start-up
[2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

1 0®

PRG>2 v

1.Data Set
2.Data Check
3.Changed Data
@./Data Copy
5.Timer Setup
6.Initialize

0@

PRG>2>4

1,KP-INV I.Write
JINV-KP Read
3.KP-INV Write
4.KP-INV Verify
5.KP Data Check

1 Q1o

PRG>2>4>2

KP1: 22AR1-4
012/Jun/23
KP2:---

KP3:---

1 ®

PRG>2>4>2

KP1—22AR1-4
Start?

---%

SET
=)
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Return to previous screen Return to running mode

. Press the =9 key while the running mode

screen is displayed.

. Use the ™/ @keys to select [2. Function

Code], and confirm with the (&) key.

. Use the ™ /O keys to select [4. Data Copy],

and confirm with the (&) key.

. Use the ™/ @keys to select [2. INV—KP

Read], and confirm with the (&) key.

. Use the @ / @keys to select the location,

KP1-KP3, to store the data you have read, and
confirm the destination with the (&) key.

. Pressing the (£) key reads from the inverter.

G "deyn
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s

PRG>2>4>2 7. While reading, the message "Copying..." is
KP1/—22AR1-4 displayed, and the percentage of progress is
Copying... shown.

20%

l

PRG>2>4>2 8. If "Done." is displayed, the read operation has
KP1—22AR1-4 concluded successfully.
Done.

Errors displayed during reading

PRG>2>4>2 Pressing the =9 key or the G9 key during the
KP1—22AR1-4 reading operation cancels the operation, and
Canceled. "Canceled" is shown on the cancel operation

screen (Note). If cancelled, all the data stored in the
keypad memory is cleared.

35%

PRG>2>4>2 If a communication error occurs between the
KP1—22AR1-4 keypad and the inverter while reading, the read
comM~?. error screen will be displayed.

<N ote LI a cancel operation screen, error screen or version mismatch screen is displayed, press the
& key or the &5 key to release. After resetting, the screen returns to programming mode.
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5.6 Programming Mode

< Write >

IPRG > 2(Function Code) > 4(Data Copy) > 3(KP—INV Write)|

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

1 &

PRG @

0.Quick Setup
1.Start-up
[2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

1 0

PRG>2 v

1.Data Set
2.Data Check
3.Changed Data
@./Data Copy
5.Timer Setup
6.Initialize

1 Q1o

PRG>2>4

1,KP—INV LWrite
2.INV—KP Read
BJKP—INV Write
4.KP<INV Verify
5.KP Data Check

1 I0®

PRG>2>4

KP1): 22AR1-4
2012/3un/23
KP2:---

KP3:---

SET
=

PRG>2>4>3

KP1—22AR1-4
Start?

---%

s
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Return to previous screen Return to running mode

. Press the €r9 key while the running mode

screen is displayed.

. Usethe ™W /&) keys to select [2. Function

Code], and confirm with the (&) key.

. Use the ™ / O keys to select [4. Data Copy],

and confirm with the (&) key.

. Use the @ ) keys to select [3. KP—INV

Write], and confirm with the (€) key.

. Usethe ™ /&) keys to select the location,

KP1-KP3, to store the data you wish to write,
and confirm the destination with the (Z) key.

. Pressing the (&) key writes from the inverter.
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s

PRG>2>4>3

KP1—22AR1-4
Copying

20%

l

PRG>2>4>3

KP1—22AR1-4
Done

Errors displayed during writing

PRG>2>4>3

KP1—22AR1-4
Com Error

0%

PRG>2>4>3

KP1—22AR1-4
Com Error

0%

PRG>2>4>3

KP1—22AR1-4
Com Error

0%

7. While writing, the message "Copying..." is
displayed, and the percentage of progress is
shown.

8. If "Done." is displayed, the write operation has
concluded successfully.

Pressing the &9 or &9 key during data writing
cancels the operation that is in progress, "Com
Error" is displayed on the cancel operation screen
(Note), and the writing operation is forcibly
terminated.

For safety reasons, the following conditions result

in errors.

* There is no data stored in the keypad memory.
(If no data has been read at any time since
shipping or if the operation was cancelled while
data was being read)

* There is an abnormality in the data stored in the
keypad memory.

*» There is an abnormality in the inverter type.

 Data was written while the inverter was running.

* Inverter data is protected.

* The WE-KP command ("Enable data change
with keypad") is OFF.

* There is an abnormality in the data stored in the

keypad memory.

Terminal [FWD]/[REV] is ON.

The function codes stored in the keypad are not
compatible with the inverter function codes.
(Version upgrades may be non-standard or
incompatible. Please contact us.)

<N ote I acancel operation screen, error screen or version mismatch screen is displayed, press the
or &9 key to release. After resetting, the screen returns to programming mode.



5.6 Programming Mode

<Verify>

[PRG > 2(Function Code) > 4(Data Copy) > 4(KP <> INV Verify)

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

&

PRG @

0.Quick Setup
1.Start-up
[2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

1 0®

PRG>2 @
1.Data Set

2.Data Check
3.Changed Data
@./Data Copy
5.Initialize

0@

PRG>2>4

1.KP—INV I.Write
2.INV—KP Read
3.KP—INV Write
“JKP<INV Verify
5.KP Data Check

1 Q1o

PRG>2>4

KP1: 22AR1-4
2012/3un/23
KP2:---

KP3:---

1 ®

PRG>2>4>4

KP1=22AR1-4
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Return to previous screen Return to running mode

. Press the €r9 key while the running mode

screen is displayed.

. Use the ™/ @ keys to select [2. Function

Code], and confirm with the (&) key.

. Use the ® /O keys to select [4. Data Copy],

and confirm with the (&) key.

. Usethe ™ /&) keys to select [4. KP <& INV

Verify], and confirm with the (&) key.

. Use the @ ) keys to select the location,

KP1-KP3, to store the data to be verified, and
confirm the destination with the (g) key.

. Pressing the () key implements verification.
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PRG>2>4>4

KP1=22AR1-4
Verifying. . .

---%

|®

PRG>2>4>4

KP1=22AR1-4
Done

PRG>2>4>4

KP1=-22AR1-4
Error : FO3
Maximum freq
KP1 : 60.0
INV : 120.0

0%

Errors displayed during verification

PRG>2>4>4

KP1=-22AR1-4
Error : FO3
Maximum freq
KP1 : 60.0
INV : 120.0

0%

PRG>2>4>4

KP1=22AR1-4
Canceled

0%

PRG>2>4>4

KP1:22AR1-4
2012/Jun/23
KP2:---

KP3:---
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7. While verifying, the message "Verifying..." is
displayed, and the percentage of progress is
shown.

8. If "Done." is displayed, the operation has
concluded successfully.

*Note: If there is a mismatch in the function code
data, the mismatched function code data is
displayed, and verification stops.

9. Pressing the (&) key again restarts verification
with the next function code.

If there is a mismatch in the function code data,
the mismatched function code data is displayed,
and verification stops.

Pressing the (&) key again restarts verification
with the next function code.

Pressing the =9 key or the G%) key when verifying
cancels the operation that is in progress,
"Canceled" is displayed on the cancel operation
screen (Note), and the verify operation that is in
progress is forcibly terminated.

If no data is stored in the keypad, data storage
locations KP1-KP3 cannot be selected.



5.6 Programming Mode

PRG>2>4>4 The function codes stored in the keypad are not

KP1=22AR1-4 compatible with the inverter function codes. If no

CoM data is available, the verify error screen is shown
(Note).

<N ote 1f acancel operation screen, error screen or version mismatch screen is displayed, press the
key or the &9 key to release. After resetting, the screen returns to programming mode.

< Confirm copied data >
IPRG > 2(Function Code) > 4(Data Copy) > 5(KP Data Check)|

G 'deyo

Return to previous screen Return to running mode

Fref 1. Press the ¢r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG v 2. Usethe ™ /&) keys to select [2. Function
0.Quick Setup Code], and confirm with the (&) key.
1.Start-up
2JFunction Code
3.INV Info
4.Alarm Info
5.User Config

NNY LS31 ANV NOILYdVd3dd

la©
PRG>2 v 3. Usethe ™ /&) keys to select [4. Data Copy],
1.Data Set and confirm with the (&) key.

2.Data Check
3.Changed Data

@./Data Copy
5.Initialize

1 Q1o

PRG>2>4 4. Use the ™/ O keys to select [KP Data

1.KP—INV I.Write Check], and confirm with the (&) key.
2.KP—INV Read
3.KP—INV Write
4.KP<INV Verify
@KP Data Check

0@
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1 0®

PRG>2>4>5 5. Usethe ™ /&) keys to select the location,

KP1: 22AR1-4 KP1-KP3, to store the data to be confirmed,
2012/3un/23 and confirm the destination with the () key.

KP2:---

KP3:---

!
PRG>2>4>5 . Function code data is displayed.
F:Fundamental Use the ™W /&) keys to confirm any of the
01| 0:Keypad function codes.

<>
N

|®

PRG>2>4>5 7. Return to the menu screen with the (£) key.
KP1: 22AR1-4

2012/3un/23
KP2:---

KP3:---

@ If a cancel operation screen, error screen or version mismatch screen is displayed, press the
key or the &9 key to release. After resetting, the screen returns to programming mode.
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5.6 Programming Mode

5.6.3.5 Set Timer Operation

IPRG > 2(Function Code) > 5(Timer Setup) > 1 to 6(Sub-Menu No.)

Timer operations can be set.

The following content settings can be made to sub-menu numbers 1 to 6.

Sub-M o .
4 No end Sub-Menu Principal Functions
1 Timer 1 Select timer 1 operation, set operation start/stop times and days of
operation.
2 Timer 2 Select timer 2 operation, set operation start/stop times and days of
operation. 9
3 Timer 3 Select timer 3 operation, set operation start/stop times and days of s
operation. 01
4 Timer 4 Select timer 4 operation, set operation start/stop times and days of
operation.
5 Pause Day Setting Set pause days (maximum of 20 days)
6 Timer Graph Confirm operations of timers 1-4 on a graph (one week)

< Setting Timer 1 PRG>2>5>1 >

@ Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

0_00H 7 screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

e

NNY LS31 ANV NOILYdVd3dd

PRG v 2. Usethe ™ /&) keys to select [2. Function
0.Quick Setup Code], and confirm with the (&) key.
1.Start-up

R2JFunction Code

3.INV Info

4.Alarm Info
5.User Config

1 0

PRG>2 v 3. Usethe ™/ O keys to select [5. Timer Setup],
1.Data Set and confirm with the (&) key.

2.Data Check
3.Changed Data
4.Data Copy

5.Timer Setup
6.Initialize

1 ®I©

PRG>2>5 v 4. Usethe ™/ Q) keys to select the location,
[LiTimer 1 Timer 1-Timer 4, to store the data, and

2.Timer 2 confirm the destination with the (&) key.
3.Timer 3

4.Timer 4
5.Pause day
6.0verview

l0®
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1 I

PRG>2>5>1

B Run O HDutput

| —00:00
—100:00

OO O o o o o
MonTueWedThuFriSatSun

| QIGIIO

PRG>1>4 <

[LfTimer 1 >
2.Timer 2 D’
3.Timer 3

4.Timer 4

5.Holiday

6.Graph

Tt

Inverter running
External signal output

Start time
Stop time
Day selection

< Setting Pause Day PRG>2>5>5 >

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW
&)

PRG -
0.Quick Setup
1.Start-up
2JFunction Code
3.INV Info

4.Alarm Info
5.User Config

1 Q1o

PRG>2 v

1.Data Set
2.Data Check
3.Changed Data
4.Data Copy
imer Setup
6.Initialize

1 I0®

PRG>2>5 v

1.Timer 1
2.Timer 2
3.Timer 3
4.Timer 4
[5Jpause day
6.0verview

0@
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5. Use the )/ ) keys to shift the [cursor, and

use the @ /&) keys to input the check mark,
time and day.

Confirm the storage destination with the
key.

. The menu screen is displayed, and setting is

completed. A mark P orZ is shown by the timer
in which data is stored, indicating "timer
operation due to inverter running" or "timer
operation due to external output signal,"
respectively.

. Press the =9 key while the running mode

screen is displayed.

. Use the ™/ @keys to select [2. Function

Code], and confirm with the (&) key.

. Use the @ /O keys to select [5. Timer Setup],

and confirm with the (&) key.

. Move using the ~NIQ) keys, select [5. Pause

day], and confirm with the (&) key.



5.6 Programming Mode

1 I

PRG>2>5>5 <

L.pan/01

2.Jan/01
3.Jan/01
4.Jan/01
5.Jan/01
6.Jan/01

O0Oo0Ooaoag

10®

PRG>2>5>5>1 v

Pause day 1

Date

Next:2012/Jan/01,Sun

1 QI

PRG>1>4>5

[LJDec 1st Mon
2.Jan/01
3.Jan/01
4.Jan/01
5.Jan/01

I:II:I\:II:II:IQ~<

6.Jan/01

T11

<Number of data
settings>
1-20

<Selections>
Disable/Enable
Date/Day
Jan-Dec/01-31

< Timer Graph PRG>2>5>6 >

The time schedule for the timer operation can be displayed on the timer

graph screen.

Pressing the @© / &) keys on the screen showing the graph displays [Run]
(the time schedule for inverter operation), [Out] (the time schedule for
external signal) or [Both] (time schedules for inverter operation and

external signal).

5-61

. Select item using the NI keys, and confirm

with the &) key.
Note: 20 pause days can be set.

. Use the ™ / QO keys to change [Disable] to

[Enable].

Use the () key to move the [cursor], and use the
@/ & keys to input the display method,
month/day and other information, and confirm
with the (&) key.

. The menu screen is displayed, pause days are

shown, and setting is completed.

PRG>2>5>6[Run] -
0 612 1824

G "deyn

NNY LS31 ANV NOILYdVd3dd




5.6.3.6 Initialize Data
IPRG > 2(Function Code) > 6(Initialize)|

This returns function code data to the values in the factory-default settings. Changing the data requires
double-key operation (the € key and the @ key or the 9 key and the &) key). The following
content settings can be made to sub-menu numbers 0 to 12.

Sub-M . .
u No en Sub-Menu Principal Functions
0 Manually set values Does not initialize.
1 Initial values (factory-default Initialize all function codes (initializes to factory-set values).
setting values)
2 Initialize Motor 1 parameters Initialize in accordance with Motor 1 selection (P99) and motor
capacity (P02).
10 Initialize time information Initialize date and time.
PRG>1(Start-up)>2(Date/Time) set values are initialized.
11 Limited initialization Initialize function codes except link functions y01—y20.
(initialization except for
communication function codes)
12 Limited initialization Initialize function codes except customized logic U codes.
(customized logic U code
initialization)

Note: Settings can be made in the same manner for function code HO3 (initialize data).
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5.6 Programming Mode

5.6.4 Inverter Information

IPRG > 3(INV Info)

5.6.4.1 Confirm Power Level

IPRG > 3(INV Info) > 1(Energy Monitor)|

This allows confirmation of accumulated power level data calculated by the inverter. Cumulative time
can be selected in units of hours, days, weeks or months, with 48 elements stored for each. For
example, if months are chosen as the unit, a long period of cumulative power can be confirmed for up
to 48 months (four years).

Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

O-OOH Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG v 2. Use the ™/ O keys to select [3. INV Info],

0.Quick Setup and confirm with the (&) key.
1.Start-up
2.Function Code
B.JINV Info
4.Alarm Info
5.User Config

1 Q1o

PRG>3 = 3. Usethe ™/ Q) keys to select [1. Energy
[LJEnergy Monitor Monitor], and confirm with the () key.

2.0p. Monitor
3.I/0. Check
4.Maintenance

5.Unit Info

L @&

PRG>3>1 v 4. 48 elements for a long period of cumulative
| —~2012/Feb/07 04:00 power can be confirmed.
eMonthly .

1000kWh, 150h

2: 0.0kwh,  0.000h

3 0.0kwh,  0.000h

4: 0.0kwh,  0.000h
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5.6.4.2 Confirm Operational Status

IPRG > 3(INV Info) > 2(Op Monitor)|

This allows confirmation of the inverter’s operational status. This can be used when confirming
operational status during maintenance or on test runs.

Table 5.14 "Operation Monitor" Display ltems

Operational
Guide Page Category Code Details
No.
Set frequency Fref Set frequency [Hz]
Output frequency Foutl Output frequency (before slip compensation) [Hz]
. Output frequency Fout2 Output frequency (temporary frequency) [Hz]
Output current Iout Output current [A]
Output voltage Vout Output voltage [V]
Calculated torque Torque Calculated torque [%]
Motor rotational speed SyncSp Displayed value = output frequency (Hz) x % [r/min]
2 .
Load rotational speed LoadSp 22:1112]3? f::gileency Hz) x (function code K30)
Current limit ILimit Current limited
Voltage limited VLimit Voltage limited
3 Torque limit TtqLimit Torque limited
Insufficient voltage limited | LowVolt Insufficient voltage limited
Rotational direction limited | RotLimit Rotational direction limited
Frequency attained FAR Frequency attained
Frequency detection FDT Frequency detection
Run preparation RDY Run preparation
iii(izzg?}g] gggg Zflafitf:re IPF Recovering power after momentary power failure
Motor overload OL Motor overload
Keypad operating KP Keypad operating
4 Fan operating FAN Fan operating
Retrying TRY Retrying
g:;;igk overheat early OH Heat sink overheat early warning
Lifetime alarm LIFE Lifetime alarm
2:;3;1001?: dp revention OLP Overload prevention controlled
Current detection ID Current detection
Torque limit value A TLA Drive-side torque limit value A (calculated according to
s motor’s rated torque) [%]
Torque limit value B TLB Elroatl(()irr’lf-riiiz tgi;i )llF)l/:)t] value B (calculated according to
\(,);ﬁflpeut current effective Tout Output current effective value [A]
Output current U phase -U Output current U phase [A]
6 Output current V phase -V Output current V phase [A]
Output current W phase -W Output current W phase [A]
Power consumption Power Power consumption [kW]
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5.6 Programming Mode

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

1@

PRG -

0.Quick Setup
1.Start-up
2.Function Code
B.INV Info
4.Alarm Info
5.User Config

1@

PRG>3 v

1.Energy Monitor
[2Jop. Monitor
3.I/0. Check
4.Maintenance
5.Unit Info

1 I

@ Return to previous screen Return to running mode

1. Press the =9 key while the running mode

screen is displayed.

2. Usethe ™/ Q) keys to select [3. INV Info],
and confirm with the (&) key.

3. Use the ™ /O keys to select [2. Op Monitor],
and confirm with the (&) key.

<>

PRG>3>2[1/6]

Fref 0.00Hz
Foutl 0.00Hz
Fout2 0.00Hz
Iout 0.00A
Vout 0.0V
Torque 0%
Q)

PRG>3>2[2/6] S

SyncSp 0.00r/min
LoadSp 0.00r/min

)

PRG>3>2[3/6] °
Status

FWD Const -ILimit

M1 IM “VLimit

VF *TrqLimit
-Low\Volt *RotLimit
IS

T1111117

T

1/6: Operational guide page number

Set frequency

Output frequency (before slip compensation)
Output frequency (temporary frequency)
Output current

Output voltage

Calculated torque

Motor rotational speed
Load rotational speed

Running direction, output condition™ Deceleration condition Current limited

Selected motor

= ; ol Drive motor type
ontrol metho

Insufficient voltage

Voltage limited
Torque limited

Rotational direction limited

*1 FWD: Moving forward; REV: Moving in reverse

*2 Const: At constant speed (only when running); Blank: Stopped

*3 VF: V/F controlled
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10©

PRG>3>2[4/6] &
Status2

oFAR  oOL oLIFE
‘FDT ——— ‘OLP
oRDY  oFAN oID
- olRY -
olPF oOH —

T 0O

PRG>3>2[5/6] <
TLA 90%

TLB 110%

1 o1&

PRG>3>2[6/6] -
Iout 0.00A
-U 0.00A
-V 0.00A
-W 0.00A

Power 0.02kW

Tr11

11

Trrm

Frequency attained
Frequency detection
Run preparation

Recovering power after
momentary power failure

Motor overload Lifetime alarm

-—- Overload prevention controlled
Fan operating Current detection

Retrying

Heat sink overheat early warning

Torque limit value A
Torque limit value B

Output current effective value

Output current U phase
Output current V phase
Output current W phase
Power consumption
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5.6 Programming Mode

5.6.4.3 Check Status of Input/Output Signal
[PRG > 3(INV Info) > 3(I/O Check)]

This allows confirmation of the inverter’s digital input/output signal and analog input/output signal.
This can be used when confirming operational status during maintenance or on test runs.

Table 5.15 "I/O Check" Display Items

Operational
Guide Page | Category Category Details Code Details
No.
. FWD, REV, ON/OFF information on control circuit’s
Control circuit o
. . . X1-X7, terminal input
1 Di terminal input signal L
. (Reversal on short-circuit, no reversal when
(terminal input) EN1, EN2 @)
open) 3
o
Communications port FWD, REV, Input information on communication-specific o
2 Di: Link | .o P X1-X7, function code S06
input signal
XF, XR, RST (Reversal on 1, no reversal on 0) %
n
. Y1-Y4,Y5A, . . . o
3 Do Output signal 30ABC Output signal information ;:%
12 Terminal 12 input voltage ;
]
Cl Terminal C1 input current z
. . >
4 Ai/Ao Analog input signal V2 Terminal V2 input voltage %
FM1-Vo Terminal FM1 output voltage, output current H
FM2-Vo Terminal FM2 output voltage, output current (ﬂ
Y
C
z
@ Return to previous screen Return to running mode
Fref 1. Press the €r9 key while the running mode

0_00H 7 screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG - 2. Use the ™/ O keys to select [3. INV Info],
0.Quick Setup and confirm with the (&) key.

1.Start-up

2.Function Code

BJINV Info

4.Alarm Info
5.User Config

1 0

PRG>3 v 3. Usethe®/ Okeys to select [3. /0 Check],
1.Energy Monitor and confirm with the (&) key.
2.0p Monitor

B.JI/0. Check
4.Maintenance
5.Unit Info

10®
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1 I

PRG>3>3[1/4]

~
v

Di

‘AWD X1 X6 "EN1
‘REV X2 X7 -EN2

X3
X4
X5 1800H

1 o

PRG>3>3[2/4]

~

Di:Link
oPWD oXl oX6 oXF
oREV o2 oX7 oXR

m) €] oRST

ox4
oX5 0000H

1 o1&

PRG>3>3[3/4]

~

Do

oYl  o30ABC

aY2

oY3

oY4

oY5A 0000H

1 o1&

PRG>3>3[4/4]

Ai/Ao

12 +0.0V
cl 0.0mA
V2 +0.0V
FM1-Io 4.0mA
FM2-To 4.0mA

« | Digital input (input terminal) information

« | Digital input (communications terminal) information

« | Digital output information

«—| Analog input/output information
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5.6 Programming Mode

5.6.4.4 View Maintenance Information

IPRG > 3(INV Info) > 4(Maintenance)|

Displays information needed for inverter maintenance.

Table 5.16 "Maintenance Information" Display ltems

Operational
Guide Page Category Code Details
No.
Shows cumulative time inverter’s main power has been on.
Cumulative run time Time Reverts to 0 after exceeding 65,535 hours and begins counting up
again.
DC link bus voltage Edc Shows DC link bus voltage of inverter’s main circuit.
Maximum effective Imax Shows as the effective value the maximum inverter output current
1 current value each hour.
. Shows cumulative power level. Reverts to 0 after passing
Cumulative power level Wh 1.000,000 KWh,
Cumulative power data shown as cumulative power level (kWh) x
Cumulative power data PDat function code K32. (Display range: 0.001-9999; data of 9999 or
higher is limited to 9999.)
Current capacity of main circuit capacitor is shown, using capacity
Capacity of main circuit Ca at time of shipment as 100%. For details, refer to "Chapter 10.
capacitor P Maintenance and Inspection” in the inverter unit instruction
manual.
Shows as total elapsed time the period during which a voltage has
2 Main circuit capacitor been applied to the electrolytic capacitor on the main circuit. The
life EneT capacity of the electrolytic capacitor on the main circuit is
(Powered life) measured when the main power is OFF, and elapsed time is
revised.
Main circuit capacitor Shows the remaining life of the electrolytic capacitor on the main
life RemT circuit. Remaining life is calculated by subtracting elapsed time
(Remaining life) from the service life (five years).
. . Shows as cumulative run time the product of the cumulative
Life of electrolytic . . . .
. amount of time during which a voltage has been applied to the
capacitor on PCB EneT . . . .
. electrolytic capacitor on the PCB times a coefficient to account for
(Powered life) . ..
ambient temperature conditions.
. . Shows the remaining life of the electrolytic capacitor on the PCB.
Target life of electrolytic . N . .
. Life Remaining life is calculated by subtracting elapsed time from the
capacitor on PCB S
3 service life (five years).
Powered life of coolin Shows the total amount of time the cooling fan has been in
fan & EneT operation. Time when the cooling fan ON-OFF control (function
code H06) is enabled and the cooling fan is off is not counted.
Shows the cooling fan’s remaining service life. Remaining life is
Target life of cooling fan Life calculated by subtracting elapsed time from the service life (five
years).
Cumulative motor run Shows the motor’s cumulative run time. Reverts to 0 after
. EneT . . . .
time exceeding 99,990 hours and begins counting up again.
Remaining time to motor Shows the amount of time remaining until the next maintenance.
. & RemT The value shown is calculated by subtracting cumulative motor
maintenance . . .
run time from the set maintenance time (H78).
4 Accumulates and shows the number of motor operations (the
Number of startups EneN number of times the inverter run command has been ON). Reverts
to 0 after exceeding 65,535 times and begins counting up again.
Number of startups Indicates the number of startups until the next maintenance. The
remaining to motor RemN value shown is calculated by subtracting the number of startups

maintenance

from the maintenance setting for the number of startups (H79).
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Table 5.16 "Maintenance Information" Display Items (continued)

Operational
Guide Page Category Code Details
No.
Interior temperature Int Shows the current temperature inside the inverter.
(Real-time value)
Maximum interior Int(max) Shows the maximum temperature inside the inverter in one-hour
temperature increments.
5 .
Heat s1pk temperature Fin Shows the current temperature of the heat sink inside the inverter.
(Real-time value)
Maxi h ink . L .
aximum heat sin Fin(max) | Shows the current temperature of the heat sink inside the inverter.
temperature
RS-485 error Shows the cumulative number of times an error has arisen at
.. Chl RS-485 (communications port 1) and the code for the most recent
(Communications port 1)
error.
Shows the cumulative number of times an error has arisen at
RS-485 error .
.. Ch2 RS-485 (communications port 2) and the code for the most recent
(Communications port 2)
error.
. Shows the cumulative number of times an error has arisen in
Option error . L . .
6 OpA option communications when loading the option (A-port) and the
(A-port)
code for the most recent error.
Obtion error Shows the cumulative number of times an error has arisen in
p OpB option communications when loading the option (B-port) and the
(B-port)
code for the most recent error.
Obtion error Shows the cumulative number of times an error has arisen in
p OpC option communications when loading the option (C-port) and the
(C-port)
code for the most recent error.
Inverter . Shows the inverter ROM version as four digits.
. Main
ROM version
Keypad Shows the keypad ROM version as four digits.
. KP
ROM version
Option (A-port) Shows the option (A-port) ROM version as four digits.
7 . OpA
ROM version
Option (B-port) Shows the option (B-port) ROM version as four digits.
. OpB
ROM version
Option (C-port) Shows the option (B-port) ROM version as four digits.
. OpC
ROM version
Return to previous screen Return to running mode
Fref 1. Press the €89 key while the running mode

STOP

0.00Hz

Iout 0.00A
PWR 0.03kW

1 &9

PRG v
0.Quick Setup
1.Start-up
2.Function Code
BJINV Info

4.Alarm Info
5.User Config_;

1 Q1o

screen is displayed.

2. Use the ™/ O keys to select [3. INV Info],
and confirm with the (&) key.
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5.6 Programming Mode

1 I

PRG>3

1.Energy Monitor
2.0p. Monitor
3.I/0. Check

@./Maintenance
5.Unit Info

T 0O
PRG>3>4[1/7] 3
Operation

Time 7hours
Edc 590V
Imax 0.00A

Wh 0.0003kWh
PDat 0.000

T 0©
PRG>3>4[2/7] <
Main Capacitor

Cap 0.0%
EneT Ohours

RemT  43500hours

T 0O
PRG>3>4[3/7] <
PCB Capacitor

EneT Ohours
Life 43500hours
Cooling Fan

EneT Ohours
Life 43500hours

T @O
PRG>3>4[4/7] S
Motor

EneT Ohours
RemT  43500hours
EneN 1

RemN 0
Q)
PRG>3>4[5/7] <
Temperature

Int 36°C
(Max) 36°C

Fin 36°C
(Max) 36°C
Q)

T1111

3. Use the @ ) keys to select [4.
Maintenance], and confirm with the (Z) key.

Cumulative run time

DC link bus voltage

Maximum effective current value
Cumulative power level
Cumulative power data

« | Capacity of main circuit capacitor
« | Powered life of main circuit capacitor
« | Remaining life of main circuit capacitor

T1

T1

T111

T

Powered life of electrolytic capacitor on PCB
Service life of electrolytic capacitor on PCB

Powered life of cooling fan
Target life of cooling fan

Cumulative motor run time

Remaining time to motor maintenance
Number of motor startups

Times remaining to motor maintenance

Temperature inside inverter (Real-time value)
Temperature inside inverter (Maximum value)
Heat sink temperature (Real-time value)
Heat sink temperature (Maximum value)
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10©

PRG>3>4[6/7] <
COM Error

Chi 0 —
h2 0 —
OpA 0 —
OpB 0 —
OpC 0 —

T 0O
PRG>3>4[7/7] -
ROM Number

Main 1000

KP 5000
OpA 0000
OpB 0000
OpC 0000

T

T1111

Number of RS-485 errors (communications port 1)
Number of RS-485 errors (communications port 2)
Option error details (A-port)
Option error details (B-port)
Option error details (C-port)

Inverter ROM version
Keypad ROM version
Option ROM version (A-port)
Option ROM version (B-port)
Option ROM version (C-port)
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5.6 Programming Mode

5.6.4.5 View Unit Information

IPRG > 3(INV Info) > 5(Unit Info)|

Shows inverter type, serial number and ROM version.

@ Return to previous screen Return to running mode

Fref 1. Press the ¢r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG v 2. Usethe ™ /&) keys to select [3. INV Info],
0.Quick Setup and confirm with the (€) key.

1.Start-up
2.Function Code
BJINV Info
4.Alarm Info
5.User Config

1 I

PRG>3 v 3. Usethe ™/ Q) keys to select [4.

1.Energy Monitor Maintenance], and confirm with the (Z) key.
2.0p Monitor
3.I/0. Check
4.Maintenance
[5JUnit Info

1 Q1o

PRG>3>5 N
TYPE < | Inverter type
FRN22AR1M

Serial No.

W18A123A0001AA
ROM Version Main: Inverter ROM version; KP: Keypad ROM version
Main:0000 KP:5000

G 'deyo

NNY LS31 ANV NOILYdVd3dd

« | Serial number
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5.6.5 Alarm Information

IPRG > 4(Alarm Info)|

5.6.5.1 Confirm Alarm History

IPRG > 4(Alarm Info) > 1(Alarm History)|

For the most recent alarm and the past nine, shows alarm codes indicating the types of protective
functions operated and the number of consecutive alarms. Also, for the most recent alarm and the past
three, shows alarm information indicating the inverter status at the time the alarm was triggered.

Table 5.17 "Alarm History" Display ltems

Operational
Guide Page Category Code Details
No.
1/9 Alarm name — Name of alarm, date and time occurred
Set frequency Fref Set frequency [Hz]
Output frequency Foutl Output frequency (before slip compensation) [Hz]
29 Output current Tout Output current [A]
Output voltage Vout Output voltage [V]
Calculated torque Torque Calculated torque [%]
Speed Speed Speed monitor (K11)
Shows cumulative time inverter’s main power has been on.
Cumulative run time Time Reverts to 0 after exceeding 65,535 hours and begins
counting up again.
Accumulates and shows the number of motor operations (the
number of times the inverter run command has been ON).
Number of startups EneN Reverts to 0 after exceeding 65,535 times and begins counting
3/9 up again.
DC link bus voltage Edc Shows DC link bus voltage of inverter’s main circuit.
Interior temperature T.Int Shows the interior temperature.
Heat sink temperature T.Fin Shows the heat sink temperature.
. P i ly th larm hi
Power consumption Power ower consumption (only the most recent alarm history
stored.)
Current limit ILimit Current limited
Voltage limited VLimit Voltage limited
Torque limit TrqLimit Torque limited
49 Insufficient voltage Insufficient voltage limited
L. LowVolt
limited
Rotational direction RofLimit Rotational direction limited
limited
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Table 5.17 "Alarm History" Display ltems (continued)

Operational
Guide Page Category Code Details
No.
Frequency attained FAR Frequency attained
Frequency detection FDT Frequency detection
Run preparation RDY Run preparation
Recovering power after
momentary power IPF Recovering power after momentary power failure
failure
Motor overload OL Motor overload
Fan operating FAN Fan operating @)
5/9 =
)
Retrying TRY Retrying ©
o
Heat .smk overheat carly OH Heat sink overheat early warning
warning %
Lifetime alarm LIFE Lifetime alarm %
; >
Overload prevention OLP Overload prevention controlled §
controlled |
]
Current detection ID Current detection )Z>
Di z
! o , FWD, REV, _ . o o o
6/9 Control circuit terminal X1-X7 ON/OFF information on control circuit’s terminal input H
input signal (terminal ’ (Reversal on short-circuit, no reversal when open) n
in ENI, EN2 —
put) -
Di: Link FWD, REV, | Input information on communication-specific function code %
7/9 Communications port X1-X7, S06
input signal XF, XR, R ST | (Reversal on 1, no reversal on 0)
Do Y1-Y4,Y5A, . . .
8/9 Output signal 30ABC Output signal information
. Simultaneously triggered alarm codes (No. 1)
o Overlapping alarm 1 O.lapl (If no alarm, shows " --- "
. Simultaneously triggered alarm codes (No. 2)
Overlapping alarm 2 O.lap2 (If no alarm, shows " - ")
Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode

O-OOH Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

e

PRG v 2. Usethe /&) keys to select [4. Alarm Info],

0.Quick Setup and confirm with the (&) key.
1.Start-up

2.Function Code
3.INV Info

@.Jalarm Info
5.User Config

1 Q1o
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1 I

PRG>4 v 3. Usethe ™/ Q) keys to select [1. Alarm

[LAlarm History History], and confirm with the (&) key.
2.Warn. History

3.Retry History

Y6

PRG>4>1 v

bJoL1  09:01 AM
1.0C1  09:00 AM
2.Er4 Oct/19
3.Er6 Oct/18
4.Err Oct/18
5.Er6 Oct/18

“— | Most recent alarm Time triggered Number of consecutive alarms
<« | Shows date and time of past alarms

4. Use the ™ /O keys to select the alarm to
check, and confirm with the (&) key.

O O O O = O

1 ®I©

PRG>4>1>0.88[1/9] . 5. Shows alarm details.

Over Current
During ACC

Occurred at " displaved if no ti t
2011/Oct/20,Thu « | "---" displayed if no time se

09:00 AM

1 QI

PRG>4>1>0.81&H[1/9] 2 6. Use (<) /() to show the alarm factor.

Over Current

‘Short Acc time
Excessive load

TB mismatch

Short circuit

1 QI

PRG>4>1>08@H[1/9] . 7. Use the & key to confirm the inverter status at

Over Current the time the alarm occurred.
During ACC

Occurred at
2011/0ct/20,Thu
09:00 AM

1©

<>

PRG>4>1>0.81&1[2/9]

Fref 60.00Hz
Foutl 0.00Hz
Tout 0.00A
Vout 0.0v
Torque 0%
Speed 0

Set frequency
Output frequency
Output current
Output voltage
Calculated torque
Speed

Tt

1 ©I©

<>

PRG>4>1>0.81&[3/9]

Cumulative run time
Number of startups
DC link bus voltage
Interior temperature
Heat sink temperature
Power consumption

Time 39hour
EneN 16
Edc 580V
T.Int 25°Cc
T.Fin 24°c
Power 24kW

T

1 0I©
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5.6 Programming Mode

10©

PRG>4>1>0.81&[4/9]

~

Status

INT olLimit
M1 M oVLimit
VF oTrgLimit

oLowVolt oRotLimit

10©

PRG>4>1>0.81&[5/9]

~
~

Status2

oFAR oOL oLIFE
ofFDT - oOLP
HERDY oFAN  oID
- oTRY -
olPF oOH -

10

PRG>4>1>0.81&[6/9]

~
v

Di

oFWD oX1

oREV  oX2
oX3
oX4
oX5 1800H

oX6 MEN1
oX7 MEN2

I

PRG>4>1>0.8180[7/9]

~

Di:Link
oFWD oX1 oX6 oXF
oREV  oX2 oX7 oXR

oX3 oRST
oX4
oX5 0000H
)
PRG>4>1>0.81801[8/9] g
Do
oY1 030ABC
oY2
oY3
oY4
oY5A 0000H
1 o
PRG>4>1>08@[9/9] ¢
Main OC1 9998
0.lapl - --
0.lap2 ---

1

1

M1 IM: Induction motor

«— | VF, DTV, VF-SC: Drive control
Acc, Dec, Const: Accelerating, Decelerating, Constant-speed running

Undervoltaae

FWD, REV, INT: Running forward/reverse, Stopped

Current limited
Voltage limited
Torque limited

Rotation direction limited

Frequency attained
Frequency detection
Run preparation

T1111

Recovering power after
momentary power failure

Motor overload Lifetime alarm

- Overload prevention controlled
Fan operating Current detection

Retrying

Heat sink overheat early warning

<= | Digital input (input terminal) information

«— | Digital input (communications terminal) information

| Digital output information

| Overlapping alarm information
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5.6.5.2 Confirm Light Alarm History
IPRG > 4(Alarm Info) > 2(Warn. History)|

Light alarm codes are shown for the most recent alarm and the past five.

Return to previous screen Return to running mode

Fref 1. Press the ¢r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG v 2. Usethe ™ /&) keys to select [4. Alarm Info],
0.Quick Setup and confirm with the (€) key.

1.Start-up
2.Function Code
3.INV Info

@.Jalarm Info
5.User Config

1 I

PRG>4 v 3. Usethe@®/ Okeys to select [2. Warn.

1.Alarm History History], and confirm with the (&) key.
2.,warn. History

3.Retry History

Y6

PRG>4>2 v 4. Usethe ™/ keys to select the past alarm to
0.JoL1 0 check, and confirm with the (&) key.

1.Err 0
2.

3.

4.~

5.

1®

PRG>4>2>0.01BI[1/1]
Motor 1
Overload
Excessive load
F10-F12 mismatch

TB mismatch

<
(9]

Shows alarm factor.

5.6.5.3 Retry History
IPRG > 4(Alarm Info) > 3(Retry History)|

If the retry function is used, shows alarm codes for two events if the protective functions targeted by
the retry are operating.

Basic key operations are the same as in "5.6.5.2 Confirm Light Alarm History"
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5.6.6 User Config
IPRG > 5(User Config)|

5.6.6.1 Quick Setup

IPRG > 5(User Config) > 1(Select Q.Setup)|

From programming mode menu number 5, "User Config" function codes can be added to or
deleted from the Quick Setup. Target function codes can be added or deleted by selecting them.

(@)

0

S

5.6.6.2 Password o
IPRG > 5(User Config) > 2(Password)| %
Setting the password allows the setting of access to inverter function codes and to prevent data m
revision. %
Password functions are different, as shown below, depending on whether PW1 or PW2 are selected. >
o

Sub-Menu No. Sub-Menu Principal Functions )Z>

4 User PW1 setting Setting that allows function codes to be accessed, but data may not %

be revised. —

m

6 User PW2 setting Setting that allows no access to function codes, and data may not be g‘)

revised. Py

C

10" Initialize all Removes PW1 and PW2. z

*) Not shown unless either PW1 or PW2 is set.

Return to previous screen Return to running mode

< Set Password >

Fref 1. Press the =9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG - 2. Use the ™ /O keys to select [5. User Config],

0.Quick Setup and confirm with the (&) key.
1.Start-up

2.Function Code
3.INV Info
4.Alarm Info
5.User Config

L o
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1 I

PRG>5 v 3. Usethe ™/ Q) keys to select [2. Password],
1.Select Q.Setup and confirm with the (&) key.
2Jpassword

Y6

PRG>5>2 . 4, Usethe ™ /&) keys to select the number of
4iset PW1 the password to be set, [4. Set PW1] or [6. Set
6.Set PW2 PW2], and confirm with the (&) key.

1 0

PRG>5>2>4 - 5. Use the ™ /O keys to select any four

PW1 numerical digits, and confirm with the (£) key.

000(1]

0

PRG>5>2>4 - 6. Use the ™ /O keys to select [OK], and
PW1 confirm with the () key.
... 1234
Set PW?
OK

0@

PRG>5>2>4 - 7. The set password shown.

Selecting [Cancel] returns to the password

setting screen.
Set PW1—-1234

If only the password is set, function code data can be revised. To use the password to prevent

Note : . . .
function code data from being revised, enable password protection.
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5.6 Programming Mode

< Enable Password Protection >

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

| &

PRG v

0.Quick Setup
1.Start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

1eI0@

PRG>5>2 o

@PW Protection
6.Set PW2
10.All Clear

SET
=

PRG>5>2>3 v

PW Protection is
Not work totally.

‘Enable protect?
OK

ICancel

1®

PRG>5>2 o

[LJEnter PW1
6.Set PW2
10.All Clear

Note

@ Return to previous screen @ Return to running mode

1. Press the ¢r9 key while the running mode
screen is displayed.

2. Use the ™ /O keys to select [5. User Config],
and confirm with the (&) key.

3. "3. PW Protection" indicates that password
protection is off (function codes can be
revised). To turn password protection on
(function codes cannot be revised), select "3.
PW Protection" and confirm with the (&) key.

4, Usethe ™ /&) keys to select [OK], and
confirm with the (&) key.

By selecting [OK], protection is turned on with the
set password.

If password protection is on, function code data cannot be revised. The function code data

revision screen displays Data Protect
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< Input Password, and Enable Function Code Revision (Turn Off Password Protection) >

PRGS5>2 shows the password setting screen.

Return to previous screen Return to running mode

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

&

PRG v
0.Quick Setup
1.Start-up
2.Function Code
3.INV Info

4.Alarm Info

5User Config

1 ®I©

PRG>5>2 <

[LEnter PW1
6.Set PW2
10.All Clear

0@

PRG>5>2>1 -

PW1

0001

1 0

PRG>5>2>1 >

PW1

Confirm?
OK

l0®

PRG>5>2>1 v

=) PW1 Correct

No If the password is entered incorrectly,

. Press the =9 key while the running mode

screen is displayed.

. Use the ™ / O keys to select [5. User Config],

and confirm with the (&) key.

. With the @ / @keys, if PW1 is set, select

[1. Enter PW1], and if PW2 is set, select
[2. Enter PW2], and confirm with the (£) key.

. Use the ® /O keys to input the password that

has been set, and confirm with the (&) key.

. Use the ™/ O keys to select [OK], and

confirm with the (&) key.

. The set password is verified, and function code

revision is enabled (password protection off).

is displayed. If the password is

mistaken five times, operations become impossible (alarm sounds).



5.6 Programming Mode

B Password removal

Complete initialization removes passwords.

However, if passwords are removed through complete initialization, function code setting data and
password settings will be lost.

@‘ Complete initialization requires double-key operation of "6 and @ keys."

5.6.7 Tools
[PRG > 6(Tools)

G "deyn

5.6.7.1 Monitor PID Control Status
IPRG > 6(Tools) > 1(PID Monitor)
The status of PID controls 1 and 2 and external PID controls 1, 2 and 3 can be monitored.
Return to previous screen Return to running mode

Fref 1. Press the €89 key while the running mode

0_00H 7 screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

1@

NNY LS31 ANV NOILYdVd3dd

PRG ° 2. Usethe /&) keys to select [6. Tools], and
1.Start-up confirm with the (&) key.

2.Function Code

3.INV Info

4.Alarm Info
5.User Config

6.Tools
loI0®

PRG>6 v 3. Use the ™/ @keys to select [1. PID
[LJPID Monitor Monitor], and confirm with the (&) key.

2.Multi-Op. Mon

3.CLogic Monitor
4.Resonant Avd.

5.Load Factor.

6.COM Debug

lo®

PRG>6>1[1/7] <« 4. Details can be confirmed with the

PID summary | PID (final) information @/@/@/@ keys.

sV 0.00 SV: Command value . . .

oV 0.00 PV: Feedback value - Pressing the (X)/) keys switches the display
' Err: Deviation unit between the physical quantity and

Err 0.00 MV: Manipulated value t o

MV 0.00Hz Mode: PID mode percentage (%).

Mode: Disable - Pressing the (&) key holds the data.

19
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1

“~| PID1 information

< | PID2 information

The table below shows the indication for the PID mode.

Indication Meaning
Disable PID control disabled
Pause PID control on standby
Cancel PID control being canceled
Boost Under application of pressure due to slow flowrate
Sleep Stopped due to slow flowrate
Alarm PID alarm ON
Operating Running under PID control
Ch.1 PID channel 1 under control

Ch.1/Ch.2 Err

PID channel 2 under control (Deviation on channel 2)

Ch.2

PID channel 2 under control

PRG>6>1[2/7] <
PID1

Svi 0.00

PV1 0.00

Err 0.00

MV 0.00Hz

T QIR
PRG>6>1[3/7] N
PID2

SV2 0.00

PV2 0.00

Err 0.00

MV 0.00Hz

T QR
PRG>6>1[4/7] <
Ext.PID1 summary
ESVF 0.00

EPVF 0.00

Err 0.00

EMV1 0.00%
Mode: Disable

< | External PID (final) information

T IR

PRG>6>1[5/7]

<

Ext.PID1

ESV1 0.00
EPV1 0.00
Err 0.00
EMV1 0.00%

“ | External PID 1 information

T @IS

PRG>6>1[6/7]

<

Ext.PID2

ESV2 0.00
ESV2 0.00
Err 0.00
EMV2 0.00%
Mode: Disable

<« | External PID 2 information

1 QILII
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5.6 Programming Mode

PRG>6>1[7/7] <
Ext.PID3

ESV3 0.00

EPV3 0.00

Err 0.00

EMV3 0.00%
Mode: Disable

!

PRG>6

[LJPID Monitor
2.Multi-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
5.Load Factor.
6.COM Debug

« | External PID 3 information

5-85
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5.6.7.2 Monitor Multiple Unit Controls

IPRG > 6(Tools) > 2(Multi-Op.Mon)|

The status of cascade operations and mutual operations can be monitored.

< Cascade operation >

Fref

0.00Hz
STOP

Iout 0.00A

PWR 0.03kW

1@

<>

PRG

1.Start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

l6.Tools

1 0

PRG>6 .

1.PID Monitor
[2JMulti-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
5.Load Factor.

6.COM Debug
1O

PRG>6>2 <>
Cascade-Fixed

SV 62.3%

PV 91.2%

MV 15.0%

PRG>6>2 ©

Cascade-Fixed
SV  0.82m3/min
PV  1.20m3/min

MV _10.00Hz

PRG>6 .

1.PID Monitor
[2JMulti-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
5.Load Factor.

6.COM Debug

T111

Tt

Return to previous screen Return to running mode

. Press the =9 key while the running mode

screen is displayed.

. Usethe ™/ Q) keys to select [6. Tools], and

confirm with the (&) key.

. Use the ™ / O keys to select [2. Multi-Op.

Mon], and confirm with the (&) key.

The status of cascade operations can be
confirmed.

Command value
Feedback value

Operation volume (control volume)

<Running status>
blinking: Inverter drive;
M2 normal view: Stopped;

ON: Commercial drive; M| blinking: Fire mode
M3 crossed out: Operation halted

5.

Use the @ / @ keys to display physical units
and switch to a percentage unit display.

Command value
Feedback value

Operation volume (control volume)

<Running status>
blinking: Inverter drive;
M2 normal view: Stopped;

ON: Commercial drive;  [M@| blinking: Fire mode
M3 crossed out: Operation halted

6.
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5.6 Programming Mode

@ Return to previous screen @ Return to running mode

< Mutual operation: Master unit >

Fref 1. Press the 69 key while the running mode
0 OOHZ screen is displayed.
Iout 0.00A
PWR 0.03kW
1 &9
PRG ° 2. Use the ™/ O keys to select [6. Tools], and
1.Start-up confirm with the (&) key.
2.Function Code
3.INV Info @
4.Alarm Info 2
5.User Config o
l6.Tools
T
1 QIO 2
PRG>6 - 3. Use the ™ /O keys to select [2. Multi-Op. 2
1.PID Monitor Mon], and confirm with the @) key. 2
[2]Multi-Op. Mon =
3.CLogic Monitor Q
4.Resonant Avd. >
5.Load Factor. %
6.COM Debug 3
m
l0® 4
PRG>6>2 & 4. The status of mutual operations can be &
Mutual-Master confirmed. <
sV 62.3% | Command value
PV 91.2% | Feedback value
MV 15.0% «— | Operation volume (control volume)
E S2 == 54 - <Operational status>
[M] blinking: PID operation; Sjlblinking: Maximum frequency operation;
S2 normal view: Stopped; ¢ crossed out: Operating outside mutual control;
l @/® S4 crossed out: Operation halted
PRG>6>2 8 5. Use the (<) / O keys to display physical units
Mutual-Master and switch to a percentage unit display.

SV 0.82m’/min Command value
PV  1.20m°/min

Feedback value
‘MV_10.00Hz . Operation volume (control volume)

3
E m S2:- 84 <Operational status>
[M] blinking: PID operation;gblinking: Maximum frequency operation;

T111

S2 normal view: Stopped; £ crossed out: Operating outside mutual control;

l @/® S4 crossed out: Operation halted
PRG>6>2 g
M RUN-PID « | M: Master unit; RUN-PID: PID operation

« | Output frequency
Foutl 60.00Hz | Output current
Iout 8.97A | Power consumption
Power 10.25kW
| I
PRG>6>2 g
S1 RUN-Fmax «—| S1: Slave unit 1; RUN-Fmax: Maximum frequency operation

«— | Output frequency

Foutl 0.00Hz « | Output current

Tout 0.00A | Power consumption
Power 0.02kW
1 QIO
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1 QIO

PRG>6>2

<y

S2 STOP

Foutl 0.00Hz
Tout 0.00A
Power 0.02kW

1 QIS

PRG>6>2

S3 Unlink-RUN

Foutl 0.00Hz
Tout 0.00A
Power 0.02kW

1 ®I©

PRG>6>2

<>

S4 Unlink-STOP

Foutl 0.00Hz
Iout  0.00A
Power 0.02kW

1 QIO

PRG>6

1.PID Monitor
[2JMulti-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
5.Load Factor.
6.COM Debug

| S2: Slave unit 2; STOP: Halted

«—
«—

Power consumption
—

Output frequency
Output current

« | S3: Slave unit 3; Unlink-RUN: Operating outside rotary control

«—
«—

Power consumption
—

« | S4: Slave unit 4; Unlink-STOP: Operation halted

«—
«—

Power consumption
—

Output frequency
Output current

Output frequency
Output current

6. Use the & key to return to the menu screen.

The table below shows the indication for other slave status.

Indication

Meaning

RUN

Wire break

Communications link broken

<Mutual operation: Slave units>

PRG>6>2

~
~

Mutual-Slave
Fcmd 56.78Hz
oFWD oX3 oX7
oREV  oX4 oXF
oX1 oX5 oXR
oX2 oX6 oRST
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The running status of slave units is shown with the
run command, reference frequency and terminal
command.




5.6 Programming Mode

5.6.7.3 Monitor Customized Logic (CLogic)

IPRG > 6(Tools) > 3(CLogic Monitor)

Customized logic can be previewed and debugged.

Return to previous screen Return to running mode

Fref 1. Press the ¢r9 key while the running mode

0_00H Z screen is displayed.
STOP

Iout 0.00A
PWR 0.03kW

l&

PRG . Usethe ™/ Q) keys to select [6. Tools], and

1.Start-up confirm with the (&) key.
2.Function Code

3.INV Info
4.Alarm Info
5.User Config

l6.Tools
e

PRG>6 v 3. Use the ™/ Okeys to select [3. CLOGIC

1.PID Monitor Monitor], and confirm with the (&) key.
2.Multi-Op. Mon

B.CLogic Monitor
4.Resonant Avd.
5.Load Factor.
6.COM Debug

Y6

PRG>6>3[1/14] o ~Solection Tomes 4. Show input/output from Step 1.
Step01:2003 - Ste?)eoﬂl(t): e The @ / O keys can be used to confirm up to
14 steps.

G "deyn

<>
[\

NNY LS31 ANV NOILYdVd3dd

(8003 MAX: +5000
+100 9 ~— The figure at left shows as an example Step01: 2003
+23.09| ey (multiplication + upper/lower limits). Inputs: +100, +23;
(B12] MIN: -99.9 Limits: Upper limit of +5000, lower limit 0f-99.9; Output :

2300 (Multiplication = 100 x 23 = 2300, limit within
l scope)

PRG>6 - 5. Use the &% key to return to the menu screen.
1.PID Monitor
2.Multi-Op. Mon
B.CLogic Monitor
4.Resonant Avd.
5.Load Factor.
6.COM Debug
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5.6.7.4 Resonance Avoidance

IPRG > 6(Tools) > 4(Resonant Avd.)|

Operations can be conducted in a manner that avoids points of mechanical resonance. The inverter
operates by jumping frequencies. Resonance prevention settings are set to accomplish this. Three
resonance prevention points can be set, and the jump width can be set at one common point.

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

1@

<>

PRG

1.Start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

l6.Tools

1 0

PRG>6 .

1.PID Monitor
2.Multi-Op. Mon
3.CLogic Monitor
.Resonant Avd.
5.Load Factor.
6.COM Debug

1 ®I©

PRG>6>4 <

Foutl 12.99Hz
Fjmp2 0.0Hz
Fjmp3 0.0Hz
Width 3.0Hz
—

1 0®

PRG>6>4 ©

Foutl 14.40Hz
Fjmp2 0.0Hz
Fjmp3 0.0Hz
Width 3.0Hz

10®

PRG>6>4 o

Foutl 34.60Hz

Fjmp1 12.9Hz
[Fjmp2 33.1Hz
Fjmp3 0.0Hz
Width 3.0Hz

1 QI
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Return to previous screen Return to running mode

1. Press the €r9 key while the running mode
screen is displayed.

2. Usethe /&) keys to select [6. Tools], and
confirm with the (&) key.

3. Usethe W /&) keys to select [4. Resonant
Avd.], and confirm with the (&) key.

4. Operate with the run command ON.

5. Pressing the (£) key at a point of resonance sets
resonance prevention point 1 (Fjmp1).

Note: Pressing the (z) key for a long period of time
changes the width (jump width). (Consistent for Fjmp1-
Fjmp3).

6. Using the © key to move the cursor to Fjmp2
and pressing the (£) key at the next point of
resonance set resonance prevention point 2
(Fjmp2).

Note: Pressing the (&) key for a long period of time

changes the width (jump width). (Consistent for

Fjmp1-Fjmp3).



5.6 Programming Mode

1 I

PRG>6>4 - 7. Using the & key to move the cursor to Fjmp3
Foutl 46.40Hz and pressing the () key at the next point of
Fjmp1 12.9Hz resonance sets resonance prevention point 3
44.9Hz
Width 3.0Hz Note: Pressing the (g) key for a long period of time
— changes the width (jump width). (Consistent for Fjmp1-
Fjmp3).

)

PRG>6>4 v 8. Clear Fjmpl-Fjmp3, Width

G INE R - With the cursor on Fjmpl1, press the &) key to

Fimp1 12.9Hz display < CLR.

Fjmp2 33.1Hz o
Fjmp3 46.4Hz 3
Width 4.1Hz ©
(6]

! 3
a

PRG>6>4 v 9. Clear Fjmp1-Fjmp3 and Width Y
Foutl 48.74Hz & : X
"Fjmpl 0.0Hz[sad Prgss the k;y to clear the Fjmp1 value. >
Fjmp2 33.1Hz With < CLR displayed, use the W/ Okeys to o)
Fimp3 46: 4Hz move the cursor to Fjmp2 and then press the b4
Width 4.1Hz key.to clear the \{alue. In the same way, JZ>
— clear Fjmp 3 and Width values. 3
leo® &
PRG>6 - 10. Use the & key to return to the menu screen. P
1.PID Monitor z

2.Multi-Op. Mon
3.CLogic Monitor
lJResonant Avd.
5.Load Factor.
6.COM Debug

5.6.7.5 Load Factor Measurement

IPRG > 6(Tools) > 5(Load Factor)]

Selecting "5. Load Factor Measurement" from the programming mode menu enables measurement of
the maximum output current, average output current and average braking power. Measurement modes
are indicated in the table below.

Measurement Mode Details

Mode for measuring for a fixed period of | Mode for setting a measurement period and taking measurements for
time a set period of time

Mode for measuring from run to stop Mode for taking measurements from the beginning to the end of a run

@ If in the mode to measure the interval from run to stop, entering this mode while running will
take measurements during the period until stopping. If entering this mode while stopped,
measurements will be taken from the next run until the stop.

Tip During load factor measurement, the €r9 key transitions into running mode. The & key

moves to the measurement mode selection screen. In this case, load factor measurement will
be continued.
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< Mode for measuring for a fixed period of time >

Fref

0.00Hz
STOP

Iout
PWR

0.00A
0.03kW

| &

<>

PRG

1.Start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

l6.Tools

)

PRG>6 v

1.PID Monitor
2.Multi-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
[5.JLoad Factor.
6.COM Debug

1

PRG>6>5

©® Timg~*RUN—STOP
01h 00m 00s
Imax 0.00A
Tave 0.00A
BPave 0.0%

Standby

1 ©

PRG>6>5

- T *RUN—STOP
01h 00m 0[0s

Imax 0.00A
Tave 0.00A

Standby

1 IR

T11

Return to previous screen Return to running mode

Maximum output current
Average output current
Average braking power
consumption

<Initial setting value>
1 hour

L.Factor Measurg]

PRG>6>5

Blinks while
measuring

BRI < RUN—STOP
00h 30m 12s

Imax 0.00A
Tave 0.00A
BPave

Executing...

l

PRG>6>5

@ Timed“*RUN—STOP
01h 00m 00s

Imax 289.4A
TIave 182.2A
BPave 24.0%
Standby

Remaining
measurement
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. Press the €r9 key while the running mode

screen is displayed.

. Use the ™ / O keys to select [6. Tools], and

confirm with the (&) key.

. Usethe ™/ Q) keys to select [5. Load Factor],

and confirm with the (&) key.

. On the mode selection screen, use the )/ (O)

to move the [Cursor], and select "Time".
Confirm with the (&) key.

. Shift with the (<) / %), and set the measurement

time with the ©™ /&) keys.
Use the (&) key to start measurement.

Note: Pressing the (£) key while measuring
will cancel the measurement.

. While measuring, the message "L. Factor

Measure" blinks.

. Measurement is concluded after the

measurement time elapses, and measurement
results are displayed.




5.6 Programming Mode

< Mode for measuring from run to stop >

Fref

0.00Hz
STOP

Iout 0.00A
PWR 0.03kW

| &

<>

PRG

1.Start-up
2.Function Code
3.INV Info
4.Alarm Info
5.User Config

l6.Tools

)

PRG>6 v

1.PID Monitor
2.Multi-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
[5.JLoad Factor.

Return to previous screen Return to running mode

. Press the €r9 key while the running mode

screen is displayed.

. Use the ™ / O keys to select [6. Tools], and

confirm with the (&) key.

. Usethe ™/ Q) keys to select [5. Load Factor],

and confirm with the (&) key.

. On the mode selection screen, use the )/ (O)

keys to move the [Cursor], and select

"RUN—STOP". Confirm with the (&) key.

Executing...

l

PRG>6>5
O] Timd ARUN—STOP|
--h --m --s
Imax 289.4A
TIave 182.2A
BPave 24.0%
Standby

6.COM Debug
Lo©
PRG>6>5
O Time"<RUN—STOP|
-=-h --m --s
Imax 0.00A “— | Maximum output current
Tave 0.00A «— | Average output current
BPave (_)00@ ______ «— | Average braking power consumption
Standby
Lo©
PRG>6>5
B >run—storli
--h --m --s
Imax 0.00A
Tave 0.00A
Bpave 0.0%
Standby
L.Factor Measurg] «— | Blinks while
PRG>6>5 measuring
@ Time P
--h --m --s
Imax 0.00A
Tave 0.00A
BPave 0.0%
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5. Entering the run command causes

measurement to start. If the run command has
already been input, this screen is skipped.

Note: Pressing the (£) key while measuring
will cancel the measurement.

. While measuring, the message "L. Factor

Measure" blinks.

. Measurement is concluded after the

measurement time elapses, and measurement
results are displayed.

G "deyn
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5.6.7.6 Communication Debug

IPRG > 6(Tools) > 6(COM Debug)|
Communication-specific function codes (S, M, W, W1, W2, W3, X, X1, Z) can be monitored and set.

Return to previous screen Return to running mode

Fref 1. Press the €r9 key while the running mode
screen is displayed.
0.00Hz play
Iout 0.00A
PWR 0.03kW

1@

PRG ° 2. Usethe W/ Q) keys to select [6. Tools], and
1.Start-up confirm with the (&) key.

2.Function Code

3.INV Info

4.Alarm Info
5.User Config

l6.Tools

L &I©

PRG>6 - 3. Use the ™/ Okeys to select [6. COM
1.PID Monitor Debug], and confirm with the (&) key.

2.Multi-Op. Mon
3.CLogic Monitor
4.Resonant Avd.
5.Load Factor.
6.cOM Debug

e

PRG>6>6 5. On the mode selection screen, use the )/ )

S:COM Command keys to move the [Cursor, and select the
function code that you wish to set.
Confirm with the (&) key.

| ®1©

PRG>6>6 7. After changing the setting, confirm with the

Freq.cmd p.u. key.

________________ #Ho

-32768~+32767

Def. 0

Store 0

!

PRG>6>6 8. The function code following the one that has

S:Command been set is displayed.
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5.7 Alarm Mode

57 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 LCD
monitor.

5.7.1 Releasing the alarm and switching to Running mode

Remove the cause of the alarm and press the &) key to release the alarm and return to Running mode.
The alarm can be removed using the &%) key only when the alarm code is displayed.

5.7.2 Displaying the alarm history

It is possible to display 10 alarm codes (newest + past 9 alarms) in addition to the one currently
displayed. Previous alarm codes can be displayed by pressing the ™ / &) key while the current alarm
code is displayed.

5.7.3 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.

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 #4 "Alarm Information” in Programming
mode. Refer to Section 5.6.5.1, " Confirm Alarm History."

Pressing the €r9 key while the running status information is displayed returns to the alarm code
display.
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5.7.4 Test run procedure

Make a test run of the motor using the flowchart given below.

Mount the inverter, perform wiring, .

and set up slide switches. (See Section 5.1.)
|

| Check prior to powering on. | (See Section 5.7.5.)

I
| Power ON and check. | (See Section 5.7.6.)

Non-Fuji motor/non-standard motor

Which motor type?

Fuji general-purpose motor

Longer output lines/
Reactor connected

What output
wiring condition?

Shorter output lines

Function code Function code
basic settings <1> basic settings <2>
(See Section 5.7.8.) (See Section 5.7.9.)
Tuning

(See Section 5.7.9.)

Run the inverter for operation check.

(Gradually accelerating from low to
high speed) | (See Section 5.7.10.)
Adjust motor control function code
data.

Set up application-related function

codes.
T (See Section 5.7.11.)

Check interfacing operations with
peripherals.
I

End
(Proceed to practical operation)

Figure 5.16 Test Run Procedure
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5.7 Alarm Mode

5.7.5

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 (&G) correctly. See Figure 5.17.

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)
)
(4)
)

(6)

Check the control circuit terminals and main circuit terminals for short circuits or ground faults.
Check for loose terminals, connectors and screws.
Check that the motor is separated from mechanical equipment.

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.

Check that safety measures are taken against runaway of the equipment, e.g., a defense to prevent
people from access to the equipment.

Inverter

&G L1/R L2/S L3IT U

Power
supply

Figure 5.17 Connection of Main Circuit Terminals
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5.7.6 Powering ON and checking

AWARNING

is ON.
* Do not operate switches with wet hands.
Otherwise, an electric shock could occur.

* Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter power

Turn the power ON and check the following points. The
following is a case when no function code data is
changed from the factory defaults.

(1) Check that the LCD monitor displays 0.00 Hz
(indicating that the reference frequency is 0 Hz) that
is blinking. (See Figure 5.18.)

If the LCD monitor displays any number except

" 000k,

STOP

Iout B.884
PWR B.83kw
PRG:Program Menu

5.7.7

0.00 Hz, press the @ /&) key to set 0.00 Hz.

Figure 5.18 Display of the LCD Monitor after
Power-on

Selecting a desired motor drive control

The FRENIC-HVAC supports the following motor drive control.

W 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.

| 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 code P12 (Rated slip frequency).

H68 enables or disables the slip compensation function according to the motor driving conditions.

Motor driving conditions Motor driving frequency zone
H68 data Accl/Decel Constant speed Base ii?;l\incy or Ab; Zzszzcl;ase
0 Enable Enable Enable Enable
1 Disable Enable Enable Enable
2 Enable Enable Enable Disable
3 Disable Enable Enable Disable
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5.7 Alarm Mode

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.

5.7.8 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.

(@)
.. . . . . =
Select any of the Fuji standard 8-series, HP motor typical model and others with the function code ]
P99. o
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 Y
design values, ask system designers about them. E
[ For details on how to modify the function code data, see Section 5.6.3.1 "Setting up function g
codes. 5
z
i >
Function Name Function code data Factory default Z
code O
_|
200/400 V class series (l',”)
Asia: 60.0/50.0 (Hz) —
F04 Base frequency 1 EU: 50.0/50.0 (Hz) g
M . Japan: 50.0/50.0 (Hz) z
otor ratings America: 60.0/60.0 (Hz)
(printed on the nameplate of the motor) -
Asia: 220/415 (V)
FO5 Rated voltage at base EU: 230/400 (V)
frequency 1 Japan: 200/400 (V)
America: 230/460 (V)
0: Motor characteristics 0
(Fuji standard motors, 8-series) Asia/EU/Japan:
P99 Motor 1 selection 1: Motor characteristics 1 0 (Motor characteristics 0)
(HP rating motors) America: 1 (HP rating motors)
4: Other motors
Motor 1 . Nominal applied motor
P02 (Rated capacity) Capacity of motor connected capacity
200/400 V class series
_ , Asia:  60.0/50.0 (Hz)
FO3 Maximum frequency 1 | Machinery design values EU: 50.0/50.0 (Hz)
(Note) For a test-driving of the motor, increase | Japan: 60.0/60.0 (Hz)
values so that they are longer than your America: 60.0/60.0 (Hz)
Acceleration time 1 machinery design values. If the specified time
FO7 (Note) is short, the inverter may not run the motor 20.00 (s)
- - properly.
F03 gveocti;eratlon time 1 20,00 (s)
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(@ Note

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 P08, P10, P12, 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, or slip compensation.

In any of the following cases, the full control performance may not be obtained from the
inverter because the motor parameters differ from the factory defaults, so perform
auto-tuning.

» The 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).

e A reactor is inserted between the inverter and the motor.

Refer to Section 5.7.9 "Function code basic settings and tuning <2 >."
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5.7 Alarm Mode

5.7.9 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.
- 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 Section 5.6.3.1 "Setting up function

codes. o
>
Function S
code Name Function code data Factory default o
200/400 V class series R
Asia:  60.0/50.0 (Hz) ~
F04 Base frequency 1 EU: 50.0/50.0 (Hz) E
Japan:  50.0/50.0 (Hz) )
America: 60.0/60.0 (Hz) 3
_ Asia:  220/415 (V) Q
0 Rated voltage at base Mqtor ratings EU: 230/400 (V) >
FO5 frequency 1 (printed on the nameplate of the motor) Japan:  200/400 (V) %
America:230/460 (V) H
P02 Motor 1 ‘ Nomipal applied motor (ﬂ
(Rated capacity) capacity py)
C
P03 Motor 1 Rated current of nominal z
(Rated current) applied motor
200/400 V class series
) ) Asia: 60.0/50.0 (Hz)
FO3 Maximum frequency 1 | Machinery design values EU: 50.0/50.0 (Hz)
(Note) For a test-driving of the motor, increase | Japan:  60.0/60.0 (Hz)
values so that they are longer than your America: 60.0/60.0 (Hz)
Acceleration time 1 machinery design values. If the specified time is
FO7 (Note) short, the inverter may not run the motor 20.00 (s)
- - properly.
Fo8 Deceleration time 1 20,00 (s)
(Note)

Note 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 P08, and H46.
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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 FO08) 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
! ;ll“luen;::;lglrle Primary resistance (%R1) (P07) Tuning with the motor Cannot rotate the
stops Leakage reactance (%X) (P08) stopped. motor.
Can rotate the motor,
T il Tuning the %R1 and %X, |provided that it is safe.
une while :
the motor is No-load current (P06) with the motor stopped. Note that little load
2 | rotating Primary resistance (%R1) (P07) Tuning thej no-load Sho}lld be gpphed )
under V/f Leakage reactance (%X) (P08) current, with the motor during tuning. Tuning
control running at 50% of the base | with load applied
frequency. decreases the tuning
accuracy.

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
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

@® Set function code P04 to "1" or "2" and press the (&) key. (Blinking of 1 or 2 will slow down.)

@ Enter a run command.

® The moment a run command is entered, the display of 1 or 2 lights up, and tuning starts with the
motor stopped.

(Maximum tuning time: Approx. 40 to 80 s.)

@ If P04 = 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), turning the run
command OFF after completion of measurement 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 P04 appears on the keypad.
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5.7 Alarm Mode

W 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 Er7 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
Sequence error (Coast to 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.

Note If a filter other than the Fuji optional output filter (OFL-0J00O-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.
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5.7.10 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-HVAC 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 9, "TROUBLESHOOTING."

Test Run Procedure

(1) Turn the power ON and check that the reference frequency 0.00 Hz is blinking on the LCD
monitor.

(2) Set a low reference frequency such as 5 Hz, using @ /(&) keys. (Check that the frequency is
blinking on the LCD monitor.)

(3) Press the & key to start running the motor in the forward direction. (Check that the reference
frequency is displayed on the LCD monitor.)

(4) To stop the motor, press the é key.
Foutl
< Check points during a test run > 5 @@ H v
* Check that the motor is running in the forward direction. RUN -
* Check for smooth rotation without motor humming or excessive
. . Iout B.184
vibration. PWR .83 kw
+ Check for smooth acceleration and deceleration. PRG:Program Menu

When no abnormality is found, press the €9 key again to start driving the motor, then increase the
reference frequency using @ / &) keys. Check the above points again.
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5.7 Alarm Mode

< 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 6
"FUNCTION CODES" and Chapter 9 "TROUBLESHOOTING."

Function code Name Modification key points

If the current limiter is activated due to a short acceleration time and large

F07 Acceleration Time 1 . ..
drive current, prolong the acceleration time.

If an overvoltage trip occurs due to a short deceleration time, prolong the

FO8 Deceleration Time 1 . .
deceleration time.

If the starting motor torque is deficient, increase the torque boost. If the

F09 Torque Boost 1 . . .
4 motor with no load is overexcited, decrease the torque boost.

< Remedy to be taken if an alarm ECF (Enable circuit failure) occurs >

G "deyn

Possible Causes What to Check and Suggested Measures

Check that the interface printed circuit board (PCB) is firmly connected to

(1) Poor connection of interface the inverter unit.

PCB . .
Restarting the inverter releases the alarm.

Check that the logic values of the output of safety switches match with
(2) Enable circuit logic error each other (EN1/EN2 = High/High or Low/Low).

Restarting the inverter releases the alarm.

If this error persists after the above procedures have been taken, the

(3) Enable circuit (safety circuit) inverter is defective.

failure detected

Consult your Fuji Electric representative. (The alarm cannot be released.)

NNY LS31 ANV NOILYdVd3dd

5.7.11 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. Turn the power ON and check that the reference
frequency 0.00 Hz is blinking on the LCD monitor.

1) Mock alarm

Generate a mock alarm by pressing the "6 + (&) 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 10.
3) /O checking

Check interfacing with peripherals by checking I/O on (PRG) > 3 (INV Info) > 3 (I/O Check)
on the keypad in Programming mode. For details, refer to Chapter 5.

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 6.
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5) Calibrating the [FM1]/ [FM2] output

Calibrate the full scale of the analog meter connected to the terminals [FM1] and [FM2], using
the reference voltage equivalent to +10 VDC or current equivalent to 20 mA. 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).

@ Depending upon the situation of the practical operation, it may become necessary to modify
the settings of the torque boost (F09) and acceleration/deceleration times (FO7/F08). Confirm
the function code data and modify them properly.

Tip The inverter is available in either remote or local mode.

* Remote mode: The inverter is driven by terminal commands, via the communications link
or from the keypad which are selectable with function codes.

* Local mode: The inverter is separated from the system and driven by keypad operation.
This mode is convenient for test-run and maintenance.

L] For details, refer to Section 5.5.4 "Remote and local modes."
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Chapter 6
FUNCTION CODES

This chapter contains overview tables of function codes available for the FRENIC-HVAC series of inverters
and details of function codes.
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6.1  OVerview Of FUNCHON COUES .....ccueeuiiiiieiiietieit ettt ettt ettt ettt st e st et et e saestesbeeaeeseeneensenens 6-1
6.2 FUNCHON COAE TaADIES. ... .eoitieitieiieie ettt ettt ettt ettt et e st e s e et e e beenteemeeemeesneesneenneeneeens 6-2
6.3 Details Of FUNCHION COES ... .coueiiiiiiiieiieii ettt ettt ettt e st et e e e s e e st e s seenbeeteeneeeneesnee 6-43
6.3.1 F codes (Fundamental fUNCHONS) .......cecuerueiieiieiieit ettt ettt te e s s sseensesseesseesseenseens 6-43
6.3.2 E codes (Extension terminal fUNCLIONS)........c.ccveruiiriiiiiirieniieniieieereeee st esteeae e saeesseesseessesenenseens 6-86
6.3.3  C codes (Control fUNCIONS) .....c.eecvieiieiieiestieieeieeteseeste e esteeseesaesseesseesseeseesseessesssessaesseessenseessns 6-127
6.3.4 P codes (IMOtOr 1 PATAIMELEIS) .....ccvieuvieeiierieirieteeteereeeeesteesteesseesseesseeseesseesseeseessesssesssessseseessesssenens 6-139
6.3.5 H codes (High performance functions) ............cceeoeerierienieiiieieeiese et 6-143
6.3.6 HI1 codes (High performance fUnctions) ...........cocoeereereriieiienieneee ettt 6-176
6.3.7 J codes (Application fUNCHIONS 1) ....cccuerieriiriiiiierierieeie ettt ettt besae e sneeneeneeeeee 6-183
6.3.8  J1 cOdes (PID CONLIOL 1)..cuuiiiieiieiiieiieiiectieieeteete ettt et ste e esae e e steesseesseesbeesbessaessaessaesseensenseenens 6-184
6.3.9  J2 codes (PID CONLIOL 2)..c.uiiiiiiieiieiieciiectieieeie et ettt ste et esae et esteesreesseesbeesbessaessaesseesseensesseenens 6-217
6.3.10 J5 codes (External PID CONIOL 1) ..occviiiiiiiiiiiiieiieie ettt sene e 6-219
6.3.11 J6 codes (External PID control 2, 3) .....ccuiiiiieiiieiieeiie ettt ettt ve e aeeaae e nae e 6-247
6.3.12 d codes (Application fUNCHONS 2) ...cc.eeiuieriiiieeieiierie ettt ettt et e sreeseeesee e eeee 6-251
6.3.13 U codes (Customizable 10ZIC fUNCLIONS) ......c.ecueieieriieiieieeiereeeee et 6-251
6.3.14 Ul codes (Customizable 10Zic fUNCHIONS) ......ccvveriieriiiiiiieiiesieeit ettt seeeae e eee 6-272
6.3.15 y codes (LinK fUNCHIONS)......ccvirieriieiieieeiiesiieeete e eee st e steesteeaeeseesteesseesseesseessesssesssesseessesssesseenens 6-277
6.3.16 T codes (TIMET fUNCHIONS) ....cueeivieriieiieeiieetecteeteeteeteete st e st e steesbeeaeeeteeeteebeeabeesbeessesssesseesseenseennenens 6-282

6.3.17 K codes (Keypad fUNCHONS).......ceriiriieiieieeiieet ettt ettt et s eseeenee e see 6-286






6.1 Overview of Function Codes

6.1 Overview of Function Codes

Function codes enable the FRENIC-HVAC series of inverters to be set up to match your system
requirements.

The function codes are classified into these groups: Fundamental Functions (F codes), Extension
Terminal Functions (E codes), Control Functions (C codes), Motor 1 Parameters (P codes), High
Performance Functions (H and H1 codes), Application Functions 1 (J codes), PID Control 1 (J1 codes),
PID Control 2 (J2 codes), External PID Control 1 (J5 codes), External PID Control 2 and 3 (J6 codes),
Application Functions 2 (d codes), Customizable Logic Functions (U and Ul codes), Link Functions
(v codes), Timer Operation Functions (T codes), Keypad Functions (K codes), and Option Functions
(0 codes). To determine the property of each function code, set data to the function code.

This manual does not contain the descriptions of Option Functions (o codes). For o codes, refer to the
instruction manual for each option.

9 'deyd
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6.2 Function Code Tables

The following descriptions supplement those given in the function code tables on page 6-3 and
subsequent pages.

B Changqing, 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

Y* Possible If the data of the codes marked with Y* is changed with N/
@/ @ / @keys, the change will immediately take effect;
however, the change is not saved into the inverter's memory.
To save the change, press the (&) key. If you press the ®r9 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.

Y Possible Even if the data of the codes marked with Y is changed with
NI keys, 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 the function code data stored in the inverter's memory into the
keypad's memory (PRG > 2(Function Code) > 4(Data Copy))). 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 page 6-3 and
subsequent pages.

Y: Will be copied unconditionally.

Y1: Will not be copied if the rated capacity differs from the source inverter.

N:  Will not be copied. (The function code marked with "N" is not subject to the Verify operation,
either.)

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 E01 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)
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6.2 Function Code Tables

The following tables list the function codes available for the FRENIC-HVAC series of inverters.

F codes: Fundamental Functions

) Change | pata | Default
Code Name Data setting range when | copying | setting

running

Disable both data protection and digital reference protection Y Y 0

Enable data protection and disable digital reference protection

Disable data protection and enable digital reference protection

Enable both data protection and digital reference protection

™19 1Q 10 keys on keypad N Y 0

Voltage input to terminal [12] (-10 to +10 VDC)

Current input to terminal [C1] (4 to 20 mA DC)

Sum of voltage and current inputs to terminals [12] and [C1]

Voltage input to terminal [V2] (0 to 10 VDC)

Terminal command UP/DOWN control

X1 1R 1O keys on keypad

(balanceless-bumpless switching available)

10: Pattern operation

F02 |Operation Method 0: FWD/REV/STOP keys on keypad (Motor rotational direction N Y 0
specified by terminal command FWD/REV)

1: External signals (Terminal command FWD or REV )

2: FWD/STOP keys on keypad (forward)

3: REV/STOP keys on keypad (reverse)

FOO |Data Protection

FO1 |Frequency Command 1

PNAWN2OfON 2O

FO3 [Maximum Frequency 1 25.0to 120.0 Hz N Y 200V class (@)
series Q:;-
AJU: 60.0
E: 50.0 ©
400V class »
series
AE: 50.0
JU: 60.0 E
FO04 |Base Frequency 1 25.0t0 120.0 Hz N Y 200V class Z
series O
AU: 60.0 =
EJ: 50.0 @)
400V class zZ
series
AEJ: 50.0 Q
U:60.0 8
FO5 |Rated Voltage at Base Frequency 1 OFF: Disable AVR (Output a voltage in proportion to input voltage) N Y A: 220/415 m
80-240 V: Output an AVR-controlled voltage (200 V class series) E: 230/400 (7))
160-500 V: Output an AVR-controlled voltage (400 V class series) J: 200/400
FO06 |Maximum Output Voltage 1 80-240 V: Output an AVR-controlled voltage (200 V class series) N Y U: 230/460
160-500 V: Output an AVR-controlled voltage (400 V class series)
FO7 [Acceleration Time 1 0.00 to 3600.00 s Y Y 20.00
FO8 |Deceleration Time 1 Note: Entering 0.00 cancels the acceleration time, requiring Y Y 20.00
external soft-start.
FO9 |Torque Boost 1 0.0% to 20.0% (percentage with respect to "FO5: Rated Voltage at Y Y *1
Base Frequency 1")
F10 |[Electronic Thermal Overload Protection for [1: For a general-purpose motor with shaft-driven cooling fan Y Y 1
Motor 1 o 2: For an inverter-driven motor, non-ventilated motor, or motor
(Select motor characteristics) with separately powered cooling fan
F11 (Overload detection level) |OFF: Disable Y Y1 *2
1% to 135% of the inverter rated current
F12 (Thermal time constant) |0.5 to 75.0 min Y Y *3
F14 |Restart Mode after Momentary Power 0: Trip immediately Y Y EU: 0
Failure (Mode selection) |1: Trip after a recovery from power failure AJ: 1
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
F15 |Frequency Limiter (High) 0.0 to 120.0 Hz Y Y 70.0
F16 (Low) |0.0to 120.0 Hz Y Y 0.0
F18 |Bias (Frequency command 1) |-100.00% to 100.00% Y* Y 0.00
F20 |DC Braking 1 0.0 to 60.0 Hz Y Y 0.0
(Braking starting frequency)
F21 (Braking level) |0% to 60% Y Y 0
on the basis of inverter rated current
F22 (Braking time) |OFF (Disable); 0.01 to 30.00 s Y Y OFF
F23 |Starting Frequency 1 0.1t0 60.0 Hz Y Y 0.5
F24 (Holding time) {0.00 to 10.00 s Y Y 0.00
F25 |[Stop Frequency 0.1t0 60.0 Hz Y Y 0.2

The shaded function codes (—1 ) are applicable to the quick setup.
Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*1 The factory default differs depending upon the inverter's capacity. See Table A.
*2 The motor rated current is automatically set. See Table B (function code P03).
*3 5.0 min for inverters of 22 kW or below; 10.0 min for those of 30 kW or above.
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Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

F26

Motor Sound (Carrier frequency)

200V class series

0.75 to 16 kHz (0.75 to 18.5 kW)
0.75 to 10 kHz (22 to 75 kW)
0.75 to 6 kHz (90 kW)

400 V class series

0.75 to 16 kHz (0.75 to 37 kW)
0.75 to 10 kHz (45 to 90 kW)
0.75to 6 kHz (110 to 630 kW)
0.75to 4 kHz (710 kW)

Y

Y

2

F27

(Tone)

: Level O (Inactive)
: Level 1
: Level 2
: Level 3

F29

F30

Analog Output [FM1] (Mode selection)

(Voltage adjustment)

: Output in voltage (0 to 10 VDC)
: Output in current (4 to 20 mA DC)
: Output in current (0 to 20 mA DC)

N =20O(WwN =0

0% to 300%

100

F31

Analog Output [FM1] (Function)

Select a function to be monitored from the followings.
: Output frequency 1 (before slip compensation)

0

1:  Output frequency 2 (after slip compensation)
2:  Output current

3:  Output voltage

4:  Output torque

5: Load factor

6:  Input power

7:  PID feedback amount

9: DC link bus voltage

10: Universal AO

13: Motor output

14: Calibration (+)

15: PID command (SV)

16: PID output (MV)

18: Inverter heat sink temperature (200°C/10 V)
20: Reference frequency

50: PID feedback amount 1 (PV1)

51: PID command 1 (SV1)

52: PID deviation 1 (ERR1) (Note 1)

53: PID final deviation (ERR) (Note 1)

54: PID feedback amount 2 (PV2)

55: PID command 2 (SV2)

56: PID deviation 2 (ERR2) (Note 1)

60: External PID feedback amount 1 (EPID1-PV)
61: External PID command 1 (EPID1-SV)

62: External PID deviation 1 (EPID1-ERR) (Note 1)
63: External PID final deviation 1 (EPID-ERR) (Note 1)

65: External PID final output 1 (EPID1-OUT)
70: External PID feedback amount 2 (EPID2-PV)
71: External PID command 2 (EPID2-SV)

72: External PID deviation 2 (EPID2-ERR) (Note 1)

75: External PID final output 2 (EPID2-OUT)
80: External PID feedback amount 3 (EPID3-PV)
81: External PID command 3 (EPID3-SV)

82: External PID deviation 3 (EPID3-ERR) (Note 1)

85: External PID final output 3 (EPID3-OUT)
111: Customizable logic output signal 1
112: Customizable logic output signal 2
113: Customizable logic output signal 3
114: Customizable logic output signal 4
115: Customizable logic output signal 5
116: Customizable logic output signal 6
117: Customizable logic output signal 7

(Note 1) Deviation output is supported only by option terminal

[Ao] (009).

F32

F34
F35

Pulse Output [FM2] (Mode selection)

(Voltage adjustment)
(Function)

0: Voltage (0 to +10 VDC)
1: Current (4 to +20 mA DC)
2: Current (0 to +20 mA DC)

0 to 300%

Same as F31.

<

F37

Load Selection/
Auto Torque Boost/
Auto Energy Saving Operation 1

Variable torque load

Constant torque load

Auto torque boost

Auto energy saving

(Variable torque load during ACC/DEC)
Auto energy saving

(Constant torque load during ACC/DEC)
5: Auto energy saving

(Auto torque boost during ACC/DEC)

wh=2o

»

F40
F41

Torque Limiter 1 (Driving)

(Braking)

OFF: Disable
20% to 150%: Torque limiter level

OFF

Fa2

Drive Control Selection 1

0: V/f control with slip compensation inactive
: Dynamic torque vector control
. VIf control with slip compensation active

F43

Current Limiter (Mode selection)

Fa4

(Level)

: Enable at constant speed (Disable during ACC/DEC)

1
2
0: Disable (No current limiter works.)
1
2

: Enable during ACC/constant speed operation

20% to 120% (Assuming the inverter rated current as 100%.)

120

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

E codes: Extension Terminal Functions

) Change | Data | Default
Code Name Data setting range when | copying | setting

running

Selecting function code data assigns the corresponding function

E01 |Terminal [X1] Function to terminals [X1] to [X7] as listed below. N v 0
E02 |Terminal [X2] Function 0(1000):  Select multistep frequency (0 to 1 steps) (SS1) N Y 1
E03 |Terminal [X3] Function 1(1001) Select multistep frequency (0 to 3 steps) (SS2) N v 5
e e T W [
E0S | Terminal [XS] Function 4(1004).  Select ACC/DEC time (2 steps) RT1) —N Y 8
EQ6 | Terminal [X6] Function 5(1005):  Select ACC/DEC time (4 steps) (rRT2) N Y i
E07 | Terminal [X7] Function 6(1006):  Enable 3-wire operation (Hpy| N Y 35
7 (1007) Coast to a stop (BX)
8 (1008) Reset alarm (RST)
9 (1009) Enable external alarm trip (THR)
(9 = Active OFF, 1009 = Active ON)
1(1011):  Select frequency command 2/1 (Hz2/Hz1)
13: Enable DC braking (DCBRK)
4 (1014):  Select torque limiter level 2/1 (TL2/TL1)
15: Switch to commercial power (50 Hz) (SW50)
16: Switch to commercial power (60 Hz) (SW60)
7 (1017):  UP (Increase output frequency) (UP)
8(1018): DOWN (Decrease output frequency) (DOWN) (@)
(1019): Enable data change with keypad (WE-KP) g
0 (1020): Cancel PID control (Hz/PID) ©
(1021) Switch normal/inverse operation (IVS) »
2 (1022):  Interlock (IL)
(1024) Enable communications link via M
RS-485 or fieldbus (option) (LE) C
25 (1025):  Universal DI (U-DI) Z
26 (1026): Enable auto search for idling motor 2
speed at starting (STM) —
30 (1030): Force to stop (STOP) CZ>
(30 = Active OFF, 1030 = Active ON)
33 (1033): Reset PID integral and differential 8
components (PID-RST) o
34 (1034): Hold PID integral component (PID-HLD) m
35 (1035):  Select local (keypad) operation (LOC) w
38(1038): Enable run commands (RE)
39: Protect motor from dew condensation (DWP)
40: Enable integrated sequence to switch
to commercial power (50 Hz) (ISW50)
41: Enable integrated sequence to switch
to commercial power (60 Hz) (ISW60)
58 (1058): Reset UP/DOWN frequency (STZ)
72 (1072): Count the run time of commercial
power-driven motor 1 (CRUN-M1)
80 (1080): Cancel customizable logic (CLC)
81 (1081): Clear all customizable logic timers (CLTC)
87 (1087):  Run command 2/1 (FR2/FR1)
88: Run forward 2 (FWD2)
89: Run reverse 2 (REV2)
100: No function assigned (NONE
131 (1131): Flowrate switch (FS)*
132 (1132): Filter clogging reverse rotation command (FRC)
133 (1133): Switch PID channel (PID2/1)
134: Switch to fire mode (FMS)
171 (1171): PID multistep command 1 (PID-SS1)
172 (1172): PID multistep command 2 (PID-SS2)
181 (1181): External PID multistep command (EPID-SS1)
182 (1182): External PID multistep command (EPID-SS2)
190 (1190): Cancel timer (TMC)
191 (1191): Enable timer 1 (TM1)
192 (1192): Enable timer 2 (TM2)
193 (1193): Enable timer 3 (TM3)
194 (1194): Enable timer 4 (TM4)
201 (1201): External PID control 1 ON command (EPID1-ON)
202 (1202): Cancel external PID control 1 (%/EPID1)
203 (1203): Switch normal/inverse operation
under external PID control 1 (EPID1-1VS)
204 (1204): Reset external PID1 integral and
differential components (EPID1-RST)
205 (1205): Hold external PID1 integral component
(EPID1-HLD)
211 (1211): External PID control 2 ON command  (EPID2-ON)
212 (1212): Cancel external PID control 2 (%/EPID2)
213 (1213): Switch normal/inverse operation
under external PID control 2 (EPID2-1VS)
214 (1214): Reset external PID2 integral and
differential components (EPID2-RST)
215 (1215): Hold external PID2 integral component
(EPID2-HLD)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
* Available in the ROM version 1500 or later.
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Change Data Default
Code Name Data setting range when | copying | setting
running
221 (1221): External PID control 3 ON command (EPID3-ON)
222 (1222): Cancel external PID control 3 (%/EPID3)
223 (1223): Switch normall/inverse operation
under external PID control 3 (EPID3-IVS)
224 (1224): Reset external PID3 integral and
differential components (EPID3-RST)
225 (1225): Hold external PID3 integral component
(EPID3-HLD)
Setting the value in parentheses ( ) shown above assigns a
negative logic output to a terminal. (True if OFF.)
Setting the value of 1000s in parentheses () shown above
assigns a negative logic input to a terminal.
E10 |Acceleration Time 2 0.00 to 3600.00 s Y Y 20.00
E11 [Deceleration Time 2 Note: Entering 0.00 cancels the acceleration time, requiring Y Y 20.00
E12 |Acceleration Time 3 external soft-start and -stop. Y Y 20.00
E13 |Deceleration Time 3 Y Y 20.00
E14 |Acceleration Time 4 Y Y 20.00
E15 |Deceleration Time 4 Y Y 20.00
E16 |Torque Limiter 2 (Driving) |OFF: Disable Y Y OFF
E17 (Braking) |20% to 150%: Torque limiter level Y Y OFF
Selecting function code data assigns the corresponding function
E20 |Terminal [Y1] Function to terminals [Y1] to [Y5A/C] and [30A/B/C] as listed below. N v 0
E21 | Terminal [Y2] Function 0(1000):  Inverter running (RUN) Y 1
E22 |Terminal [Y3] Function 1(1001) Frequency (speed) arrival signal (FAR) N v 2
E23 | Terminal [Y4] Function 2 (1002) Frequency (speed) detected (FDT) N v 7
E24 | Terminal [Y5A/C] Function 3 (1003) Undervoltage delzte‘clted (Inverter stopped) (LU) N Y 15
. i 5 (1005) Inverter output limiting (IoL)
E27 |Terminal [30A/B/C] Function . N Y 99
6 (1006) Auto-restarting after momentary power
(Relay output) failure (IPF)
7 (1007):  Motor overload early warning (OL)
10 (1010): Inverter ready to run (RDY)
11: Switch motor drive source between
commercial power and inverter output
(For MC on commercial line) (Swas)
12: Switch motor drive source between
commercial power and inverter output
(For secondary side) (SW52-2)
13: Switch motor drive source between
commercial power and inverter output
(For primary side) (SW52-1)
15 (1015): Select AX terminal function
(For MC on primary side) (AX)
6 (1016): Shifted to pattern operation stage (TU)
7 (1017): Pattern operation cycle completed (TO)
8 (1018): Pattern operation stage number (STG1)
9 (1019): Pattern operation stage number (STG2)
(1020) Pattern operation stage number (STG4)
2 (1022):  Inverter output limiting with delay (IoL2)
(1025) Cooling fan in operation (FAN)
6 (1026): Auto-resetting (TRY)
(1027) Universal DO (U-DO)
8 (1028): Heat sink overheat early warning (OH)
(1030) Lifetime alarm (LIFE)
1(1031):  Frequency (speed) detected 2 (FDT2)
(1033) Reference loss detected (REF OFF)
35 (1035):  Inverter output on (RUN2)
(1036) Overload prevention control (OLP)
7 (1037):  Current detected (ID)
(1042): PID alarm (PID-ALM)
3(1043):  Under PID control (PID-CTL)
(1044) Motor stopped due to slow
flowrate under PID control (PID-STP)
45 (1045): Low output torque detected (U-TL)
52 (1052): Running forward (FRUN)
53 (1053):  Running reverse (RRUN)
54 (1054):  In remote operation (RMT)
55 (1055): Run command entered (AX2)
56 (1056): Motor overheat detected by thermistor (THM)
59 (1059): Terminal [C1] wire break (C1OFF)
84 (1084): Maintenance timer (MNT)
87(1087):  Frequency arrival signal (FARFDT)
95(1095):  Running in fire mode (FMRUN)
98 (1098): Light alarm (L-ALM)
99 (1099):  Alarm output (for any alarm) (ALM)
101(1101): EN terminal detection circuit error (DECF)
102(1102): EN terminal OFF (ENOFF)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* Available in the ROM version 1500 or later.
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6.2 Function Code Tables

Change Data Default

Code Name Data setting range when | copying | setting
running
111 (1111):  Customizable logic output signal 1 (CLO1)
112 (1112): Customizable logic output signal 2 (CLO2)
113 (1113): Customizable logic output signal 3 (CLO3)
114 (1114): Customizable logic output signal 4 (CLO4)
115 (1115): Customizable logic output signal 5 (CLO5)
116 (1116): Customizable logic output signal 6 (CLO®6)
117 (1117): Customizable logic output signal 7 (CLO7)
190 (1190): In timer operation (TMD)
191 (1191): Timer 1 enabled (TMD1)
192 (1192): Timer 2 enabled (TMD2)
193 (1193): Timer 3 enabled (TMD3)
194 (1194): Timer 4 enabled (TMD4)
200 (1200): Under PID2 control (PID2)
201 (1201): PID1 alarm (PV1-ALM)
202 (1202): PID1 feedback error (PV1-OFF)
203 (1203): PID2 alarm (PV2-ALM)
204 (1204): PID2 feedback error (PV2-OFF)
211 (1211): Under external PID1 control (EPID1-CTL)
212 (1212): External PID1 output (EPID1-OUT)
213 (1213): Running under external PID1 (EPID1-RUN)
214 (1214): External PID1 alarm (EPV1-ALM) 9
215 (1215): External PID1 feedback error (EPV1-OFF) [
221 (1221): Under external PID2 control (EPID2-CTL) ©
222 (1222): External PID2 output (EPID2-0OUT) (%}
223 (1223): Running under external PID2 (EPID2-RUN)
224 (1224): External PID2 alarm (EPV2-ALM) M
225 (1225): External PID2 feedback error (EPV2-OFF) %
231 (1231): Under external PID3 control (EPID3-CTL) @)
232 (1232): External PID3 output (EPID3-OUT) -
233 (1233): Running under external PID3 (EPID3-RUN) o
234 (1234): External PID3 alarm (EPV3-ALM) z
235 (1235): External PID3 feedback error (EPV3-OFF) Q
Setting the .value in parenthe;ses () shown above assigns a 8
negative logic output to a terminal. (True if OFF.) m
Setting the value of 1000s in parentheses ( ) shown above w

assigns a negative logic input to a terminal.
E30 |Frequency Arrival (Hysteresis width) (0.0 to 10.0 Hz Y Y 25

E31 [Frequency Detection 1 (Level) |0.0 to 120.0 Hz Y Y 200V class
series
AJU: 60.0
E: 50.0
400V class
series
AE: 50.0
JU: 60.0

E32 (Hysteresis width) (0.0 to 120.0 Hz Y Y 1.0
E34 |Overload Early Warning/Current Detection|OFF: Disable *2
(Level) | 1 to 150% of inverter rated current
E35 (Timer) |0.01 to 600.00s
E61 |Terminal [12] Extended Function 0: None
E62 |Terminal [C1] Extended Function 1: Auxiliary frequency command 1
E63 |Terminal [V2] Extended Function 2: Auxiliary frequency command 2
3: PID process command 1
4: PID process command 2
5: PID feedback value 1
12: Acceleration/deceleration time ratio setting
13: Upper limit frequency
14: Lower limit frequency
20: Analog signal input monitor
30: PID feedback value 2
31: Auxiliary input 1 to PID process command
32: Auxiliary input 2 to PID process command
33: Flowrate sensor*
41: External PID process command 1
42: External PID feedback value 1
43: External PID manual command 1
44: External PID process command 2
45: External PID feedback value 2
46: External PID manual command 2
47: External PID process command 3
48: External PID feedback value 3
49: External PID manual command 3
E64 |Saving of Digital Reference Frequency 0: Automatic saving (when main power is turned OFF) Y Y 1
1: Saving by pressing (8) key
E65 |Reference Loss Detection OFF: Cancel Y Y OFF
(Continuous running frequency) | pecel: Decelerate to stop
20% to 120%
0% to 150% Y Y 20

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
* Available in the ROM version 1500 or later.
*2 The motor rated current is automatically set. See Table B (function code P03).
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Change

Data

Default

Code Name Data setting range when | copying | setting
running
Selecting function code data assigns the corresponding function
to terminals [FWD] and [REV] as listed below.
E98 |Terminal [FWD] Function 0 (1000) Select multistep frequency (0 to 1 steps) (SS1) N Y 98
E99 |Terminal [REV] Function 1(1001) Select multistep frequency (0 to 3 steps) (SS2) N Y 99
2(1002) Select multistep frequency (0 to 7 steps) (SS4)
3 (1003) Select multistep frequency (0 to 15 steps) (SS8)
4 (1004) Select ACC/DEC time (2 steps) (RT1)
5 (1005) Select ACC/DEC time (4 steps) (RT2)
6 (1006) Enable 3-wire operation (HLD)
7 (1007) Coast to a stop (BX)
8 (1008) Reset alarm (RST)
9 (1009) Enable external alarm trip (THR)
(9 = Active OFF, 1009 = Active ON)
11 (1011):  Select frequency command 2/1 (Hz2/Hz1)
13: Enable DC braking (DCBRK)
14 (1014): Select torque limiter level 2/1 (TL2/TL1)
15: Switch to commercial power (50 Hz) (SW50)
16: Switch to commercial power (60 Hz) (SW60)
17 (1017):  UP (Increase output frequency) (UP)
18 (1018): DOWN (Decrease output frequency) (DOWN)
19 (1019):  Enable data change with keypad (WE-KP)
20 (1020): Cancel PID control (Hz/PID)
21(1021):  Switch normal/inverse operation (IVS)
22 (1022): Interlock (IL)
24 (1024): Enable communications link via RS-485 (LE)
or fieldbus
25(1025):  Universal DI (U-DI)
26 (1026): Enable auto search for idling motor (ST™M)
speed at starting
30 (1030): Force to stop (STOP)
(30 = Active OFF, 1030 = Active ON)
33 (1033): Reset PID integral and differential (PID-RST)
components
34 (1034): Hold PID integral component (PID-HLD)
35 (1035): Select local (keypad) operation (LOC)
38 (1038): Enable run commands (RE)
39: Protect motor from dew condensation (DWP)
40: Enable integrated sequence to switch
to commercial power (50 Hz) (ISW50)
41: Enable integrated sequence to switch
to commercial power (60 Hz) (ISW60)
58 (1058): Reset UP/DOWN frequency (STZ)
72 (1072): Count the run time of commercial
power-driven motor 1 (CRUN-M1)
80 (1080): Cancel customizable logic (CLC)
81 (1081): Clear all customizable logic timers (CLTC)
87 (1087): Run command 2/1 (FR2/FR1)
88: Run forward 2 (FWD2)
89: Run reverse 2 (REV2)
98: Run forward (FWD)
99: Run reverse (REV)
100: No function assigned (NONE)
131 (1131): Flowrate switch (FS)*
132 (1132): Filter clogging reverse rotation command (FRC)
133 (1133): Switch PID channel (PID2/1)
134: Switch to fire mode (FMS)
171 (1171): PID multistep command (PID-SS1)
172 (1172): PID multistep command (PID-SS2)
181 (1181): External PID multistep command (EPID-SS1)
182 (1182): External PID multistep command (EPID-SS2)
190 (1190): Cancel timer (TMC)
191 (1191): Enable timer 1 (TM1)
192 (1192): Enable timer 2 (TM2)
193 (1193): Enable timer 3 (TM3)
194 (1194): Enable timer 4 (TM4)
201 (1201): External PID control 1 ON command  (EPID1-ON)
202 (1202): Cancel external PID control 1 (%/EPID1)
203 (1203): Switch normall/inverse operation
under external PID control 1 (EPID1-1VS)
204 (1204): Reset external PID1 integral and
differential components (EPID1-RST)
205 (1205): Hold external PID1 integral component
(EPID1-HLD)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* Available in the ROM version 1500 or later.
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6.2 Function Code Tables

. Change Data Default
Code Name Data setting range when | copving | setting
running

211 (1211): External PID control 2 ON command (EPID2-ON)
212 (1212): Cancel external PID control 2 (%/EPID2)
213 (1213): Switch normal/inverse operation

under external PID control 2 (EPID2-1VS)
214 (1214): Reset external PID2 integral and

differential components (EPID2-RST)
215 (1215): Hold external PID2 integral component

(EPID2-HLD)

221 (1221): External PID control 3 ON command (EPID3-ON)
222 (1222): Cancel external PID control 3 (%/EPID3)
223 (1223): Switch normal/inverse operation

under external PID control 3 (EPID3-IVS)
224 (1224): Reset external PID3 integral and

differential components (EPID3-RST)
225 (1225): Hold external PID3 integral component

(EPID3-HLD)

Setting the value in parentheses ( ) shown above assigns a
negative logic output to a terminal. (True if OFF.)
Setting the value of 1000s in parentheses ( ) shown above
assigns a negative logic input to a terminal.

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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C codes: Control Functions of Frequency

. Change | pata Default
Code Name Data setting range when | copying | setting
running
C01 |Jump Frequency 1 0.0to 120.0 Hz Y Y 0.0
C02 2 Y Y 0.0
C03 3 Y Y 0.0
Co4 (Hysteresis width) |0.0 to 30.0 Hz Y Y 3.0
C05 |Multistep Frequency 1 0.00 to 120.00 Hz Y Y 0.00
C06 2 Y Y 0.00
Cco7 3 Y Y 0.00
C08 4 Y Y 0.00
Cco09 5 Y Y 0.00
C10 6 Y Y 0.00
c11 7 Y Y 0.00
C12 8 Y Y 0.00
C13 9 Y Y 0.00
C14 10 Y Y 0.00
C15 1" Y Y 0.00
C16 12 Y Y 0.00
C17 13 Y Y 0.00
C18 14 Y Y 0.00
Cc19 15 Y Y 0.00
C21 |Pattern Operation (Mode selection) |0: Carry out a single cycle of the specified pattern operation and N Y 0
stop the inverter output
1: Carry out the specified pattern operation repeatedly and stop
the inverter output upon receipt of a stop command.
2: Carry out a single cycle of the specified pattern operation and
continue to run at the last reference frequency.
C22 |Pattern Operation (Stage 1) |0.00 to 6000.00 s Y Y 0.00
C23 (Stage 2) |FWD/RED 1 to 4 FWD 1
C24 (Stage 3)
C25 (Stage 4)
C26 (Stage 5)
c27 (Stage 6)
Cc28 (Stage 7)
C30 |Frequency Command 2 0: Enable ™/ keys on the keypad N Y 2
1: Voltage input to terminal [12] (-10 to +10 VDC)
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)
10: Pattern operation
C31 |Analog Input Adjustment for [12] -5.0% to 5.0% Y* Y 0.0
(Offset)
C32 (Gain) [0.00% to 200.00% Y* Y 100.00
C33 (Filter time constant) {0.00 to 5.00 s Y Y 0.05
C34 (Gain base point) |0.00% to 100.00% Y* Y 100.00
C35 (Polarity) [0: Bipolar 1: Unipolar N Y 1
C36 |Analog Input Adjustment for [C1] -5.0% to 5.0% Y* Y 0.0
(Offset)
C37 (Gain) [0.00% to 200.00% Y* Y 100.00
C38 (Filter time constant) [0.00 to 5.00s Y Y 0.05
C39 (Gain base point) |0.00% to 100.00% Y* Y 100.00
C40 |Terminal [C1] Input Range Selection 0:4 to 20 mA N Y 0
1:0to 20 mA
C41 |[Analog Input Adjustment for [V2] -5.0% to 5.0% Y* Y 0.0
(Offset)
C42 (Gain) [0.00% to 200.00% Y* Y 100.00
C43 (Filter time constant) {0.00 to 5.00 s Y Y 0.05
C44 (Gain base point) |0.00% to 100.00% Y* Y 100.00
C45 (Polarity) |0: Bipolar 1: Unipolar N Y 1
C53 |Selection of Normal/Inverse Operation 0: Normal operation Y Y 0
(Frequency command 1) |1 |nverse operation
C55 [Analog Input Adjustment for Terminal [12] |-100.00 to 100.00% Y Y 0.00
(Bias value)
C56 (Bias base point) [0.00 to 100.00% Y Y 0.00

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

. Change Data Default
Code Name Data setting range when | copying | setting
running
C58 |Analog Input Adjustment for Terminal [12] |1: none Y Y 2
(Display unit) | 2. o

4: r/min

7: kKW

Elowrate

20: m3/s

21: m3/min

22: m3/h

23:L/s

24: L/min

25:L/h

Pressure

40: Pa

41: kPa

42: MPa

43: mbar

44: bar

45: mmHg

46: psi (Pound per square inch)

47: mWG

48:inWG

Temperature

60: K

61:°C

62: °F

Density

80: ppm
C59 (Maximum scale) [-999.00 to 0.00 to 9990.00 N Y 100
C60 (Minimum scale) |-999.00 to 0.00 to 9990.00 N Y 0.00
C61 |Analog Input Adjustment for Terminal [C1] [-100.00 to 100.00% Y Y 0.00

(Bias value)
C62 (Bias base point) |0.00 to 100.00% Y Y 0.00
C64 (Display unit) | Same as C58. Y Y 2
C65 (Maximum scale) [-999.00 to 0.00 to 9990.00 N Y 100
C66 (Minimum scale) |-999.00 to 0.00 to 9990.00 N Y 0.00
C67 |Analog Input Adjustment for Terminal [V2] [-100.00 to 100.00% Y Y 0.00
(Bias value)
C68 (Bias base point) |0.00 to 100.00% Y Y 0.00
C70 (Display unit) [ Same as C58. Y Y 2
C71 (Maximum scale) [-999.00 to 0.00 to 9990.00 N Y 100
C72 (Minimum scale) |-999.00 to 0.00 to 9990.00 N Y 0.00
P codes: Motor 1 Parameters
. Change | pata Default
Code Name Data setting range when | copying | setting
running

P01 |Motor 1 (No. of poles) |2 to 22 poles N Y1 4
P02 (Rated capacity) |0.01 to 1000.00 kW (when P99 = 0 or 4) N Y1 *4

0.01 to 1000.00 HP (when P99 = 1)
P03 (Rated current) |0.00 to 2000.00 A N Y1 *4
P04 (Auto-tuning) | 0: Disable N N 0

1: Tune the motor while it is stopped (%R1, %X)

2: Tune the motor while it is rotating under V/f control

(%R1, %X, no-load current)

P05 (Online-tuning) | 0: Disable Y Y 0

1: Enable
P06 (No-load current) [0.00 to 2000.00 A N Y1 *4
P07 (%R1) |0.00% to 50.00% Y Y1 *4
P08 (%X) [0.00% to 50.00% Y Y1 *4
P10 (Slip compensation response time) (0.01 to 10.00 s Y Y1 0.50
P12 (Rated slip frequency) |0.00 to 15.00 Hz N Y1 *4
P99 |Motor 1 Selection 0: Motor characteristics 0 (Fuji standard motors, 8-series) N Y1 AEJ: 0

1: Motor characteristics 1 (HP rating motors) u:1

4: Other motors

The shaded function codes (1) are applicable to the quick setup.

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*4 The motor parameters are set by capacities. See Table B.
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H codes: High Performance Functions

. Change | pata Default
Code Name Data setting range when | copying | setting
running
HO3 |Data Initialization 0: Disable initialization N N 0
1: Initialize all function code data to factory defaults
2: Initialize motor 1 parameters
10: Initialize real-time clock information
11: Initialize function code data except communication function
codes
12:Initialize U code data (Customizable logic function codes)
71: Initialize according to application (Compressor)
72:Initialize according to application (Fan)
73: Initialize according to application (Single pump)
HO04 |Auto-reset (Times) | OFF: Disable; 1 to 20 Y Y OFF
HO5 (Reset interval) 0.5 to 60.0 s Y Y 5.0
H06 |Cooling Fan ON/OFF Control 0: Disable (Always in operation) Y Y 1
1: Enable (ON/OFF controllable)
HO7 |Acceleration/Deceleration Pattern 0: Linear Y Y 0
1: S-curve (Weak)
2: S-curve (Strong)
3: Curvilinear
HO8 |Rotational Direction Limitation 0: Disable N Y 0
1: Enable (Reverse rotation inhibited)
2: Enable (Forward rotation inhibited)
3: Enable (Reverse rotation inhibited, setting only)
4: Enable (Forward rotation inhibited, setting only)
H09 |Starting Mode (Auto search) |0: Disable N Y 0
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 Y Y 0
1: Coast-to-stop
H12 |Instantaneous Overcurrent Limiting 0: Disable Y Y 1
(Mode selection) [1: Epable
H13 |Restart Mode after Momentary Power 0.1t020.0s Y Y1 *1
Failure (Restart time)
H14 (Frequency fall rate) [Inherit: With the selected deceleration time Y Y Auto
0.01 to 100.00 Hz/s
Auto: With the current limiter
H15 (Continuous running level) | 200 to 300 V (200 V class series) Y Y1 235/470
400 to 600 V (400 V class series)
H16 (Allowable momentary power | Auto: Automatically determined by inverter Y Y Auto
failure time) [ 0.0 t0 30.0 s
H26 | Thermistor (for motor) 0: Disable Y Y 0
(Mode selection) | 1: PTC (The inverter immediately trips with OH4 displayed.)
2: PTC) (The inverter issues output signal THM and continues to
run.
H27 (Level) |0.00 to 5.00 V Y Y 0.35
H30 |Communications Link Function Frequency command Run command Y Y 0
(Mode selection) [o: 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 Capacitor gﬂeags(gﬂéasasure initial value), Failed (Measurement failed), Y N -
to
Indication for replacement of DC link bus capacitor
H43 |Cumulative Run Time of Cooling Fan Indication for replacement of cooling fan Y N -
0 to 99990 (in units of 10 hours)
H44 |Startup Counter for Motor 1 Indication of cumulative startup count Y N -
0 to 65535
H45 |Mock Alarm 0: Disable Y N 0
1: Enable (Once a mock alarm occurs, the data automatically
returns to 0.)
H46 |Starting Mode 0.1t020.0s Y Y1 *4
(Auto search delay time 2)
H47 |Initial Capacitance of DC Link Bus Meas (Measure initial value), Failed (Measurement failed), Y N -
Capacitor 2 to 65535
Indication for replacement of DC link bus capacitor
H48 |Cumulative Run Time of Capacitors on Indication for replacement of capacitors Y N -
Printed Circuit Boards 0 to 99990 (in units of 10 hours)
H49 |Starting Mode 0.0to 10.0 s Y Y 0.0

(Auto search delay time 1)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*1 The factory default differs depending upon the inverter's capacity. See Table A.
*4 The motor parameters are set by capacities. See Table B.




6.2 Function Code Tables

Change | patg Default

Code Name Data setting range when | copying | setting
running

H50 |Non-linear V/f Pattern 1 (Frequency) |OFF: Cancel, 0.1 to 120.0 Hz N Y *1

H51 (Voltage) |0-240 V: Output an AVR-controlled voltage (200 V class series) N Y1 *1
0-500 V: Output an AVR-controlled voltage (400 V class series)

H52 |Non-linear V/f Pattern 2 (Frequency) |OFF: Cancel, 0.1 to 120.0 Hz N Y OFF

H53 (Voltage) |0-240 V: Output an AVR-controlled voltage (200 V class series) N Y1 0
0-500 V: Output an AVR-controlled voltage (400 V class series)

H56 |Deceleration Time for Forced Stop 0.00 to 3600 s Y Y 20.0

H61 |Multistep Frequency + UP/DOWN Control [1: Last UP/DOWN command value on releasing the run N Y 1

(Initial frequency setting) command

13 to 106: Multistep frequency + UP/DOWN command (Initial
value to be preserved)

H63 |Low Limiter (Mode selection) [0: Limit by F16 (Frequency limiter: Low) and continue to run Y Y 0

1: If the output frequency lowers below the one limited by F16
(Frequency limiter: Low), decelerate to stop the motor.

H64 (Lower limiting frequency) |Inherit: Depends on F16 (Frequency limiter, Low) Y Y 2.0
0.1t0 60.0 Hz
H68 |Slip Compensation 1 0: Enable during ACC/DEC and at base frequency or above N Y 0
(Operating conditions)[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
H69 |Automatic Deceleration 0: Disable Y Y 0

(Mode selection) | 2. Torque limit control with Force-to-stop if actual 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

9 'deyd

4: Torque limit control with Force-to-stop disabled E
5: DC link bus voltage control with Force-to-stop disabled Z
H70 |Overload Prevention Control OFF: Cancel Y Y OFF g
Inherit: Follow the selected deceleration time 6
0.01 to 100.00 Hz/s zZ
H71 |Deceleration Characteristics 0: Disable Y Y 0 (@)
1: Enable o
H72 |Main Power Down Detection 0: Disable Y Y 1 %
(Mode selection) [1- Epable 4]
H76 |Torque Limiter for Braking 0.0 to 120.0 Hz Y Y 5.0
(Frequency increment limit)
H77 |Service Life of DC Link Bus Capacitor 0 to 43800 (in units of 10 hours) Y N 1P21/55:
(Remaining time) 43800
H78 |Maintenance Interval (M1) OFF: Disable Y N IP00:
10 to 99990 (in units of 10 hours) 87600
H79 |Preset Startup Count for Maintenance (M1) |OFF: Disable Y N OFF
1 to 65535
H80 |Output Current Fluctuation Damping Gain [0.00 to 1.00 Y Y 0.20
for Motor 1
H89 |Reserved *5 0,1 Y Y 1
H90 |Reserved *5 0,1 Y Y 0
H91 |Current Input Wire Break Detection OFF: Disable, 0.1 t0 60.0 s Y Y OFF
H92 |Continuity of Running (P) |Auto: Adjust automatically Y Y1 Auto
0.000 to 10.000 times
H93 (1) | Auto: Adjust automatically Y Y1 Auto
0.010 to 10.000 s
H94 |Cumulative Motor Run Time 1 0 to 99990 (The cumulative run time can be modified or reset in N N -
units of 10 hours.)
H95 |DC Braking 0: Slow Y Y 1
(Braking response mode) | 1: Quick
H96 |STOP Key Priority/Start Check Function Data STOP key priority Start check function Y Y AEJ: 0
0: Disable Disable u:3
1: Enable Disable
2: Disable Enable
3: Enable Enable
H97 |Clear Alarm Data 0: Disable Y N 0
1: Enable (Setting "1" clears alarm data and then returns to "0.")
H98 |Protection/Maintenance Function 0 to 255 Y Y 1P00/21:
(Mode selection) |Bit 0: Lower the carrier frequency automatically 19
(0: Disabled; 1: Enabled) IP55: 147

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: DC fan lock detection
(0: Disabled; 1: Enabled)

Bit 7: Switch IP21/IP55 enclosure (0: IP21; 1: IP55)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*1 The factory default differs depending upon the inverter's capacity. See Table A.
*5 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
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Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

H104

Number-of-retry Clear Time

0.5t0 5.0 (min)

Y

Y

5.0

H105

Retry Target Selection

0 to 255

Bit 0: OC1 to OC3
Bit 1: OV1to OV3
Bit 2: OH1 OH3 OLU
Bit 3: -

Bit4: OL1

Bit 5: OH4

Bit 6: -

Bit7: -

Y

Y

225

H106

Retry Target Selection 2

0 to 255
Bit 0: OH2
Bit1: LV
Bit2: -
Bit3: -
Bit4: -
Bit5: -
Bit6: -
Bit7: -

H110

Input Phase Loss Protection Avoidance
Operation (Mode selection)

0: Disable
1: Enable (Decrease output frequency)

H112

Voltage Shortage Avoidance Operation
(Mode selection)

0: Disable
1: Enable (Decrease output frequency)

H114

Automatic Deceleration  (Operation level)

Auto: Adjust automatically
0.0 to 50.0%

Auto

H116

H117
H118

H119

H120

H121

Fire Mode (Mode selection)

(Confirmation time)

(Reference frequency)

(Rotation direction)

(Start method)

(Reset interval)

0: FMS: ON
1: FMS toggle method
2: FMS latch method

05t010.0s

* Set ON/OFF setting time for FMS signals.

3.0

Inherit: Follow the ordinary reference frequency specified with
FO1, etc.
0.1to0 120.0 Hz

Inherit

0: Follow the run command specified with FO2, etc.
: Forward rotation

2
3: Reverse rotation
0

: Follows the start methods specified with instant power failure
restart

1: Auto search

05t020.0s

5.0

H181

Light Alarm Selection 1

0 to 255
Bit 0: -
Bit 1: OH2
Bit 2: OH3
Bit 3: -
Bit 4: -
Bit 5:
Bit 6: -
Bit7: -

H182

Light Alarm Selection 2

0 to 255
Bit 0: -
Bit 1: -
Bit2: Er4
Bit 3: Er5
Bit4: Er8
Bit 5: ErP
Bit 6: -
Bit7: -

H183

Light Alarm Selection 3

0to 255

Bit0: -

Bit1: -

Bit 2: -

Bit 3: CoF, PV1, PV2, PVA, PVb, PVC
Bit 4: FAL

Bit 5: OL

Bit 6: OH

Bit 7: LiF

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

) Change | pata | Default
Code Name Data setting range when | copying | setting

running
H184 |Light Alarm Selection 4 0to 255 Y Y 128
Bit 0: rEF

Bit 1: PA1, PA2, PAA, PAb, PAC
Bit 2: UTL

Bit 3: PTC

Bit4: rTE

Bit5: CnT

Bit 6: -

Bit 7: Lob, dtL

H197 |User Password 1 (Mode selection) | 0: Disclose all function codes but prohibit any change Y Y 0

1: Disclose function codes selected for quick setup only and allow
change

* This specifies the protection of user password 1.

J codes: Application Functions 1

Code Name Data setting range Cvi;ﬁ;ge C(Ei::ﬁg E:tft?:gl;t 9

running [

J21 |Dew Condensation Prevention (Duty) | 1% to 50% Y Y 1 ©

J22 |Commercial Power Switching Sequence 0: Keep inverter operation (Stop due to alarm) N Y 0 (%}
1: Automatically switch to commercial-power operation

J1 codes: PID Control 1

Change | pata Default

S3Ad0D NOILONNA

Code Name Data setting range when | copying | setting
running

J101 |PID Control 1 (Mode selection) |0: Disable N Y 0
1: Enable (Process control, normal operation)
2: Enable (Process control, inverse operation)

J102 (Command selection) |0: Keypad (N/Q) key) N Y 0
1: PID command 1 (Analog input: Terminals [12], [C1] and [V2])
3: UP/DOWN
4: Command via communications link (Use function code S13)

J103 (Feedback selection) [1: PID control 1 feedback value N Y 1

10: Addition (PID control 1 feedback value + PID control 2
feedback value)

11: Difference (PID control 1 feedback value - PID control 2
feedback value)

12: Average (PID control 1 feedback value, PID control 2
feedback value)

13: Maximum (PID control 1 feedback value, PID control 2
feedback value)

14: Minimum (PID control 1 feedback value, PID control 2
feedback value)

J104 (Deviation selection) |0: (J102)-(J103) N Y 0

1: Selection of maximum (selection of maximum for PID control 1
and 2 deviation)

2: Selection of minimum (selection of minimum for PID control 1
and 2 deviation)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

6-15



Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

J105

J106
J107
J108

J109
J110
J1M
J112
J113
J114

J118

J119

J121

J122

J124

J127

PID Control 1 (Display unit)

(Maximum scale)
(Minimum scale)

(Tuning)

(Tuning manipulated value)
P (Gain)

| (Integral time)

D (Differential time)
(Feedback filter)

(Anti-reset wind-up)

(Upper limit of PID process output)

(Lower limit of PID process output)

(Alarm output selection)

(Upper level alarm (AH))

(Lower level alarm (AL))

(Feedback failure detection
(Mode selection))

Based on the unit/scale of the PID control 1 feedback amount
none

O/D

:r/min

kW
Flowrate

20: m3/s

21: m3/min
22: m3/h

23: L/s

24: L/min
25:L/h
Pressure
40: Pa

41: kPa

42: MPa

43: mbar
44: bar

45: mmHg
46: psi (Pound per square inch)
47: mWG
48: inWG
Temperature
60: K

61:°C

62: °F
Density

80: ppm

AN

N

Y

0

-999.00 to 0.00 to 9990.00

100

-999.00 to 0.00 to 9990.00

0.00

0: Disable
1: Short-time response
2: Long-time response

<

<

10 to 100% (Maximum frequency = 100%)

10%

0.000 to 30.000 times

0.100

0.0t0 3600.0 s

0.0

0.00 to 600.00 s

0.00

0.0t0 900.0 s

0.5

OFF: Disable
0.01 to 9990.00 *6

<|=<|=<|=<]|=<]|=<

<|=<|=<|=<|=<]|=<

OFF

Inherit: Depends on setting of F15
0.0to 120.0 Hz

Inherit

Inherit: Depends on setting of F16
0.0 to 120.0 Hz

Inherit

0: Absolute-value alarm
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)

OFF: Disable
-999.00 to 0.00 to 9990.00 *6

OFF

OFF: Disable
-999.00 to 0.00 to 9990.00 *6

OFF

0: Disable (Turns ON output signals (PV1-OFF) and continues
operation.)

1: Enable (Free run stop (PV1 trip))

2: Enable (Deceleration and stop (PV1 trip))

3: Enable (Continuation of operation at the maximum frequency
(upper limit frequency))

4: Enable (Continuation of operation at the minimum frequency
(lower limit frequency))

5: Enable (Continuation of operation at the frequency used when
failure is detected.)

6: Enable (Shift to PID control 2 (PID control 1 is restored when
failure is recovered from.))

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*6 The upper and lower level values are restricted by the maximum and minimum scales.
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6.2 Function Code Tables

Change Data Default
Code Name Data setting range when | copying | setting
running
J128 (Feedback failure continuation duration) [Cont.: After detection of the failure, continue to run as specified Y Y Cont.
by J127. After stop (output shutoff), cause a PV1 trip.
0to 3600 s
J129 (Feedback failure upper-limit) | Auto: 105% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6
J130 (Feedback failure lower-limit) | Auto: -5% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6
J131 (Feedback failure detection time) |0.0 to 300.0 s 0.1
J136 |PID Multistep Command -999.00 to 0.00 to 9990.00 0.00
(Multistep command 1)
J137 (Multistep command 2) 0.00
J138 (Multistep command 3) 0.00
J149 |Slow Flowrate Stop Function ) OFF: Disable OFF
* (Mode selection) (1. Manual operation (stop judgment: MV)
2: Manual operation (stop judgment: PV)
11: Auto operation 1 (stop judgment: MV):
Deviation detection method
12: Auto operation 1 (stop judgment: PV):
Deviation detection method
21: Auto operation 2 (stop judgment: MV):
Flowrate sensor detection method
22: Auto operation 2 (stop judgment: PV):
Flowrate sensor detection method
J150 |* (Operation level) | Auto: Adjust automatically Y Y Auto
0.00 to 120.00 Hz when J149 = MV
0.00 to 9990.00 when J149 = PV *6
J151 |* (Elapsed time) [0 to 60 s Y Y 0
J152 |* (Auto-operation frequency lower-limit) |0.0 to 120.0 Hz Y 0.0
J153 |* (Pressurization starting frequency) (0.0 to 120.0 Hz Y 0.0
J154 |* (Pressurizing time) [0 to 60 s Y 0
J156 |* (Initiation inhibition time) [0 to 3600 s Y 0
J157 |* (Cancel frequency) |OFF: Disable Y 0.0
0.0 to 120.0 Hz
J158 |* *(Cancel deviation level 1) |OFF: Disable Y Y OFF
0.01 to 9990.00 *6
J159 |* (Cancel delay timer) |0 to 3600s 0
J160 |* (Cancel deviation level 2) |OFF: Disable OFF
0.01 to 9990.00 *6
J163 |Flowrate Sensor (Input selection) |0:  Inherit N Y 0
* Follow analog input selected by E61, E62, and E63.
1. PV1
20: m3/s
21: m3/min
22: m3h
23: L/s
24: L/min
25: L/h
Note: Data 20 or above is to be used for connection of
customizable logic.
J164 |* (ON level) | OFF: Disable Y Y OFF
0.00 to 9990.00 *6
Note: If J163 = 20 or above, no scale can be defined, so the
setting range should be from the minimum to maximum.
J165 |* (OFF level) |OFF: Disable Y Y OFF
0.00 to 9990.00 *6
Note: If J163 = 20 or above, no scale can be defined, so the
setting range should be from the minimum to maximum.
J166 |* (Input filter) [0.00 to 5.00s 0.20
J188 Filtgr Clogging .Prevention/ ) 0: Disable 0
Anti Jam Function (Input selection) | 1: Enable (Anti jam protection, inverter stop with rLo trip)
2: Enable (Filter clogging trouble, inverter stop with FoL trip)
3: Enable (While warning (filter clogging trouble) is output,
operation is continued.)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* J149-J166 are available in the ROM version 1500 or later.
*6 The upper and lower level values are restricted by the maximum and minimum scales.
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Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

J189

J190

J191

J192

Filter Clogging Prevention Function
(Reverse operation cycle time)
(Load resistance current)

(Load resistance PV signal)

(Load resistance detection timer)

OFF: Disable
1to 10000 h

Y

Y

OFF

OFF: Disable
1% to 150% of the inverter rated current

OFF

-999.00 t0 0.00 to 9990.00 *6
OFF

OFF

0to0 600 s

0

J193

J194
J195

Filter Clogging Prevention/
Anti Jam Function
(Reverse rotation running frequency)

(Reverse rotation running time)

(Number of allowable reverse runs)

0.0 to 120.0 Hz

200V class
series
AU: 6.0
EJ:5.0

400V class
series
AEJ: 5.0
U:6.0

0to 600 s

0

1to 10 times

3

J198

Wet-bulb temperature presumption control

OFF: Disable
0.01 to 120.00 Hz/min

OFF

J2 codes: PID Control 2

Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

J201

J202

J203

J205

J206
J207
J208

PID Control 2 (Mode selection)

(Command selection)

(Feedback selection)

(Display unit)

(Maximum scale)
(Minimum scale)

(Tuning)

: Disable
: Enable (Process control, normal operation)
: Enable (Process control, inverse operation)

N

Y

0

0
1
2
0: Keypad (R/Q) key)

1: PID command 1 (Analog input: Terminals [12], [C1] and [V2])
2: PID command 2 (Analog input: Terminals [12], [C1] and [V2])
3: UP/DOWN

4: Command via communications link (Use function code S13)
101: Command under PID control 1 (J102)

1: PID control 1 feedback value
2: PID control 2 feedback value

13: Maximum (PID control 1 feedback value, PID control 2
feedback value)

Based on the unit/scale of the PID control 2 feedback amount.

0:
1: none
2:%

4: r/min

7: kW

Flowrate

20: m3/s

21: m3/min

22: m3/h

23: L/s

24: L/min

25:L/h

Pressure

40: Pa

41: kPa

42: MPa

43: mbar

44: bar

45: mmHg

46: psi (Pound per square inch)
47: mWG

48: inWG

Temperature

60: K

61:°C

62: °F

Density

80: ppm

-999.00 to 0.00 to 9990.00

100

-999.00 to 0.00 to 9990.00

0.00

0: Disable
1: For short-time response
2: For long-time response

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*6 The upper and lower level values are restricted by the maximum and minimum scales.
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6.2 Function Code Tables

Change | Data Default

Code Name Data setting range when | copying | setting
running

J209 (Tuning manipulated value) [10 to 100% (Maximum frequency = 100%) Y 10%

J210 P (Gain) |0.000 to 30.000 times Y Y 0.100

J21 | (Integral time) | 0.0 to 3600.0 s Y Y 0.0

J212 D (Differential time) [0.00 to 600.00 s Y Y 0.00

J213 (Feedback filter) |0.0 to 900.0 s Y Y 0.5

J214 (Anti-reset wind-up) | OFF: Disable Y Y OFF
0.01 to 9990.00 *6

J218 (Upper limit of PID process output) | Inherit: Depends on setting of F15 Y Y Inherit
0.0 to 120.0 Hz

J219 (Lower limit of PID process output) | Inherit: Depends on setting of F16 Y Y Inherit
0.0 to 120.0 Hz

J221 |PID Control 2 (Alarm output selection) [0: Absolute-value alarm Y Y 0

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)

50: Absolute value alarm (Cancel PID control)

J222 (Upper level alarm (AH)) |OFF: Disable Y Y OFF
-999 to 0.00 to 9990.00 *6

9 'deyd

(Mode selection)) operation.)

1: Enable (Free run stop (PV2 trip))

2: Enable (Deceleration and stop (PV2 trip))

3: Enable (Continuation of operation at the maximum frequency
(upper limit frequency))

4: Enable (Continuation of operation at the minimum frequency
(lower limit frequency))

5: Enable (Continuation of operation at the frequency used when
failure is detected.)

T

J223 (Upper level alarm detection hysteresis |0.00 to 9990.00 *6 Y Y 0.00 c

width) Z

(@]

J224 (Lower level alarm (AL)) | OFF: Disable Y Y OFF =

-999 to 0.00 to 9990.00 *6 o

Z

J225 (Upper level alarm detection hysteresis [0.00 to 9990.00 *6 Y Y 0.00 o
width)

@)

J227 (Feedback failure detection|0: Disable (Turns ON output signals (PV2-ERR) and continues Y Y 0 %

w

J228 (Feedback failure continuation duration) |Cont.: After detection of the failure, continue to run as specified Y Y Cont.
by J227. After stop (output shutoff), cause a PV2 trip.

0to 3600 s

J229 (Feedback failure upper-limit) | Auto: 105% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6

J230 (Feedback failure lower-limit) |Auto: -5% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6

J231 (Feedback failure detection time) (0.0 to 300.0 s Y Y 0.1

J249 |Slow Flowrate Stop Function ) OFF: Disable N Y OFF

* (Mode selection) | 1: Manual operation (stop judgment: MV)

2: Manual operation (stop judgment: PV)

J250 |* (Operation level) [Auto: Adjust automatically Y Y Auto

0.00 to 120.00 Hz when J149 = MV
0.00 to 9990.00 when J149 =PV *6

J251 |* (Elapsed time) |0 to 60 s Y Y 0

J256 |* (Initiation inhibition time) [0 to 3600 s Y Y 0

J257 |* (Cancel frequency) |OFF: Disable Y Y 0.0
0.0 to 120.0 Hz

J258 |* (Cancel deviation level 1) |OFF: Disable Y Y OFF
0.01 t0 9990.00 *6

J259 |* (Cancel delay timer) |0 to 3600 s Y Y 0

J260 |* (Cancel deviation level 2) |OFF: Disable Y Y OFF

0.01 to 9990.00 *6

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* J249-J260 are available in the ROM version 1500 or later.
*6 The upper and lower level values are restricted by the maximum and minimum scales.
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J5 codes: External PID Function 1

Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

J501

J502

J503

J504

J505

J506
J507

External PID Control 1

(Mode selection)

(Remote command selection)

(Feedback selection)

(Deviation selection)

(Display unit)

(Maximum scale)

(Minimum scale)

21:

22:

31:

Disable
Enable process control (Normal operation)
Enable process control (Inverse operation)
: Enable process control, interlocking with inverter running
(Normal operation)
: Enable process control, interlocking with inverter running
(Inverse operation)
Enable process control by external digital signal (Normal
operation)
Enable process control by external digital signal (Inverse
operation)
Enable process control by external digital signal, interlocking
with inverter running (Normal operation)
: Enable process control by external digital signal, interlocking
with inverter running (Inverse operation)

N

Y

0

Keypad (NI key)
UP/DOWN
Command via communications link (Use function code S13)

: External PID command 1 (Analog input: Terminals [12], [C1]
and [V2])

61:

62:

63:

64:

: External PID feedback value 1

: Addition (External PID feedback value 1 + External PID
feedback value 2)

Difference External PID feedback value 1 - External PID
feedback value 2)

Average (External PID feedback value 1, External PID
feedback value 2)

Maximum (External PID feedback value 1, External PID
feedback value 2)

Minimum (External PID feedback value 1, External PID
feedback value 2)

51

o

51:

(J502) - (J503)

Maximum (Maximum deviation between external PID control

1and 2)

: Minimum (Minimum deviation between external PID control 1
and 2)

NN

Based on the unit/scale of the PID control 1 feedback amount
none

%

r/min

kW

Flowrate

20
21
22

23:

24

25:

:m3/s

: m3/min
:m3h
L/s

: L/min
L/h

Pressure

40:
41:
42:
43:
44:
45:
46:
47:
48:

Pa

kPa

MPa

mbar

bar

mmHg

psi (Pound per square inch)
mWG

inWG

Temperature

60
61
62

'K
:°C
:°F

Density

80

L ppm

-999.00 to 0.00 to 9990.00

100.00

-999.00 to 0.00 to 9990.00

0.00

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

. Change | patg Default
Code Name Data setting range when | copying | setting
running
J510 |External PID Control 1 P (Gain) | ON/OFF: ON/OFF control Y Y 0.100
0.000 to 30.000 times
J511 | (Integral time) |0.0 to 3600.0 s Y Y 0.0
J512 D (Differential time) [0.00 to 600.00 s Y Y 0.00
J513 (Feedback filter) |0.0 to 900.0 s Y Y 0.5
J514 (Anti-reset wind-up) | OFF: Disable Y Y OFF
0.00 to 9990.00 *6
J515 (ON/OFF control hysteresis width) [0.00 to 9990.00 *6 Y Y 0.00
J516 | (Proportional operation output convergent|0 to 150% Y Y 0
value)
J517 (Proportional cycle) |1to 150 s Y Y 30
J518 (Upper limit of PID process output) |-10 to +110% Y Y 100
J519 (Lower limit of PID process output) |-10 to +110% Y Y 0
J520 (Upper and lower limits) |0: Limit PID output with J518, J519 Y Y 0
1: 110%, -10% of PID output with J518 exceeded or less than
J519
J521 (Alarm output selection) |0: Absolute-value alarm (PV) Y Y 0
1: Absolute-value alarm (PV) (with Hold)
2: Absolute-value alarm (PV) (with Latch)
3: Absolute-value alarm (PV) (with Hold and Latch)
4: Deviation alarm (PV)
5: Deviation alarm (PV) (with Hold)
6: Deviation alarm (PV) (with Latch)
7: Deviation alarm (PV) (with Hold and Latch
8: Absolute-value alarm (SV)
9: Absolute-value alarm (SV) (with Hold)
10: Absolute-value alarm (SV) (with Latch)
11: Absolute-value alarm (SV) (with Hold and Latch)
12: Absolute-value alarm (MV)
13: Absolute-value alarm (MV) (with Hold)
14: Absolute-value alarm (MV) (with Latch)
15: Absolute-value alarm (MV) (with Hold and Latch)
J522 (Upper level alarm (AH)) |OFF: Disable Y Y OFF
-999.00 to 0.00 to 9990.00 *6
J524 (Lower level alarm (AL)) | OFF: Disable Y Y OFF
-999.00 to 0.00 to 9990.00 *6
J527 (Feedback error detection mode)|0: Disable (Turns ON output signals (EPV1-ERR) and continues Y Y 0
operation.)
1: Enable (Free run stop (PVA trip))
2: Enable (Deceleration and stop (PVA trip))
J529 o Auto: 105% equivalent Y Y Auto
(Feedback error upper-limit) | _999.00 to 0.00 to 9990.00 *6
J530 (Feedback error lower-limit) | Auto: -5% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6
J531 (Feedback error detection time) |0.0 to 300.0 s Y 0.1
J540 (Manual command) |0: Keypad (/&) key) 0
8: Keypad (NIQ key) (Balanceless-bumpless)
51: External PID command 1 (Analog input: Terminals [12], [C1]
and [V2])
J550 |External PID Multistep Command ) Bit 0: Enable multistep command under external PID control 1 N Y 0
(Mode selection) | Bjt 1: Enable multistep command under external PID control 2
Bit 2: Enable multistep command under external PID control 3
J551 (Multistep command 1) [-999.00 to 0.00 to 9990.00 0.00
J552 (Multistep command 2) |-999.00 to 0.00 to 9990.00 0.00
J553 (Multistep command 3) [-999.00 to 0.00 to 9990.00 0.00

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*6 The upper and lower level values are restricted by the maximum and minimum scales.
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J6 codes: External PID Function 2/3

) Change | pata Default
Code Name Data setting range when | copying | setting
running
J601 |External PID Control 2  (Mode selection)|0: Disable N Y 0
1: Enable process control (Normal operation)
2: Enable process control (Inverse operation)
11: Enable process control, interlocking with inverter running
(Normal operation)
12: Enable process control, interlocking with inverter running
(Inverse operation)
21: Enable process control by external digital signal (Normal
operation)
22: Enable process control by external digital signal (Inverse
operation)
31: Enable process control by external digital signal, interlocking
with inverter running (Normal operation)
32: Enable process control by external digital signal, interlocking
with inverter running (Inverse operation)
J602 (Remote command selection)[0: Keypad (/& key) N Y 0
3: UP/DOWN
4: Command via communications link
51: External PID command 1 (Analog input terminals [12], [C1]
and [V2])
52: External PID command 2 (Analog input terminals [12], [C1]
and [V2])
111: Apply external PID control 1 commands
J603 (Feedback selection)|51: External PID feedback value 1 N Y 52
52: External PID feedback value 2
J605 (Display unit)|0: Based on the unit/scale of the PID control 1 feedback amount N Y 0
1: none
2:%
4: r/min
7: kW
Flowrate
20: m3/s
21: m3/min
22: m3/h
23: L/s
24: L/min
25:L/h
Pressure
40: Pa
41: kPa
42: MPa
43: mbar
44: bar
45: mmHg
46: psi (Pound per square inch)
47: mWG
48: inWG
Temperature
60: K
61:°C
62: °F
Density
80: ppm

Note: Alphabets in the Default setting field denote shippi

ng destination: A (Asia), E (EU), J (Japan) and U (America).

6-22




6.2 Function Code Tables

. Change Data Default
Code Name Data setting range when | copying | setting
running
J606 |External PID Control 2  (Maximum scale) [-999.00 to 0.00 to 9990.00 N 100.00
J607 (Minimum scale) |-999.00 to 0.00 to 9990.00 N 0.00
J610 P (Gain) |ON/OFF: ON/OFF control Y Y 0.100
0.000 to 30.000 times
J611 | (Integral time) |0.0 to 3600.0 s Y Y 0.0
J612 D (Differential time) |0.00 to 600.00 s Y Y 0.00
J613 (Feedback filter) |0.0 to 900.0 s Y Y 0.5
J614 (Anti-reset wind-up) | OFF: Disable Y Y OFF
0.01 to 9990.00 *6
J615 (ON/OFF control hysteresis width) [{0.00 to 9990.00 *6 Y Y 0.00
J616 | (Proportional operation output convergent|0 to 150% 0
value)
J617 (Proportion cycle) |1 to 150 s Y Y 30
J618 (Upper limit of PID process output) |-10 to 110% Y Y 100
J619 (Lower limit of PID process output) |-10 to 110% Y Y 0
J620 (Upper and lower limits) |0: Limit PID output with J618, J619 Y Y 0
1: 110%, -10% of PID output with J618 exceeded or less than
J619
J621 (Alarm output selection) |0: Absolute-value alarm (PV) Y Y 0
1: Absolute-value alarm (PV) (with Hold)
2: Absolute-value alarm (PV) (with Latch)
3: Absolute-value alarm (PV) (with Hold and Latch)
4: Deviation alarm (PV)
5: Deviation alarm (PV) (with Hold)
6: Deviation alarm (PV) (with Latch)
7: Deviation alarm (PV) (with Hold and Latch
8: Absolute-value alarm (SV)
9: Absolute-value alarm (SV) (with Hold)
10: Absolute-value alarm (SV) (with Latch)
11: Absolute-value alarm (SV) (with Hold and Latch)
12: Absolute-value alarm (MV)
13: Absolute-value alarm (MV) (with Hold)
14: Absolute-value alarm (MV) (with Latch)
15: Absolute-value alarm (MV) (with Hold and Latch)
J622 (Upper level alarm (AH)) |OFF: Disable Y Y OFF
-999.00 to 0.00 to 9990.00 *6
J624 (Lower level alarm (AL)) | OFF: Disable Y Y OFF
-999.00 to 0.00 to 9990.00 *6
J627 (Feedback error detection mode)|0: Disable (Turns ON output signals (EPV2-ERR) and continues Y Y 0
operation.)
1: Enable (Free run stop (PVb trip))
2: Enable (Deceleration and stop (PVb trip))
J629 (Feedback error upper-limit) | Auto: 105% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6
J630 (Feedback error lower-limit) | Auto: -5% equivalent Y Y Auto
-999.00 to 0.00 to 9990.00 *6
J631 (Feedback error detection time) |0.0 to 300.0 s Y Y 0.1
J640 (Manual command) |0: Keypad (/XD key) N Y 0
8: Keypad (NI key) (Balanceless-bumpless)
51: External PID manual command 1(Analog input: Terminals
[12], [C1] and [V2])
52: External PID manual command 2(Analog input: Terminals
[12], [C1] and [V2])
111: Apply external PID control 1 manual command
J651 |External PID Control 3 ~ (Mode selection) [0: Disable N Y 0

1: Enable process control (Normal operation)

2: Enable process control (Inverse operation)

11: Enable process control, interlocking with inverter running
(Normal operation)

12: Enable process control, interlocking with inverter running
(Inverse operation)

21: Enable process control by external digital signal (Normal
operation)

22: Enable process control by external digital signal (Inverse
operation)

31: Enable process control by external digital signal, interlocking
with inverter running (Normal operation)

32: Enable process control by external digital signal, interlocking
with inverter running (Inverse operation)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*6 The upper and lower level values are restricted by the maximum and minimum scales.
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Code

Name

Data setting range

Change
when
running

Data
copying

Default
setting

J652

J653

J655
J656
J657
J660

J661
J662
J663
J664

J665
J666

J667
J668
J669
J670

J671

J672

J674

Je77

J679

J680

J681
J690

External PID Control 3
(Remote command selection)

(Feedback selection)

(Display unit)
(Maximum scale)
(Minimum scale)

P (Gain)

| (Integral time)

D (Differential time)
(Feedback filter)

)

(Anti-reset wind-up

(ON/OFF control hysteresis width)

(Proportional operation output convergent
value)

(Proportion cycle)

(Upper limit of PID process output)
(Lower limit of PID process output)
)

(Upper and lower limits

(Alarm output selection)

(Upper level alarm (AH))
(Lower level alarm (AL))

(Feedback error detection mode)

(Feedback error upper-limit)
(Feedback error lower-limit)

(Feedback error detection time)

(Manual commands)

Keypad (/&) key)
UP/DOWN

oo

51: External PID process command 1 (Analog input: Terminals
[12], [C1] and [V2])

52: External PID process command 2 (Analog input: Terminals
[12], [C1] and [V2])

53: External PID process command 3 (Analog input: Terminals
[12], [C1] and [V2])

111: Apply external PID control 1 commands

112: Apply external PID control 2 commands

Command via communications link (Use function code S32)

N

Y

0

51: External PID feedback value 1
52: External PID feedback value 2
53: External PID feedback value 3

53

See J605.

-999.00 to 0.00 to 9990.00

100

-999.00 to 0.00 to 9990.00

0.00

ON/OFF: ON/OFF control
0.000 to 30.000 times

<|zZz|z|Zz

<|=<|=<|=

0.100

0.0t0 3600.0 s

0.0

0.00 to 600.00 s

0.00

0.0t0 900.0 s

0.5

OFF: Disable
0.00 to 9990.00 *6

<|=<|=<|=

<|=<|=<|=

OFF

0.00 to 9990.00 *6

<

<

0.00

0to 150%

<

<

1t0150s

30

-10 to +110%

100

-10 to +110%

0: Limit PID output with J618, J619

1: 110%, -10% of PID output with J618 exceeded or less than
J619

<|=<|=<|=

<|=<|=<|=

0: Absolute-value alarm (PV)

1: Absolute-value alarm (PV) (with Hold)

2: Absolute-value alarm (PV) (with Latch)

3: Absolute-value alarm (PV) (with Hold and Latch)
4: Deviation alarm

5: Deviation alarm (PV) (with Hold)

6: Deviation alarm (PV) (with Latch)

7: Deviation alarm (PV) (with Hold and Latch

8: Absolute-value alarm (SV)

9: Absolute-value alarm (SV) (with Hold)

10: Absolute-value alarm (SV) (with Latch)

11: Absolute-value alarm (SV) (with Hold and Latch)
12: Absolute-value alarm (MV)

13: Absolute-value alarm (MV) (with Hold)

14: Absolute-value alarm (MV) (with Latch)

15: Absolute-value alarm (MV) (with Hold and Latch)

OFF: Disable
-999.00 to 0.00 to 9990.00 *6

OFF

OFF: Disable
-999.00 to 0.00 to 9990.00 *6

OFF

0: Disable (Turns ON output signals (EPV3-ERR) and continues

operation.)
1: Enable (Free run stop (PVC trip))
2: Enable (Deceleration and stop (PVC trip))

Auto: 105% equivalent
-999.00 to 0.00 to 9990.00 *6

Auto

Auto: -5% equivalent
-999.00 to 0.00 to 9990.00 *6

Auto

0.0t0 300.0s

0.1

0: Keypad (NSO key)

8: Keypad (WO key) (Balanceless-bumpless)

51: External PID manual command 1 (Analog input: Terminals
[12], [C1] and [V2])

52: External PID manual command 2 (Analog input: Terminals
[12], [C1] and [V2])

53: External PID manual command 3 (Analog input: Terminals
[12], [C1] and [V2])

111: Apply external PID control 1 manual commands

112: Apply external PID control 2 manual commands

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

*6 The upper and lower level values are restricted by the maximum and minimum scales.

6-24




6.2 Function Code Tables

d codes: Application Functions 2

. Change | pata Default
Code Name Data setting range when | copying | setting
running
d51 |Reserved *5 0 to 500 N Y *8
d55 |Reserved *5 0000H to O0OFFH N Y 0
d69 |Reserved *5 30.0 to 100.0 Hz Y Y 30.0
d98 |Reserved *5 0000H to FFFFH Y Y 0
d99 |Reserved *5 Oto3 Y Y 0
*5 These function codes are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.
*8 "5" for inverters of 3.7 kW or below, "10" for those of 5.5 kW to 22 kW, "20" for those of 30 kW or above.
U codes: Customizable Logic Function
. Change | pata Default
Code Name Data setting range when | copying | setting
running
U00 |Customizable Logic (Mode selection) |0: Disable Y Y 0
1: Enable (Customizable logic operation)
Changing this code data from "1" to "0" causes an ECL alarm.
U01 |Customizable Logic: Step 1 0:  No function assigned N Y 0
(Control function) | 10:  Through output + General-purpose timer
20: ANDing + General-purpose timer
30: ORing + General-purpose timer
40: XORing + General-purpose timer
50: Set priority flip-flop + General-purpose timer
60: Reset priority flip-flop + General-purpose timer
70: Rising edge detector + General-purpose timer
80: Falling edge detector + General-purpose timer
90: Rising & falling edges detector + General-purpose timer
100: Hold + General-purpose timer
110: Increment counter
120: Decrement counter
130: Timer with reset input
2001-3002: Analog input
4001-5114: Analog + digital
uo02 (Input 1) [0 (1000):  Inverter running (RUN) N Y 100
uo3 1(1001):  Frequency (speed) arrival signal (FAR)
2(1002): Frequency (speed) detected (FDT)
3(1003): Undervoltage detected (Inverter stopped) (LU)
5(1005): Inverter output limiting (loL)
6 (1006):  Auto-restarting after momentary power
failure (IPF)
7 (1007):  Motor overload early warning (OL)
10 (1010): Inverter ready to run (RDY)
11: Switch motor drive source between
commercial power and inverter output
(For MC on commerecial line) (Sw8s)
12: Switch motor drive source between
commercial power and inverter output
(For secondary side) (SW52-2)
13: Switch motor drive source between
commercial power and inverter output
(For primary side) (SW52-1)
15 (1015): Select AX terminal function
(For MC on primary side) (AX)
6 (1016): Shifted to pattern operation stage (TU)
7 (1017): Pattern operation cycle completed (TO)
8 (1018): Pattern operation stage number (STG1)
9 (1019): Pattern operation stage number (STG2)
(1020): Pattern operation stage number (STG4)
2 (1022): Inverter output limiting with delay (IoL2)
(1025): Cooling fan in operation (FAN)
6 (1026): Auto-resetting (TRY)
8 (1028): Heat sink overheat early warning (OH)
0 (1030): Lifetime alarm (LIFE)
3 (1033): Reference loss detected (REF OFF)
(1035): Inverter output on (RUN2)
6 (1036): Overload prevention control (OLP)
7 (1037): Current detected (ID)
2 (1042): PID alarm (PID-ALM)
3 (1043): Under PID control (PID-CTL)
(1044): Motor stopped due to slow
flowrate under PID control (PID-STP)*
45 (1045): Low output torque detected (U-TL)
52 (1052): Running forward (FRUN)
53 (1053): Running reverse (RRUN)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* Available in the ROM version 1500 or later.
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Code Name

Change
when
running

Data
copying

Default
setting

2012 (3012): Output of step 12
2013 (3013): Output of step 13

Data setting range

54 (1054):  In remote operation (RMT)
55 (1055):  Run command entered (AX2)
56 (1056):  Motor overheat detected by thermistor (THM)
59 (1059):  Terminal [C1] wire break (C10FF)
84 (1084):  Maintenance timer (MNT)
87(1087):  Frequency arrival signal (FARFDT)
95(1095):  Running in fire mode (FMRUN)
98 (1098):  Light alarm (L-ALM)
99 (1099):  Alarm output (for any alarm) (ALM)
101(1101):  EN terminal detection circuit error (DECF)
102(1102):  EN terminal OFF (ENOFF)
190 (1190): In timer operation (TMD)
191 (1191):  Timer 1 enabled (TMD1)
192 (1192): Timer 2 enabled (TMD2)
193 (1193): Timer 3 enabled (TMD3)
194 (1194): Timer 4 enabled (TMD4)
200 (1200): Under PID2 control (PID2)
201 (1201): PID1 alarm (PV1-ALM)
202 (1202): PID1 feedback error (PV1-OFF)
203 (1203): PID2 alarm (PV2-ALM)
204 (1204): PID2 feedback error (PV2-OFF)
211 (1211):  Under external PID1 control (EPID1-CTL)
212 (1212): External PID1 output (EPID1-OUT)
213 (1213): External PID1 output (EPID1-RUN)
214 (1214): External PID1 alarm (EPV1-ALM)
215 (1215): External PID1 feedback error (EPV1-OFF)
221 (1221):  Under external PID2 control (EPID2-CTL)
222 (1222): External PID2 output (EPID2-OUT)
223 (1223): External PID2 output (EPID2-RUN)
224 (1224): External PID2 alarm (EPV2-ALM)
225 (1225): External PID2 feedback error (EPV2-OFF)
231 (1231):  Under external PID3 control (EPID3-CTL)
232 (1232): External PID3 output (EPID3-OUT)
233 (1233): External PID3 output (EPID3-RUN)
234 (1234): External PID3 alarm (EPV3-ALM)
235 (1235): External PID3 feedback error (EPV3-OFF
2001 (3001): Output of step 1 (SO01
2002 (3002): Output of step 2 (S002
2003 (3003): Output of step 3 (SO03
2004 (3004): Output of step 4 (SO04
2005 (3005): Output of step 5 (SO05
2006 (3006): Output of step 6 (SO06
2007 (3007): Output of step 7 (SO07
2008 (3008): Output of step 8 (SO08
2009 (3009): Output of step 9 (SO09
2010 (3010): Output of step 10 (SO10
2011 (3011): Output of step 11 (SO11

(

(

(

(

(

2014 (3014): Output of step 14

4001 (5001): Terminal [X1] input signal (

4002 (5002): Terminal [X2] input signal (

(5003): Terminal [X3] input signal (

4004 (5004): Terminal [X4] input signal (X4
( (
( (
( (
(
(

)

)

)

)

)

)

)

)

)

)

)

)

)

)

X1)

)

)

)

4005 (5005): Terminal [X5] input signal )
)
)
)
)
)
)
)
)
)
)
)

4006 (5006): Terminal [X6] input signal X6
4007 (5007): Terminal [X7] input signal X7
4010 (5010): Terminal [FWD] input signal (FWD
4011 (5011): Terminal [REV] input signal (REV
6000 (7000): Final run command (FL_RUN
6001 (7001): Final FWD run command (FL_FWD
6002 (7002): Final REV run command (FL_REV
6003 (7003): During acceleration (DACC
6004 (7004): During deceleration (DDEC
6005 (7005): Under anti-regenerative control (REGA
6007 (7007): Alarm factor presence (ALM_ACT

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

Change | patg Default

Code Name Data setting range when | copying | setting
running
8000: Output frequency 1 (before slip compensation)
8001: Output frequency 2 (after slip compensation)
8002: Output current
8003: Output voltage
8004: Output torque
8005: Load factor
8006: Input power
8007: PID feedback amount
8009: DC link bus voltage
8010: Universal AO
8013: Motor output
8014: Calibration (+)
8015: PID command (SV)
8016: PID output (MV)
8018: Inverter heat sink temperature ... 200°C/10 V
8020: Reference frequency
8050: PID feedback amount 1 (PV1)
8051: PID command 1 (SV1)
8054: PID feedback amount 2 (PV2)
8055: PID command 2 (SV2) C:?_
8060: External PID feedback amount 1 (EPID1-PV) %
8061: External PID command 1 (EPID1-SV) .
8065: External PID final output 1 (EPID1-OUT) N
8070: External PID feedback amount 2 (EPID2-PV)
8071: External PID command 2 (EPID2-SV) E
8075: External PID final output 2 (EPID2-OUT) Z
8080: External PID feedback amount 3 (EPID3-PV) g
8081: External PID command 3 (EPID3-SV) 6
8085: External PID final output 3 (EPID3-OUT) Z
Setting the value in parentheses ( ) shown above assigns a (@)
negative logic output to a terminal. (True if OFF.) @)
Setting the value of 1000s in parentheses ( ) shown above )
assigns a negative logic input to a terminal. (I'}'I)
uo4 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
uo5 (Function 2) N Y 0.00
U06 |Customizable Logic: Step 2 See UO1. N Y 0
(Control function)
uo7 (Input 1) [See U02. N Y 0
uos (Input 2) [See UO02. N Y 0
uo9 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u10 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U11 |Customizable Logic: Step 3 See UO1. N Y 0
(Control function)
u12 (Input 1) [See UO2. N Y 0
u13 (Input 2) See U02. N Y 0
u14 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u1s (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U16 |Customizable Logic: Step 4 See UO1. N Y 0
(Control function)
u17 (Input 1) See U02. N Y 0
u18 (Input 2) [See U02. N Y 0
u19 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u20 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U21 |Customizable Logic: Step 5 See UO01. N Y 0
(Control function)
u22 (Input 1) [See UO02. N Y 0
u23 (Input 2) [See UO02. N Y 0
u24 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u25 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U26 |Customizable Logic: Step 6 See UO1. N Y 0
(Control function)
uz7 (Input 1) [See U02. N Y 0
u28 (Input 2) [See U02. N Y 0
u29 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
uU30 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U31 |Customizable Logic: Step 7 See UO1. N Y 0
(Control function)
u32 (Input 1) [See U02. N Y 0
U33 (Input 2) [See UO02. N Y 0
u34 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u3s (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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Change

Data

Default

Code Name Data setting range when | copying | setting
running
U36 |Customizable Logic: Step 8 See UO1. N Y 0
(Control function)
U3z (Input 1) |See U02. N Y 0
u38 (Input 2) | See U02. N Y 0
U39 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u40 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U41 |Customizable Logic: Step 9 See U01. N Y 0
(Control function)
u42 (Input 1) [See UO2. N Y 0
u43 (Input 2) [See UO02. N Y 0
u44 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u45 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U46 |Customizable Logic: Step 10 See UO1. N Y 0
(Control function)
ua7 (Input 1) [See U02. N Y 0
u48 (Input 2) | See U02. N Y 0
u49 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
uU50 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U51 |Customizable Logic: Step 11 See UO01. N Y 0
(Control function)
u52 (Input 1) [See U02. N Y 0
u53 (Input 2) [See UO02. N Y 0
us4 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
us5 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U56 |Customizable Logic: Step 12 See UO1. N Y 0
(Control function)
us7 (Input 1) [See UO2. N Y 0
us8 (Input 2) [See U02. N Y 0
u59 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u60 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
UB1 |Customizable Logic: Step 13 See UO1. N Y 0
(Control function)
ue2 (Input 1) See U02. N Y 0
u63 (Input 2) [See UO02. N Y 0
u64 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u65 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U66 |Customizable Logic: Step 14 See UO1. N Y 0
(Control function)
ue7 (Input 1) [See UO2. N Y 0
u68 (Input 2) [See UO02. N Y 0
u69 (Function 1) |-9990.00 to 0.00 to 9990.00 N Y 0.00
u70 (Function 2) |-9990.00 to 0.00 to 9990.00 N Y 0.00
U71 |Customizable Logic Output Signal 1 0: Disable N Y 0
(Output selection) (1.  Output of step 1 (S001)
U72 |Customizable Logic Output Signal 2 2: Output of step 2 (S002) N Y 0
U73 |Customizable Logic Output Signal 3 3: Output of step 3 (S003) N Y 0
U74 | Customizable Logic Output Signal 4 4: Output of step 4 (SO04) N Y 0
U75 |Customizable Logic Output Signal 5 5: Output of step 5 (SO05) N Y 0
U76 |Customizable Logic Output Signal 6 6: Output of step 6 (SO06) N Y 0
U77 |Customizable Logic Output Signal 7 7: Output of step 7 (S007) N Y 0
8: Output of step 8 (SO08)
9: Output of step 9 (SO09)
10: Output of step 10 (SO10)
11: Output of step 11 (SO11)
12: Output of step 12 (S012)
13: Output of step 13 (SO13)
14: Output of step 14 (SO14)
U81 |Customizable Logic Output Signal 1 0 (1000): Select multistep frequency (0 to 1 step) (SS1) N Y 100
(Function selection) |1 (1001): ~ Select multistep frequency (0 to 3 steps) (8S2)
U82 |Customizable Logic Output Signal 2 2 (1002): Select multistep frequency (0 to 7 steps) (SS4) N Y 100
U83 |Customizable Logic Output Signal 3 3 (1003):  Select multistep frequency (0 to 15 steps) (SS8) N Y 100
U84 |Customizable Logic Output Signal 4 4 (1004): Select ACC/DEC time (2 steps) (RT1) N Y 100
U85 |Customizable Logic Output Signal 5 5(1005): Select ACC/DEC time (4 steps) (RT2) N Y 100
U86 |Customizable Logic Output Signal 6 6 (1006): Enable 3-wire operation (HLD) N Y 100
U87 |Customizable Logic Output Signal 7 7 (1007): Coast to a stop (BX) N Y 100
8 (1008): Reset alarm (RST)
9(1009): Enable external alarm trip (THR)
(9 = Active OFF, 1009 = Active ON)
11 (1011):  Select frequency command 2/1 (Hz2/Hz1)
13: Enable DC braking (DCBRK)
14 (1014): Select torque limiter level 2/1 (TL2/TL1)
15: Switch to commercial power (50 Hz) (SW50)
16: Switch to commercial power (60 Hz) (SW60)

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

Code Name

Data setting range

Change | pata Default
when | copying | setting
running

17 (1017): UP (Increase output frequency) (UP)
18 (1018): DOWN (Decrease output frequency) (DOWN)
20 (1020): Cancel PID control (Hz/PID)
21 (1021): Switch normal/inverse operation (IVS)
22 (1022): Interlock (IL)
24 (1024): Enable communications link via RS-485

or fieldbus (LE)
25 (1025): Universal DI (U-DI)
26 (1026): Enable auto search for idling motor

speed at starting (STM)
30 (1030): Force to stop (STOP)

(30 = Active OFF, 1030 = Active ON)
33 (1033): Reset PID integral and differential

components (PID-RST)
34 (1034): Hold PID integral component (PID-HLD)
35 (1035): Select local (keypad) operation (LOC)
38 (1038): Enable run commands (RE)
39: Protect motor from dew condensation (DWP)
40: Enable integrated sequence to switch

to commercial power (50 Hz) (ISW50)
41: Enable integrated sequence to switch

to commercial power (60 Hz) (ISwW60)
58 (1058): Reset UP/DOWN frequency (STZ)
72 (1072): Count the run time of commercial

power-driven motor 1 (CRUN-M1)
81 (1081): Clear all customizable logic timers (CLTC)
87 (1087): Run command 2/1 (FR2/FR1)
88: Run forward 2 (FWD2)
89: Run reverse 2 (REV2)
98: Run forward (FWD)
99: Run reverse (REV)
100: No function assigned (NONE)
131 (1131): Flowrate switch (FS)*
132 (1132): Filter clogging reverse rotation command (FRC)
133 (1133): Switch PID channel (PID2/1)
171 (1171): PID multistep command (PID-SS1)
172 (1172): PID multistep command (PID-SS2)
181 (1181): External PID multistep command (EPID-SS1)
182 (1182): External PID multistep command (EPID-SS2)
190 (1190): Cancel timer (TMC)
191 (1191): Enable timer 1 (TM1)
192 (1192): Enable timer 2 (TM2)
193 (1193): Enable timer 3 (TM3)
194 (1194): Enable timer 4 (TM4)
201 (1201): External PID control 1 ON command (EPID1-ON)
202 (1202): Cancel external PID control 1 (%/EPID1)
203 (1203): Switch normal/inverse operation

under external PID control 1 (EPID1-1VS)
204 (1204): Reset external PID1 integral and

differential components (EPID1-RST)

205
21
212
213

1205): Hold external PID1 integral component (EPID1-HLD)
1211): External PID control 2 ON command  (EPID2-ON)
1212): Cancel external PID control 2 (%/EPID2)
1213): Switch normal/inverse operation

under external PID control 2 (EPID2-1VS)
214 (1214): Reset external PID2 integral and
differential components (EPID2-RST)

215 (1215): Hold external PID2 integral component (EPID2-HLD)
221 (1221): External PID control 3 ON command (EPID3-ON)
222 (1222): Cancel external PID control 3 (%/EPID3)
223 (1223): Switch normal/inverse operation

under external PID control 3 (EPID3-1VS)
224 (1224): Reset external PID3 integral and

differential components (EPID3-RST)

225 (1225): Hold external PID3 integral component (EPID3-HLD)

8001: Auxiliary frequency command 1
8002: Auxiliary frequency command 2
8003: PID process command 1
8004: PID process command 2

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* Available in the ROM version 1500 or later.
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Code Name

Data setting range

Change
when
running

Data
copying

Default
setting

8005:
8012:
8013:
8014:
8030:
8031:
8032:
8033:
8041:
8042:
8043:
8044:
8045:
8046:
8047:

PID feedback value 1
Acceleration/deceleration time ratio setting
Upper limit frequency

Lower limit frequency

PID feedback value 2

Auxiliary input 1 to PID process command
Auxiliary input 2 to PID process command
Flowrate sensor*

External PID process command 1
External PID feedback value 1

External PID manual command 1

External PID process command 2
External PID feedback value 2

External PID manual command 2

External PID process command 3

8048: External PID feedback value 3

8049: External PID manual command 3

Setting the value of 1000s in parentheses ( ) shown above
assigns a negative logic input to a terminal.

U91 |Customizable Logic Timer Monitor

(Step selection)

0: Disable monitoring
: Step 1

. Step 2
Step 3
Step 4
Step 5
Step 6
Step 7

: Step 8
9: Step 9
10: Step 10
11: Step 11
12:Step 12
13:Step 13
14: Step 14

PN D RN 2

u92

Uo3
uo4
U95
U96
Uo7

Customizable Logic Calculation Coefficient
(Mantissa of calculation coefficient Ka,

)
(Exponent of calculation coefficient Ka,)
(Mantissa of calculation coefficient Kg)
(Exponent of calculation coefficient Kg;)
(Mantissa of calculation coefficient K¢/)
(Exponent of calculation coefficient K¢4)

-9.999 to 9.999

z

<

0.00

-5t05

-9.999 to 9.999

0.00

-5t05

-9.999 to 9.999

0.00

-5t0o5

zZlz|Zz|Zz|Z2

<|=<|=<|=<|=<

U1 codes: Custom Logic Function

Code Name

Data setting range

Change
when
running

Data
copying

Default
setting

U101 |Customizable Logic

Conversion point 1

U102
U103
U104
U105
U106
u107

Conversion point 2

Conversion point 3

Automatic Calculation of Conversion
Coefficients

(X3)

-999.00 to 0.00 to 9990.00

0: Disable
1: Execute calculation (Conversion 1)

Y

Y

0.00

0.00

0.00

0.00

0.00

0.00

z|<|=<|=<|=<]|x<

<|=<|=<|=<|=<]|=<

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

* Available in the ROM version 1500 or later.

6-30




6.2 Function Code Tables

y codes: Link Functions

) Change | Data | Default
Code Name Data setting range when | copying | setting

running
y01 [RS-485 Communication 1 0to 255 N Y 1
(Station address) | = get 1 when other than BACnet is 0.

* Set 127 when BACnet is 128 or above.
y02 (Communications error processing) (0: Immediately trip with alarm Er8 Y Y 0

1: Trip with alarm Er8 after running for the period specified by
timer y03

2: Retry during the period specified by timer y03. If the retry fails,
trip with alarm Er8.
If it succeeds, continue to run.

3: Continue to run
y03 (Timer) (0.0 t0 60.0 s Y Y 2.0
y04 (Baud rate) |0: 2400 bps Y Y 3
1: 4800 bps
2: 9600 bps
3: 19200 bps
4: 38400 bps
y05 (Data length) |0: 8 bits 1: 7 bits Y Y 0
0
1
2
3
0

y06 (Parity check) |0: None (2 stop bits) Y Y 0
: Even parity (1 stop bit)
: Odd parity (1 stop bit)
: None (1 stop bit)

yo7 (Stop bits) |0: 2 bits 1: 1 bit

y08 (No-response error detection time) [OFF: No detection, 1 to 60 s

y09 (Response interval) |0.00 to 1.00 s

y10 (Protocol selection) |0: Modbus RTU protocol
1: SX protocol (loader protocol)
2: Fuji general-purpose inverter protocol
3: Metasys N2 protocol
5
0

9 'deyd

OFF
0.01

<|=<|=<|=<
<|=<|=<|=<

: BACnet protocol
to 255 N Y 1

y11  [RS-485 Communication 2
(Station address)

y12 (Communications error processing) [0: Immediately trip with alarm ErP Y Y 0

1: Trip with alarm ErP after running for the period specified by
timer y13

2: Retry during the period specified by timer y13. If the retry fails,
trip with alarm ErP. If it succeeds, continue to run.

3: Continue to run
y13 (Timer) (0.0 t0 60.0 s Y Y 2.0
y14 (Baud rate) |0: 2400 bps Y Y 3

1: 4800 bps

2: 9600 bps

3: 19200 bps
4: 38400 bps
0: 8 bits Y Y 0
1: 7 bits
0
1
2
3
0

S3Ad0D NOILONNA

y15 (Data length)

y16 (Parity check) |0: None (2 stop bits) Y Y 0
: Even parity (1 stop bit)

: Odd parity (1 stop bit)

: None (1 stop bit)

y17 (Stop bits) |0: 2 bits 1: 1 bit

y18 (No-response error detection time) | OFF: No detection, 1 to 60 s

y19 (Response interval) |0.00 to 1.00 s

y20 (Protocol selection) |0: Modbus RTU protocol

1: SX protocol (loader protocol)

2: Fuji general-purpose inverter protocol
3: Metasys N2 protocol
5
0

OFF
0.01

<|=<|=<|=<
<|=<|=<|=<

: BACnet protocol

y95 |Data Clear Processing for Communications |0: Do not clear the data of function codes Sxx when a Y Y 0

Error communications error occurs. (compatible with the
conventional inverters)

1: Clear the data of function codes S01/S05/S19 when a
communications error occurs.

2: Clear the run command assigned bit of function code S06
when a communications error occurs.

3: Clear both data of S01/S05/S19 and run command assigned
bit of S06 when a communications error occurs.

* Related alarms: Er8, ErP, Er4, Er5, ErU

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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Change

Data

Default

Code Name Data setting range when | copying | setting
running
y98 |[Bus Link Function (Mode selection) Frequency command Run command Y Y 0
0: Follow H30 data Follow H30 data
1: Via fieldbus option Follow H30 data
2: Follow H30 data Via fieldbus option
3: Via fieldbus option Via fieldbus option
y99 |[Loader Link Function . Frequency command Run command Y N 0
(Mode selection) | o: Follow H30 and y98 data  Follow H30 and y98 data
1: Via RS-485 link Follow H30 and y98 data
(FRENIC Loader)
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)
T codes: Timer Functions
i Change | patg Default
Code Name Data setting range when | copving | setting
running
TO1 |Timer 1 Operation (Operating mode) |0: Disable N Y 0
1: Enable (Run inverter)
2: Enable (Output digital signal)
3: Enable (Run inverter + Output digital signal)
TO2 (Start time) | Possible to specify in the special menu. N Y 0
TO3 (End time) | Possible to specify in the special menu. N Y 0
TO4 (Start day of the week) |Possible to specify in the special menu. N Y 0
TO6 |Timer 2 Operation (Operating mode) [Same as TO1. N Y 0
TO7 (Start time) | Possible to specify in the special menu. N Y 0
TO8 (End time) | Possible to specify in the special menu. N Y 0
TO9 (Start day of the week) |Possible to specify in the special menu. N Y 0
T11 |Timer 3 Operation (Operating mode) [Same as TO1. N Y 0
T12 (Start time) | Possible to specify in the special menu. N Y 0
T13 (End time) | Possible to specify in the special menu. N Y 0
T14 (Start day of the week) |Possible to specify in the special menu. N Y 0
T16 |Timer 4 Operation (Operating mode) [Same as TO1. N Y 0
T17 (Start time) | Possible to specify in the special menu. N Y 0
T18 (End time) | Possible to specify in the special menu. N Y 0
T19 (Start day of the week) |Possible to specify in the special menu. N Y 0
T51 |Timer Operation (Pause date 1) [Possible to specify in the special menu. N Y 2210H
T52 (Pause date 2) N Y 2210H
T53 (Pause date 3) N Y 2210H
T54 (Pause date 4) N Y 2210H
T55 (Pause date 5) N Y 2210H
T56 (Pause date 6) N Y 2210H
T57 (Pause date 7) N Y 2210H
T58 (Pause date 8) N Y 2210H
T59 (Pause date 9) N Y 2210H
T60 (Pause date 10) N Y 2210H
T61 (Pause date 11) N Y 2210H
T62 (Pause date 12) N Y 2210H
T63 (Pause date 13) N Y 2210H
T64 (Pause date 14) N Y 2210H
T65 (Pause date 15) N Y 2210H
T66 (Pause date 16) N Y 2210H
T67 (Pause date 17) N Y 2210H
T68 (Pause date 18) N Y 2210H
T69 (Pause date 19) N Y 2210H
T70 (Pause date 20) N Y 2210H

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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6.2 Function Code Tables

K codes: Keypad Functions

) Change | pata | Default
Code Name Data setting range when | copying | setting

running
0: Japanese Y Y AEU: 1
1: English J:0
2: German
3: French
4: Spanish
5:
6
8
9
1

K01 |LCD Monitor (Language selection)

Italian
Chinese
Russian (Available soon)
: Greek (Available soon)
0: Turkish (Available soon)
11: Polish
12: Czech
13: Swedish
14: Portuguese (Available soon)
15: Dutch (Available soon)
16: Malay
17: Vietnamese (Available soon)
18: Thai (Available soon)
19: Indonesian (Available soon)

100: User-customized language (Available soon) 9
)
K02 |Backlight OFF Time OFF: Always OFF Y Y 5 ©
1 to 30 min.: Automatic OFF time o))

K03 |LCD Monitor 0 (Dark) to 10 (Light) Y Y 5
(Backlight brightness control) E
K04 (Contrast control) |0 (Light) to 10 (Dark) Y Y 5 %
K08 |LCD Monitor Status Display/Hide Selection [0: Hide Y Y 1 —
1: Display (@)
K10 |Main Monitor (Display item selection) [0: Speed monitor (select by K11) Y Y 0 z
13: Output current Q
. ]
14: Output voltage (w)
18: Calculated torque m
(7))

19: Input power

25: Load factor

26: Motor output

27: Analog input monitor in physical quantity

35: Input watt-hour (The unit depends on K31.)

50: PID command (final) in physical quantity

51: PID feedback amount (final) in physical quantity
52: PID output

53: PID control 1 command in physical quantity

54: PID control 1 feedback amount in physical quantity
55: PID control 2 command in physical quantity

56: PID control 2 feedback amount in physical quantity
60: External PID control 1 command (final) in physical quantity

61: External PID control 1 feedback amount (final) in physical
quantity

62: External PID control 1 output in %

63: External PID control 1 manual command in %

64: External PID control 1 command in physical quantity

65: External PID control 1 feedback amount in physical quantity
70: External PID control 2 command in physical quantity

71: External PID control 2 feedback amount in physical quantity
72: External PID control 2 output in %

73: External PID control 2 manual command in %

80: External PID control 3 command in physical quantity

81: External PID control 3 feedback amount in physical quantity
82: External PID control 3 output in %

83: External PID control 3 manual command in %

K11 |Main Monitor (Speed monitor item) [1: Output frequency 1 (before slip compensation) Y Y 1
2: Output frequency 2 (after slip compensation)
3: Reference frequency

4: Motor speed in r/min

5: Load shaft speed in r/min

8: Display speed in %

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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Change

Data

Default

Code Name Data setting range when | copying | setting
running
K12 |Main Monitor (Display when stopped) |0: Reference value Y Y 0
1: Output value
K15 |Sub Monitor (Display type) |0: Numeric values Y Y 0
1: Bar charts
K16 |Sub Monitor 1 (Display item selection) [*Refer to K10 (= 13 to 83) and K11 (= 1 to 8). Y Y 13
K17 | Sub Monitor 2 (Display item selection) Y Y 19
K20 |Bar Chart 1 (Display item selection) [1: Output frequency 1(before slip compensation) Y Y 1
K21 |Bar Chart 2 (Display item selection) | 13t Output current Y Y 13
14: Output voltage
K22 |Bar Chart 3 (Display item selection) | 18- Galculated torque Y Y 19
19: Input power
25: Load factor
26: Motor output
K29 |Display Filter 00to5.0s 0.5
K30 |Coefficient for Speed Indication 0.01 to 200.00 30.00
K31 |Display Unit for Input Watt-hour Data 0: kWh 0
1: MWh
K32 |Display Coefficient for Input Watt-hour Data | OFF: Cancel or reset Y Y 0.010
0.001 to 9999.000
K33 |Long-term, Input Watt-hour Data Monitor |OFF: Cancel or reset Y Y 4
1: Hourly
2: Daily
3: Weekly
4: Monthly
K81 |Date Format 0: Y/M/D (year/month/day) Y Y AE: 1
1: D/IM/Y (day/month/year) J:0
2: M/D/Y (month/day/year) u:2
3: MD, Y (Month day, year)
K82 |Time Format 0: 24-hour format (Time : Minute : Second) Y Y 0
1: 12-hour format (Time : Minute : Second AM/PM)
2: 12-hour format (AM/PM Time : Minute : Second)
K83 |Daylight Saving Time (Summer time) |0: Disable Y Y 0
1: Enable (+ 1 hour)
2: Enable (+ 30 minutes)
K84 (Start date) | Possible to specify in the special menu. Y Y 0800H
K85 (End date) 0800H
K91 |Shortcut Key Function for @ in Running 0: OFF (Disable) OFF
Mode (Selection screen) |11 to 99
K92 |Shortcut Key Function for @ in Running [0: OFF (Disable) Y Y 64
Mode (Selection screen) |11 o 99

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

6-34




6.2 Function Code Tables

o codes: Option Functions

. Change | Data Default
Code Name Data setting range when | copying | setting
running
001 |Terminal [Y6A/B/C] Function Same as E20. N Y 10
(Relay output)
002 |[Terminal [Y7A/B/C] Function N Y 6
003 |Terminal [Y8A/B/C] Function N Y 25
004 |Terminal [Y9A/B/C] Function N Y 26
005 |Terminal [Y10A/B/C] Function N Y 28
006 |Terminal [Y11A/B/C] Function N Y 36
007 |Terminal [Y12A/B/C] Function N Y 37
009 |Pt Channel (Display unit) | Temperature Y Y 61
60: K
61:°C
62: °F
010 |Pt Channel 1 (Sensor type) |0: Jpt100 Y Y 0
1: Pt100
2:Ni100
3: Pt1000
4:Ni1000 Q
o1 (Extended functions) [0: No extended function assigned N Y 0 %
5. PID feedback value 1 O)
30: PID feedback value 2
42: External PID feedback value 1 -
45: External PID feedback value 2 C
48: External PID feedback value 3 %
012 (Filter) {0.0 to 100.0 s Y Y 1.0 =
015 |Pt Channel 2 (Sensor type) |Same as 010. N Y 0 CZ>
016 (Extended functions) [Same as o11. N Y 0 @)
017 (Filter) [Same as 012. Y Y 1.0 8
027 |Communications Error Processing 0: Immediately trip with alarm Er5 Y Y 0 (I'}'I)
1:  Run for the period specified by timer 028 and then trip with
alarm Er5
2: Retry during the period specified by timer 028. If the retry fails,
immediately trip with alarm Er5.
3: Continue to run. After recovery from the error, run according
to communications command
4 to 9: Same as 027 = 0.
10: Decelerate to a stop and trip with alarm Er5
11: Run for the period specified by timer 028, decelerate to a
stop, and then trip with alarm Er5
12: Retry during the period specified by timer 028. If the retry fails,
decelerate to a stop. If it succeeds, continue to run according
to communications command
13 to 15: Same as when 027 = 3.
028 (Timer) (0.0 t0 60.0 s Y Y 0.0
030 |Bus configuration parameter 01 0 to 255 N Y 0
Functions of 030 to 039 differ depending upon the bus option
type. For details, refer to the instruction manual of each bus
option.
031 |Bus configuration parameter 02 Same as 030. N Y 0
032 |Bus configuration parameter 03 N Y 0
033 |Bus configuration parameter 04 N Y 0
034 |Bus configuration parameter 05 N Y 0
035 |Bus configuration parameter 06 N Y 0
036 |Bus configuration parameter 07 N Y 0
037 |Bus configuration parameter 08 N Y 0
038 |Bus configuration parameter 09 N Y 0
039 |Bus configuration parameter 10 N Y 0
040 |Function Code Assignment 1 for Write 0, 1to 65535 N Y 0
0: No assignment
Data mapped I/O (write)
Whether or not to support the /O or the number of supports differs
depending upon the bus option type. For the data configuration
procedure, refer to the instruction manual of each bus option.

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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Change

Data

Default

Code Name Data setting range when | copying | setting
running

041 |Function Code Assignment 2 for Write Same as 040. N Y 0
042 |Function Code Assignment 3 for Write N Y 0
043 |Function Code Assignment 4 for Write N Y 0
044 |Function Code Assignment 5 for Write N Y 0
045 |Function Code Assignment 6 for Write N Y 0
046 |Function Code Assignment 7 for Write N Y 0
047 |Function Code Assignment 8 for Write N Y 0
048 |Function Code Assignment 1 for Read 0, 1o 65535 N Y 0

0: No assignment

Data mapped I/O (read)

Whether or not to support the I/O or the number of supports differs

depending upon the bus option type. For the data configuration

procedure, refer to the instruction manual of each bus option.
049 |Function Code Assignment 2 for Read Same as 048. N Y 0
050 |[Function Code Assignment 3 for Read N Y 0
051 |Function Code Assignment 4 for Read N Y 0
052 |Function Code Assignment 5 for Read N Y 0
053 |Function Code Assignment 6 for Read N Y 0
054 |Function Code Assignment 7 for Read N Y 0
055 |Function Code Assignment 8 for Read N Y 0
056 |Function Code Assignment 9 for Read N Y 0
057 |Function Code Assignment 10 for Read N Y 0
058 |Function Code Assignment 11 for Read N Y 0
059 [Function Code Assignment 12 for Read N Y 0
060 |Terminal [32] (Function) [Same as E61. N Y 0
061 (Offset) [-5.0 to 5.0% Y Y 0.0
062 (Gain) [0.00 to 200.00% Y Y 100.00
063 (Filter setting) |0.00 to 5.00 s Y Y 0.05
064 (Gain base point) |0.00 to 100.00% Y Y 100.00
065 (Polarity) |0: Bipolar 1: Unipolar N Y 1
066 (Bias value) [-100.00 to 100.00% Y Y 0.00
067 (Bias base point) [0.00 to 100.00% Y Y 0.00
069 (Display unit) [Same as J105. (Note that the data setting range starts with "1.") N Y 2
070 (Maximum scale) [-999 to 0.00 to 9990 N Y 100
o71 (Minimum scale) |-999 to 0.00 to 9990 N Y 0.00
075 |Terminal [C2] (Current range) |0: 4-20 mA N Y 0

1:0-20 mA
076 (Function) | Same as E61. N Y 0
o77 (Offset) [-5.0 to 5.0% Y Y 0.0
078 (Gain) |0.00 to 200.00% Y Y 100.00
079 (Filter time constant) [0.00 to 5.00 s Y Y 0.05
081 (Gain reference point) |0.00 to 100.00% Y Y 100.00
082 (Bias value) [-100.00 to 100.00% Y Y 0.00
083 (Bias base point) |0.00 to 100.00% Y Y 0.00
085 (Display unit) | Same as J105. (Note that the data setting range starts with "1.") N Y 2
086 (Maximum scale) [-999 to 0.00 to 9990 N Y 100
087 (Minimum scale) |-999 to 0.00 to 9990 N Y 0.00
090 |Terminal [Ao/CS2] Function (Function) | Same as F31. Y Y 0
091 (Output gain) |0 to 300% Y Y 100
093 (Polarity) [0: Bipolar  1: Unipolar N Y 1
096 |Terminal [CS/CS1] Function (Function) [ Same as F31. Y Y 0
097 (Output gain) |0 to 300 % Y Y 100

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).

6-36




6.2 Function Code Tables

Table A Factory Defaults Depending upon Inverter Capacity

Inverter capacity Tor(i:uozb[oo/sst L Auto—retstart after Non-linear Non-linear
momentary power V/f-pattern 1 (frequency) V/f-pattern 1 (volt)
failure (Restart time) H50 [Hz] H51 [V]
[kW] [HP] AEJ U H13 [s]
0.75 1 6.5
1.5 2 4.9
2.2 3 4.5
0.5
3.7 5 4.1
55 75 3.4 OFF 0
7.5 10 2.7
11 15 21
15 20 1.6
18. .
8.5 25 1.3 10
22 30 1.1
30 40
37 50
45 60
55 75
0.0
75 100 1.5 o
90 125 200V class series: 8’
110 150 200V c'lL\a.sg geries: é gg o©
132 200 20 EJ: 50 J:. 20,Y 4
160 250 U: OFF u:0
0.0 T
200 300 400V i 400V cl i c
class series: class series:
220 350 25 AEJ: 5.0, A: 42, 5
280 450 U: OFF EJ: 40, il
315 - u:o o
4.0 Q
355 500 z
400 600 g
500 800 o
5.0 m
630 900 9]
710 1000

Note: Alphabets in the Default setting field denote shipping destination: A (Asia), E (EU), J (Japan) and U (America).
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200 V class series

Table B Motor Parameter Factory Defaults

Destined for Asia (Base frequency 60 Hz, Rated voltage 220 V) (P99 = 0 or 4)

Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (kW) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46
FRNO.75AR1m-2A 0.75 3.29 2.1 7.20 8.94 2.33
FRN1.5AR1E-2A 1.50 5.56 2.76 5.43 9.29 2.00 05
FRN2.2AR1E-2A 2.20 8.39 4.45 5.37 9.09 1.80 0.6
FRN3.7AR1E-2A 3.70 13.67 7.03 4.80 9.32 1.93 0.8
FRN5.5AR1E-2A 5.50 20.50 10.08 4.37 11.85 1.40 1.0
FRN7.5AR1E-2A 7.50 26.41 11.46 3.73 12.15 1.57 1.2
FRN11AR1E-2A 11.00 38.24 16.23 3.13 12.49 1.07 1.3
FRN15AR1m-2A 15.00 50.05 18.33 2.69 13.54 1.13
FRN18.5AR1E-2A 18.50 60.96 19.62 242 13.71 0.87 2.0
FRN22AR1m-2A 22.00 70.97 23.01 2.23 13.24 0.90
FRN30AR1E-2A 30.00 97.38 35.66 2.18 12.38 0.80 2.3
FRN37AR1E-2A 37.00 118.2 38.04 2.28 13.56 0.80 .
FRN45AR1m-2A 45.00 141.9 43.54 2.09 13.36 0.80
FRN55AR1S-2A 55.00 172.8 53.72 1.94 13.39 0.94 26
FRN75AR1S-2A 75.00 236.5 76.27 1.64 13.97 0.80 2.8
FRN90AR1S-2A 90.00 282.0 90.93 1.43 13.26 0.80 3.2
Destined for EU (Base frequency 50 Hz, Rated voltage 230 V) (P99 = 0 or 4)
Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (kW) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46
FRNO.75AR1m-2E 0.75 3.58 2.65 7.50 9.30 2.33 05
FRN1.5AR1E-2E 1.50 5.77 3.46 5.39 9.22 2.00
FRN2.2AR1E-2E 2.20 8.80 5.58 5.39 9.12 1.80 0.6
FRN4.0AR1E-2E 3.70 14.26 8.82 4.79 9.30 1.93 0.8
FRN5.5AR1E-2E 5.50 21.25 12.65 4.34 11.75 1.40 1.0
FRN7.5AR1E-2E 7.50 26.92 14.38 3.63 11.85 1.57 1.2
FRN11AR1m-2E 11.00 38.87 20.36 3.04 12.14 1.07 1.3
FRN15AR1m-2E 15.00 50.14 23.00 2.58 12.98 1.13
FRN18.5AR1m-2E 18.50 60.45 24.61 2.29 13.01 0.87 2.0
FRN22AR1m-2E 22.00 70.40 28.87 212 12.56 0.90
FRN30AR1m-2E 30.00 97.54 44.74 2.09 11.86 0.80 2.3
FRN37AR1m-2E 37.00 117.2 47.73 2.16 12.86 0.80 25
FRN45AR1m-2E 45.00 140.2 54.63 1.98 12.63 0.80
FRN55AR1S-2E 55.00 170.9 67.39 1.84 12.67 0.94 2.6
FRN75AR1S-2E 75.00 234.5 95.68 1.55 13.25 0.80 2.8
FRN90AR1S-2E 90.00 279.7 114.0 1.36 12.58 0.80 3.2

Note: The box (®) replaces an alphabetic letter depending on the enclosure: M (IP21) or L (IP55).
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6.2 Function Code Tables

Table B Motor Parameter Factory Defaults (continued)

200 V class series

Destined for Japan (Base frequency 50 Hz, Rated voltage 200 V) (P99 = 0 or 4)

Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (kW) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46
FRNO.75AR1m-2J 0.75 3.60 2.30 8.67 10.76 2.33 05
FRN1.5AR1E-2J 1.50 6.10 3.01 6.55 11.21 2.00
FRN2.2AR1E-2J 2.20 9.20 4.85 6.48 10.97 1.80 0.6
FRN3.7AR1E-2J 3.70 15.00 7.67 5.79 11.25 1.93 0.8
FRN5.5AR1E-2J 5.50 22.50 11.00 5.28 14.31 1.40 1.0
FRN7.5AR1E-2J 7.50 29.00 12.50 4.50 14.68 1.57 1.2
FRN11AR1m-2J 11.00 42.00 17.70 3.78 15.09 1.07 1.3
FRN15AR1m-2J 15.00 55.00 20.00 3.25 16.37 1.13
FRN18.5AR1m-2J 18.50 67.00 21.40 2,92 16.58 0.87 2.0
FRN22AR1m-2J 22.00 78.00 25.10 2.70 16.00 0.90 o
FRN30AR1E-2J 30.00 107.0 38.90 2.64 14.96 0.80 2.3 Q:;'
FRN37AR1m-2J 37.00 130.0 41.50 2.76 16.41 0.80 . -2)
FRN45AR1m-2J 45.00 156.0 47.50 2.53 16.16 0.80
FRN55AR1S-2J 55.00 190.0 58.60 2.35 16.20 0.94 2.6 M
FRN75AR1S-2J 75.00 260.0 83.20 1.98 16.89 0.80 2.8 %
FRN90AR1S-2J 90.00 310.0 99.20 1.73 16.03 0.80 3.2 9|
)
Destined for America (Base frequency 60 Hz, Rated voltage 230 V) (P99=1, HP rating) CZ)
Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto 8
Inverter type motor (HP) (A) (A) (%) (%) frequency (Hz) | search delay time 2) m
P02 P03 P06 P07 P08 P12 H46 ®
FRNOO1AR1m-2U 1.00 3.00 1.54 3.96 8.86 2.50 05
FRNOO2AR1m-2U 2.00 5.80 2.80 4.29 7.74 2.50
FRNOO3AR1m-2U 3.00 7.90 3.57 3.15 20.81 1.17 0.6
FRNOO5AR1m-2U 5.00 12.60 4.78 3.34 23.57 1.50 0.8
FRNOO7AR1m-2U 7.50 18.60 6.23 2.65 28.91 1.17 1.0
FRNO10AR1m-2U 10.00 25.30 8.75 243 30.78 1.17 1.2
FRNO15AR1m-2U 15.00 37.30 12.70 2.07 29.13 1.00 1.3
FRNO20AR1m-2U 20.00 49.10 9.20 2.09 29.53 1.00
FRNO25AR1m-2U 25.00 60.00 16.70 1.75 31.49 1.00 2.0
FRNO30AR1m-2U 30.00 72.40 19.80 1.90 32.55 1.00
FRNO40AR1m-2U 40.00 91.00 13.60 1.82 25.32 0.47 2.3
FRNO50AR1m-2U 50.00 115.0 18.70 1.92 24.87 0.58 25
FRNO60AR1m-2U 60.00 137.0 20.80 1.29 26.99 0.35
FRNO75AR1S-2U 75.00 174.0 28.60 1.37 27.09 0.35 2.6
FRN100AR1S-2U 100.0 226.0 37.40 1.08 23.80 0.23 2.8
FRN125AR1S-2U 125.0 268.0 29.80 1.05 22.90 0.35 3.2

Note: The box (®) replaces an alphabetic letter depending on the enclosure: M (IP21) or L (IP55).
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Table B Motor Parameter Factory Defaults (continued)

400 V class series

Destined for Asia (Base frequency 50 Hz, Rated voltage 415 V) (P99 = 0 or 4)

Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (kW) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46

FRNO.75AR1mH-4A 0.75 1.79 1.19 8.31 10.31 2.33

FRN1.5AR1mE-4A 1.50 3.04 1.57 6.19 10.60 2.00 05
FRN2.2AR1E-4A 2.20 4.53 2.52 6.15 10.41 1.80 0.6
FRN3.7AR1E-4A 3.70 7.37 3.98 5.48 10.66 1.93 0.8
FRN5.5AR1E-4A 5.50 11.28 5.71 4.99 13.53 1.40 1.0
FRN7.5AR1E-4A 7.50 14.18 6.48 4.24 13.84 1.57 1.2
FRN11AR1E-4A 11.00 20.52 9.18 3.56 14.21 1.07 1.3
FRN15AR1E-4A 15.00 26.79 10.38 3.05 15.37 1.13
FRN18.5AR1E-4A 18.50 33.03 11.10 273 15.52 0.87 2.0
FRN22AR1mE-4A 22.00 37.90 13.07 2.53 14.99 0.90

FRN30AR1mE-4A 30.00 52.59 20.23 2.48 14.04 0.80 2.3
FRN37AR1E-4A 37.00 63.16 21.58 2.58 15.37 0.80 25
FRN45AR1E-4A 45.00 75.73 24.69 2.37 15.12 0.80 25
FRN55AR1m-4A 55.00 92.26 30.40 2.20 15.16 0.94 2.6
FRN75AR1m-4A 75.00 126.3 43.16 1.85 15.82 0.80 2.8
FRN9OAR1E-4A 90.00 150.5 51.46 1.62 15.00 0.80 3.2
FRN110AR1S-4A 110.0 182.0 47.31 1.86 19.47 0.66 3.5
FRN132AR1S-4A 132.0 217.0 59.76 1.63 17.65 0.66 4.1
FRN160AR1S-4A 160.0 263.2 66.92 1.57 18.40 0.66 45
FRN200AR1S-4A 200.0 324.0 74.18 1.46 18.66 0.66 47
FRN220AR1S-4A 220.0 352.9 74.49 1.49 19.48 0.58

FRN280AR1S-4A 280.0 446.7 97.21 1.27 17.88 0.54 5.5
FRN315AR1S-4A 315.0 503.3 124.5 0.78 15.56 0.45 56
FRN355AR1S-4A 355.0 561.3 136.9 0.77 15.30 0.43

FRN400AR1S-4A 400.0 650.3 207.5 0.58 14.66 0.29 75
FRN500AR1S-4A 500.0 811.4 280.1 0.48 11.59 0.18 9.8
FRN630AR1S-4A 630.0 1021 368.3 0.43 11.03 0.17 105
FRN710AR1S-4A 710.0 1114 300.8 0.50 13.65 0.21

Note: The box (®) replaces an alphabetic letter depending on the enclosure: M (IP21) or L (IP55).
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6.2 Function Code Tables

Table B Motor Parameter Factory Defaults (continued)

400 V class series

Destined for EU and Japan (Base frequency 50 Hz, Rated voltage 400 V) (P99 = 0 or 4)

Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (kW) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46

FRNO.75AR1m-4E/4J 0.75 1.80 1.15 8.67 10.76 2.33

FRN1.5AR1m-4E/4J 1.50 3.10 1.51 6.55 11.21 2.00 05

FRN2.2AR1m-4E/4J 2.20 4.60 243 6.48 10.97 1.80 0.6

FRN4.0AR1m-4E/4J 3.70 7.50 3.84 5.79 11.25 1.93 0.8

FRN5.5AR1m-4E/4J 5.50 11.50 5.50 5.28 14.31 1.40 1.0

FRN7.5AR1m-4E/4J 7.50 14.50 6.25 4.50 14.68 1.57 1.2

FRN11AR1m-4E/4J 11.00 21.00 8.85 3.78 15.09 1.07 1.3

FRN15AR1m-4E/4J 15.00 27.50 10.00 3.25 16.37 1.13

FRN18.5AR1m-4E/4J 18.50 34.00 10.70 2.92 16.58 0.87 2.0

FRN22AR1m-4E/4J 22.00 39.00 12.60 2.70 16.00 0.90 o
FRN30AR1m-4E/4J 30.00 54.00 19.50 2.64 14.96 0.80 23 8‘
FRN37AR1m-4E/4J 37.00 65.00 20.80 2.76 16.41 0.80 25 -2)
FRN45AR1m-4E/4J 45.00 78.00 23.80 2.53 16.16 0.80

FRN55AR1m-4E/4J 55.00 95.00 29.30 2.35 16.20 0.94 2.6 M
FRN75AR1m-4E/4J 75.00 130.0 41.60 1.98 16.89 0.80 2.8 %
FRNOOAR1m-4E/4J 90.00 155.0 49.60 1.73 16.03 0.80 3.2 9|
FRN110AR1S-4E/4J 110.0 188.0 45.60 1.99 20.86 0.66 35 o
FRN132AR1S-4E/4J 132.0 224.0 57.60 1.75 18.90 0.66 4.1 ?)
FRN160AR1S-4E/4J 160.0 272.0 64.50 1.68 19.73 0.66 45 8
FRN200AR1S-4E/4J 200.0 335.0 71.50 1.57 20.02 0.66 47 (I',I'I)
FRN220AR1S-4E/4J 220.0 365.0 71.80 1.60 20.90 0.58

FRN280AR1S-4E/4J 280.0 462.0 93.70 1.36 19.18 0.54 5.5

FRN315AR1S-4E/4J 315.0 520.0 120.0 0.84 16.68 0.45 56

FRN355AR1S-4E/4J 355.0 580.0 132.0 0.83 16.40 0.43

FRN400AR1S-4E/4J 400.0 670.0 200.0 0.62 15.67 0.29 7.5

FRN500AR1S-4E/4J 500.0 835.0 270.0 0.51 12.38 0.18 9.8

FRN630AR1S-4E/4J 630.0 1050.0 355.0 0.46 11.77 0.17 105

FRN710AR1S-4E/4J 710.0 1150.0 290.0 0.54 14.62 0.21

Note: The box (®) replaces an alphabetic letter depending on the enclosure: M (IP21) or L (IP55).
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400 V class series

Table B Motor Parameter Factory Defaults (continued)

Destined for America (Base frequency 60 Hz, Rated voltage 460 V) (P99 = 1, HP rating)

Nominal applied | Rated current | No-load current %R1 %X Rated slip Starting mode (Auto
Inverter type motor (HP) (A) (A) (%) (%) frequency (Hz) | search delay time 2)
P02 P03 P06 P07 P08 P12 H46

FRNOO1AR1m-4U 1.00 1.50 0.77 3.96 8.86 2.50 05
FRNOO2AR1m-4U 2.00 2.90 1.40 4.29 7.74 2.50

FRNOO3AR1m-4U 3.00 4.00 1.79 3.15 20.81 1.17 0.6
FRNOO5AR1m-4U 5.00 6.30 2.39 3.34 23.57 1.50 0.8
FRNOO7AR1m-4U 7.50 9.30 3.12 2.65 28.91 1.17 1.0
FRNO10AR1m-4U 10.00 12.70 4.37 243 30.78 1.17 1.2
FRNO15AR1m-4U 15.00 18.70 6.36 2.07 29.13 1.00 1.3
FRNO20AR1m-4U 20.00 24.60 4.60 2.09 29.53 1.00

FRNO25AR1m-4U 25.00 30.00 8.33 1.75 31.49 1.00 2.0
FRNO30AR1m-4U 30.00 36.20 9.88 1.90 32.55 1.00

FRNO40AR1m-4U 40.00 45.50 6.80 1.82 25.32 0.47 2.3
FRNO50AR1m-4U 50.00 57.50 9.33 1.92 24.87 0.58 25
FRNO60AR1m-4U 60.00 68.70 10.40 1.29 26.99 0.35 25
FRNO75AR1m-4U 75.00 86.90 14.30 1.37 27.09 0.35 2.6
FRN100AR1m-4U 100.0 113.0 18.70 1.08 23.80 0.23 2.8
FRN125AR1m-4U 125.0 134.0 14.90 1.05 22.90 0.35 3.2
FRN150AR1S-4U 150.0 169.0 45.20 0.96 21.61 0.39 3.5
FRN200AR1S-4U 200.0 231.0 81.80 0.72 20.84 0.23 4.1
FRN250AR1S-4U 250.0 272.0 41.10 0.71 18.72 0.35 45
FRN300AR1S-4U 300.0 323.0 45.10 0.53 18.44 0.23 47
FRN350AR1S-4U 350.0 375.0 68.30 0.99 19.24 0.46

FRN450AR1S-4U 450.0 481.0 85.50 0.95 19.01 0.48 5.5
FRN500AR1S-4U 500.0 534.0 99.20 1.05 18.39 0.45 56
FRNB600AR1S-4U 600.0 638.0 140.0 0.85 18.38 0.39

FRN800AR1S-4U 800.0 870.0 209.0 1.17 21.69 0.45 7.5
FRN900AR1S-4U 900.0 923.0 172.0 1.34 25.44 0.60 9.8
FRN1000AR1S-4U 1000 994.0 239.0 1.40 23.79 0.55 10.5

Note: The box (®) replaces an alphabetic letter depending on the enclosure: M (IP21) or L (IP55).
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6.3 Details of Function Codes

6.3 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.

6.3.1 F codes (Fundamental functions)

FOO Data Protection

FO0O0 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 N / &) /(<) / ) keys on the keypad.

D Changing function code data Changing digital 2
ata for . >
FOO ' T ' reference data with the )
From the keypad Via communications link NI 1R Q) keys o

0 Allowed Allowed Allowed L

z

1 Not allowed * Allowed Allowed S

2 Allowed Allowed Not allowed CZ>

Q

3 Not allowed * Allowed Not allowed 8
*Only F00 data can be modified with the keypad, while all other function codes cannot. (I'}'I)

To change FOO data, simultaneous keying of €% + N (from 0 to 1) or &0 + &) (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 F0OO data are as shown below.

Changing function code data
WE-KP
From the keypad Via communications link
OFF Not allowed Follow the FOO setting
ON Follow the F0O setting

@ + If you mistakenly assign a WE-KP to any digital input terminal, you can 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 command specified by the @ /&) / )
/ ) keys.
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FO1

Frequency Command 1 F18 (Bias, Frequency command 1)
C30 (Frequency Command 2)

C31to 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)

C21 to C28 (Pattern operation)

FO1 or C30 sets the command source that specifies reference frequency 1 or reference
frequency 2, respectively.

Data for

FO1, C30 Function

0 Enable @ 1&)/ 1> keys on the keypad. (Refer to the procedure given
below.)

Enable the voltage input to terminal [12] (0 to £10 VDC, maximum frequency
obtained at £10 VDC).

Enable the current input to terminal [C1] (+4 to +20 mA DC or 0 to +20 mA
DC, maximum frequency obtained at +20 mA DC).

Enable the sum of voltage (0 to £10 VDC) and current inputs (+4 to +20 mA
DC or 0 to +20 mA DC) given to terminals [12] and [C1], respectively. See the
two items listed above for the setting range and the value required for
maximum frequencies.

Note: If the sum exceeds the maximum frequency (F03), the maximum
frequency will apply.

Enable the voltage input to terminal [V2] (0 to £10 VDC, maximum frequency
obtained at £10 VDC).

(SWS5 on the control circuit board should be turned to the V2 position (factory
default).)

Enable UP and DOWN commands assigned to digital input terminals.

7 The UP and DOWN should be assigned to any of digital input terminals [X1]
to [X7] beforehand with any of EO1 to EO7 (data =17, 18).

Enable @ 1&)/ 1> keys on the keypad (balanceless-bumpless switching
available).

Enable a pattern operation in which the inverter automatically runs the motor
according to the preset running period, rotation direction, acceleration/
deceleration time, and reference frequency. For details, refer to the description
of C21 to C28.

10

Setting up areference frequency
[ 1] Using the keypad (F01 = 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 LCD 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.

@ * In addition to the saving with the () key described above, auto-saving is also
available (when E64 = 0).
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6.3 Details of Function Codes

@ » When you start accessing the reference frequency or any other parameter with the
N1 &) 1K) /() key, the least significant digit on the display blinks, indicating
that the cursor lies in the least significant digit. Holding down the ® /&) /(K) /
(® 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 ™ /&) /() / Q) key
once, pressing the (<) / ) key moves the cursor. 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 (FO1 =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 (Frequency Command 1) or C30 (Frequency Command 2), 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.

9 'deyd

-
[
Adjustable elements of frequency command 1 (FO01) (Zj
d
Data Bias Gain Filter Input CZ)
for |Input terminal | Input range . Base . | Base |Polarity| time |Offset| range o
FO1 Bias point Gain point constant selection 8
0to+10V, m
1 [12] 210 to +10V F18 | C50 | C32 | C34 | C35 C33 | C31 - (%2
4to 20 mA
2 | [C1] 0 t0 20 mA F18 | C50 | C37 | C39 - C38 | C36 | C40
0to+10V,
. E;Z] + [fCtlll] 10 t0 +10 V F18 | C50 | C32 | C34 | C35 C33 | C31 -
um of the
4 to 20 mA
two values) 010 20 mA F18 | C50 | C37 | C39 - C38 | C36 | C40
0to+10V,
5 | [V2] 10 to +10 V F18 | C50 | C42 | C44 | C45 C43 | C41 -

Adjustable elements of frequency command 2 (C30)

Data Bias Gain Filter Input
for |Inputterminal | Input range . Base . | Base |Polarity| time |Offset| range
C30 Bias point Gain point constant| selection
0to+10V,
1 [12] 210 to +10V C55] C56 | C32| C34 | C35 C33 | C31 -
4 to 20 mA
2 | [C1] 0 10 20 mA C61 | C62 | C37 | C39 - C38 | C36 | C40
0to+10V,
X E;Z] + [f(illl] 1010 +10V C55] C56 | C32| C34 | C35 C33 | C31 -
um of the
4to 20 mA
two values) 010 20 MA C61 | C62 | C37 | C39 - C38 | C36 | C40
0to+10V,
5 | [V2] 10 to +10V C67 | C68 | C42 | C44 | C45 C43 | C41 -
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Switching between frequency command 1 (F01) and 2 (C30)

Frequency command 1 (FO1) and 2 (C30) can be switched by the external input signal
Hz2/Hz1 ("Select frequency command 2/1") assigned to any digital input terminal.

For details about Hz2/Hz1, refer to the description of EO1 through E07 (data=11).

Digital input signal Hz2/Hz1 Frequency command source
OFF Frequency command 1 (FO1)
ON Frequency command 2 (C30)

m 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.

m 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
machinery system since a large time constant slows down the response. When the input
voltage fluctuates due to noise, specify a larger time constant.

m 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)

m Terminal [C1] Input Range Selection (C40)

C40 specifies the input range of terminal [C1] (analog input current).

Data for C40 Terminal [C1] input range
0 4 to 20 mA (factory default)
1 0to20 mA
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6.3 Details of Function Codes

® Gain and bias

Input
. Frequency command 1 (FO1 Frequency command 2 (C30
terminal q y (FO1) q y (C30)
Reference Reference
frequency frequency
A
%“ %
Gain Gain
(C32) ) (C32) .
Point B Point B
[12]
Bias Bias
(F18) ™ poini i (C55) ™ TpointA
» Analog » Analog
0 Bias Gain  100%  input 0 Bias Gain  100%  input
base base base base
point point point point
(C50) (C34) (C56) (C34)
Reference Reference
frequency frequency
A
%“ %
(@)
>
Gain Gain [
(C37) ) (C37) ) ©
Point B Point B o))
[CI]
Bias Bias -
(F18) ™ pointA (C81) ™ pointA S
» Analog » Analog @)
0 Bias Gain  100% input 0 Bias Gain  100%  input =
base base base base @)
point point point point bl
(C50) (C39) (C62) (C39) o
Reference Reference ®)
frequency frequency %
A
%A % [))
Gain Gain
(C42) . (C42) .
Point B Point B
[V12]
Bias Bias
(F18) ™ poini i (C87) ™ point A
» Analog » Analog
0 Bias Gain  100%  input 0 Bias Gain  100%  input
base base base base
point point point point
(C50) (C44) (C68) (C44)

Note IfFOl =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.

Function codes

F18, C50, C32 and C34

Frequency command 2 (C30)
C55, C56, C32 and C34

Frequency command 1 (FO1):

v

. +
2] —» Bias, ——»(O)—» Reference frequency
Gain +
Bias,
[C1] —» Gain

+

Function codes

Frequency command 1 (FO1):
F18, C50, C37 and C39

Frequency command 2 (C30):
C61, C62, C37 and C39
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In the case of unipolar input
(terminal [12] with C35 = 1, terminal [C1], terminal [V2] with C45 = 1)

As shown in the graphs above, the relationship between the analog input and the reference
frequency specified by frequency command 1 (F01) is 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 and its base point (C32 and C34, C37 and C39, or C42 and
C44).

The relationship between the analog input and the reference frequency specified by
frequency command 2 (C30) is determined by points "A" and "B." Point "A" is defined by
the combination of the bias and its base point (C55 and C56, C61 and C62, or C67 and C68),
Point "B," by the combination of the gain and its base point (C32 and C34, C37 and C39, or
C42 and C44).

The combination of C32 and C34 applies to terminal [12], that of C37 and C39, to [C1], and
that of C42 and C44, to [V2].

Configure the bias and its gain, assuming the maximum frequency as 100%, and the bias base
point and gain base point, assuming the full scale (10 VDC or 20 mA DC) of analog input as
100%.

@ Frequency command 1 (FO1)
* 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.

Frequency command 2 (C30)

+ The analog input less than the bias base point (C56, C62 or C68) is limited by the
bias value (C55, C61 or C67).

+ Specifying that the data of the bias base point (C56, C62 or C68) 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.

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 applied on terminal [12] with the
maximum frequency 60 Hz (F03)

Reference frequency

Hz % (Assuming the maximum frequency
i A F03=60Hz as 100%.)
Gain (C32) 60 Hz + 100% )
Point B
Point A
Bias (F18) OHz - 0 : » Analog input (voltage)
1V 5V 10V

L1 l l
10% 50% 100%

» Analog input (%)
(Assuming the full scale (10 VDC)

E;ise S‘:;g of analog input as 100%.)
point point

(C50) (C34)
(Point A)
Frequency command 1 (FO1)

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).

Frequency command 2 (C30)

Just as frequency command 1, set the bias to 0% (C55 = 0) and the bias base point, to 10%
(C56 = 10).
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6.3 Details of Function Codes

(Point B)
Frequency command 1 (FO1), Frequency command 2 (C30)

To specify the maximum frequency equal to the reference frequency for an analog input
being at 5V, 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).

@ The 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-E11S series, etc.

In the case of bipolar input
(terminal [12] with C35 =0, terminal [V2] with C45 = 0)

Setting C35 and C45 data to "0" enables terminals [12] and [V2] to be used for bipolar input
(-10 V to +10 V), respectively.

When both the bias (F18, C55 or C67) and its base point (C50, C56 or C68) are set to "0," the
negative and positive voltage inputs produce reference frequencies symmetric about the
origin point as shown below.

Reference frequency

Gan | !
(C32) ' Point !

-0V : Terminal [12] input
: Gain 10V Terminal [V2] input

base

point

(C34)

@ » Configuring the bias (F18, C55 or C67) and its base point (C50, C56 or C68) to
specify an arbitrary value (Points A1, A2, and A3) gives the bias as shown below.

Reference frequency

Point A«
Point
Az
: Terminal [12] input
-10vV 10y Terminal [V2] input
Point As

@ » To input bipolar analog voltage (0 to £10 VDC) to terminals [12] and [V2], set
C35 and C45 data to "0." Setting C35 and C45 data to "1" enables the voltage
range from 0 to +10 VDC and interprets the negative polarity input from 0 to -10

VDCas0 V.

» 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).
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[ 3] Using digital input signals UP/DOWN (F01 = 7)

When UP/DOWN control is selected for frequency setting, turning the terminal command
UP or DOWN ON causes the output frequency to increase or decrease, respectively, within
the range from 0 Hz to the maximum frequency as listed below.

To enable 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 EO7 (data =17, 18).

UP DOWN i
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.

6-50



6.3 Details of Function Codes

F02

Operation Method

F02 selects the source that specifies a run command. The table below lists the run command
sources and the rotational directions of the motor.

Data for F02 Description

Enable the &9 / @Y / 619 keys to run and stop the

motor.

0 Keypad

External signals
1 (Digital input
terminal commands)

Enable terminal command FWD and REV to run and
stop the motor.

Enable @0 / §9) keys to run and stop the motor. Note

5 Keypad that this run command enables only the forward
(Forward rotation) rotation.
There is no need to specify the rotational direction.
Enable €= / &%) keys to run and stop the motor. Note
Keypad that this run command enables only the reverse
3 (Reverse rotation) rotation.

There is no need to specify the rotational direction.

Terminal commands FWD ("Run forward") and REV ("Run reverse") must be assigned to
terminals [FWD] and [REV], respectively.

For details about FWD and REV, refer to E98 and E99 (data = 98 or 99).

* 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 F02
being set to "1," be sure to turn the target terminal OFF beforehand; otherwise,
the motor may unintentionally rotate.

Note

m 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.

For details about HLD, refer to EO1 to EQ7 (data = 6).

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.

Output

frequency / Forward \

Ignored

HLD | ON | | ON l

] Reverse

In addition to the run command sources described above, higher priority command sources
including remote and local modes (see Chapter 5 Section 5.5.4) and communications link are
provided
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FO3

Maximum Frequency 1

FO3 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 120.0 (Hz)

AWARNING

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

Otherwise injuries could occur.

@ Modifying FO3 data to allow a higher output frequency requires also changing F15
data specifying a frequency limiter (high).

FO04, FOS5
FO6

Base Frequency 1, Rated Voltage at Base Frequency 1, 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)

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, these function codes may profile the non-linear V/f pattern suitable
for the load by specifying increase or decrease in voltage at any point on the V/f pattern.

The following descriptions include setups required for the non-linear V/f patterns.

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.

. Function code
V/f point Remarks
Frequency | Voltage

The setting of the maximum output voltage
Maximum frequency F03 F06 is disabled when the auto torque boost or
torque vector control is selected.

Base frequency Fo4 FO05
Non-linear V/f pattern 2 H52 H53 | Disabled when the auto torque boost or
Non-linear V/f pattern 1 H50 H51 torque vector control is selected.

® Normal (linear) V/f pattern

Output voltage (V)
A

Maximum output voltage 1 (FO6)

Rated voltage at base frequency 1 (F05)

» Output frequency (Hz)

Base Maximum
frequency 1 frequency 1
(FO4) (FO3)
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6.3 Details of Function Codes

m V//f pattern with three non-linear points

Output voltage (V)
A

Maximum output voltage 1 (F06)

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) |+

Non-linear  Non-linear Non-linear  Base Maximum

V/f pattern 1 V/f pattern 2 V/f pattern 3 frequency 1 frequency 1
(Frequency) (Frequency) (Frequency) (F04) (FO3)
(H50) (H52) (He5)

m Base Frequency 1 (F04)
Set FO4 data to the rated frequency printed on the nameplate labeled on the motor.
- Data setting range: 25.0 to 120.0 (Hz)

m Rated Voltage at Base Frequency 1 (FO05)
Set FO5 data to "0" or the rated voltage printed on the nameplate labeled on the motor.
- Data setting range:

OFF : Disable the Automatic Voltage Regulator (AVR).
80 to 240 (V) : Output an AVR-controlled voltage (200 V class series)
160 to 500 (V) : Output an AVR-controlled voltage (400 V class series)

- If FO5 = OFF, the rated voltage at base frequency is at the same level as the inverter input
voltage. The output voltage will fluctuate in line with the input voltage fluctuation.

- If FO5 = an arbitrary value other than "OFF," the inverter automatically keeps the output
voltage constant in line with the setting. When any control function such as auto torque
boost, auto energy saving, slip compensation, etc. is enabled, the FO5 data should be equal
to the rated voltage of the motor (printed on the nameplate of the motor).

The voltage the inverter can output is at the same level as the inverter input voltage.

Note . . . .
Configure these voltages correctly in accordance with the motor specifications.

m Non-linear V/f Patterns 1 and 2 for Frequency (H50 and H52)

HS50 or H52 specifies the frequency component at an arbitrary point in the non-linear V/f
pattern.

- Data setting range: OFF (cancel)
0.1 to 120.0 (Hz)

Note Setting "OFF" to H50 or H52 disables the non-linear V/f pattern operation.
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m Non-linear V/f Patterns 1 and 2 for Voltage (H51 and H53)

H51 or H53 specifies the voltage component at an arbitrary point in the non-linear V/f
pattern.

- Data setting range:
0to240 (V) : Output an AVR-controlled voltage (200 V class series)
0to 500 (V) : Output an AVR-controlled voltage (400 V class series)

@ The factory default values for H50 and H51 differ depending on the inverter
capacity and destination. Refer to the following table.

Capacity 22 kW or below 30 kW or above
H50 OFF 200 V class series  A: 6.0, EJ: 5.0, U: OFF
400 V class series  AEJ: 5.0, U: OFF
H51 0 200 V class series  A: 22, E:23,J:20, U: 20
400 V class series  A:42,EJ: 40, U: 0

® Maximum Output Voltage 1 (FO6)
FO06 specifies the voltage for the maximum frequency 1 (F03).
- Data setting range:

80 to 240 (V) : Output an AVR-controlled voltage (200 V class series)
160 to 500 (V) : Output an AVR-controlled voltage (400 V class series)

@ If FO5 (Rated Voltage at Base Frequency 1) is set to "OFF," settings of H50 through

H53 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.)
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6.3 Details of Function Codes

FO7, 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)

FO7 specifies the acceleration time, the length of time the frequency increases from 0 Hz to
the maximum frequency. FO8 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 3600.00 (s)

Acc. time 1 Dec. time 1
(FO7) Maximum (FO8)
frequency (FO3)
Starting Stop frequency
frequency 1 (F25)
(F23)
Actual Actual
acc. time dec. time

m Acceleration/deceleration time

Function code

Acceleration/ Switching factor of acceleration/deceleration time
deceleration time | ACC | DEC (EQ Refer to the descriptions of EO1 to E07.)

time time

Acceleration/ RT2 RT1 | The combinations of ON/OFF states of
. FO7 FO8 h inal RT?2

deceleration time 1 OFF OFF the two terminal commands and

RT1 offer four choices of acceleration/

Accelerat.ion/ ) E10 Ell OFF ON | deceleration time 1 to 4. (Data =4, 5)
deceleration time 2

gccellerat'ion/ o E12 E13 ON OFF | If no terminal command is assi.gne(.i,
eceleration time only the acceleration/deceleration time 1
Acceleration/ (FO7/F08) is effective.

deceleration time 4 El4 EL5 ON ON

If terminal command STOP (data = 30) is turned OFF, the
inverter decelerates to a stop with the deceleration time
specified by H56. After that, the inverter displays alarm Er6
and enters an alarm state.

Force to stop - H56

m Acceleration/Deceleration pattern (HO7)

HO7 specifies the acceleration and deceleration patterns (patterns to control output
frequency).

Data | Acceleration/

for | deceleration Motion FuCr:)c(ion
HO7 pattern
0 Linear The inverter runs the motor with the constant acceleration and -
deceleration.
S-curve To reduce an impact that Weak: -
(Weak) acceleration/ deceleratlon. The acceleration/deceleration rate to
1 quld make on the machine, | be applied to all of the four
the inverter gradually inflection zones is fixed at 5% of the

accelerates or decelerates the | maximum frequency.
motor in both the starting

S-curve and ending zones of Strong; i
Stron, . . i i
( g) acceleration or deceleration. The acceleration/deceleration rate to

2 be applied to all of the four
inflection zones is fixed at 10% of
the maximum frequency.

Curvilinear | Acceleration/deceleration is linear below the base frequency -
(constant torque) but it slows down above the base frequency to
3 maintain a 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.
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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) and 10% (strong) of the maximum frequency to all of the four
inflection zones. 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.

Output frequency

A Acceleration time Deceleration time
Reference Reference
acceleration time deceleration time
Maximum — —
frequency i j
> Time
Acceleration Deceleration
Starting zone Ending zone Starting zone Ending zone
S-curve (Weak) 5% 5% 5% 5%
S-curve (Strong) 10% 10% 10% 10%

<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 (strong): when the frequency change is 20% 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 + 80/100 + 2 x 10/100) x (reference
acceleration or deceleration time)
= 1.2 x (reference acceleration or deceleration time)
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6.3 Details of Function Codes

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
Base frequency
(FO4)
Output frequency
Maximum
frequency
(FO3) The figures at left show the
p— . . .
Base acceleration characteristics.
frequency .. ..
(F04) Similar characteristics apply to
the deceleration.
[ > Time
'Reference Acc. time

@ » If you choose S-curve acceleration/deceleration or curvilinear acceleration/
ote deceleration in  Acceleration/Deceleration Pattern (HO07), the actual
acceleration/deceleration times are longer than the specified ones.

» Specifying an improperly short acceleration/deceleration time may activate the
current limiter, torque limiter, or anti-regenerative control (automatic
deceleration), resulting in a longer acceleration/deceleration time than the
specified one.

F09 Torque Boost 1 (Refer to F37.)
Refer to the description of F37.
F10to F12 Electronic Thermal Overload Protection for Motor 1

(Select motor characteristics, Overload detection level, 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 inside the inverter.

F10 selects the motor cooling mechanism to specify its characteristics, F11 specifies the
overload detection current, and F12 specifies the thermal time constant.

Upon detection of overload conditions of the motor, the inverter shuts down its output and
issues a motor overload alarm OL1 to protect motor 1.

Note 1hermal 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. (EJ Refer to the description of E34.)
To disable the electronic thermal overload protection, set F11 data to "OFF."

@ For motors with PTC thermistor, connecting the PTC thermistor to the terminal
ote [C1] enables the motor overheat protective function. For details, refer to the
description of H26.
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m 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.)

For an inverter-driven motor, non-ventilated motor, or motor with separately
2 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 ol through a3 as well as their
corresponding output frequencies f2 and {3 differ depending on the characteristics of the
motor. The tables below list the factors of the motor selected by P99 (Motor 1 Selection).

Actual Output Current (Continuous)

%
Overload Detection Level (F11) (%)
A

100

a3

a2
fo = Base frequency

a Even if the specified
base frequency exceeds
60 Hz, fb = 60 Hz.

» Output frequency
0 f2 fa o fo(Rz)

Cooling Characteristics of Motor with Shaft-driven Cooling Fan

Nominal Applied Motor and Characteristic Factors when P99 (Motor 1 selection) = 0 or 4

Nominal Thermal time Referencg current Output frequgnc_y for motor | Characteristic
applied constant for setting the characteristic factor factor (%)
motor (Factory default) thermal time
kW) constant (Imax) f2 f3 al | a2 | o3
0.4,0.75 75 | 85 | 100
7Hz
1.5t03.7 85 | 85 | 100
55t0 11 5 min 5Hz 6 Hz 90 | 95 | 100
15 Allowable continuous 7 Hz 85 | 85 | 100
18.5,22 drive current x 150% 5Hz 92 | 100 | 100
30 to 45 Base Base 54 | 85| 95
55 t0 90 10 min frequency | frequency | 51 | 95 | 95
0,
110 or above x33% x83% "53] 85 | 90
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Nominal Applied Motor and Characteristic Factors when P99 (Motor 1 Selection) = 1

Nominal Thermal time Reference current Output frequency for Characteristic
applied constant T for setting the motor characteristic factor factor (%)
motor (Factory default) thermal time
(kW) Yy constant (Imax) f2 f3 al | a2 | a3
Base
0.2t022 5 min frequency | 69 | 90 | 90
0,
Allowable continuous freBSZrelc x33%
30 to 45 drive current x 150% Xq33% Y Base 54 185 |95
55t0 90 10 min frequency | 51 | 95 | 95
110 or above x83% 53| 85 | 90

IfF10is set to "2," changes of the output frequency do not affect the cooling effect. Therefore,
the overload detection level (F11) remains constant.

m Overload detection level (F11)

F11 specifies the level at which the electronic thermal overload protection becomes activated.

- 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 "OFF" (Disable).

® Thermal time constant (F12)

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.

- Data setting range: 0.5 to 75.0 (minutes)

(Example) When the F12 data is set at 5 minutes

As shown on the next page, the electronic thermal overload protection is activated to detect an
alarm condition (alarm code OL1) 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
allowable continuous drive current (100%) until it reaches 150% of the overload detection
level.
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Example of Thermal Overload Detection Characteristics
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F14 Restart Mode after Momentary Power Failure (Mode selection)
H13 (Restart time)
H14 (Frequency fall rate)
H15 (Continuous running level)
H16 (Allowable momentary power failure time)
H92 and H93 (Continuity of Running, P and I)

F14 specifies the action to be taken by the inverter such as trip and restart in the event of a
momentary power failure.

m Restart mode after momentary power failure (Mode selection) (F14)

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 level due
to a momentary power failure, the inverter issues undervoltage alarm LV
and shuts down its output so that the motor enters a coast-to-stop state.

: Trip after recovery

from power failure

As soon as the DC link bus voltage drops below the undervoltage 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 LV.

The moment the power is restored, an undervoltage alarm LV is issued,
while the motor remains in a coast-to-stop state.

: Continue to run

(for heavy inertia or
general loads)

As soon as the DC link bus voltage drops below the continuous running
level due to a momentary power failure, continuous running control is
invoked. Continuous running 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 power restarts the inverter | restoring power performs auto
at the output frequency saved when | search for idling motor speed and
undervoltage was detected. restarts running the motor at the
frequency calculated based on the
searched speed.

This setting is ideal for fan applications with a large moment of inertia.

: 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 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,
restoring power restarts the inverter
at the output frequency saved when
undervoltage was detected.

If a run command has been input,
restoring power performs auto
search for idling motor speed and
restarts running the motor at the
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.

. Restart at the

starting frequency

As soon as the DC link bus voltage drops below the undervoltage 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,
restoring power restarts the inverter
at the starting frequency specified
by function code F23.

If a run command has been input,
restoring power performs auto
search for idling motor speed and
restarts running the motor at the
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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 H09 data to "1" or "2."

For details about the digital terminal command STM and auto search, refer to the description of HO9
(Starting Mode, Auto search).
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m Restart mode after momentary power failure (Basic operation: Auto search disabled)

The inverter recognizes a momentary power failure upon detecting the condition that DC link
bus voltage goes below the undervoltage 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
recovery of power or held with an off-delay timer or 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 (FO2 = 2 or 3), the run
command 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

iy

----- Undervoltage level

Time reserved for restart

7 Nopower——= ="~ S~ about 0.310 0.6 s

Gate command ON [«——— Gate OFF

> Ready to run

State of the inverter - 2s >

Waiting for run command

Run command ON ON

A

Restart
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6.3 Details of Function Codes

* When the power is restored, the inverter will wait 2 seconds for input of a run
command. However, if the allowable momentary power failure time (H16) has
elapsed after the power failure was recognized, the inverter will no longer wait 2
seconds for input of a run command and start operation in the normal starting
sequence.

Note

* If the terminal command BX ("Coast to a stop") is entered during the power
failure, the inverter gets out of the restart mode and enters the normal running
mode. When 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 when the voltage of the 