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Preface

This manual provides all the information on the RRE-AQUA series of inverters including its operain
procedure, operation modes, and selection of pergblequipment. Carefully read this manual for pragse.
Incorrect handling of the inverter may preventitherter and/or related equipment from operatingeszily,
shorten their lives, or cause problems.

The table below lists the other materials relatethé use of the FRENIC-AQUA. Read them in conjiomct
with this manual as necessary.

Name Material No. Description

Product scope, features, specifications, external

Catalog MEHE01 drawings, and options of the product

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

Instruction Manual INR-S147-1634 for a test, troubleshooting, and maintenance and
inspection
Overview of functions implemented by using
RS-485 FRENIC-AQUA RS-485 communications facility, its
Communication 24A7-E-0021 communications specifications, Modbus RTU/Fuiji
User's Manual general-purpose inverter protocol and functions, and

related data formats

The materials are subject to change without noBeesure to obtain the latest editions for use.

The latest editions can be downloaded from our ¥ieé at:
http://www.fe-frontrunners.eu/drives-inverters/fren ic-aqua-frn-aql



Safety precautions

Read this manual and the FRENIC-AQUA InstructionnMa (that comes with the product) thoroughly
before proceeding with installation, connectiongifwg), operation, or maintenance and inspectiorsUute
you have sound knowledge of the product and farimbayourself with all safety information and
precautions before proceeding to operate the iexert

Safety precautions are classified into the follayiwo categories in this manual.

AWARN'NG Failure to heed the information indicated by thisnbol may lead to
dangerous conditions, possibly resulting in deatkeoious bodily injuries.

Failure to heed the information indicated by thisnbol may lead to

/NCAUTION | dangerous conditions, possibly resulting in minorlight bodily injuries
and/or substantial property damage.

Failure to heed the information contained undet@A& TION title can also result in serious conseaqesn
These safety precautions are of utmost importanderaust be observed at all times.

ACAUTION

This product is not designed for use in appliarmcesmachinery on which lives depend. Consult yaujir
Electric representative before considering the FRENQUA series of inverters for equipment and
machinery related to nuclear power control, aerospsses, medical uses or transportation. Whern the
product is to be used with any machinery or equiptnea which lives depend or with machinery |or
equipment which could cause serious loss or darslageld this product malfunction or fail, ensurettha
appropriate safety devices and/or equipment atelied.
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How this manual is organized

This manual contains Chapters 1 through 11 and Adtipes.

Chapter 1 ABOUT FRENIC-AQUA

This chapter describes the features and contrtéisysf the FRENIC-AQUA series and the recommended
configuration for the inverter and peripheral eqognt.

Chapter 2 SPECIFICATIONS

This chapter describes specifications of the outptihgs, control system, and terminal functionstfe
FRENIC-AQUA series of inverters. It also providessdriptions of the operating and storage envirommen
product warranty, precautions for use, externaletisions, 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 aboug imverter output torque characteristics, selection
procedure, and equations for calculating capaditid®lp you select optimal motor and inverter niede

Chapter 4 SELECTING PERIPHERAL EQUIPMENT

This chapter describes how to use a range of pEm@phequipment and options, FRENIC-AQUA's
configuration with them, and requirements and pugoas for selecting wires and crimp terminals.

Chapter 5 PREPARATION AND TEST RUN

This chapter details the operating environmentagt® environment, installation, wiring, basic cortin
examples, names and functions of the keypad conmp@neperation using the keypad, and test run
procedure.

Chapter 6 FUNCTION CODES

This chapter contains overview tables of 12 grafggnction codes available for the FRENIC-AQUAissr
of inverters, function code index by purpose, aethits of function codes.

Chapter 7 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter provides the main block diagrams far tontrol logic of the FRENIC-AQUA series of
inverters.

Chapter 8 RUNNING THROUGH RS-485 COMMUNICATION

This chapter describes an overview of inverter aji@n through the RS-485 communications facilitgféR
to the RS-485 Communication User's Manual for dtetai

Chapter 9 TROUBLESHOOTING

This chapter describes troubleshooting procedurée followed when the inverter malfunctions oredts
an alarm or a light alarm condition. In this chapfiest check whether any alarm code or the "liglarm"
indication (L-AL) is displayed or not, and then peed to the troubleshooting items.

Chapter 10 MAINTENANCE AND INSPECTION

This chapter provides the instructions on how tdgeen daily and periodic inspections in order toiav
trouble and keep reliable operation of the inveidera long time.



Chapter 11 CONFORMITY WITH STANDARDS

This chapter sets forth the conformity with ovessstandards.

Appendices

Icons
The following icons are used throughout this manual

(Note This icon indicates information which, if not heddean result in the inverter not operatin
full efficiency, as well as information concerniicorrect operations andttiags which ca
result in accidents.

Tip This iqon indicates information that can prove hamthen performing certain settings
operations.

This icon indicates a reference to more detailéarimation.
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Chapter 1
About FRENIC-AQUA

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

1.1 Features

H Overview

FRENIC-AQUA 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 AQUA 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

>
o
o
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>
Q
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>

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

- IPO0 (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
400 V class series of 90 kW or below

200 V class series of 55 kW or above
400 V class series of 110 kW or above

DCR Built-in

Externally mounted

Built-in
IEC/EN 61800-3
Immunity/2nd env.
Emission/Category C2

EMC filter

I\

Built-in
IEC/EN 61800-3
Immunity/2nd env.
Emission/Category C3

Externally mounted
filter not required

DCR : IEC/EN 61000-3-2, IEC/EN 61000-3-12

B Equipped with optimal functions for water-treatment system

System protection function

eSlow flow rate function

eDry pump detection

eAcceleration and deceleration at initial stage
eBoost function

eDeceleration time for check valve protection
eEnd of curve detection

eControl of maximum starts per hour

e Anti-jam

Water supply / drainage system function

eCascade control

¢4PID control

eMutual operation

eFire Mode (forced operation)
ePick-up operation function
eCustomizable logic
eRegenerative avoidance control
eReal time clock

e Automatic energy-saving operation
eOverload avoidance control
eCommercial operation switching
eCommand loss detection

el ow torque detection
ePassword function

eTorque vector control

11



B System protection function
® Slow flow rate function
The inverter can be stopped when the discharge rate becomes low due to increase of pump
discharge pressure. Facility having a bladder tank can make the stoppage period longer by
applying pressure immediately before stoppage, which realizes energy-saving operation.

Small water Pressurized operation
volume

Frequency

L

Past .
]
n

Stop time increases, thereby maximizing energy savings.

@ Dry pump detection
Pump dry condition can be detected from PID deviation value by setting the output frequency,

output current, and flow rate sensor value. Water leakage and pressure drop due to impeller
damage can be detected as well. You can choose whether the inverter will stop operation by alarm

or continue to operate while outputting alarm.

® Acceleration and deceleration at initial stage
When a pump such as a deep well pump is operated at low speed over a long period of time, the

pump may be damaged since the load current is large in the low-speed range. It is possible to
provide acceleration/deceleration time specific to the low-speed range in order to avoid prolonged

operation.

Output current

s
Low frequency domain
[ ———»

Output frequency

Slow flowrate function

Output frequency
F 3

Minimum frequency f--1----- ;
Switching frequency |--4--#~--

Ynitial Intialt
1 acceleration time deceleration time:

v
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1.1 Features

®Boost function
You can set operation frequency, operation time, acceleration time at startup to enable optimal
operation for pump startup.
- Pressurized operation can be executed for a fixed amount of time at startup.

Pressure
F 3

Operation frequency

\

Time

'y

»
»

Operation time

®Deceleration time for check valve protection
If rapidly decelerated, the system valves close quickly, and check valves (piping, pump, valves)
may be damaged by water hammering. To protect the check valve from this, the pump speed is
gradually slowed down when the check valve closes.
Output frequency
h

4 Slow flowrate function

Deceleration time for
check valve protection

Lower limiter f---------------comeooooeee— -

Check valve |------=--s-mmmmmmmmmrm oo
protection frequency

v

®End of curve detection
You can detect large water volume operation status due to incorrect pump capacity selection
(assumed maximum flow required for water supply) from output frequency, output current, flow rate
sensor value and PID deviation.
You can choose whether the inverter will stop operation by alarm or continue to operate while
outputting alarm.

@ Control of maximum starts per hour
Detects if start / slow flow rate stop occurs frequently due to failure of the accumulator, etc. You
can choose whether the inverter will stop operation by alarm or continue to operate while
outputting alarm.

@ Anti-jam
If sand or dust were caught in the impeller with a submerged pump and over current protection
function is activated, the motor is rotated in reverse at restart so that the sand and dust are ejected
from the impeller. Then, the motor resumes rotation in forward, allowing water to be supplied in a
normal manner

1-3
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B Water supply / drainage system function

@ Cascade control
The cascade control is the function that controls the multiple pumps by one inverter. The pumps
are controlled with combination of inverter drive and commercial drive. This can be applied in a
large-scale water treatment plant.
In cascade control, the signals of flow rate and pressure sensors are controlled by the PID
regulator that is built in the inverter. Each pump is driven either by the inverter or commercially
according to the switching signal from the inverter. The pumps are controlled only by the inverter
when the discharge volume is small, and adding to the inverter drive, they are controlled using
commercial drive by adding them one by one as the discharge volume gets larger in order to
ensure the required discharge volume in total. There are two following methods in control: inverter
drive motor fixed method and inverter drive motor fixed method.
- Inverter drive motor fixed method (FIXED)
The system is configured by combining the motor driven by the inverter (M0), motors that are
commercially driven (M1 to M8) and auxiliary motor (MA). The motor driven by the inverter is
always fixed as motor MO. Motors commercially driven are added one by one in control when the
required discharge flow rate cannot be achieved with the motor MO only.
- Inverter drive motor floating method (FLOATING)
The system for this method is configured by combining the motors that can be switched between
inverter drive and commercial drive (M1 to M4) and auxiliary motor that are commercially driven
(MA). The motors are driven by the inverter with variable speed control at start. When the desired
discharge flow rate cannot be achieved with the first motor, operations FLOATING-1 or
FLOATING-2 can be selected.
FLOATING-1 (inverter-driven motor = increasing motor)
The first motor: Switched as a commercially driven motor
Second and subsequent motors: Operated by inverter drive
The inverter-driven motor is changed by rotation as the motor is added.
FLOATING-2 (inverter-driven motor = changes to the next-numbered motor following slow flow rate

stop)
The first motor: Inverter drive continued
Second and subsequent motors: Commercially driven

Inverter drive motor fixed method (FIXED) Inverter drive motor floating method (FLOATING)

Q)

Command

unit for
pump

Control

S
~o-[FD]
L

Control :
unit for
pump

Max. 1 unit + 8units + 1unit Max. 4 units + 1 unit
(Driven by inverter) (Commercially driven) (Auxiliary motor) (Auxiliary motor)
Pressure sensor 'JJ] Pressure SenSOTJ_L-‘
R inv [HLR] 3
wi
®Command 1

Pump

Pump

Pump

Pump

Augxiliary

pump

1

* When using optional relay output card (OPC-RY2)
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1.1 Features

® 4PID control (standardly equipped with 4PID)

- PID control (for process)
Can be used by switching 2 types of process commands and feedback value. “Slow flow rate
stop function, dry pump detection, control of maximum starts per hour, end of curve detection,
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

Speed
command

selection
Frequenq>

command
Process command value  +
PID1 SV —k PID control 2/1 switching PID control

| cancel

PID1 PV Py ‘\k Forward/ PID
[— T reverse [|regulator
| Deviation 4 Slow flow rate
Computing [—t= Max. selection stop function
X Min. selection
unit | Feedback value @ Integral hold | Dry pump
Integral/differential reset. detection
Process
i ind- End of curve
PID2 SV command value + o~ Anti-reset wind-up I

Control of maximum
starts per hour

J|C

—

Feedback
PID2 PV |

selection
Feedback value

Filter clogging / anti-jam

- External PID control (process)

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

Speed - Y1-Y4 pins
command
SV: Set Value selection =Pulse output
PV: Process Value PID control 1

Anti-reset wind-up

- FM1/FM2 pins
cancel
+ Integral/differential reset |
Process command value Integral hold | =Analog output

PID1 SV —L 1

\__ Forward/ || PID —kL N
External PID1 output

reverse regulator
PID1 PV \ 4 .
L) Deviation Speed
Max. selection command
Computing @—>{ Min. selection selection
—s unit Feedback value PID control 2
Anti-reset wind-up cancel
Process command Integral/differential reset |
value + Integral hold
PID2 SV 9 | —\\L
- —
Forward/ | PID External PID1 output
reverse regulator
Feedback
PID2 PV ;
selection Speed
command
selection
PID control 3
PID3 SV Process command value + Anti-reset wind-up cancel
Integral/differential reset. |
_ Integral hold j_l
Feedback Forward/ PID —\\L - |
i [ | regulator External PID1 output
PID3 PV [—— selection reverse egufato —
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® Mutual operation

- System building is possible because controller is not necessary.

- Less wiring for communications use.

- Use of Modbus RTU communications eliminates need for additional options. ﬁ

O

O ~

Pressure sensor ,JJ_‘

S

O

Command —

RTU communication

L1/R U Pump
L2/s y o
L3/T W

PID

control

Feedback

Initial cost

reduction

25 “ -
L2/8 control V] ||

Command

)
«

L2/§ lconio V —
L3/T Wi

‘Command

®Fire Mode (forced operation)
Alarm is ignored and operation continues until
the inverter is damaged, and evacuation route
is secured without smoke permeation.

®Pick-up operation function (speed sensor)
Smooth start by pick-up function.
If operating fan while operating without a load
when the inverter is not operating, pick-up is
executed smoothly by searching for speed
regardless of rotation direction. Convenient
function when instantaneously switching from
commercial power supply to inverter or
restarting from instantaneous power failure.

1-6
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1.1 Features

® 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. g
c
Example: Digital (AND + on-delay timer) Example: Analog (subtraction + comparison 5) :1
Py
m
__________ Steo 2 _ =z
o L g W o
X1 terminal Y1 pin - — , 1_LY3 pin >
X2 terminal output L - U0 ' i i [output Q
' | terminal Clpin o——— 1777777 : : (-
3 P | U09 ! >
[ o .
ltem 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 Terminal input/output, inverter control function

signal

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 + analog + comparison
(AND circuit + on-delay timer) (Multiplication circuit + vertical limiter) (Deviation comparison 2)
HHD HHD
Fref 0.00Hz Fref 0.00Hz Fref 0.00Hz
PRG>6>4 PRG>6>4 PRG>6>4
Step01:0021 | | | Step01:2003 | | [ Step01:2052 |
[Mxa Fseaz MAX: +588@ [Aseaz Th : +58.8
Bl i g et o
= = iz @ = +2Z00 +2% @ —T—
MaLH_acT : . Af12] Hus: *2.0@
Timer:@.@8/8. 50 (a2] MIN: —99.4 Error: +77.@
RESET:Backto M RESET:Back to M RESET:Backto M
Digital + digital + counter Function code + scale conversion Analog + 1 input + conversion)
(Up counter) (Conversion 1)
HHD
Fref 0.00Hz Fref 0.00Hz Fref 0.00Hz
PRG>6>4 PRG>6>4 PRG>6>4
IStep01:0110____________| | | Step01:2151 | | [ Step01:3001 |
M[xa] May: +56Ea [Asaas MEY: +5000
gﬂ —>|»|:| +3102 198 +15 .5
MALHM_ACT MIN: @ MIM: -99.9
Count: 789/60806 Frhc: +Z2767 Fr=Kaxil® +Ebxil+Ke
RESET:Backto M RESET:Back to M RESET:Back to M
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® 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>

T

Run
command

“Rotation
—speed

DC :
intermedi | [ oY I
ate circuit d
‘voltage

= Current

Time

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) * Battery connection status displayed on the LCD monitor.
When operation is performed in the When operation schedule varies
same schedule through a week depending on the day of the week
] Ot SO OROS SUURS SO SRt NN NSNS SO S S S
18:00:00 |----- Fooo- P At R 18:00:00 [----- - e P Ll S S
12:00:00 [----- e R 12:00:00 [---=- e e
06:00:00 |----- el LT S SRR R 06:00:00 [----- e
00:00:00 SRR S 00:00:00 A S S S W—

MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN

® 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.

Load status f———1 AN

H OH trip e

' AR i

~ Inverter temperature a =
—— : ——

: i — =

Output frequency N Wi
(i Time
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1.1 Features

® 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 g
switching sequences: Fuji standard and inverter alarm automatic commercial switching _Elr_l
sequence. Py
n
MC P4
Q
S
ELCB or " C
MCCB MC MC >
p g &y
ower 7 FRENIC-AQUA \
/__c/_ )
A LA
| Buitin [T]TTT !
On/Off ”| sequence
Commercial/inverter >

®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 i ‘ N

loss detection T Regular frequency
[REF OFF]ﬂ i | setting

OutputIRIEE SRS ==
frequency 1

0 : . Time

®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 ] : belt'
Low torque \: ] L
detection level :\ x
et i I
Do (U-TL) —I E—
0 Time
Roid
—p
/O\

Transistor output
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®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
the user is regarded as improper.

BEquipped 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

10

60

Energy
conservation
50 effect

Required power (%)

40
30
20

10

0 10 20 30 40 50 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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1.1 Features

BMEnhanced network support
@ Standard equipment

- Modbus RTU - Metasys N2 - BACnet

@ Optional cards
- PROFIBUS-DP - CC-Link - DeviceNet - CANopen
- LONWORKS - Ethernet

B Simple and enhanced maintenance / enhanced protective functions.
@ Information concerning life of consumable inverter parts is displayed.

>
o
o
g
m
A
m
<
Q
>
Q
c
>

Main circuit capacitance Cooling fan cumulative running time
(Equipped with cooling fan ON/OFF

control compensation)

Inverter cumulative running

! Electrolytic capacitors on PC board
time

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.

Item 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)
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@ 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.

Resistor
27k Q

é\ns}
v
SW5

[C1] ¢l

R

DC+10V

(Power level)

<Control circuit>

PTC
thermistor PTG
L1

External
alarm

® 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.

Remove the cooling fan (with case).

1-12
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1.1 Features

® Equipped with keypad employing large LCD.
- Realizes regulator display by enlargement of LCD.

(Present value (PV) 6. Output voltage
2. Setting value (SV) 7. Torque
3. Manipulating value (MV) 8. Rotation speed
4. Frequency 9. Power consumption
5. Output current 10. Cumulative energy

N—

Unit setting function enables
easy-to-understand display.

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

Language
English Chinese German French Spanish
Italian Russian Greek Turkish Malay
Vietnamese Thai Indonesian Polish Czech
Swedish Portuguese Dutch Japanese
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1.2 Inspection of goods and product appearance

1.2.1 Inspection of goods

Unpack the package and check the following:

(1) Aninverter 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

FC Fuiji Electric
FRENIC-AQUA
AWARNING A

mRISK 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
mRISQUE DE BLESSURE OU DE CHOC ELECTRIQUE
* Ne ratirez pas auctm couvercle lors dune application de

Falimentation et au moins 10 minutes aorés 'arét de 12 machine.
*Pius d'un cireuit électrique actif.
Reportez-vous au manuel d'instruction.

Only ype B of RGD i allowed.
See manual Tor defails.

Sub nameplate

TYE  FRN37AQIL—4A
/ SERNo.  WOZA123A0001AA

N

Main namepiate

[ F2 Fuiji Electric e Production year and week ‘
‘ G R :
/1039 p
Inverter type — TYFE FRN37AQ]L—4A 1 03¢ )
Input power _ _ / i | Production week
specifications ——» SOURCE 3PH °8°‘6332‘}’\ 50Hz/80Hz | The 1stweek of Januaryis !
Inverter output—-=0UTPT 3PN 380480V 01-120Mz 1| ndicated as01."
specifications 37KVATSA 110 % 1min *"}%I‘;swi%( 1 Production year:Last digit of year:
w® | 2020202020 mEEmsEsEEsssemssmssEssssss==
SEM Fi7
Enclosure —=p3535 7
Product number —= SfRNo. W0ZA123A0001AA [ 038 [SCCR 100kA
C € c 1 MASS 23kg +=——Mass of the inverter
E135002 l%@e IND. CONT.EQ.
WF

DType: Inverter type
FRN 5.5 AQ1M - 4A

Code Series name g L Code Shlpplng destination/

FRN FRENIC series Ins_tructior_w manual language
A Asia/English

Code Nominal applied motor —— E  EU/English

0.75 0.75 kW J  Japan/Japanese

1_-5 1-_5 kw U  America/English

630 630 kW Code Power supply voltage

710 710 kW 2  Three-phase 200 V

4 Three-phase 400 V

Code Applicable area

AQ  Water treatment function Code Enclosure
M P21
L IP55
S IP0O
Code Development code
1 1
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1.2 Inspection of goods and product appearance

@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

®®sSer. No: Serial No. / Mfg. Year/week
W18A123A0001AA 039

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***AQ1m-2[1/40" 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.
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1.2.2 Product appearance

ront cover
mounting
y SCrew

Keypad\

Control circuit terminal
Caution

N : blo
label Main circuit terminal

block

Front—/

cover
Fig. 1.1 FRNO.75AQ1L-4A (IP55)
Front cover
Front cover
mounting screw
Keypad Control circuit terminal block

3 A o
s Main circuit terminal block
Caution label
B
y
o
il

Front cover

/

o
le

Ratings label

Fig. 1.2 FRN200AQ1S-4A (IPOO)

Note: Refer to external drawings in chapter 2 for other capacities.
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Chapter 2
SPECIFICATIONS

This chapter describes specifications of the outptihgs, control system, and terminal functionstfe
FRENIC-AQUA series of inverters. It also providessdriptions of the operating and storage envirommen
precautions for using inverters, external dimersji@xamples of basic connection diagrams, andlsletai
the protective functions.

Contents
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2.1 Standard Model

2.1 Standard Model

2.1.1 FRENIC-AQUA 9]
QD
©

Three-phase 200 V class seri¢6.75 to 18.5 kW) N

Item Specifications
Tvpd PN AQ1E-2A 0.75 15 2.2 3.7 5.5 75 11 15 18.5
VP FRNee AQ1m-2E 0.75 1.5 2.2 4.0 55 75 1 15 18.9

Nominal applied motor

SNOILYOIdIO3dS

(Output rating) (kw1 0.75 15 2.2 3.7/40[ 55 7.5 11 15 18.5
o | Rated capacity (KVA)2 1.9 3.0 4.1 6.8 10 12 17 22 28
"% Rated voltage (V33 Three-phase 200 to 240 V (with AVR function)

5 | Rated current (74 s | 8 | 1 | 18 | 27 | s8] 62| 594 748
g Overload capability 110%-1 min (Overload toleraitegrval: 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)
g Con‘t.rol p-ower supply
2 ?ﬁz'_";“;;:;psg voltage, | Sgle-phase 20010 240V, 50/60 Hz
2 | frequency)
Allowable voltage/frequency | Voltage: +10 to -15% (Interphase voltage unbalaBeeor lessy5*6, Frequency: +5 to -5%
Rated input current (&)7 3.2 6.0 8.6 14.8 20.6 27.8 41.4) 55.4 69.0
Required capacity (kVA) 1.2 2.1 3.0 5.2 7.2 9.7 15 20 24
g Braking torque (%3%8 20
g DC braking Braking starting frequency: 0.0 to 60.0 Hz, Brakiimge: 0.0 to 30.0 s, Braking level: 0 to 60%
5!82&11800_3 Compliant with EMC standard: Emission Category @#mnunity and 2nd Env.

DC reactor (DCR) Built-in (IEC/EN 61000-3+2, IEC/EN 61000-3-12)

Power factor \l/:\ll;?/tiag::ental >0.98

(at rated load)

Total PF 20.90
Efficiency (at rated load) (%) 97 98

UL508C, C22.2 No. 14, IEC/EN 61800-5-1,

Applicable safety standards SEMI F47-0706

IEC/EN 60529 IP21/IP55
Enclosure
NEMA/UL50 NEMA/UL TYPE 1 / NEMA/UL TYPE 12
Cooling method Fan cooling
Weight / Mass P21 10 10 10 10 18 18 18 23 23
(kg) IP55 10 10 10 10 18 18 18 23 23

*1 Fuji 4-pole standard motor

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

*3 Output voltage cannot exceed the power suppliage.

*4 To run the inverter at the carrier frequencyldHz or above, current derating is required.
*5 Max voltage (V) - Min voltage (V)

0, = -
Voltage unbalance (%) Three-phase average voltage (V) x 67 (IEC/EN 61800-3)

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

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

*7 Rated input current to apply when the inverteconnected to the power supply of 200 V, 50 HzeRs120.
*8 Average braking torque for the motor runningredo(lt varies with the efficiency of the motor.)
*9 Compliant with this standard when three-phase 2Geries power is applied via a three-phase 48@riés power transformer.

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

Iltem Specifications
T FRNexx AQ1LE-2A 22 30 37 45 55 75 90
» FRNexx AQ1E-2E 22 30 37 45 55 75 90
Nominal applied motor
) 22 30 37 45 55 75 90
(Output rating) (kW):1
o | Rated capacity (kVAy2 33 43 55 68 81 107 131
'% Rated voltage (V¥3 Three-phase 200 to 240 V (with AVR function)
= | Rated current (Ay4 88 | 15 | 146 | 180 | 215 | 283 346
o
g Overload capability 110%-1 min (Overload toleraiteerval: compliant with IEC/EN 61800-2)
Rated frequency (Hz) 50, 60 Hz
Zl\lac:nopfov‘r/]zrsipsgta R Three-phase 200 to 220 V, 50 Hz
- 01 Phases, VOage, | 1 e phase 200 to 230 V, 60 Hz
frequency)
Control power supply
iliary i
auxdliary Input Single-phase 200 to 230 V, 50/60 Hz
_ | (No. of phases, voltage,
O;’ frequency)
o
2 | Auxiliary main circuit
§. power supply-4 Single-phase, 200 to 220 V, 50 Hz
~ | (No. of phases, voltage, | Single-phase, 200 to 230 V, 60 Hz
frequency)
Allowable
Voltage: +10 to -15% (Interphase voltage unbala@égor less¥S, Frequency: +5 to -5%
voltage/frequency
Rated input current (A)6 82.2 112 139 167 203 282 334
Required capacity (kVA) 29 39 49 58 71 98 116
£ | Braking torque (%)7 20 10to 15
g DC braking Braking starting frequency: 0.0 to 68f) Braking time: 0.0 to 30.0 s, Braking level:0060%
EMC filter Compliant with EMC standard: Emission Category C2,| Compliant with EMC standard: Emission|
(IEC/EN 61800-3) Immunity 2nd Env. Category C3, Immunity 2nd Env.
DC reactor (DCR) Built-in (IEC/EN 61000-3:20, IEC/EN 61000-3-12) Bundled as standard (IEC/EN 61000-3-1
Fundamental
Power factor | or >0.98
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 98
Applicable safety standards UL508C, C22.2 No. 14, IEC/EN 61800-5-1,
PP y SEMI F47-0706
IEC/EN 60529 IP21/IP55 IPOO
Enclosure
NEMA/UL50 NEMA/ULTYPE 1 / NEMA/UL TYPE 12 UL opn type
Cooling method Fan cooling
) P21 50 50 70 70 - - -
Weight / Mass IP55 50 50 70 70 - - -
(ka)
IPOO - - - - 42 43 62
*1 Fuji 4-pole standard motor
*2 Rated capacity is calculated assuming the rateput voltage as 220 V.
*3 Output voltage cannot exceed the power suppliage.
*4 To run the inverter at the carrier frequencyldfHz or above, current derating is required.
*5 This input supplies AC power to the internalcciit when the inverter is driven by DC power via thigh power factor PWM converter
with power regenerative function, etc. (Usuallystis 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 rea¢ACR).
*7 Rated input current to apply when the invertecannected to the power supply of 200 V, 50 HzeRs120.
*8 Average braking torque for the motor runningredo(lt varies with the efficiency of the motor.)
*9 Compliant with this standard when three-phase 2Geries power is applied via a three-phase 48@riés power transformer.

Note: The box ) replaces an alphabetic letter depending on thiesare: M (IP21), L (IP55) or S (IP00). (IPOO oifily 200 V class series of

55 kW or above)
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2.1 Standard Model

Three-phase 400 V class seri¢6.75 to 37 kW)

Item Specifications
T FRNxx+ AQ1E-4A 0.75 1.5 2.2 3.7 55 7.5 11 15 18 22 30 37 9
yP FRNx AQ1E-4E 0.75 1.5 2.2 4.0 55 7.5 11 15 185 22 30 37 %
?gﬂgﬁ?'rzgﬁg)e‘:kmfr 075 | 15 | 22 | 3740 55 | 75| 11| 15| 185 22 | 30 | 37
Rated capacity (KVA}2 1.9 3.1 41 6.8 10 14 18 24 29 34 45 57 R
§ Rated capacity (kW) 0.79 1.5 2.2 4.0 5.5 7.5 11 15 185 22 30 37 %
? Rated voltage (V¥3 Three-phase 380 to 480 V (with AVR function) g
8 [Rated current (A} 25 | 41| 55| 90| 135 185| 245] 32 | 30| 45| 60| 75 6‘
O | overload capability 110%-1 min (Overload toleraitgerval: 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)
5 Control power supply
§ ?ﬁ;‘"';rmr;ps‘:s voltage, | Sngle-phase 380 to 480 V. 50/60 Hz
‘g_ frequency)
c
- C(I)Il(tje\:\éaeb/:‘?equency Voltage: +10 to -15% (Interphase voltage unbala@egor less}5*6, Frequency: +5 to -5%
Rated input current (A)7 1.6 3.0 4.3 7.4 10.3 139 | 20.7 | 279 | 345 | 411 | 55.7 | 69.4
Required capacity (kVA) 1.2 2.1 3.0 5. 7.2 9f 15 20 24 29 39 49
g Braking torque (%}8 20 10 to 15
g DC braking Braking starting frequency: 0.0 to 6Bf) Braking time: 0.0 to 30.0 s, Braking level:c060%
52’82:}%1800_3) Compliant with EMC standard: Emission Category @@munity 2nd Env.
DC reactor (DCR) Built-in (IEC/EN 61000-3-2, IEC/E84000-3-12)
Power factor \I/:Vl;?/c;ag::ental >0.98
(at rated load)
Total PF >0.90
Efficiency (at rated load) (%) 95| o6l 97 98
Applicable safety standards UL508C, C22.2 No. 14, IEC/EN 61800-5-1,
SEMI F47-0706
Enclosure IEC/EN 60529 IP21/1P55
NEMA/UL50 NEMA/UL TYPE 1 / NEMA/UL TYPE 12
Cooling method Fan cooling
Weight / Mass P21 10 10 10 10 10 10 18 18 19 1 28 ¢}
(kg) IP55 10 10 10 10 10 10 18 18 14 1 28 P&

*1 Fuji 4-pole standard motor
*2 Rated capacity is calculated assuming the ratggut voltage as 440 V.
*3 Output voltage cannot exceed the power suppliage.
*4 To run the inverter at the carrier frequencyldfHz or above, current derating is required.
*5 Max voltage (V) - Min voltage (V)
L) =
Voltage unbalance (%) Three-phase average voltage (V)

x 67 (IEC/EN 61800-3)

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

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

*7 Rated input current to apply when the invertecannected to the power supply of 400 V, 50 HzeRs120.
*8 Average braking torque for the motor runningredo(It varies with the efficiency of the motor.)

Note: The box W) replaces an alphabetic letter depending on tosure. M (IP21) or L (IP55)

2-3



Three-phase 400 V class seri¢d5 to 220 kW)

Iltem Specifications
FRN**AQ1 M-4A 45 55 75 90 110 132 160 200 220
T
» FRN**AQ1 B-4E 45 55 75 90 110 132 160 200 220
Nominal applied motor
(Output rating) (kW)L 45 55 75 90 110 132 160 200 220
Rated capacity (KVAY2 69 85 114 134 160 192 231 287 314
§ Rated capacity (kW) 45 55 75 90 110 137 160 200 240
S | Rated voltage (V¥3 Three-phase 380 to 480 V (with AVR function)
2 | Rated current (A¥4 o1 | m2 | 150 | 176 | 210| 253] 304 377 415
>
O | overload capability 110%-1 min (Overload toleraiteterval: compliant with IEC/EN 61800-2)
Rated frequency (Hz) 50, 60 Hz
?"N"’(‘)'”anvrv]zrsz:psgta . Three-phase 380 to 440 V, 50 Hz
-orp ' VOIAge, | rhree 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
£ | frequency)
o
5 | Auxiliary main circuit power
2 | supply*> Single-phase, 380 to 440 V, 50 Hz
(No. of phases, voltage, Single-phase, 380 to 480V, 60 Hz
frequency)
Allowable voltage/frequency| Voltage: +10 to -15% (Interphase voltage unbalagegor less¥ 6, Frequency: +5 to -5%
Rated input current (A)7 83.1 102 136 162 201 238 286 357 39(
Required capacity (kVA) 58 71 95 113 140 164 199 824 271
__g Braking torque (%8 10 to 15
<
o | DC braking Braking starting frequency: 0.0 to 68) Braking time: 0.0 to 30.0 s, Braking level:0060%
EMC filter Compliant with EMC standard: Emission| Compliant with EMC standard: Emission Category €3,
(IEC/EN 61800-3) Category C2, Immunity 2nd Env. Immunity 2nd Env.
DC reactor (DCR) Built-in Bundled as standard
Fundamental
Power factor | \ave PE >0.98
(at rated load)
Total PF =20.90
Efficiency (at rated load) (%) 98
. UL508C, C22.2 No. 14, IEC/EN 61800-5-1,
Applicable safety standards SEMI E47-0706
IEC/EN 60529 IP21/IP55 IPOO
Enclosure
NEMA/UL50 NEMA/UL TYPE 1/ NEMA/UL TYPE 12 | UL open type
Cooling method Fan cooling
P21 50 50 70 70 - - - - -
Weight / Mass P55 50 50 70 70 i i i i i
(ka)
IPOO - - - - 62 64 94 98 129
*1 Fuji 4-pole standard motor

*2
*3
*4
*5

*6

*7
*8

Rated capacity is calculated assuming the rategut voltage as 440 V.
Output voltage cannot exceed the power suppliage.
To run the inverter at the carrier frequency4okHz or above (5 kHz or above for inverters of K18 or above), current derating is
required.
This input supplies AC power to the internalcciit when the inverter is driven by DC power via thigh power factor PWM converter
with power regenerative function, etc. (Usuallystis not used.)

Max voltage (V) - Min voltage (V)

Volt bal %) = x 67 (IEC/EN 61800-3
oltage unbalance (%) Three-phase average voltage (V) (IEC )

If this value is 2 to 3%, use an optional AC rea¢ACR).
Rated input current to apply when the invertecdonnected to the power supply of 400 V, 50 HzeRs120.
Average braking torque for the motor runningredo(it varies with the efficiency of the motor.)

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

Three-phase 400 V class seri¢280 to 710 kW)

Item Specifications
FRN***AQ1S-4A 280 315 355 400 500 630 710 9
T
» FRN***AQ1S-4E 280 315 355 400 500 630 710 %
Nominal applied motor N
(Output rating) (kW)L 280 315 355 400 500 630 710 "
Rated capacity (kVA}2 396 445 495 563 731 891 1044 r?l
§ Rated capacity (kW) 280 315 355 400 500 630 710 %
S |Rated voltage (V¥3 Three-phase 380 to 480 V (with AVR function) g
2 |Rated current (A¥4 520 585 650 740 960 1170 1370 6‘
>
O | overload capability 110%-1 min (Overload toleraiteerval: compliant with IEC/EN 61800-2) %
Rated frequency (Hz) 50, 60 Hz
xlfnoﬁoﬁz;z:pszta . Three-phase 380 to 440 V, 50 Hz
-orp - VOage, | 1 ee-phase 380 to 480 V, 60 Hz
frequency)
Control power supply
auxiliary input .
5 | (No. of phases, voltage, Single-phase 380 to 480 V, 50/60 Hz
2 | frequency)
o
5 | Auxiliary main circuit power
2 | supply*> Single-phase, 380 to 440 V, 50 Hz
(No. of phases, voltage, Single-phase, 380 to 480V, 60 Hz
frequency)
Allowable voltage/frequency| Voltage: +10 to -15% (Interphase voltage unbalagégor 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
_g Braking torque (%}8 10to 15
<
o | DC braking Braking starting frequency: 0.0 to 6Bf) Braking time: 0.0 to 30.0 s, Braking level:0060%
EMC filter . . e .
(IEC/EN 61800-3) Compliant with EMC standard: Emission Category @8nunity 2nd Env.
DC reactor (DCR) Bundled as standard
Fundamental
Power factor | \yave PE >0.98
(at rated load)
Total PF =20.90
Efficiency (at rated load) (%) 98
. UL508C, C22.2 No. 14, IEC/EN 61800-5-1
Applicable safety standards SEMI E47-0706
IEC/EN 60529 IPOO
Enclosure
NEMA/UL50 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 rateput voltage as 440 V.

*3 Output voltage cannot exceed the power suppliage.

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

*5 This input supplies AC power to the internalcciit when the inverter is driven by DC power via thigh power factor PWM converter

with power regenerative function, etc. (Usuallystis 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 rea¢ACR).
*7 Rated input current to apply when the inverteconnected to the power supply of 400 V, 50 HzeRs120.
*8 Average braking torque for the motor runningredo(lt varies with the efficiency of the motor.)
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2.2 Common Specifications

Iltem Explanation Remarks

Maximum

f 25 to 120 Hz variable setting
requency

Base frequency 25 to 120 Hz variable setting

Starting frequency 0.1 to 60.0 Hz variable setting

200 V class series:

* 0.75 to 16 kHz variable setting (0.75 to 18.5 kW)
* 0.75 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 diepending upon the ambient
temperature or the output current to protect thierter. (The automatic drop function can
be disabled.)

Setting range

Carrier frequency

Output frequency

Output frequency * Analog setting: +0.2% of maximum frequency (at 250°C)
accuracy (Stability) |« Keypad setting: +0.01% of maximum frequency (at -10 to +50°C)

» Analog setting:  1/3000 of maximum frequency (DQ%vith V2 input)
» Keypad setting: 0.01 Hz (99.99 Hz or less), 0z1(3D0.0 to 120 Hz)
* Link setting: 1/20000 of maximum frequency orDHz (fixed)

Frequency setting
resolution

V/f control
Dynamic torque vector control
V/f control, with slip compensation
= Vector control without magnetic pole position senso

Control method

» Possible to set output voltage at base frequandyat maximum output
200V frequency (80 to 240 V).

class | » The AVR control can be turned ON or OFF.

series Non-linear V/f setting (2 points): Free voltaget¢ 240 V) and frequency
Vo|tage/frequency (0 to 120 HZ) can be set.

characteristic Possible to set output voltage at base frequandyat maximum output
400 V frequency (160 to 500 V).

class | * The AVR control can be turned ON or OFF.

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

 Auto torque boost (For constant torque load)
Torque boost * Manual torque boost Torque boost value can be set between 0.0 an&®0.0
» Select application load with the function codéar{able torque load or constant torquie)

» 100% or higher, reference frequency 1.0 Hz,

Starting torque base frequency 50 Hz, with slip compensation andl tuque boost active

Keypad:

Start and stop wit | =) andéo) keys

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

Link operation: Operation through RS-485 or fieldsifoption) communications
Switching a run command: Remote/local switchingk kwitching

Control

Start/stop operation

Keypad: Settable wit?y andS) keys
External volume: Can be set with external frequesmymand potentiometer. (1 to 8k
1/2 W)
Analog input: 0tat10 V DC @5V DC) / 0 to+100% (terminals [12] and [V2]),

0to+10V DC (+5V DC) /0 to +100% (terminals [Ehd [V2])

: +4 to +20 mA DC / 0 to 100% (terminal [C1])

Frequency Setting 0to +20 mADC /0 to 100% (tel’minal [Cl])*l)
UP/DOWN operation:
Frequency can be increased or decreased whilaghal thput signal is ON.
Multistep frequency: Selectable from 16 differergtjuencies (step 0 to 15)
Link operation: Frequency can be specified throe@i485. (Standard setting)

Frequency setting: Two types of frequency settoagsbe switched with an external sighal
(digital input). Remote/local switching, link switing

*1) "+1 to +5 VDC" can be adjusted with bias and analog input gain.

2-6



2.2 Common Specifications

Item Explanation Remarks
Auxiliary frequency setting: Inputs at terminal [LEC1] or [V2] can be added to the main
setting as auxiliary frequency settings.
Inverse operation : Switchable from "0 to +10 VD@Q00%" to
"+10 to 0 VDC/0 to 100%" by external command.

Frequency setting . 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.
Setting range: 0.00 to 3600 s

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

Acceleration/deceleration pattern:

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

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

Forcible stop deceleration time: Deceleration &p®TOP ("Force to stop").

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

Boost function: The acceleration time at startup loa set.

Z 'deyd
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Acceleration/
deceleration time

 Specifies the upper and lower limits in Hz.

Frequency limiter Possible to choose the processing (Hold the oditpguency at the lower limit or
(Upper and lower limit  Decelerate to a stop) to be applied when the nederérequency drops below the lowgr
frequencies) limit.

Can be set with analog input (terminal [12], [Cdrid [V2]).

Control

« Bias of reference frequency and PID command esimdiependently specified within|
the range of 0 t&100%.

e Gain : Setting range of 0 to 200% (for each teat)i
» 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 scai€, minimum scale under PID control.
» Three operation points and their common jump lvi@tto 30.0 Hz) can be set.
 Six operation points and their common jump wigltho 30.0 Hz) can be set. (*2)
 Trip at power failure: Trip immediately at powfailure.

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

Bias frequency

Analog input

Jump frequency

Auto-restart after « Continue to run: Continue to run using the laa&ttia energy.
momentary power « Start at the frequency applied before momentavygp failure: Coast to a stop at power
failure failure and start after power recovery at the fezqry applied before momentary stop.

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

Limits the current by hardware to prevent an ovesst trip from being caused by fast

load variation or momentary power failure, whicimieat be covered by the software

current limiter. This limiter can be canceled.

* SWH50 ("Switch to commercial power 50 Hz") 860 ("Switch to commercial powe
60 Hz") switches the inverter to 50 or 60 Hz outpespectively.

* Built-in commercial power supply switching sequen

Hardware current
limiter

Run by commercial
power supply

Slip compensation Compensates for decrease in speedding to the load.

Torque limiter Switchable between 1st and 2nd teréuit values.

Software current Automatically reduces the frequency so that th@wuturrent becomes lower than the|
limiter preset operation level.

*2) Available in the ROM version 2400 or later.



Item

Explanation

Remarks

Control

PID control

 PID processor for process control

» Normal operation/inverse operation

» Slow flowrate stop function (Pressurized operat®opossible before the slow flowra
stop.)

» Automatic frequency updating function for slowwirate stop

» PID command: Keypad, analog input (terminals [1€]l] and [V2]), RS-485
communication, Terminal command UP/DOWN control

» PID feedback value (terminals [12], [C1] and [V2]
+ Alarm output (absolute value alarm, deviatiorraln
» PID feedback error detection

» Sensor input amount scaling

* Sensor input amount conversion/calculation

* PID output limiter

* Integration reset/hold

* Anti-reset wind-up function

 PID auto-tuning function

 Application-specific initialization

D

Auto search for idling
motor speed

The inverter automatically searches for the idhimgtor speed to be harmonized and st
to drive it without stopping it.

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

arts

Automatic deceleratio
control

« Ifthe DC link bus voltage or calculated torquxeeeds the automatic deceleration le
during deceleration, the inverter automaticallylpngs the deceleration time to avoi
an overvoltage trip.

n (Itis possible to select forcible deceleratiom&applied when the deceleration time

becomes three times longer.)

« If the calculated torque exceeds automatic dead® level during constant speed
operation, the inverter avoids an overvoltagelisipncreasing the frequency.

* The automatic deceleration level can be specified

el

Deceleration
characteristic
(improved braking
capacity)

Increases the motor loss during deceleration toaethe regenerative energy to the
inverter to avoid an overvoltage trip.

Auto energy saving
operation

Controls the output voltage to minimize the totahsof the motor loss and inverter los|

(Auto energy saving mode can be switched ON or B & digital input signal sent frof
an external device.)

w

Overload prevention
control

If the ambient temperature or IGBT joint temperatincreases due to overload, the
inverter lowers the output frequency to avoid cvad.

Continue to run at low
voltage

Continues to run by decreasing the output frequertesn the input voltage drops.
(Available soon)

Continue to run at inpy
phase loss

tAfter an alarm output, there are two choices: Slop to a trip or Continue to run (at lo
output or normal output) with a warning output. §able soon)

Auto-tuning (offline)

Tuning the motor while the oo is stopped or running, for setting up motorguaeters.

Cooling fan ON/OFF
control

» Detects the inverter internal temperature angsstbe cooling fan when the
temperature is low.

» The fan control signal can be output to an extedevice.

Transfers the status of an external digital sigoainected to the universal digital input

Universal DI terminal to the host controller.

Universal DO Outputs a d_|g|ta| command signal sent from the hoatroller to the universal digital
output terminal.

Universal AO Outputs an analog command signal sent from theduodtoller to the analog output

terminal.

Restriction on rotation|
direction

Reverse or forward rotation prevention.

Dew condensation
prevention

When the motor is stopped, current is automaticlfyplied to the motor to keep the
motor warm and avoid condensation.

Customizable logic
interface

2 inputs, 1 output, logical operation, timer fuoati four arithmetic operations of analo
amount, comparison and conversion, choice of maxifminimum, 14 steps

!

Pump control

« Cascade control
(FIXED: 8 + 1 units, FLOATING: 4 units (when ombal cards are used))
* Running time equalization « Anti-jam function
* Auxiliary motor control » Check valve protection
« Control of maximum starts per hour « Boost fuoiti
* Dry pump detection « Filter clogging prevention

» End of curve detection
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2.2 Common Specifications

Timer operation

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

Iltem Explanation Remarks
Fire mode . . .
(Forced operation) Ignores the inverter alarm and forcibly performsyr@peration.
- Displays the current date & time and the alarfo ifate & time, and enables timer | Allows
. operation. (The RTC can be maintained by an optioattery.) the
Real-time clock (RTC . . . . inverter
S » Has the correction function for daylight saviimge (DST). to keep
‘g Accuracy of clock is better than + 30 ppm at 25 °C. time.
@)

Password function

Protects function code data fuoimtentional change and hides data (at 2 levels).

Mutual operation

RTU communication allows up tcethinverters to connect with each other.

Z 'deyd
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During running or at
the time of a trip

« Light alarm history: Displays the alarm codedtwf latest and last five light alarms.

* Retry history: Displays alarm codes of two tinaesivation of the protective functiong
supporting retry.

» Saves and displays the detailed running statizsafahe last four trips.

» Saves and displays the date and time at whicimttegter tripped when the real-time
clock is in operation.

Iltem Explanation Remarks
Speed monitor (reference frequency, output frequenotor speed, load shaft speed, and
speed indication with percent), output current @Jtput voltage (V), calculated torque
Running/Stopping (%), input power (kW), PID command value, PID feedbealue, PID output, load factpr
(%), motor output (kW), analog input, input watteingkWh)/(MWh), and phase effectiye
current (A)
« Judgment of lifetime of the DC link bus capadtarapacitors on the printed circuit
boards and the cooling fan.
Life early warning « Life early warning can be issued to an exterqaigment.
* Ambient temperature: 40°C for IP00/IP21, 30°Clf®55
(Load factor: Inverter rated current 100%)
» Display of the inverter cumulative run time, inpvatt-hour, cumulative motor run
. . time, and the number of startups.
Cumulative run time . . .
» Output of warning when the maintenance time errthmber of startups has exceeded
the preset values.
2 ,;tatrf;s time of a light The WARN. LED flashes and the light alarm causeldigs.
a
.g At the time of a trip The ALARM LED flashes and ttigp cause displays.
» Trip history: Saves and displays the causesefatest and last nine trips (with a code).

LED indication

LEDs which indicate the running sistlight alarm and heavy alarm states.

Operation guides

Pressing tHELP key displays the guidance information requirethat time.

Multilanguage suppor

English, Chinese, German, French, Spanish, ItaRaissian, Greek, Turkish, Malay,
Vietnamese, Thai, Indonesian, Polish, Czech, Swue&isrtuguese, Danish, Dutch, andg
Japanese

Remaining battery
charge display

Indicates whether an optional battery is conneatetllittle battery charge remains.

Backlight

Selectable between "Backlight ON duriry loperation only" and "Always OFF."

Protection

Overcurrent protectior

Protects the inverter from overcurrent caused t@yload and stops the inverter.

Short-circuit protectio

Protects the inverter from overcurrent caused $lyaait-circuit in the output circuit and
stops the inverter.

Protects the inverter from overcurrent caused gsoand fault in the output circuit and
stops the inverter. (For 200 V class series inveé&18.5 kW or below and 400 V ones
37 kW or below)

OC1
0oc2

0OC3
of

Ground fault protectio

'Detects the zero-phase current in the output pgwetects the inverter from overcurre
caused by a ground fault in the output circuit, stags the inverter. (For 200 V class se|
inverters of 22 kW or above and 400 V ones of 45d\Ebove)

nt
res

Detects an excessive DC link bus voltage (400 VB0 V class series, 800 VDC fqg
400 V class series) and stops the inverter.

r
ovi

Overvoltage protection . L . . . ov2
gep If a strikingly excessive input voltage is applisgmistake, the protection cannot be ovV3
guaranteed.
Und | Detects a DC link bus voltage drop (200 VDC for 206lass series, 400 VDC for 400
ndervo tage class series) and stops the inverter. LV
protection . . e .
Note that no alarm will be issued if "Restart aft@mentary power failure" is selected
 Detects an input phase loss and protects or sepsverter. .
Input phase loss * When the load is small, a phase loss may not texiel. Lin
Output phase loss Detects a break in inverter owting during running and stops the inverter autitp | OPL

Overheat protection

Detects the inverter heat sink temperature in #se of a cooling fan failure or overloa
and stops the inverter.

OH1

Detects an internal agitating fan failure and sthgsinverter.

(For 200 V class series inverters of 5.5 to 18.5 KRE5 rated ones only,
For those of 22 kW or above: All inverter types)

(For 400 V class series inverters of 11 to 37 kE5 rated ones only,
For those of 45 kW or above: All inverter types)

FAL

» Detects the inner temperature of the invertet inrthe case of a cooling fan failure g

=

overload and stops the inverter. OH3
» Detects a charging circuit error and stops theriter.
Overload protection Stqps .the inverter output upon detection of tha)ahal heat sink temperature and OLU
switching element temperature calculated with thigat current.
External alarm input The digital input sigridti R stops the inverter with an alarm. OH2
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2.2 Common Specifications

Item

Explanation

Remarks

Protection

Fuse blown

Detects a break of the main circuit fuse in thesiter and stops the inverter. (For 200
class series inverters of 90 kW and 400 V onesl 6fkW or above)

FUS

Charger circuit error

Detects a charger circuit error and stops the tevgiFor 200 V class series inverters of
kW or above and 400 V ones of 45 kW or above)

For

Electronic thermal
overload protectio

Stops the inverter with the electronic thermal et protection setting to protect the
motor.

nProtects general-purpose motors and inverter mot@sall frequency range. (It is
possible to set the running level and thermal tmestant (0.5 to 75.0 min).)

OL1

PTC thermistor

Motor protection

Detects the motor temperature to stop the invéstgorotecting the motor.

control printed circuit board and function codes.

Connect a PTC thermistor between terminals [C1][ahPand configure the switch on th@H4

Overload early
warning

The inverter outputs a warning signal at the prextieined level before stop.

Memory error

The inverter checks memory data when the powerrset ON or data is written. If any
memory error is detected, the inverter stops.

Erl

Keypad
communications error

error between the keypad and the inverter coniralit during operation using the keypa

The error detection function stops the invertepatiipon detection of a communicatiorEr2
1

If the inverter detects a CPU error or LS| erransed by noise or some other factors, {

3

CPU error function stops the inverter output.

Option Upon detection of an error in communication betwieninverter and an option card, t1Er4

communications error| function stops the inverter output.

Option error When an option card detects an eta finction stops the inverter output. Er5
STOP key priority: Pressing to) key on the keypad forcibly decelerates the matar {
stop even when a run command is given via the texhiillock or communications link.
After the stop, the inverter issues alarm Er6.

Operation protection S_tart check: 'I_'o prevent a sudden _start, the mwprteﬁlblts any run operations and Eré
displays Er6 if any run command is present when;

- The inverter power is turned ON,
- An alarm is released, or
- Arun command source is switched via the comnatigos link.
Tuning error During tuning of motor parameters, if tuning haethor aborted, or an abnormal Er7
9 condition has been detected in the tuning redhétjriverter stops its output.

RS-485 o When the inverter is connected to a communicatietsark via the RS-485 port designelx__j

communications error ) A ) r8

(port 1) for the keypad, detecting a communications ermpssthe inverter output.

Data save error during If the data could not be saved during activatiothefundervoltage protection function, I'ErF

undervoltage inverter displays the alarm code.

RS-485 When the inverter is connected to a communicati@tsaork via the RS-485 port on the

communications error
(port 2)

control terminals DX+ and DX-, detecting a commatigns error stops the inverter
output.

ErP

Power supply LS| errorDe.teCtS an LSl fallure_ on the power supply prirdieduit board, which is mainly caused bng
noise, and stops the inverter output.
Mock alarm A mock alarm can be generated with kdygzerations. Err
Current input wire If a break of the current input signal wire is aé¢el, this function stops the inverter outp&toF
break detection (Enable/Disable selectable).
PV1
PID feedback wire When PID feedback is assigned to the current inpatwire break is detected, this E&i
break detection function stops the inverter output. (SwitchablenAmstn Enable and Disable) PVb
PVC
Enable circuit failure plagnoses the Enable circuit. If any circuit faduis detected, this function stops the ECE
inverter output.
Customlz_able logic Issues an alarm if a customizable logic configoragrror is detected. ECL
abnormality
Dry pump protection Displays an error if a dry puagmdition is detected under PID control. Pdr
Control of maximum | Displays an error if the slow flowrate stop funatis frequently activated under PID roC
starts per hour control.
End of curve protectiopDisplays an error if large volume of water conditie detected under PID control. PoL
Anti-jam function Displays an error if starting hfaded due to overcurrent. rLo
Filter clqgglng Displays an error if overload is detected under Ebtrol. FoL
prevention
Password protection Entering a wrong passwordtfives causes an alarm. LoK
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Protection

Item Explanation Remarks
Fire mode Displays an alarm during running in firede (without stopping due to alarm). Fod
Alarm relay output « Outputs a relay contact signal if the invertsuiss an alarm and stops its output.
(for any fault) . key or digital input signaRST resets the alarm stop state.
Upon detection of a failure or warning status trest been defined as a light alarm item,|the

Light alarm (warning)

inverter displays a light alarm without stoppingming.

Light alarm objects
External alarm (OH2), Inverter internal overheat@), Motor overload (OL1), Option

communications error (Er4), Option error (Er5), BE communications error (COM pg

1) (Er8), RS-485 communications error (COM por{2)P), Current input wire break
detection (CoF), PID control 1, 2 feedback errdediéon (PV1, PV2), External PID
control 1, 2, 3 feedback error detection (PVA, PRWC), Dry pump protection (Pdr),

Control of maximum starts per hour (roC), End afveuprotection (PoL), Filter clogging

error (FoL), DC fan locked (FAL), Motor overloadrigawarning (OL), Heat sink overhe
early warning (OH), Lifetime alarm (DC link bus eagitor, electrolytic capacitors on

printed circuit boards or cooling fans) (Lif), Redace command loss detected (rEF), Llow

torque output (UTL), PTC thermistor activated (P;Ti@yerter life (cumulative run time

(rTE), Inverter life (number of startups) (CnT)PRéontrol 1, 2 alarm (PA1, PA2), External

PID control 1, 2, 3 alarm (PAA, PAb, PAC), Mutugderation slave alargSLA), Low
battery warning (Lob), Date & time information IqsitL)

Stall prevention

When the output current exceeds the current lintetezl during acceleration/deceleration

or running at constant speed, this function dee#®e output frequency to avoid an
overcurrent trip.

Retry function

When the inverter has stopped because of a tripfuhtction allows the inverter to
automatically reset itself and restart. (It is plolesto specify the number of retries, the
latency between stop and reset, and target pregeitthctions for retries.)

It is also possible to know how many times retrg haen attempted so far via the
communications link.

Target protective functions:

Overcurrent protection (OC1 to OC3), Overvoltagetgetion (OV1 to OV3), Overheat
protection (OH1, OH3), Inverter overload (OLU), Motl overload (OL1), Motor overhe
(OH4), External alarm (OH2), Undervoltage protect{bV)

Surge protection

Protects the inverter against surge voltages winicfint 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 commandabse of a wire break, etc.), this
function issues an alarm and continues the invegeration at the preset reference
frequency (specified as a ratio to the frequensy pefore the detection).

Momentary power
failure protection

If restart after momentary power failure is seldctais function invokes a restart process
when power has been restored within a predeterngagdd (allowable momentary power

failure time).

Environment

Installation location

Shall be free from corrosive gases, flammable gaslesist, dusts, and direct sunlight.
(Pollution degree 2 (IEC/EN 60664-1)). Indoor usé/o

Ambient temperature

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

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

P21

of

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

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

IP55

of

IPOO -10 to +50°C

Relative humidity

5 to 95% RH (without condensaltion

Altitude

Lower than 1,000 m

Vibration

200 V class series inverters of 45 kW or below 40@ V ones of 90 kW or below
3mm: 2tolessthan 9 Hz
10 m/$; 9 to less than 200 Hz

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

200 V class series inverters of 90 kW and 400 \smfel10 kW to 710 kW

3mm: 2tolessthan 9 Hz

2m/é;  9to less than 55 Hz

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

Storage humidity

5 to 95% RH (without condensation)

2-12



2.3 Terminal Specifications

2.3 Terminal Specifications

—

=

2.3.1 Terminal functions
Main circuit and analog input terminals
78
@5 Symbol Name Functions
6 o

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 Aucxiliary power | For a backup of the control circuit power suppbnicect AC powe|
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 coiogct

(For 200 V class series inverters of 55 kW or alanwe 400 V ones
of 110 kW or above)
— |P(#), N(-) | DC link bus To be used for connecting a DC link bus.
3 For use of these terminals, consult your Fuji Elecepresentativa.
2 R1,T1 Auxiliary main | Usually there is no need to do anything for thesminals. To be
'© circuit power | used when the inverter is combined with a PWM caieve
= supply (For 200 V class series inverters of 22 kW or alanwe 400 V ones
of 45 kW or above)

% G Grounding for | Grounding terminals for the inverter’s chassisq@se) and motor
inverter and Be sure to ground these terminals for safety aect®ét noise
motor reduction.

El, E2 Grounding for | Usually there is no need to do anything for the Efit€r.

EMC filter When the leakage current from the connected EMEX filauses
problems with the power supply system, removingwsrfrom
terminals [E1] and [E2] could improve the problenotélthat doing
so loses the effect of the EMC filter so that theeiter is no longe
compliant with the EMC standards. To remove thoseves,
consult your Fuji Electric representative.

[13] Power supply | Power supply (+10 VDC) for frequency command patenéter
for the (Potentiometer: 1 to k)
potentiometer | The potentiometer of 1/2 W rating or more should®enected.

[12] Analog setting | (1) The frequency is commanded according to theeat@analog
voltage input voltage input.

- e 0t0+10 VDC/O tox100% (Normal operation)
= « +10 to 0 VDC/0 to 100% (Inverse operation)
-i (2) In addition to frequency setting, PID commalat) feedback
fs! signal, auxiliary frequency command setting, ragtting,
© upper/lower frequency limits, or analog input monitan be
< assigned to this terminal.
(3) Hardware specifications
¢ Input impedance: 2Zk
e The maximum input i&15 VDC, however, the voltage
exceedingt10 VDC is handled as10 VDC.
« Inputting a bipolar analog voltage (04&0 VDC) to
terminal [12] requires setting function code C35Q0
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Classif-
cation

Symbol

Name

Functions

Analog input

[C1]

Analog setting
current input
(C1 function)

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

In addition to frequency setting, PID commaRtD) feedback
signal, auxiliary frequency command setting, ragtting,
upper/lower frequency limits, or analog input monitan be
assigned to this terminal.

Hardware specifications
e Input impedance: 25D

e The maximum input is +30 mA DC, however, the catre
exceeding +20 mA DC is handled as +20 mA DC.

)

®)

PTC thermistor
input
(PTC function)

1

~

Connects PTC (Positive Temperature Coefficit@jmistor
for motor protection. Ensure that the slide switdf5son the
control PCB is turned to the PTC position (refeBtxtion
2.3.2 "Setting up the slide switches").

The figure shown below illustrates the internatgit diagram
where SW5 (switching the input of terminal [C1]Wween C1
and PTC) is turned to the PTC position. For detailS@/5,
refer to Section 2.3.2 "Setting up the slide swatch In this
case, you must change data of the function code H26
accordingly.

(ijsl A

Resistor
27kQ

<Control circuit>
+10 VDC

(Operation level)

[C1] SW5
o

C1

Compartor

—
External

PTC alarm

thermistor

PTC

H26

L 111)

Figure 2.1 Internal Circuit Diagram
(SW5 Selecting PTC)

[v2]

Analog setting
voltage input
(V2 function)

(1) The frequency is commanded according to thereat@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 commaRtl) feedback
signal, auxiliary frequency command setting, ragtting,
upper/lower frequency limits, or analog input monitan be
assigned to this terminal.

(3) Hardware specifications
* Input impedance: 22k
* The maximum input i&15 VDC, however, the voltage
exceedingt10 VDC is handled as10 VDC.
« Inputting a bipolar analog voltage (0#h0 VDC) to
terminal [V2] requires setting function code C45ad'

[11]

Analog commor]

Common for analog input/output signals ([13], [1&]1], [V2],
[FM1] and [FM2]).

Isolated from terminals [CM]s and [CMY].
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2.3 Terminal Specifications

Analog input

% s Related
a=|  Symbol Name Functions function
o° codes o
(ﬁ;{e - Since low level analog signals are handled, tiseg@als are especially susceptible 5
T to the external noise effects. Route the wiringlast as possible (within 20 m) and 2

—

use shielded wires. In principle, ground the slgidldheath of wires; if effects ¢
external inductive noises are considerable, coioredb terminal [11] may be
effective. As shown in Figure 2.2, be sure to gbthre single end of the shield o
enhance the shield effect.

- Use a twin-contact relay for low level signalstlie relay is used in the contrp
circuit. Do not connect the relay's contact to ieah[11].

- When the inverter is connected to an externalogeputputting the analog signgl,
the external device may malfunction due to electaise generated by the invertér.
If this happens, according to the circumstancesnect a ferrite core (a toroidal
core or equivalent) to the device outputting thalag signal or connect a capacitor
having the good cut-off characteristics for higaginency between control signgal
wires as shown in Figure 2.3.

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

SNOILYOIdIO3dS

Shielded Wire <Control Circuit> External Analog\, | Capacitor <Control Circuit>

————————— ~ Output Device 0.022 uF

T R0 13 50V

I I ——Cx ) [12]

| |
| | 9%
‘\ ,' \ ,’ (111 (> O 111
Potentiometer ' — — — — — — )
1kto5kQ T — Ferrite Core
p— - (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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Digital Input Terminals

w c
ﬁ% Symbol Name Functions
6 o
[X1] Digital input 1 (1) Various signals such as "Coast to a stop,” "Enalternal
—————————————————————————————————— alarm trip," and "Select multistep frequency" candssigned
[X2] Digital input 2 to terminals [X1] to [X7], [FWD] and [REV] by settin
[ R function codes EO1 to EQ7, E98, and E99. For detailsr to
S Digital input 3 | Chapter 6 "FUNCTION CODES."
[X4] Digital input 4 (2) Input mode, i.e. SINK/SOURCE, is changeable singi the
__________________________________ slide switch SW1. (Refer to Section 2.3.2 "Settipghe slide
[X5] Digital input 5 switches.")
[ R (3) Switches the logic value (1/0) for ON/OFF oé tterminals
xep 1 Digital input 6 | =~ 1x1] to [X7], [FWD], or [REV]. If the logic value ér ON of
C the terminal [X1] is "1" in the normal logic systerfor
[X7] ___________ D |g|tal|nput7 example, OFF is "1" in the negative logic systerd &ite
[FWD] Run forward versa.
command (Digital input circuit specifications)
[REV] Run reverse < Control circuit >
command [PLC] +24 VDC
— —
Photocoupler
s SW1 : .
g | |
g Y ARG
=z § SOURCE [ !
a O , .
[X1] to[[X7], 54kQ ~~"TT77—-
\[FWD] [REV] (1.6kQ for [X7])
[CM]

Figure 2.4 Digital Input Circuit (a)

ltem Min. Max.
Operating ON level ov 2V
voltage
(SINK) OFF level 22V 27V
Operating | ON level 22V 27V
voltage
(SOURCE) | OFF level ovVv 2V
Operating current at
ON 2.5 mA 5mA
(Input voltage is at 0 V)
(For [X7]) (9.7 mA) | (16 mA)
Allowable leakage curren _
at OFF 0.5mA
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2.3 Terminal Specifications

o
ﬁ% Symbol Name Functions
6 o
[EN1] Enable input 1 | (1) Opening terminals [EN1] and [PLC] or terminaS\R2] and
[PLC] stops the inverter's output transistor. (Safegque Off,
STO)
[EN2] Enable input 2 | (2) These terminals are exclusively used for the BROB mode
input and cannot be switched to the SINK mode input
(3) Ifinput to either one of [EN1] and [ENZ2] is ORRe inverter
issues an alarm (ECF). If the duration exceeds 50itnis
regarded as mismatch. This alarm can be reset oyl
restarting the inverter.
(Digital input circuit specifications)
<Control circuit> Item Min. | Max.
PLC m*ﬁﬁc Operating| ON level| 22V | 27V
., voltage \ofFp jeve] OV | 2V
Operating current at
ON 2.5 mA 5 mA
(Input voltage is |~
EN2 e at 27 V)
e | ! Allowable leakage
6.3k i %Z{ currentat OFF |~ |0-9™MA
cM [ Fs ‘
Q
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 loadnected to
= the transistor output terminals [Y1] and [Y2]. Refie
a "Transistor output" described later in this tablerfore.
[CM] Digital input Two common terminals for digital input signals
common These terminals are electrically isolated from #rentnals [11]s
and [CMY].
{f«ﬁﬁ; B Using a relay contact to turn [X1] to [X7], [FWD] or [REV] ON or OFF
T Figure 2.6 shows two examples of a circuit thasuseelay contact to turn contrp
signal input [X1] to [X7], [FWD], or [REV] ON or OF. In circuit (a), the slidg
switch SW1 is turned to SINK, whereas in circuit ifds turned to SOURCE.
Note: To configure this kind of circuit, use a highlyiable relay.
(Recommended product: Fuji control relay Model HAB4)
<Control circuit> <Control circuit>
[PLC] [PLC] L::K
(&) % (@]
S LS
< <
B B
X X1] to [X7], — Pxiopm,
[FWDY, [REV] Photocoupler [FWD], [REV] Photocoupler

T[cw

% [cm]

(a) With the switch turned to SINK

Figure 2.6 Circuit Configuration Using a Relay Contact

(b) With the switch turned to SOURCE

2-17
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Xilto|[X7], Loo----

[FWD], [REV] Photocoupler

+24 VDC

[cm]

w c

ﬁ% Symbol Name Functions

6 o

< Tip B Using a programmable logic controller (PLC) tont{X1] to [X7], [FWD], or
e [REV] ON or OFF
Figure 2.7 shows two examples of a circuit thaswesprogrammable logic controlle
(PLC) to turn control signal input [X1] to [X7], [FB], or [REV] ON or OFF. In
circuit (a), the slide switch SW1 is turned to SIN#hereas in circuit (b) it is turne
to SOURCE.
In circuit (a) below, short-circuiting or openirlgettransistor's open collector circy
in the PLC using an external power supply turns ®@XDBF control signal [X1] tg
[X7], [FWD], or [REV]. When using this type of ciud@, observe the following:
- Connect the + node of the external power supphidh should be isolated from
the PLC's power) to terminal [PLC] of the inverter.

- Do not connect terminal [CM] of the inverter teetcommon terminal of the PL{.

5

g‘ EE%’;;’::;T;?> <Control circuit> Eﬁfmm <Control circuit>

5 .

=

a

[X1] to
[FWD], [REV] Photocoupler

[cM]

(a) With the switch turned to SINK

(b) With the switch turned to SOURCE

Figure 2.7 Circuit Configuration Using a PLC

L For details about the slide switch setting, refeiSection 2.3.2 "Setting up the sli

switches.")

=

[®N

it

e

2-18



2.3 Terminal Specifications

Analog output, transistor output, and relay output terminals

Classif-
cation

Symbol

Name

Functions

Analog output

[FM1]

[FM2]

Analog monitor

These terminals output monitor signals of analogvdltage (0
to +10 V) or analog DC current (+4 to +20 mA DCQoto +20
mA DC).

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

Output form Signal function
DC voltagd DC current SPecified by

FM1 SW4 vol 101 F31 data

F29 0 1

FM2 SW6 voz 102 F35 data

F32 0 1

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

« Qutput frequency  Output current < Output voltag
« Qutput 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 detalils, refer to Chapter 6 "FUNCTION CODES."

- Input impedance of external device: Min(bkat 0 to 10 VDC
output)
(While the terminal is outputting 0 to 10 VDCjstcapable off
driving up to two analog voltmeters with 1@ kmpedance.)

- Input impedance of external device: Max. 80@t 4 to 20 mA
DC output)

- Adjustable range of the gain: 0 to 300%

Terminal| Function

[11]

Analog common

Two common terminals for analog input and outpghals.

These terminals are electrically isolated from teafs [CM]s
and [CMY].
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Classif-
cation

Symbol

Name

Functions

Transistor output

[Y1]

Transistor
output 1

[Y2]

Transistor
output 2

[Y3]

Transistor
output 3

[Y4]

Transistor
output 4

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

(2) Itis possible to switch the logic value (1f6) ON/OFF of the
terminals between [Y1] to [Y4], and [CMY]. If thedic value
for ON between [Y1] to [Y4] and [CMY] is 1 in theormal
logic system, for example, OFF is 1 in the negatogic
system and vice versa.

(Transistor output circuit specifications)

<Control circuit>

Photocoupler

Current
f—

\'31t035V

Voltage

Figure 2.8 Transistor Output Circuit

Max.

2V

Item

Operation| ©N level

voltage

OFF level 27V

Maximum motor

current at ON 50 mA

Leakage current

at OFF 0.1 mA

Figure 2.9 shows examples of connection betweenctmérol
circuit and a PLC.

CNote * When atransistor output drives a control relaprect
S a surge-absorbing diode across relay’s coil terlsing

« When any equipment or device connected to the
transistor output needs to be supplied with DC ppw
feed the power (+24 VDC: allowable range: +22 to
+27 VDC, 200 mA max.) through the [PLC] terming
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 termia§CM]s and
[11]s.
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2.3 Terminal Specifications

Classifi-
cation

Symbol

Name

Related
function
codes

Functions

Transistor output

B Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3]

or [Y4]

Figure 2.9 shows two examples of circuit conneclietween the transistor output
the inverter’s control circuit and a PLC. In examf@g, the input circuit of the PL(
serves as a SINK for the control circuit outputendas in example (b), it serves a
SOURCE for the output.

Photocoupler

<Control circuit>

Currem

<Control circuit> <Programmable>

Programmable logic controller

logic controller

Photocoupler Current

SINK input

+24 VDC

SOURCE input

(a) PLC serving as SINK

(b) PLC serving as SOURCE

Figure 2.9 Connecting PLC to Control Circuit

U7 O

Relay output

[Y5A/C]

relay output

General-purpose(1)

)

A general-purpose relay contact output usablell as the
function of the transistor output terminal [Y1],2Y¥ [Y3] or
[Y4].

Contact rating; 250 VAC 0.3 A, cgs= 0.3,/48 VDC, 0.5 A

Switching of the normal/negative logic outpaiapplicable to
the following two contact output modes: "Active ON"
(Terminals [Y5A] and [Y5C] are closed (excited}hie signal
is active.) and "Active OFF" (Terminals [Y5A] and4C] are
opened (non-excited) if the signal is active witiley are
normally closed.).

[30A/B/C]

Alarm relay
output

(for any error)

@)

)

®3)

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

Contact rating; 250 VAC, 0.3A, cas= 0.3,[48 VDC, 0.5

Any one of output signals assigned to termifialq to [Y4]
can also be assigned to this relay contact totuee signal
output.

Switching of the normal/negative logic outpaiapplicable to
the following two contact output modes: "Active ON"
(Terminals [30A] and [30C] are closed (excitedhi signal is
active.) and "Active OFF" (Terminals [30A] and [30&e
opened (non-excited) if the signal is active wtitiley are
normally closed.).
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RS-485 communications port

gic

—

« Fix the control circuit wires with a cable tie idsithe inverter to keep them away frorr

live parts of the main circuit (such as the terrhisiack of the main circuit).

2-22

“w o
ﬁ% Connector Name Functions
6 o
DX+/DX- | RS-485 The communications port transmits data through tige4B5
/SD communication$ multipoint protocol between the inverter and a catapor other
port 2 equipment such as a PLC (Programmable Logic Coatjoll
(Terminal block) (For setting of the terminating resistor, referSection 2.3.2

"Setting up the slide switches.")

RJ-45 RS-485 (1) Used to connect the inverter with the keypace Trverter

connector | communications supplies the power to the keypad through the piesi§ed

for keypad | port 1 below. The extension cable for remote operation akses
connection| (Standard RJ-4% wires connected to these pins for supplying thephdy
connector) power.

(2) Remove the keypad from the standard RJ-45 atonand
connect the RS-485 communications cable to coritvel
inverter through the PC or PLC (Programmable Lg
Controller). For setting of the terminating resistefer to

- Section 2.3.2 "Setting up the slide switches."
S
g o
c
E’ XD D o ;\é?uco ! 8
= O|3N/A
o RXD /‘r~ B Ol 4 DX-
© DE/RE ™~ At olane —
[i] O|7 GND
JGND Terminating |8 Vee RJ-45 connector
resistor face
= SW3 RJ-45 connector
pin assignment
Figure 2.10 RJ-45 Connector and its Pin Assignment*

* Pins 1, 2, 7, and 8 are exclusively assignedotoqy lines
for the keypad, so do not use those pins for aimgrg
equipment.

CN10 USB port A USB port connector (mini B) that connects an imeeto a
computer. FRENIC Loader running on the computer supf
editing the function codes, transferring them te ihverter,
verifying them, test-running an inverter and mornitg the
inverter running status.

o)

@ | CN11 Connector for | A connector for an optional battery.

o battery

m

rote Route the wiring of the control circuit terminaks far from the wiring of the main circ
W Note as possible. Otherwise electric noise may causunaions.



2.3 Terminal Specifications

2.3.2 Setting up the slide switches

AWARNING

Before changing the switches, turn OFF the powdiveait at least ten minutes. Make sure that the L
monitor is turned OFF. Further, make sure, usinguitimeter or a similar instrument, that the DKl
bus voltage between the terminals P(+) and N(-)dnagped to the safe level (+25 VDC or below).

An electric shock may result if this warning is notheeded as there may be some residual electr
charge in the DC bus capacitor even after the powdras been turned OFF.

=]

CD

ic

Switching the slide switches located on the corf©B allows you to customize the operation mode
of the analog output terminals, digital I/0 termia@and communications ports. The locations oféhos
switches are shown in Figure 2.11.

To access the slide switches, remove the frontrcawé¢hat 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 feats between SINK and SOURC

- This switches the input mode of digital input tarads [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 commations port on the inverter ON

and OFF. (RS-485 communications port 2, on theitexhiblock)

- If the inverter is connected to the RS-485 comigations network as a terminatin]
device, turn SW2 to ON.

SW3

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

- To connect a keypad to the inverter, turn SWQFk#- (Factory default).

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

SW4/SW6

Switches the output mode of the analog output teahiFM1]/[FM2] between voltagg
and current.

When changing this switch setting, also changel#ta of function code F29/F32.
[FM1] [FM2]
Output mod SwW4 F29 data SW6| F32 data
\oltage output (Factory default) VO1 0 VO2 0
Current output 101 1,2 102 1,2

SW5

Switches the property of the analog input termj@4l] between analog setting curre
input and PTC thermistor input.

When changing this switch setting, also changel#tia of function code H26.

Output mod: 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 2.11 shows the location of slide switcheshencontrol PCB.

Switching examples and factory default
— \

sSwi SW2 SW3 | SWA4/SW6 SW5
— _
SH3 Shipping
destination B l
E FZFX,\IEADDAQM SINK|  oFf OFF |vouvo2| c1
— i | B B
A= B
E FRNOOOAQ1O SOURCE
]
Sﬁgm —| |-2eraE =L
SW
1o
sws T Fows L
B

Figure 2.11 Location of the Slide Switches
on the Control PCB

{,ipﬁa; To move a swi_tch slider, use a tool with a narrip)((e_e.g., twee_:zers), takin_g care not to tc

.. other electronic parts on the PCB. If the slideinisn ambiguous position, the circui
unclear whether it is turned ON or OFF and the inputaims in an undefined state. Be ¢
to place the slider so that it contacts either sidihe switch.

Slider in the correct position or

Slider in an ambiguous position
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2.3 Terminal Specifications

2.3.3 Screw specifications and recommended wire sizes

2.3.3.1 Main circuit terminals

The specifications of the screws to use for théngiof the main circuit are shown below. Pleasenot
that terminal arrangements vary depending on irvedpacities.

Refer to [Chapter 11 CONFORMITY WITH STANDARDS for recommended wire size.
Use crimp terminals covered with an insulation ghea with an insulation tube.

B Screw Specifications (200 V class series)

Aux. control
- Main circuit Grounding power supply
Power l\éomlligz Refer terminals terminals Aux. main circuit
supply rﬁgtor Inverter type to: power supply
voltage (kW) Screw [Tightening < ITightening . | Tightening
size | torque | S °F| torque | So T torque
(N-m) (N-m) (N-m)
0.75 FRNO.75AQ®-201
1.5 FRN1.5AQ®-201 Figurel
0.75 | FRN2.2AQm-20 | A | M4 1.8 M4 18
3.7 FRN3.7AQM-201
(4.0y1 | FRN4.0AQM-2E
55 FRN5.5AQ®=-201 _
7.5 | FRN7.5AQ®-200 F'gB“re
11 FRN11AQM®-200 M6 5.8 M6 5.8
Three-
15 FRN15AQM-200 i
phase Q Figure M35 | 1.2
200v | 185 | FRN18.5AQm-20 | C
22 FRN22AQMm-201 i
Q Flgure g | 135 | M8 | 135
30 FRN30AQM®-20 D
45 FRN45AQM-200 E
M10 27
55 FRN55AQ1S-&A1 Figure] M8 135
75 FRN75AQ1S-& F '
0 |FrRNooaQism |79 M2 | 48 | M0 | 27

*1 4.0 kW for the EU.

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

A box @A) replaces an alphabetic letter depending on tippisty destination.
A (Asia) or E (EU)
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B Screw Specifications (400 V class series)

Aux. control
_ Main circuit Grounding power supply
Power I\éomllig? Refer terminals terminals Aux. main circuit
supply nF’l)(F)Jtor Inverter type to: power supply
voltage (KW) Screw| Tigtening o I Tightening ¢ . Tightening
size torque size torque size torque
(N-m) (N-m) (N-m)
0.75 | FRNO.75AQm-400
1.5 | FRN1.5AQN-400]
2.2 | FRN2.2AQ®-400 -
igure
3.7 |FRN3.7AQMW-400 % M4 18 M4 18
(4.0y1 | FRN4.0AQM-4E
5.5 | FRN5.5AQM-400
75 | FRN7.5AQN-400]
11 FRN11AQ®-40
15 FRN15AQM-40] i
Q Figurel g | 58 M6 | 5.8
18,5 | FRN18.5AQm-400 B
22 FRN22AQM-40]
30 FRN30AQMN-40] i
Q Figure| g | 58 M6 | 5.8
37 FRN37AQM-400 c
45 FRN45AQM-40] i
Thice. Q Flgure| Mg | 135 | ms | 135
ree-| s5 FRN55AQM-40 D
phase M3.5 1.2
a00v | 75 FRN75AQ®-40 | Figure V10 07
90 FRN90OAQM-400 E
M10 27
110 FRN110AQ1SH | Figure Vg 135
132 FRN132AQ1S F '
200 FRN200AQ1SI G
220 FRN220AQ1S@ | Figure
280 FRN280AQ1Sl H
315 FRN315AQ1S@ _
355 FRN355AQ1S@ F'glure M12 48 M10 | 27
400 FRN400AQ1S@
500 FRN500AQ1S@ F'gJ”re
710 FRN710AQ1S@ K

*1 4.0 KW for the EU.

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

M (IP21) or L (IP55)

A box (@A) replaces an alphabetic letter depending on tippsty destination.
A (Asia) or E (EU)
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2.3 Terminal Specifications

AWARNING A

When the inverter power is ON, a high voltage igliggl to the following terminals.
Main circuit terminals: L1/R, L2/S, L3/T, P(+), N(U, V, W, RO, T0O, R1, T1, AUX-contact (30A, 3080C, Y5A, Y5C)

Insulation level
Main circuit-Enclosure
Main circuit-Control circuit
Relay output-Control circuit

An electric shock may occur.

: Basic insulation (Ovenage category lll, Pollution degree 2)
: Reinforced insulatiqOvervoltage category lll, Pollution degree 2)
: Reinforced insulatifOvervoltage category Il, Pollution degree 2)

B Terminal Arrangement Diagrams

F' Ul'eﬁ NN EEEEEEENEEEEEEEEEEEREEEEEEE 95 95 95 95 95 95 95 95 95 95
’ : : 1
: 1 HICHNCHIEH IR
: : RIS IBA Pl Pe NG| U || v || w
H H (NC)
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Figure D

Figure E
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2.3 Terminal Specifications
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Figure J it Charging lamp
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2.3 Terminal Specifications

2.3.3.2  Control circuit terminals (Common to all inverter types)

The control circuit terminal arrangement, screvesjzand tightening torque are shown below.

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

Screw type of terminal block (Shipping destinatidsia(-A))

[ysalyscT v3 [ ya [ v2 [FM1[FM2] X5 [ X6 [ X7 EFIEFE

[30B] Y1 [ Y2[ C1[11[PLC] X1 [ X2 [ X3 [ X4 [DX-
[30AT30CcMY[ 1112 [ 13 [CMIFWDIREV] CM [DX+[ SD |
[8[8]®[®[3[8|®[8[3]3|0 9|

8|S[©[8|©[8]88/3|0 5
[B[¢[8[8[e[®]@[s[8[8]8]e|
AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category 11, Pollution degree 2)

Europe type of terminal block (Shipping destinatiBbl(-E))

|
@_@@@@@@_@_@%
[YSATY5C]| Y3 | va [ Vo [FMI [FMe [ X6 [ X6 | X7
DDDD DD LDANDDLD
T’A_W[LYZ[(HI“ PLC] X1 | X2 | X3 | X4 | DX-
D
30CCMY] 11 [ 12 ] 13 | CM [FWD|REV] OM [ DX+ | SD

AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category 11, Pollution degree 2)

Table 2.2 Control Circuit Terminals

Screw specifications Wire strip
by Tightenin Recommentrjﬁej sc-[g\s)v%rci)\f/er length v(ai?g ?r?sgrct)i.o%f
block type | screw sizd %orque 9|wire size (mrm) (tip shape) | —=== slot
—
Screw type 0.7N-m - - -
0.75 mnd
M3 Flat
Europe type O'?\IF?nO'G (AWG 18) screwdriver 6 mm AT
(0.6 x 3.5 mm
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2.4 Cable Glands

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

Sections 2.4.1 and 2.4.2 give the sizes of theecgldnds to be applied when the wires of the
recommended sizes are used. Their sizes and mgypusitions differ depending upon the inverter
capacity.

2.4.1 Cable glands

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

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

Puncheut#  Cable gland bodit Nut *1
in wiring | SKINTOP. MS-M ) SKINDICHT SM-M ) Recommended wiring examples
plate models Size models Size
5311-2010 16 x 1.5 5210-3010 16 x 1.5 For inverter grounding wires
2 5311-2030 25x 1.5 5210-3030 25 x 1.5 For inverter output2
3 For connection to the DC link bus
4 5311-2020 20x 1.5 5210-3020 20 x 1.5 For main power inpuf
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 blogk
7 5311-2040 32x1.5 5210-3040 32 x 1.5 For wiring to the control terminal blogk
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 200 V class series inverters of 5.5 to 11Akand 400 V ones of 11 to 22 kW
(See Figure B.)
Puncheut#  Cable gland bodit Nut *1
in wiring | SKINTOP. MS-M ) SKINDICHT SM-M . Recommended wiring examples
plate models Size models Size
1 5311-2010 16 x 1.5 5210-3010 16 x 1.5 For inverter grounding wires
2 5311-2050 40x 1.5 5210-3050 40 x 1.5 For inverter output2
3 5311-21503 40x 1.5 5210-3050 40 x 1.5 For connection to the DC link bus
5311-21408 | 32x15|  5210-3040 32x 15 (Flolr L"Vs;” power inpu?
4 ]
5311-2040 32x15|  5210-3040 32x1.5 (Flog g?g E\‘;v";’er input?
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 blogk
7 5311-2040 32x1.5 5210-3040 32 x 1.5 For wiring to the control terminal blogk
8 5311-2030 25x1.5 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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2.4 Cable Glands

(3) For 200 V class series inverters of 15 to 1&%V and 400 V ones of 30 to 37 kW
(See Figure C.)

Puncheut#  Cable gland bodit Nut *1
in wiring | SKINTOP. MS-M ) SKINDICHT SM-M ) Recommended wiring examples
plate models Size models Size

5311-21603 | 50x15| 5210-3060 | 50x 1.5 K" nverter output?

Lo e AR P ek
5311-2060 50x1.5  5210-3060 50 x 1.5 (F3°7r LQXg”er output?

2 5311-2050 40x 1.5 5210-3050 40 x 1.5 For connection to the DC link bus

3 5311-21603 50x 1.5 5210-3060 50 x 1.5 For main power input2

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 blogk

6 5311-2040 32x1.5 5210-3040 32 x 1.5 For wiring to the control terminal blogk

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 20 x 1.5 Reserved.

*1 Manufacturer: Lapp Kabel

*2 Prepunched

*3 SKINTOP: MSR-M

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

~

~

Puncheut # Cable gland bodi Nut*1
in wiring |SKINTOP MS-M ) SKINDICHT SM-M ) Recommended wiring examples
plate models Size models Size
5311-21703 63x1.5 5210-3070 63 x 1.5 For inverter output2

2 5311-2060 50 x 1.5 5210-2060 50 x 1.5 For connection to the DC link bus
3 5311-2160 50x 1.5 5210-2060 50 x 1.5 For main power input2
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 blog
6 5311-2040 32x 1.5 5210-3040 32 x 1.5 For wiring to the control terminal blog
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 20 x 1.5 Reserved.

*1 Manufacturer: Lapp Kabel

*2 Prepunched

*3 SKINTOP: MSR-M
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(5) For 200 V class series inverters of 37 to 45 khd 400 V ones of 75 to 90 kW

(See Figure E.)
Puncheut#  Cable gland bodit Nut*1
in wiring |SKINTOP MS-M ) SKINDICHT SM-M i Recommended wiring examples
plate models Size models Size
i 2
5311-2070 63x15  5210-3070 63 x 1.5 .0 inverter output
. (75 kW)
For inverter output2
5311-2080 63 x1.5 5210-3070 63 x1.5 (90 kW)
; —
5311-2070 63x1.5  5210-3070 63 x 1.5 FOr main power input
) (75 kW)
i i For main power input2
5311-2080 63x 1.5 5210-3070 63 x 1.5 (90 kW)
: —
5311-2070 63x1.5  5210-3070 63 x 1.5 For main power inpuft
. (75 kW)
For main power input2
5311-2070 63x 1.5 5210-3070 63 x 1.5 (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 blog
6 5311-2040 32x1.5 5210-3040 32 x 1.5 For wiring to the control terminal blog
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 20 x 1.9 Reserved.

*1 Manufacturer: Lapp Kabel
*2 Prepunched
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2.4 Cable Glands

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

r ~

© O ©@ Y%

Z 'deyd
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©O O,
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Figure C (For inverters of 30 and 37 kW)

00 9%

@@

o

Figure D
4 O)
O
O OO,
Figure E

CO@ Lo

©@©

o /

L] For instructions on how to punch out semi-perfedatections in the wiring plate and set cable
glands on the wiring plate, refer to Chapter 5ti6adc.1.2.1 "(2) Punching out semi-perforated
sections in the wiring plate and setting cable dgah
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2.5 Leakage Current of the EMC Filter

This product uses grounding capacitors for noiggmession which increase the leakage current.

Check whether there is no problem with power sugpbtems.

ACAUTIONA

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

An electric shock may occur.

Table 2.3 Leakage Current of EMC Filter

Leakage current

Leakage current

(mA) (mA)
Input | Input |
power nverter type Under | Under power nverter type Under | Under
normal |worstcasq normal |worstcasq
conditiong conditiong conditiong conditiong
FRNO.75AQM-200 FRN18.5AQM-200 180 291
FRN1.5AQM-200 FRN22AQM-200
198 314
FRN2.2AQM-200 86 140 Three- FRN30AQm-20
Three-| FRN3.7AQM-200 phase| FRN37AQMm-200
phase 200 V 204 322
200 V FRN4.0AQM-2E FRN45AQm-2[1
+, |FRN5.5AQm-20 "1 I FRN55AQ1S-T
FRN7.5AQM-200 224 357 FRN75AQ1S-0 18 23
FRN11AQMm-200 FRN90AQ1S-H
FRN15AQMm-2001 180 291
Leakage current (mA Leakage current (m4)
Input Inverter type Under | Under Input Inverter type Under | Under
power normal |worstcasq | PoOwer normal |worstcase
conditiong conditiong conditiong conditiong
FRNO.75AQMm-41 FRN75AQmm-41
148 440
FRN1.5AQM-40] FRN90OAQM-40]
FRN2.2AQM-40 FRN110AQ1S-A1
FRN3.7AQM-40 55 164 FRN132AQ1S-M
FRN4.0AQM-4E FRN160AQ1S-H
FRN5.5AQM-40] Three- FRN200AQ1S-I1
Three-| FRN7.5AQW-400 phase | FRN220AQ1S-
phase 400V
400 v | FRN11AQMm-401 FRN280AQ1S-@ 2 2
+» | FRN15AQM-400] 2 [FRN315AQ1S-O0
135 417
FRN18.5AQMm-41 FRN355AQ1S-4
FRN22AQm-41 FRN400AQ1S-4
FRN30AQM-400] FRN500AQ1S-@
111 381
FRN37AQmm-400 FRN630AQ1S-4
FRN45AQm-41 FRN710AQ1S-41
119 367
FRN55AQ -4

*1 Calculated based on these measuring condit@®BV/ 50 Hz, grounding of a single wire in
delta-connection, interphase voltage unbalance 246.
*2 Calculated based on these measuring condité®d3V/ 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

(Note Usually there is no need to do anything for the ENltEr.

When the leakage current from the connected EMe€r fidauses problems with the po
supply system, removing screws from terais [E1] and [E2] could improve the probl
Note that doing so loses the effect of the EM@ffito that the inverter is no longer compl
with the EMC standards. To remove those screwssudoyour Fuji Electric representative.

Z 'deyd

For the location of terminals [E1] and [E8ke the arrangement of terminals given in Se
2.3.3.1.

The 200 V class series inverters of 55 kW or alane400 V ones df10 kW or above ha
neither [E1] nor [E2]. If you need to separate EHMC filter from those invertergonsul
your Fuji Electric representative.

SNOILYOIdIO3dS

* FRNO.75AQM-200 to FRN18.5AQM®-2[0, FRNO.75AQM-40 to FRN37AQM-41

Removing the screws from terminals [E1] and [E®}}arates the grounding capacitors, decreasing
the leakage current.

[E1] [E2]

* FRN22AQM-2010 to FRN45AQM-200, FRN45AQM-400 to FRN9OAQM-40]
Secure the filter grounding wires to the supparsig the screws removed from terminals [E1] and

[E2].
Pl P = T&Lﬂ_‘_‘ﬁ%h N[I—) = // jﬁ" -
T N e
@ i@i ® @ @
SoZA | - al _
L1/R | L2/S | L3/T U | v [ W
T LI
i ey = i N =
|| )| | =
[E1] [E 2]
Jr Ll
@' oL ul ON
[ ® | ( - ' ) Supports
5 ® ) el
Filter TEE] (5] y——yﬁﬁ!E:{
grounding — ” = =
wires
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2.6 Derating of Rated Output Current

When increasing the carrier frequency setting (Eancode F26) greater than the factory default 2
kHz, you need to derate the output current rafegating allows the higher ambient temperature than
the rating. The tables below list the deratingdegin relation to the carrier frequency and ambien

temperature. Use the inverters within the rangeifipd below.

(1) IP21: FRNO.75AQ1M-23 to FRN45AQ1M-200, FRNO.75AQ1M-40 to FRN90OAQ1M-4001
IP55: FRNO.75AQ1L-20 to FRN45AQ1L-20, FRNO.75AQ1L-400 to FRN90OAQ1L-40

Carrier Output current derating factor (rated current patio
"igt‘{ﬁgy P21, P21, IP55, IPSS, 50C
(kHz) 50°C 60°C 40°C Groupl | Group2 | Group3| Group4
0.75t0 2 100% 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 t&Wb6and 400 V ones of 45 to 90 kW, the upper limit
of the carrier frequency is 10 kHz. For 200 V oa&80 kW, the upper limit of the carrier frequensy

6 kHz.
Group 1 | 200V class series: FRNO.75AQ1IX2 FRN2.2AQ1L-10

P 400V class series: FRNO.75AQ1I FRN1.5AQ1L-4, FRN2.2AQ1L-4, FRN5.5AQ1L-41
Group 2 200V class series: FRN3.7AQ1IER FRN5.5AQ1L-F1, FRN7.5AQ1L-1

400V class series: FRN7.5AQ1IEU FRN15AQ1L-41, FRN75AQ1L-41, FRN90AQI1L-4]

200V class series: FRN1.5AQ1IER FRN11AQ1L-Z1
Group 3 | 400V class series: FRN3.7AQ1I4 FRN11AQ1L-41, FRN18.5AQ1L-41, FRN22AQ1L-41,
FRN45AQ1L-Ad, FRN55AQ1L-A

200V class series: FRN15AQ1IER FRN18.5AQ1L-71
400V class series: FRN30AQ1IEM FRN37AQ1L-41

Group 4

Note: About FRN22AQ1L-21 to FRN45AQ1L-21, consult your Fuji Electric representative.

A box ([A) replaces an alphabetic letter depending on tippisty destination.
A (Asia) or E (EU)

2-38



2.6 Derating of Rated Output Current

(2) IPO0: FRN55AQ1S-71, FRN75AQ1S-10

Carrier frequency
setting (kHz)

Output current derating factor (rated current datio

Ambient temperature 4C

Ambient temperature 3C

0.751t0 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) IPO0: FRN90AQ1S-71

Carrier frequency
setting (kHz)

Output current derating factor (rated current datio

Ambient temperature 4C

Ambient temperature 3C

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

(4) IPO0: FRN110AQ1S-41 to FRN710AQ1S-41

Carrier frequency Output current derating factor (rated current jatio
setting (kHz) Ambient temperature 4C | Ambient temperature 3G
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 kN, upper limit of the carrier frequency is 4 kHz.

A box ([A) replaces an alphabetic letter depending on tippisty destination.

A (Asia) or E (EU)
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2.7 Operating Environment and Storage Environment

2.7.1 Operating environment

Install the inverter in an environment that sagisfihe requirements listed below.

Table 2.4 Environmental Requirements

Item

Specifications

Ambient
temperature

P21
-10 to +50C
(-10 to +40°C for inverters mounted closely sideskme’)

+50 to +60C
(when current derating )

IP55
-10 to +40C
(-10 to +30°C for inverters mounted closely sideskme’)

+40 to +50C

(when current derating )
P00

-10 to +50C

*The 200 V class series inverters of 18.5 kW orwedad 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, diredight, corrosive or flammable
gases, oil mist, vapor or water drops.
Pollution degree 2 (IEC/EN 60664-{pote 1) Indoor use only
The atmosphere can contain a small amount of salt.
(0.01 mg/cma or less per year)
The inverter must not be subjected to sudden changemperature that will cause
condensation to form.

Altitude 1000 m maxNote 2)

Atmospheric 86 to 106 kPa

pressure

Vibration 200 V class series of 45 kW 200 V class series of 55 kW a| 200 V class series of 90 kW

or below and 400 V ones of{ 75 kW and 400 V ones of 110 to 7/10

90 kW or below kw
. 3mm: 2tolessthan 9 Hz .
3mm: 2tolessthan 9 Hz 9.8 m/Z 9 to less than 20 Hz 3 mm: 2 to less than 9 Hz

10 m/$: 9 to less than 200 H2 /2 20 1o less than 55 Hz 2 m/$: 9 to less than 55 Hz
1m/& 55 to less than 200 Hi M/S: 55 to less than 200 hiz

(Note 1) Do not install the inverter in an enviremhwhere it may be exposed to cotton waste ortrdaist or
dirt which will clog the heat sink in the invertéfthe inverter is to be used in such an environime
install it in the panel of your system or othertgusof containers.

(Note 2) If you use the inverter in an altitude wda000 m, you should apply an output current degdactor
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 Storage environment

2.7.2.1 Temporary storage

Store the inverter in an environment that satidfiesrequirements listed below.

Table 2.6 Storage and Transport Environments

Item Specifications
Storage -251t0 +70C
temperaturel Places not subjected to abrupt temperature chamges
Relative 5 to 95%2 condensation or freezing
humidity

Atmosphere | The inverter must not be exposed to dusts, direclight, corrosive or flammable
gases, oil mist, vapor, water drops or vibratidme &tmosphere must contain only a low
level of salt. (0.01 mg/cfror less per year)

Atmospheric | 86 to 106 kPa (during storage)
pressure

70 to 106 kPa (during transportation)

*1 Assuming comparatively short time storage, algring transportation or the like.

*2 Even if the humidity is within the specified rggements, avoid such places where the inverter
will be subjected t0 sudden changes in temperaiatewill cause condensation to form.

Precautions for temporary storage

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

(2) If the environment does not satisfy the spedifrequirements listed in Table 2.6, wrap the
inverter in an airtight vinyl sheet or the like ftorage.

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

2.7.2.2 Long-term storage

The long-term storage method of the inverter valdéegely according to the environment of the
storage site. General storage methods are desdréied.

(1) The storage site must satisfy the requiremgmesified for temporary storage.
However, for storage exceeding three months, riti@ent temperature range should be within the
range from -10 to 30°C. This is to prevent elegtiol capacitors in the inverter from
deterioration.

(2) The package must be airtight to protect theiiter from moisture. Add a drying agent inside the
package to maintain the relative humidity inside plackage within 70%.

(3) If the inverter has been installed to the em&pt or panel at construction sites where it may be
subjected to humidity, dust or dirt, then tempdyaremove 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 liimeg, the property of the electrolytic capacitorsym
deteriorate. Power the inverters on once a yeakeep the inverters powering on for 30 to 60 miaute
Do not connect the inverters to the load circiec@dary side) or run the inverter.
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2.8 Precautions for Using Inverters

2.8.1

Precautions in introducing inverters

This section provides precautions in introducingenters, e.g. precautions for installation
environment, power supply lines, wiring, and coriivgcto peripheral equipment. Be sure to observe

those precautions.

M Installation env

ironment

Install the inverter in an environment that sagisfihe requirements listed in Table 2.4 in Se@iari.
Fuji Electric strongly recommends installing invezgt in a panel for safety reasons, in particulagm
installing the ones whose enclosure rating is IPOO.

When installing the inverter in a place out of gpecified environmental requirements, it is neagssa
to derate the inverter or consider the panel emging suitable for the special environment or the
panel installation location.

The special environments listed below require usimgspecially designed panel or considering the
panel installation location

Unusual
environments

Possible problems

Sample measures

Remar|

KS

Highly concentrated
sulfidizing gas or

inside the inverter to

Corrosive gases cause paftény of the following measures may be

necessary.

inverter, for example, due t
a carrier running on seam
joints of rails or blasting at
construction site, the
inverter structure gets

o]

13

damaged.

other corrosive gasescorrode, resulting in an - Mount the inverter in a sealed panel wjth
inverter malfunction. IP6X or air-purge mechanism.
- Place the panel in a room free from
influence of the gase
Alot of conductive | Entry of conductive dust | Any of the following measures may be
dust or foreign into the inverter causes a | necessary.
material (e.g., metal | short circuit. - Mount the inverter in a sealed panel.
powders or shavings, )
carbon fibers. or - Place the panel in a room free from
carbon dust) ' influence of the conductive dust.
A lot of fibrous or Fibrous or paper dust Any of the following measures may be
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 & - Put a heating module such as a space
dew condensation | humidifier is used or where heater in the panel.
the air conditioner is not
equipped with a
dehumidifier, high
humidity or dew
condensation results, whigh
causes a short-circuiting o
malfunction of electronic
circuitry inside the inverter,
Vibration or shock | If a large vibration or shock - Insert shock-absorbing materials
exceeding the exceeding the specified between the mounting base of the
specified level level is applied to the inverter and the panel for safe mounting.

2-
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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 builtin a | Exporting. 0
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 ~
export, use a laminated veneer lumbe
(LVL).

W Wiring precautions

)
2
3
4

®)

Route the wiring of the control circuit termigas far from the wiring of the main circuit as
possible. Otherwise electric noise may cause metlioms.

Fix the control circuit wires with a cable treside the inverter to keep them away from the live
parts of themain circuit (such as the terminal block of the maicuit).

If more than one motor is to be connected single inverter, the wiring length shoube the
sum of the length of the wires to the motors.

Precautions for high frequency leakage currents

If the wiring distance between an inverter andadamis long, high frequency currents flowing
through stray capacitance across wires of phasgsause an inverter overheat, overcurrent trip,
increase of leakage current, or it may not asdueeatcuracy in measuring leakage current.
Depending on the operating condition, an excedsaeage current may damage the inverter.

To avoid the above problems when directly connectin inverter to a motor, keep the wiring
distance 50 m or less for inverters of 2.2 kW doweand 100 m or less for inverters of a higher
capacity.

If the wiring distance longer than the specifibde is required, lower the carrier frequency or
insert an output circuit filter (OFEOO-OA) as shown below.

When a single inverter drives two or more motoosinected in parallel (group drive), in
particular, when using shielded wires, the strgyacétance to the earth is large, so lower the
carrier frequency or insert an output circuit fil{l©@FL-O0O0O-0CA).

SNOILYOIdIO3dS

No output circuit filter installed Output circuittér installed
Power Power Max. 5 m o
input input Output circuit filter
— Inverter 3 — 1 Inverter (@
Max. 50 m —— ,
Max. 100 m Max. 400 m

For an inverter with an output circuit filter iafied, the total secondary wiring length should be
400 m or less.

If further longer secondary wiring is requirednsalt your Fuji Electric representative.
Precautions for surge voltage in driving a mdp an inverter

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

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

- Connect a surge suppressor unit (SSU50/100TA&l8)e motor terminal.

- Connect an output circuit filter (OFCHIO-CJA) to the output terminals (secondary circuits)
of the inverter.

- Minimize the wiring length between the invertedamotor (10 to 20 m or less).
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(6) When an output circuit filter is inserted inetlsecondary circuit or the wiring between the
inverter and the motor is long, a voltage loss oedue to reactance of the filter or wiring so that
the insufficient voltage may cause output currestiliation or a lack of motor output torque. To
avoid it, select the constant torque load by sgttive function code F37 (Load Selection/Auto
Torque Boost/Auto Energy Saving Operation 1) todtat keep the inverter output voltage at a
higher level by configuring H50/H52 (Non-linear VRattern, Frequency) and H51/H53
(Non-linear V/f Pattern, Voltage).

M Precautions for connection of peripheral equipment

(1) Power supply lines (Using AC reactor)

If the interphase voltage unbalance ratio of tiveiter power supply is 2 to 3%, use an optional

AC reactor (ACR).

Max.voltaggV) Min. voltaggV)
Three phaseveragevoltage(V)

Interphase&oltageunbalancé%) = x 67 (See IEC/EN 61800-3.)

(2) Molded case circuit breaker (MCCB) or residoatrent-operated protective device (RCD)/earth
leakage circuit breaker (ELCB)

Install a recommended MCCB or RCD/ELCB (with owerent protection) in the primary
circuit of the inverter to protect the wiring. S&nasing an MCCB or RCD/ELCB with a lager
capacity than recommended ones breaks the pratemrdination of the power supply system,
be sure to select recommended ones. Also selea with short-circuit breaking capacity
suitable for the power source impedance.

AWARNING

If no zero-phase current (earth leakage curreri@otige device such as a ground-fault relay isaied
in the upstream power supply line in order to avtiid entire power supply system's shutdgwn
undesirable to factory operation, install a reskdwarent-operated protective device (RCD)/earth
leakage circuit breaker (ELCB) individually to invend to break the individual inverter power supply
lines only.

Otherwise, a fire could occur.

(3) Magnetic contactor (MC) in the inverter inpptifnary) circuit

Avoid frequent ON/OFF operation of the magnetintasctor (MC) in the input circuit; otherwise,
the inverter failure may result. If frequent stsixtp of the motor is required, us&VD/REV
terminal signals or théw / Ge) andé» keys on the inverter's keypad.

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

~~—= From the system's safety point of view, it is recoended to employ such a sequence
CTP shuts down the magnetic contactor (MC) in the itereinput cirwit with an alarm outp!
signalALM issued on inverter's programmable output terminete sequence minimiz
the secondary damage even if the inverter br
When the sequence is employed, connecting the pi@tsary power line to the inverte
auxiliary control power input makes it possible to monttoe inverter's alarm status on
keypad

(4) Magnetic contactor (MC) in the inverter outfsgcondary) circuit

If a magnetic contactor (MC) is inserted in theeirter's output (secondary) circuit for switching
the motor to a commercial power or for any otherppses, it should be switched on and off
when both the inverter and motor are completelpsd. This prevents the contact point from
getting rough due to a switching arc of the MC. ™M@ should not be equipped with any main
circuit surge killer (Fuji SZ-ZNO etc.).

Applying a commercial power to the inverter's attpircuit breaks the inverter. To avoid it,
interlock the MC on the motor's commercial powee livith 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 kilighe inverter's output (secondary) lines.
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2.8 Precautions for Using Inverters

W Noise reduction

If noise generated from the inverter affects otterices, or that generated from peripheral equipmen
causes the inverter to malfunction, follow the baseasures outlined below.

(1) If noise generated from the inverter affects t¢ther devices through power wires or grounding
wires:
- Isolate the grounding terminals of the inverteri those of the other devices.
- Connect a noise filter to the inverter power wire

- Isolate the power system of the other devicemftbat of the inverter with an insulated
transformer.

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

Z 'deyd
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(2) If induction or radio noise generated from itneerter affects other devices:
- Isolate the main circuit wires from the controtait wires and other device wires.

- Put the main circuit wires through a metal cohgipe, and connect the pipe to the ground
near the inverter.

- Install the inverter into the metal panel andraxt the whole panel to the ground.
- Connect a noise filter to the inverter's poweresi
- Decrease the inverter's carrier frequency (F26).

(3) When implementing measures against noise gttefilmm peripheral equipment:

- For inverter's control signal wires, use twisted shielded-twisted wires. When using
shielded-twisted wires, connect the shield of thielded wires to the common terminals of
the control circuit.

- Connect a surge absorber in parallel with magnetintactor's coils or other solenoids (if
any).

M L eakage current

A high frequency current component generated bwlated gate bipolar transistors (IGBTS)
switching on/off inside the inverter becomes leakagrrent through stray capacitance of inverter
input and output wires or a motor. If any of theldems 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 motortsh

to the input (primary) side | 3y yse an earth leakage circuit breaker with losesrsitivity 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 thermalrela

3) Use the electronic thermal overload protectioilt n the inverter,
instead of the external thermal relay.

W Selecting inverter capacity

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

(2) Special motors may have larger rated currean tleneral-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 motarsnotor-driven machinery are described below.

B Motor temperature

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

B Motor noise

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

B Machine vibration

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

- Consider the use of a rubber coupling or vibratiooof rubber.
- Use the inverter's jump frequency control featorskip the resonance frequency zone(s).

- Use the vibration suppression related functiotesothat may be effective. For details, refer @ th
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 gleperpose motors. Select an inverter whose rated
output current is greater than that of the mottvese motors differ from general-purpose motors in
thermal characteristics. Decrease the thermal thmestant of the electronic thermal overload
protection to match the motor rating.

W Brake motors

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

B Geared motors

If the power transmission mechanism uses an oiidated gearbox or speed changer/reducer, then
continuous operation at low speed may cause pboichtion. 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 oFRRENIC-AQUA series of inverters according to
the inverter capacity.

Unit: mm
FRNO.75 to 3.7A0Mm-20 FRN5.5 to 11A0Mm-200
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2.9 External Dimensions

Unit: mm
FRN37 to 45A0m-200
FRN75 to 90A0Qm-400
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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
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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
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B SOURCE mode input with Enable input function used
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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 (fctory default)
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MCCB @ Molded Case Circuit Breaker
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B SOURCE mode input with Enable input function used
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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 brell€CB) or residual-current-operated protectiveide
(RCD)/earth leakage circuit breaker (ELCB) (witfeosurrent protection function) in the primary ciitaf
the inverter to protect wiring. Ensure that thecwir breaker capacity is equivalent to or lowemtliae
recommended capacity.

Install a magnetic contactor (MC) for each irteetto separate the inverter from the power su@Epgrt
from the MCCB or RCD/ELCB, when necessary.
Connect a surge absorber in parallel when instplicoil such as the MC or solenoid near the imvert

To retain an alarm output sign&lLM issued on inverter's programmable output termioglte protective
function or to keep the keypad alive even if themmower has shut down, connect these terminaiseto
power supply lines. Even without power supply teséhterminals, the inverter can run.

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

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

The connection diagram shows factory defaulcfioms assigned to digital input terminals [X1]x¥],
[FWD] and [REV], transistor output terminals [YX fY4], and relay contact output terminals [Y5A/C]
and [30A/B/C].

Terminals [Y1] to [Y4] (transistor outputs) sump both SINK and SOURCE modes. The diagrams below
show the examples of circuit connection betweerirtiresistor output of the inverter's control citand a
PLC.

<Control circuit> Programmable <Control circuit> Programmable
logic controller

logic controller

Photocoupler

Current
Photocoupler

Current

SINK input

’:5_—__‘_

SOURCE input

+24

(@) PLC serving as SINK (b) PLC serving as SOURCE

Slide switches on the control printed circuibd (control PCB). Use these switches to custothize
inverter operations. For details, refer to SecBdh?2 "Setting up the slide switches."

When the Enable function is not to be used, tsbiocuit terminals [EN1] and [PLC] and terminaEN2]

and [PLC] using jumper wires. For opening and clgghe hardware circuit between terminals [EN1] and
[PLC] and between [EN2] and [PLC], use safety congris such as safety relays and safety switches. Be
sure to use shielded wires exclusive to termiriail]] and [PLC] and terminals [EN2] and [PLC]. (Dotn

put them together with any other control signalewir the same shielded core.)

(Missing number for 200 V class series investet 55 kW or above and 400 V ones of 110 kW owvabo

Usually there is no need to do anything for theEfilter.

When the leakage current from the connected EM& fiauses problems with the power supply system,
removing screws from terminals [E1] and [E2] coimgbrove the problem. Note that doing so loses the
effect of the EMC filter so that the inverter is lomger compliant with the EMC standards. To remove
those screws, consult your Fuji Electric reprederga

Usually there is no need to do anything foistheerminals. To be used when the inverter is coetbwith
a power regenerative PWM converter (RHC series).

Main circuit switching connectors. For detailsfer to the FRENIC-AQUA Instruction Manual
(INR-SI47-1611-E), Chapter 2, Section 2.2.3 "Switghconnectors."
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Chapter 3

SELECTING OPTIMAL MOTOR AND
INVERTER CAPACITIES

This chapter provides you with information aboué timverter output torque characteristics, selection
procedure, and equations for calculating capaditideelp you select optimal motor and inverter niedi
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, firgics@ motor and then inverter as follows:

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

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

This section describes the selection proceduréljand (2) above. First, it explains the outpudte
obtained by using the motor driven by the inve(@ERENIC-AQUA).

3.1.1 Motor output torque characteristics

Figures 3.1 and 3.2 graph the output torque cheniatits of motors at the rated output frequency
individually for 50 Hz and 60 Hz base. The horizd@ind vertical axes show the output frequency and
output torque (%), respectively. Curves (a) thro(djhdepend on the running conditions.

Output torque (%)

250

200

180

150

100

50

-50

-100

-150

-200

-250

__________________ Q
* ~i©)
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Do Sae L TN
/ €Y \
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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 thatoeaabtained in the range of the inverter continuous
rated current, where the motor cooling characteristaken into consideration. When the motor runs
at the base frequency of 60 Hz, 100 % output tomgurebe obtained; at 50 Hz, the output torque is
somewhat lower than that in commercial power, d@nfilirther lowers at lower frequencies. The
reduction of the output torque at 50 Hz is duentyéased loss by inverter driving, and that at lowe
frequencies is mainly due to heat generation cabgdtie 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 thatosaobtained in the range of the inverter ratedecurr
in a short time (the output torque is 110% for prieute) when dynamic torque-vector control (F42 =
1) is enabled. At that time, the motor cooling euéeristics have little effect on the output torque

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

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

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

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

In braking of the motor, kinetic energy is convdrt® electrical energy and regenerated to the
reservoir capacitor on the DC link bus of the ingerOnly the motor and inverter consume this eperg
as their internal losses, so the braking torqes ishown in curve (d).

Note that the torque value in % varies accordintpéoinverter capacity.
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3.1 Selecting Motors and Inverters

3.1.2 Selection procedure

Figure 3.3 shows the general selection proceduregtimal inverters. ltems numbered (1) through
(3) are described on the following pages.

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

START

Load torque calculation during | ~ 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 | ---—- (2)

Raise the capacity class

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 dudogstant speed running for all loads.

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

If the acceleration or deceleration time is notrieted, the tentative capacity can apply as a
defined capacity.

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

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

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

2) Calculate the required minimum acceleration toree Figure 3.4)
The acceleration torque is the difference betwaenmotor short-time output torque (base
frequency: 60 Hz) explained in Section 3.1.1 (R)aXimum driving torque in a short time"
and the load torquer(/ ng) during constant speed running calculated in theve (1).
Calculate the required minimum acceleration toroner the whole range of speed.

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

A
g
=2 Motor output torque Twm
o
= Load torque at
constant speed
TL
Minimum acceleration Ne
| ___ftorque 4 _____
Load torque T
0 ——

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 mdemeleration torque characteristics for the
whole range of speed in the same way as for theleration time.

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

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

3) Calculate the deceleration time
Assign the value calculated above to the equa8dil] to calculate the deceleration time in
the same way as for the acceleration time. If tieutated deceleration time is longer than
the requested time, select the inverter and moéwing 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 Tooossogmooo-o- Load torque at
— P ™ constant speed
o Minimum deceleration T ne
E. torque 9 Load torque Tu
P K £ | Minimum deceleration
| torque
Motor output torque Zu Motor output torque Tu
Figure 3.5 Example Study of Minimum Figure 3.6 Example Study of Minimum

Deceleration Torque (1) Deceleration Torque (2)
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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 movedd must be calculated. Calculation for driving a
load along a straight line with the motor is shdvetow.

Where the force to move a load linearly at consspetedy (m/s) is F (N) and the motor speed for
driving this is N1 (r/min), the required motor output torqug (N-m) is as follows:

60-v ' F N.m) (3.1)

21- Ny Ng
where,ne is Reduction-gear efficiency.

Tm

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

_ 60.v
2Tt Nm

-F.Ng (N.m) (3.2)

v

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

The value F (N) in the above equations dependbd®ioad type.

[ 2] Obtaining the required force F

Moving a load horizontally

A simplified mechanical configuration is assumedshswn in Figure 3.7. If the mass of the carrier
table is W (kg), the load is W (kg), and the friction coefiot of the ball screw ig, then the friction
force F (N) is expressed as follows, which is eqoa required force for driving the load:

F=(W,+W)-g-p (N) (3.3)
where, g is the gravity accelerationq.8 (m/$)).

Then, the driving torque around the motor shaétxigressed as follows:

60. v W,+W).g-
T = ot W)- 8-l (. (3.4)
ZT[' NM nG
~—u(m/s)
Load
™~ Carrier table
. WEa)| .~ Wo (kg)
Reduction-gear |
Motor ;ﬂ FANRAANY
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 (&)y-motates at the speed N (t/min), it has the
following kinetic energy:

J 2m- N
E=—. J 3.5

5 ( 50 ) O (3.5
To accelerate the above rotational object, thetkirmergy will be increased; to decelerate thecthj
the kinetic energy must be discharged. The torggeired for acceleration and deceleration can be

expressed as follows:

2n dN
o0 G (N-m) (3.6)

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

T=J

[ 1] Calculation of moment of inertia

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

J=Y(Wi-r?) (kg-m?) (3.7
The following describes equations to calculate mutroéinertia having different shaped loads or load
systems.
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(1) Hollow cylinder and solid cylinder

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

- (Dg D) (g ) (38)

For a similar shape, a solid cylinder, calculagrfoment of inertia asJis O.

J

W (kg)

D1 (m)
. D2 (m) |

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

Table 3.1 lists the calculation equations of monwénnhertia of various rotating bodies includingth
above cylindrical rotating body.
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Table 3.1 Moment of Inertia of Various Rotating Bodies

A L

Mass: W (kg) Mass: W (kg)
Shape Moment of inertia: Shape Moment of inertia:
J (kg-nd) J (kg-nd)
Hollow cylinder W==.(D>-D,%).L.p W=A.B-L.p
o 8@ )ﬂ* 1 c axis baxis aaxis
J=§'W'(D12+Dz2) > > kJ.)
L ¢ | _1 2 2
a~ 145 W . (L +A )
@ 12
Sphere w=".ps. =1 ow.z+l.a2
, 6 P Lo LA L 712 (gAY
o Jo=W. (L02+L0oL+é- L?)
i=Lt.w.p?
10
Cone W:E.DZ.L.p W==.D2.L.p
12
| S O
b ‘ c axis b axis a axis
o 3 2
—% J=5"W-D > >
4N\ Jazi W-(L2+§-D2)
A 12 4
) =A. _1 3
Rectangular prism | W=A-B-L-p | Jp =3 W (L T D?)
Lo L 1
%_ % 1 J =W (L +Lg - L+=- 1?)
J:E. W. (A2 +B?)
~A_ L
Square cone (Pyramid, | w==.A.B.L.p W==.A.B.L.p
rectangular base) | ___° ______________ baxis |- ____
I>
o }
J:i.w.(A2+BZ) co[ J :i.w.(L2+l.A2)
N 20 ®710 4
AL ™ 3 3
Lo L Jo=We (LoP+5- Lo L+=-17)
i | 2 5
Triangular prism w=Y3.a2.L. 0
4
1 T
‘ A J==.W.A?2 W=—.D2.L.
\‘“L—" 3 ¢ axis b axis 12 P
LS 5
Tetrahedron with an W :£. A2.L.p
equilateral triangular |~ 12~~~ a 1 3
base Jp=—+W-.(L2+2.D?)
3 10 8
5 2 5

Main metal density (at 2@) p(kg/m®) Iron: 7860, Copper: 8940, Aluminum: 2700
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3.1 Selecting Motors and Inverters

(3) For aload running horizontally

Assume a carrier table driven by a motor as shovAigure 3.7. If the table speedigm/s) when the
motor speed is H(r/min), then an equivalent distance from the sksaéiqual to 6@ / (21t Ny) (m).
The moment of inertia of the table and load toghaft is calculated as follows:

60- v

J= (m) - (Wo + W)  (kg- m?) (3.9)

[ 2] Calculation of the acceleration time

Figure 3.9 shows a general load model. Assumesatimadtor drives a load via a reduction-gear with
efficiency ne. The time required to accelerate this load in dtgie to a speed ofy\Nr/min) is
calculated with the following equation:

- Jl+~]2/r]<3 . 2m- (Nw —0)
™~ 1/Ns 60 ©

(3.10)

tacc

where,

Ji: Motor shaft moment of inertia (kg?n

J: Load shaft moment of inertia converted to motwfs(kg- nf)
Tm: Minimum motor output torque in driving motor (N) m

T.: Maximum load torque converted to motor shaft (IN-m

Ne: Reduction-gear efficiency.

As clarified in the above equation, the equivalemment of inertia becomestk/ns) by
considering the reduction-gear efficiency.

J1 (kgem2) Jz2 (kgem2)
Ne
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 addad stop the motor rotating at a speed @gf N
(r/min) is calculated with the following equation:

JhtJ- N 2m- (0-Nw)
= . S 3.11
tDEC TM TL. . 60 ( ) ( )

where,

Ji: Motor shaft moment of inertia (kg4n

J: Load shaft moment of inertia converted to motwafs(kg- nf)

Tm: Minimum motor output torque in braking (or decaténg) motor (N-m)
T.: Maximum load torque converted to motor shaft (N-m

Ne: Reduction-gear efficiency

In the above equation, generally output torglis negative and load torqud is positive. So,
deceleration time becomes shorter.
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3.1.3.3 Heat energy calculation of braking resistor

If the inverter brakes the motor, the kinetic eyesfmechanical load is converted to electric epéog

be transmitted into the inverter circuit. This regmtive energy is often consumed in so-called
braking resistors as heat. The following explairestiraking resistor rating.

[ 1] Calculation of regenerative energy

In the inverter operation, one of the regenerativergy sources is the kinetic energy that is géegra
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) notates at a speeds (#/min), its kinetic energy is as

follows:
E:ﬂ.(w)z (I=Ws) (3.12)
2 60 '
1
= «J. N2 3.12)'
T84 N.® ) (3.12)

When this object is decelerated to a spee@/Min), the output energy is as follows:

_J [(omeN, Y (2m Ny Y

E—E-[( o0 ] ( 0 ” 4) (3.13)
=1 aNg-ND) O (3.13)
1824 ~ 2 ¢ '

The energy regenerated to the inverter as shoviaigire 3.9 is calculated from the reduction-gear
efficiencyngand motor efficiencyy as follows:

Ezﬁ'(\]{*\]z'rle) 'r]M'(sz_le) @) (3.14)

[ 2] Calculation of energy able to regenerate per inverter

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

Ec=§- c.-V? () (3.15)

If the value E obtained by the equation (3.14) dusxceed the value Ec obtained here, the inverte
is able to decelerate its load.

3-10



Chapter 4
SELECTING PERIPHERAL EQUIPMENT

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

4.1 Configuring the FRENIC-AQUA

This section lists the names and features of perglequipment and options for the FRENIC-AQUA
series of inverters and includes a configuraticemeple for reference.

xl

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

Figure 4.1 Configuration Example
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4.2

Currents flowing across the inverter terminals

Table 4.1 summarizes average (effective) electuicents flowing across the terminals of each

inverter model for ease of reference when you seledpheral equipment and options.

Table 4.1 Currents Flowing through Inverter

Power supply

Nominal applied

Inverter type

50 Hz, 200 V

Input RMS current

DC link bus current

voltage motor (kW)
(A) (A)

0.75 FRNO.75AQm-20] 3.2 4.0

1.5 FRN1.5AQM®-200 6.0 7.4

2.2 FRN2.2AQ®-200 8.6 10.6

@or | FRNdoAGmoE 148 18.2
5.5 FRN5.5AQM-200 20.6 25.3
7.5 FRN7.5AQM-200 27.8 34.1
11 FRN11AQM®-200] 41.4 50.7
Thf&;@ase 15 FRN15AQMN-200 55.8 68.4
18.5 FRN18.5AQMN-2] 69 84.6

22 FRN22AQM-20] 82.2 101

30 FRN30AQM-20] 112 138

37 FRN37AQM-20] 139 171

45 FRN45AQM-20] 167 205

55 FRN55AQ1S-21 203 249

75 FRN75AQ1S-21 282 346

90 FRN90AQ1S-Z1 334 409

* 4.0 kW for the EU.

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

A box @A) replaces an alphabetic letter depending on tippsty destination.
A (Asia) or E (EU)

Note:

supply of 200 V, 50 Hz, Rsce = 120.

If the power supply voltage differs from 200 V¢chuas 230 V, the input RMS current values will vary

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 400V, 50 H_Z
voltage motor Inverter type Input RMS current| DC link bus current
(kW) (A) (A)
0.75 FRNO.75AQm-40 1.6 2.0
1.5 FRN1.5AQM-400 3.0 3.7
2.2 FRN2.2AQ®-400 4.3 5.3 o
- >0
R :
55 FRN5.5AQM-40 10.3 12.7 =
7.5 FRN7.5AQW-40 13.9 17.1 @
11 FRN11AQM-40] 20.7 25.4 ﬁ
15 FRN15AQM-400 27.9 34.2 %‘
18.5 FRN18.5AQm-40 34.5 42.3 2
22 FRN22AQ®-400 411 50.4 o
30 FRN30AQM-40] 55.7 68.3 T
37 FRN37AQM-400 69.4 85.0 A
45 FRN45AQM-400] 83.1 102 =
Three-phase 55 FRN55AQM-40] 102 125 bS]
400 V c
75 FRN75AQM-400] 136 166 T
90 FRN9OAQM-40] 162 199 m
110 FRN110AQ1S@ 201 246 B
132 FRN132AQ1S@ 238 292
160 FRN160AQ1S@ 286 350
200 FRN200AQ1S@ 357 437
220 FRN220AQ1S@ 390 478
280 FRN280AQ1S@ 500 613
315 FRN315AQ1S@ 559 685
355 FRN355AQ1S@ 628 770
400 FRN400AQ1S@ 705 864
500 FRN500AQ1S@ 881 1080
630 FRN630AQ1S@ 1115 1367
710 FRN710AQ1S@ 1256 1539

* 4.0 kW for the EU.
Note: A box (W) replaces an alphabetic letter depending on thiosure.

M (IP21) or L (IP55)

A box @) replaces an alphabetic letter depending on tippsiy destination.
A (Asia) or E (EU)

Note: The input RMS current values listed in the abalse apply when the inverter is connected withagyo
supply of 400 V, 50 Hz, Rsce = 120.

If the power supply voltage differs from 400 Vchuas 380 V, the input RMS current values will vary
inverse proportion to the voltage.
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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
m MCCBs and RCDs/ELCBs* * With overcurrent protection

Molded Case Circuit Breakers (MCCBSs) are desigonaatatect the power circuits between the power
supply and inverter's main circuit terminals ([L1/R2/S] and [L3/T]) from overload or short-cirduyi
which in turn prevents secondary accidents caugdlebbroken inverter.
Residual-Current-Operated Protective Devices (R{E2s)h Leakage Circuit Breakers (ELCBS)
function in the same way as MCCBs.

Built-in overcurrent/overload protective functigm®tect the inverter itself from failures relatedts
input/output lines.

m MCs

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

At the power supply side

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

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

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

(3) Cut off the inverter from the power supply whtie MCCB inserted in the power supply side
cannot cut it off for maintenance or inspectiongmse. For the purpose only, it is recommended
that you use an MC capable of turning the MC ON/@f&hually.

~ Avoid frequent ON/OFF operation of the magnetic tactor (MC) in the input circu

Note  otherwise, the inverter failure may result.

The frequency of the MC's ON/OFF shd not be more than once per 30 minutes. To a
10-year or longer service life of the inverteshibuld not be more than once per hour.
If frequent start/stop of the motor is requirede B®VD/REV terminal signals or thew,
andé= keys on the inveler's keypac

At the output side

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

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

~—— If a magnetic contactor (MC) is inserted in theerter's output (secondary) circuit

(.Tp switching the motor to a commercial power or foy ather purposes, it should be switc
on and off when both the invertench motor are completely stopped. This prevent
contact point from getting rough due to a switchamg of the MC. The MC should not
equipped with any main circuit surge killer (Fug-gM0O, etc.).
Applying a commercial power to the inverter's otigrcuit breaks the inverter. To avoic
interlock the MC on the motor's commercial powaelwith the one in the inverter out
circuit so that they are not switched ON at theeséime.

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

(3) Selectively cut off the motor whose thermal oad relay or equivalent devices have been
activated.

4-4



4.3 Peripheral Equipment

Driving the motor using commercial power lines

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

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

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

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

AWARNING

Insert an MCCB or RCD/ELCB (with overcurrent proten) recommended for each inverter for jts
input circuits. Do not use an MCCB or RCD/ELCB ofighter rating than that recommended.

Doing so could result in a fire.

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

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)
—@Ll /L—1©—© L1/R
Three-phase i1y in §T2 i in
by % o0 o0
T —@e<l 2 i/—Q—Q.LS 3 i/—©—(|'3: O L3T
el A |

* With overcurrent protection

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

PO‘\'IV;;:UDDB applied moto Inverter type RCD/ELCB . . . o
ge (kW) Rated current (A For input circuit| For input circuit

0.75 FRNO.75AQm-200 5

15 FRN1.5AQm-200 10

2.2 FRN2.2AQm-200 SC.05 SC-05

3.7 FRN3.7AQMW-20 20

(4.0)* FRN4.0AQMW-2E

5.5 FRN5.5AQM-200 30 SC-4-0

75 FRN7.5AQm-200 40 SC-5-1 SC-5-1

11 FRN11AQ®-20 50 SC-N1 SC-N1
Thrze(fdﬁr‘a& 15 FRN15AQW-200 75 SC-N2 SC-N2

18.5 FRN18.5AQm-20 SC-N2S

22 FRN22AQM-200 100 SC-N2S SC-N3

30 FRN30AQ®-20 150 SC-N4 SC-N4

37 FRN37AQM-200 175 SC-N5 SC-N5

45 FRN45AQM-200 200 SC-N7 SC-N7

55 FRN55AQ1S-P1 250 SC-N8 SC-N8

75 FRN75AQ1S-P1 350

90 FRN90AQ1S-M 400 SC-N11 SC-N11

*

4.0 kW for the EU.

Note: A box (®) replaces an alphabetic letter depending on thiosure.

M (IP21) or L (IP55)

A box @) replaces an alphabetic letter depending on tippsty destination.

A (Asia) or E (EU)
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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)

Nominal MCCB, MC
PO\\//v;;:ugph applied motoy Inverter type RCD/ELCB For i reuitlE o
g (KW) Rated current (A) 70" input circuit|For output circuit
0.75 FRNO.75AQm-40 5
1.5 FRN1.5AQ®=-40
2.2 FRN2.2AQ®m-40 SC-05
3.7 FRN3.7AQM-400 10 SC-05
(4.0)*1 | FRN4.0AQm-4E o
55 FRN5.5AQ®-40 15 3
©
7.5 FRN7.5AQm-40 20 SC-05 I
11 FRN11AQM=-40 30 SC-4-0
15 FRN15AQM-40 40 SC-5-1 SC-5-1 @
m
18.5 FRN18.5AQm-4 m
Q 50 SC-N1 SC-N1 @)
22 FRN22AQ®-40 =
30 FRN30AQM®-4 75 SC-N2 SC-N2 c.z)
37 FRN37AQMm-40 100 SC-N2S SC-N2S Fﬁ
45 FRN45AQMm-40 100 SC-N3 .
Three-phase SC-N3 E
400V 55 FRN55AQMm-40] 125 SC-N4 i
75 FRN75AQMm-40 175 SC-N4 SC-N5 g
90 FRN9OAQM-40 200 SC-N7 SC-N7 m
11 FRN110AQ1S& 2 Q
0 0AQLS S0 SC-N8 SC-N8 C
132 FRN132AQ1s44 300 E
160 FRN160AQ1S4 350 SC-N11 SC-N11 g
200 FRN200AQ1S4 —
500 SC-N12 SC-N12
220 FRN220AQ1S44
280 FRN280AQ1S44 600
315 FRN315AQ1S44 800 SC-N14 SC-N14
355 FRN355AQ1S4
400 FRN400AQ1S4 1200 SC-N16 SC-N16
500 FRN500AQ1S44 610CM*2 610CM*2
630 FRN630AQ1S44 1400 612CM2 612CM*2
710 FRN710AQ1S44 1600 616CM2 616CM*2

*1 4.0 kW for the EU.

*2 The 610CM, 612CM, and 616CM are manufacturedizhi Electric Works Co., Ltd.

Note: A box (W) replaces an alphabetic letter depending on thiosure.

M (IP21) or L (IP55)
A box @A) replaces an alphabetic letter depending on tippsty destination.
A (Asia) or E (EU)

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

- The above table lists the rated current of MC@Bd RCDs/ELCBs to be used in the power control
panel with an internal temperature of lower thafi(rhe rated current is factored by a correction
coefficient of 0.85 as the MCCBs' and RCD's/ELGBH#inal rated current is specified when using
them in an ambient temperature of60r lower. Select an MCCB and/or RCD/ELCB suitdble
the actual short-circuit breaking capacity needed/bur power systems.

- For the selection of the MC type, it is assunteat the600 V HIV wires (allowable ambient
temperature: 75°C) for the power input/output of the inverter aredidéan MC type for another
class of wires is selected, the wire size suitédri¢he terminal size of both the inverter and @
type should be taken into account.

- Use RCDs/ELCBs with overcurrent protection.

- To protect your power systems from secondarydeeits caused by the broken inverter, use an
MCCB and/or RCD/ELCB with the rated current listedhe 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 bgadlof an electro magnetic switch or solenoid valve
Use of a surge killer is effective in preventing tblectronic equipment, including inverters, from
damage or malfunctioning caused by such surges.

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

Refer to the catalog "Fuji Surge Killers/Absorb@i$s118: Japanese edition only)" for details. These
products are available from Fuji Electric Techn@m, Ltd.

Note: Do not connect the surge killers to the secon@augput) circuit of the inverter.

o
T

gy “teg

Mounting Terminal screw
26 screw (M4) .35 (M4)
‘ 2 MCCE Inverter
or
35 mm wide | 1 * FSL-323
IEC standard leleleh RCD/ELCB
rail Ir 1l —X

= 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

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

Applicable arrester models are CN5132 for threesph@00V class series, and CN5134 for
three-phase 400V class series. (CN523 series WittA2of discharging capability is also available.)
Figure 4.4 shows their external dimensions and edtion examples. Refer to the catalog "Fuji Surge
Killers/Absorbers (HS165a: Japanese edition ority)tetails. These products are available from Fuiji
Electric Technica Co., Ltd.

® Three-phase (240/440 VAC)

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

N
5 — Master Inverter @ *1 Keep the wiring length as short as possible.
T — MooH
H == pRE— Ty _L__ - = *2 The models with a built-in arrestor separator
i Arrester | {Plug fuse or } (CN5212-FK and CN5232-FK) are not required
' separator *2 | \MCCB when the short-circuit current of the circuit is 250
1
! ,:j ,:5 ,:5, VAC, 10 kA or less.
! 111 L2 EiLE
1
i oo
)
1
1
! @ @w 1
— =

Red LED operation
indicator *2

35 mm wide
rail lock

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.

-~

=Ll

:]] Grounding terminal (E)
" - T%
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 Fuji Electric Technica Co., Ltd.

Figure 4.4 Arrester Dimensions and Connection Examples



4.3.4  Surge absorbers

A surge absorber absorbs surges or noises genératechagnetic contactor (MC) or solenoid valve
in the power system to effectively protect elecitomquipment in the panel from malfunctions or
breakdown. Installed parallel to a coil of an MGlemoid valve, or L load, a surge absorber absarbs
surge voltage.

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

The surge absorbers are available from Fuji Ekedteichnica Co., Ltd.

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

6x+0.5 10.4%1 300(Lead wire)40+1 30+1
w _—
< -—
R =
— N 4L N

Type: S1-B-0O (for mini-control relay or timer)
6+0.5 9.1+1 300(Lead wire)40+1 20+1

ﬂ N

«
<
o I -PH

LN
N

17.5*+1

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

powetfactor 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 sid: (With PWM converter) (Without PWM converter)

Thus, energy saving during regenerative operas
possible

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

Rated continuous regeneration:  100%
Rated regeneration for 1 min 150% (CT use)
120% (VT use)

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 ant
countermeasures.

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

3) The converter can issue warning signals like

Allowable characteristics of the RHC unit

" Continuous allowable ¢ power {100%, continuous jw
- e - i

TR 5 G
100 |- ot ot s

Allowable regenerative power

overload, heat sink overheating, or the end of SO\ e e s e Do

service life prior to converter tripping. “ R :

30 T e e S e T

B Enhanced network support 2 }

The converter can be connected to MICREX: F 0 0 D
series and CC-Link master devices (using option). ) e o =

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 idamger compliant with the EMC standards.

AWARNING

When using 200 V class series inverters of 45 k\Wedow and 400 V ones of 90 kW or below in comhiorat]
with the PWM converter, be sure to remove EMC fitjeounding screws (E1, E2). The 200 V class se
inverters of 55 kW or above and 400 V ones of IM0dt above remove the connector of the EMC filter.

Fire or an accident could occur.

When replacing conventional models (FRENIC5000VG7RENIC5000G11S) with the FRENIC-AQUA,
may be necessary to change wiring.

Malfunction could occur.

4-11
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[ 2] Specifications
[2.1] Standard specifications

W 200 V class series

Iltem Standard specifications
200 V class series
Type RHAOO-2C
7.5 11 15 18.5| 22 30 37 45 55 75 90
Applicable inverter
capacity (kW) 7.5 11 15 18.5| 22 30 37 45 55 75 90
Continuous
% é_ capacity (kW) 8.8 13 18 22 26 36 44 53 65 84 103
S 8 Overload rating 150% of continuous rating for 1 min
5 Voltage 200 V 320 to 355 V (Variable with input pemvoltage)*1)
Required powersupply g5 | 14 | 19 | 24| 20| 38| 47| 57 70 03 1M1
(kVA)
Carrier frequency 15 kHz (typical) 10 kHz (typical
Applicable inverter 11 | 15 | 185 22 | 30 | 37 | 45| 55| 75| 90| 11
capacity (kW)
Continuous
- . 13 18 22 26 36 44 53 65 88 108 126
% §_ capacity (kW)
£ 8 Overload rating 120% of continuous rating for 1 min
'S Voltage 200 V 320 to 355 V (Variable with input pemvoltage)*1)
Required power supply 4 | 19 | 24 | 20| 38| 47| 57| 70 93 111 136
(kVA)
Carrier frequency 10 kHz (typical) 6 kHz (typical)
S | Number of phases .
= ! - *
S |voltage, frequency Three-phase three lines, 200 to 220 V 50 Hz, 2@BV 60 HZ(*2)
3 | Voltage/frequency . 0 0 o0
E fluctuation Voltage: -15 to +10%, Frequencs5%, Voltage unbalance: 2% or 1€%8)

(*1) When the power supply voltage is 200 V, 220A280 V, the output voltage is approximate 320 VI3&3 VDC, or 355 VDC,
respectively.

(*2) The input power 220-230 V / 50 Hz is availableindividual order.

(*3) Voltage unbalance (%) = (Max. voltage (V) -Mivoltage (V)) / Three-phase average voltage (8) x
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4.4 Options

W 400 V class series

Item Standard specifications

400 V class series

Type RHAOO-4C
yp 7.5/ 11| 15(18.9 22| 30| 37| 45| 55| 75| 90 | 110132 160200]220|280|315|355400]500| 630
Applicable inverter |, | 1, | 1110d 55| 30| 37| 45| 55| 75| 90 |110{132|160|200| 220/ 280| 315|355 400|500 630
capacity (kW)
= Continuous 8.8/ 13| 18| 22| 26| 36| 44| 53| 65 | 88103/ 126 150|182|227247314|353400| 448|560 705
o | 2 | capacity (kW)
-é 5 | Overload rating 150% of continuous rating for 1 min
= Voltage 400 V 640 to 710 V (Variable with input pemvoltage)*1) 9
O
Q
i ©
ﬁ%%'red Power supply g o1 141 19| 24| 29| 38 | 47| 57| 70 | 93| 111|136 161|196/ 244| 267|341| 383|433] 488|610 762 -
Carrier frequency 15 kHz (typical) 10 kHz (typical) ?tyk;:i'czal) rU|:|)
m
- - m
Applicable inverter |, | 111 d 55| 30| 37| 45| 55 | 75| 90 | 110|132 160|200 220|280 315|355/ 400 500 0O
capacity (kW) =
: Z
Continuous 9)
2| 5 |capacity (kw) 13| 18| 22| 26| 36| 44| 53| 65 | 88103126 150]182|227|247|314| 353 400| 448|560 v
E g Overload rating 120% of continuous rating for 1 min Ry
. — T
'S Voltage 400 V 640 to 710 V (Variable with input pemwoltage)*1) %
(Flz(‘\a/%'md power supply ;1 19| 24| 29| 38| 47| 57| 70| 93 | 111 136|161/ 196|244|267| 341|383 433|488 610 3
>
Carrier frequency 10 kHz (typical) 6 kHz (typical) B
c
(O]
= Number of phases, ) . . =
S |voltage, frequency Three-phase three lines, 380 to 440 V 50 Hz, 38V 60 Hz*2) 2
b m
3 | Voltage/frequency . o o . 50 pd
E— fluctuation Voltage: -15 to +10%, Frequencs5%, Voltage unbalance: 2% or 1€s3) 5
(*1)

When the power supply voltage is 400 V, 44@¥460 V, the output voltage is approximate 640 VB85 VDC, or 710 VDC,
respectively.

(*2) When the power supply voltage is 380 to 3980/ and 380 to 430 V/60 Hz, tap-switching is reediin the converter. When
the power supply voltage is less than 400 V, itdsessary to decrease the converter capacity.

(*3) Voltage unbalance (%) = (Max. voltage (V) -mioltage (V)) / Three-phase average voltage (@Y x

[2.2] Common specifications

Item Specifications
Control method AVR constant control with DC ACR min
Running/Stopping Starts rectification when the @nter is powered ON after connection.

Starts boosting when it receives a run signal (r@e [RUN] and [CM]
short-circuited or a run command via the commuivoatlink).

After that, the converter is ready to run.

Running status signal Running, power running, regeive operation, ready-to-run, alarm output
(for any alarm), etc.
CT/VT switching 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 mpde

Control

Carrier frequency Fixed to high carrier frequency

Input power factor 0.99 or above (under 100% Idatl)

Restart after momentary powerShields the gate when the voltage level reachesitdervoltage level if a

failure momentary power failure occurs, and the convederautomatically restart
after the power recovers.

Power limiting control Controls the power not tccerd the preset limit value.

(*1) When the power supply voltage is 420 V or abawel the converter is running under 50% load ovebthe power factor
decreases to about 0.95 (only under regenerativieatp
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Item

Specifications

Indication

Alarm display
(Protective functions)

AC fuse blown, AC overvoltage, AC undervoltage, &¥&rcurrent, AC input

current error, input phase loss, synchronous paupply frequency error,
DC fuse blown, DC overvoltage, DC undervoltage rgbaircuit fault, heat

sink overheat, external alarm, converter intervarbeat, overload, memory
error, keypad communications error, CPU error, oektwdevice error,

operation procedure error, A/D converter errorjagbtnetwork error, IPM

error

Alarm history

Saves and displays the most receraldiOns.

Saves and displays the detailed information otripecause for the previous
alarm.

Monitor

Displays input power, input current in RMi8put voltage in RMS, DC link
bus voltage and power supply frequency.

Load factor

Allows the user to measure the loatbfagith the keypad.

Language

Allows the user to specify or refer toction codes in any of the three
languages--Japanese, English and Chinese.

Charging lamp

Lights when the DC link bus capadsgarharged.

[ 3] Function specifications

(1) Terminal functions

= c
@ '% Symbol Name Functions
6 o
L1/R, L2/S, | Main circuit power Connects with the three-phase input power linesoudin a
= | L3/MT inputs dedicated reactor.
§ P(+), N(-) Converter outputs Connects with the powsut terminals P(+) and N(-) on an
'S inverter.
c
g LYe} Grounding Grounding terminal for the convertetiassis (or casing).
RO, TO Auxiliary power input | For a backup of the control circuit power suppbniect the power
for the control circuit | lines same as that of the main power input.

-|RL,S1,T1 Synchronous power | Voltage detection terminals for the internal cohtrfidthe converter.
CNC] input for voltage Connect with the power supply side of the dedicagsattor or
S8 detection filter.

g% R2, T2 Inputs for control Detection terminal for AC fuse blown.
monitoring
[RUN] Run command Short-circuiting terminals [RUBNd [CM] runs the converter;
opening them stops the converter.
[RST] Reset alarm command When the converter stijjesto an alarm, removing the alarm
factor and short-circuiting the terminals [RST] d@M] cancels
= the protective function, restarting the converter.
E» [X1] General-purpose 0: Enable external alarm tripTHR
o 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 digitinput signals.
[PLC] PLC signal power Connects to PLC output sigeawer supply. (Rated voltage: 24
VDC (22 to 27 VDC)
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4.4 Options

Classifi-
cation

Output signal

Symbol Name Functions
[30A/B/C] Alarm relay output Outputs a signal when the protective function igvated to stop

(for any alarm)

the converter.

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

[Y1], [Y2], General-purpose 0: Converter running RUN

[Y3], [Y11] transistor output 1: Converter ready to run RDY

to [Y18] 2: Power supply current limitinig-
3: Lifetime alarm LIFE
4: Heat sink overheat early warniRRE-OH

— 5. Overload early warning PRE-OL

[CME] Digital output common | g: pPower running DRV
7: Regenerating REG
8: Current limiting early warninQUR
9. Restarting after momentary power faillWeRES
10: Synchronizing power supply frequer@y-HZ
11: Alarm content 1 AL1

[YSA/C] Relay output 12: Alarm content 2 AL2
13: Alarm content 4 AL4
14: Option DO OPT-DO

* Mounting the OPC-VG7-DIOA option makes 8 poinfsO
extended functions available. (DI functions areanailable.)

[A01], [AO4], | General-purpose 0: Input power PWR
[A05] analog output 1: Input currentin RMS ~ I-AC

2: Input voltage in RMS  V-AC

3: DC link bus voltage V-DC

4: Power supply frequency FREQ

5: +10 V test P10

6: -10 V test N10

* Mounting the OPC-VG7-AIO option makes 2 pointsAgd

extended functions available. (Al functions are aailable.)

M] Analog output common| Common terminal for analog output signal.

[73A], [73C] | Charging resistor input| Control output for the input relay of the externhhrging resistor

relay outputs

(73).

(2) Communications specifications

Iltem

Specifications

General communications
specifications

Monitoring the running information, running stataisd function code
data, and controlling (selecting) the terminals \RIJRST] and [X1].

* Writing to function codes is not possible.

RS-485 (built-in, as standard)

Communicating withGor PLC.

(The converter supports the Fuji general-purposertey protocol and
Modbus RTU protocol.)

T-Link (option)

Mounting the OPC-VG7-TL option enables communicatioith a
T-Link module of MICREX-F or MICREX-SX via a T-Linketwork.

SX-bus (option)

Mounting the OPC-VG7-SX option enables communicatwith a
MICREX-SX via an SX bus network.

CC-Link (option)

Mounting the OPC-VG7-CCL option enables commundratwith a
CC-Link master.

Communications specificatic

Traceback Hardware
(option)

Mounting the OPC-RHC-TR option enables tracing bafdke running
status data of the converter.

WPS-LD-TR software is required.

Software

Installing the WPS-RHC-TR software enables collertifi traceback
data on the PC.

Optical communication (optior]

) Mounting the OPC-VG7-SI option enables load shadagtrol in the
parallel multiplex system, supporting up to 2400 k&lpacity.
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(3) Function settings

FL::%%}LO” Name FL::%%}LO” Name
FOO Data protection HO1 Station address
FO1 High frequency filter selection HO2 Communioast error processing
F02 Restart mode after momentary power failupdH03 Timer
(Mode selection) HO4 Baud rate
FO03 Current rating switching HO5 Data length
Fo4 LED monitor, item selection HO6 Parity bits
FO05 LCD monitor, item selection HO7 Stop bits
FO06 LCD monitor, language selection HO8 No-resparser detection time
FO7 LCD monitor, contrast control HO09 Responseriae
F08 Carrier frequency H10 Protocol selection
EO1 Terminal [X1] function H11 TL transmission foam
EO2 to E13| Terminal [Y1], [Y2], [Y3,], [Y5], [Y11] to H12 Parallel system
[Y18] function H13 Number of slave stations in parallel system
E14 I/O function normal open/closed H14 Clear aldata
E15 RHC overload early warning level H15, H16 Powgoply current limiter (driving 1/2)
E16 Cooling fan ON/OFF control H17, H18 Power syppirrent limiter (braking 1/2)
E17 Under current limiting (Hysteresis width) HX®R0 Current limiting early warning (level/timer)
E18 to E20| A01, A04 and A05, function selection M09 Power dygpequency
E21 to E23| A01, A04 and A05, gain setting M10 Input power
E24 to E26| AO01, AO4 and AO5, bias setting M11 Input currenRIMS
E27 A01, A04 and AO5, filter setting M12 Input \adie in RMS
S01 Operation method M13 Run command
S02, S03 Power supply current limiting M14 Running status
(driving/braking) M15 Output terminals [Y1] to [Y18]
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(4) Protective functions

LED
Item monitor Description Remarks
displays:
AC fuse blown ACF Stops the converter output if A2 fuse
(R-/T-phase only) is blown.
AC overvoltage AOV Stops the converter output ugdetection of an
AC overvoltage condition.
AC undervoltage ALV Stops the converter output udetection of an Q
AC undervoltage condition. B
AC overcurrent AOC Stops the converter output éf pleak value of IN
the input current exceeds the overcurrent level. "
AC input current error| ACE Stops the converter atitppon detection of the AL
excessive deviation of the AC reactor from the Ay
AC input. %'
Input phase loss LPV Stops the converter output wigdection of an 2
input phase loss. m
Y
Synchronous power | FrE After the MC for charging circuit (73) is tuhe T
frequency error on, the converter checks the power frequency. If %
it detects a power frequency error, this functipn §
stops the converter output. An error during ~
converter running (e.g., momentary power B
failure) triggers no alarm. c
T
DC fuse blown dCF Stops the converter output ifdiefuse (P 18.5 kKW or above r%
side) is blown. 5

DC overvoltage dov Stops the converter output ugetection of a | 200 V class series:
DC overvoltage condition. 400 V3V

If a power failure continues for a long time andsog v class series:
the control power source is shut down, this | ggg v+5 v
alarm is automatically reset.

DC undervoltage dLv Stops the converter output ugetection of a | 200 V class series:
DC undervoltage condition. Stops at 185V,

If a power failure continues for a long time andestarts at 208 V.
the control power source is shut down, this | 400 Vv class series:
alarm is automatically reset. Stops at 371V,

restarts at 417 V.

Charging circuit fault PbF Stops the converter atitpon 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 outpah uletection of a
heat sink overheat.

External alarm OH2 Stops the converter output upoript of an Condition: THR
external signalTHR. (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 OoLu Stops the converter outptit the inverse-time Activate at 105%,
characteristics due to the input current. 150% for 1 min
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LED
ltem monitor Description Remarks
displays:

Memory error Erl Stops the converter output if adaiting error
or any other memory error occurs (when the
checksums of the EEPROM and RAM do no
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 ouifpafatal error Applies to T-Link,
(including no power supply connection) occursSX-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 outpatrudetection of a
failure in the A/D converter circuit.

Optical network error Erb Stops the converter outaatn detection of an
optical cable break or a fatal error in the optical
option.

IPM error IPE Activated when the IPM's self-diagisos 15 kW or below
function works due to an overcurrent or
overheat.

(5) Required structure and environment

ltem Required structure, environment and standards Remarks
Structure Mounting in a panel or mounting for emédrcooling
° Enclosure IPOO
g Cooling system Forced air cooling
% Installation Vertical installation
Coating color Munsell 5Y3/0.5, eggshell
Maintainability Structure designed for easy pagfslacement
Site location Shall be free from corrosive gaskesnfable gases, dusts,
and direct sunlight. Indoor use only.
Ambient temperature -10 to 50
= | Relative humidity 5 to 95% RH (No condensation)
% Altitude 3,000 m max. (For use in an altitude betwé&,001 m to 3,000
< m, the output current should be derated.)
E Vibration 2 to 9 Hz: Amplitude = 3 mm, 9 to 20 HZ8 m/$,
20 to 55 Hz: 2 mAs(9 to 55 Hz: 2 mAfor 90 kW or above),
551t0 200 Hz: 1 mAs
Storage temperature -20 to°8b
Storage humidity 5to 95% RH
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4.4 Options

[ 4] Converter configuration

CT mode
>|2 MC for MC for Charging circuit box*1) MC for
§ _%g PWM charging power - Boosting Filtering resistor Filtering F”‘e”’.‘g filtering
AR A Charging reactor reactor capacitor o
5 | © 5| converter circuit supply resistor Fuse circuit
SlER| wre > > = = = = > > > >
oS @3 o] 62 || €v) |& (RO) o (F) ol W (& (Lf) ol 1 ol € || 6 | &
7.5 |RHC7.5-24SC-5-1| 1 Cu7.5-2C| 1 |80W7.8) | (3)|(CR2LS-50/UL)| (2) |LR2-7.5C| 1 [GRZG800.4® | 3 |LFC2-7.5C| 1 |CF2-7.5C | 1
11 |RHC11-2C|SC-N1 | 1 cui1-2c | 1 |(HF5C5504) (CR2LS-75/UL)| (2) |LR2-15C | 1 |GRZG1500.2 | 3 |LFC2-15C | 1 [CF2-15C | 1
» |15 |RHC15-2CISC-N2 | 1 cuis2c| 1 (CR2LS-100/UL)| (2)
L |185 |RHC18.5-2dSC-N3 | 1 Cu18.52C| 1 [(GRZG120 ») | (3) LR2-22C | 1 |GRZG2000.18| 3 |LFC2-22C | 1 [CF2-22C | 1
§ 22 |RHC22-2C cuz2-2c| 1 (CR2LS-150/UL)| (2)
9 |30 |RHC30-2C|SC-N4 | 1 cuso-2c| 1 (CR2LS-200/UL)| (2) |LR2-37C | 1 |GRZG4000.© | 3 [LFC2-37C| 1 [CF2-37C | 1
E 37 |RHC37-2C]SC-N5 | 1 cus4s-2Cc| 1 (CR2LS-260/UL)| (2)
g [45  |RHC45-2CISC-N7| 1 LR2-55C | 1 LFC2-55C | 1 [CF2-55C | 1
N |55  |RHC55-2C|SC-N8 | 1 cuss-2c| 1 (CR2LS-400/UL)| (2)
75 |RHC75-2C|SC-N11 1 cu7s-2c| 1 LR2-75C | 1 LFC2-75C | 1 [cF2-75C | 1
90  |RHC90-2C] CU90-2C | 1 |(GRZG400 ) | (3) [(AS0P600-4) (2)LR2-110C| 1 [GRZG4000.12| 6 |LFC2-1104 1 [CF2-110C | 1
(2 pcs in paralle])
75 |RHC7.5-4¢SC-05 | 1 CU7.5-4C| 1 |(TK50B 3@J) | (3) |(CR6L-30/UL) | (2)|LR4-7.5C| 1 |GRZG801.7@ | 3 |LFC4-7.5C| 1 |CF4-75C | 1
11 |RHC11-4C|SC-4-0| 1 CU15-4C| 1 |(HF5B0416) (CR6L-50/UL) | (2)|LR4-15C | 1 |GRZG1500.7@| 3 |LFC4-15C | 1 [CF4-15C | 1
15 |RHC15-4C|SC-5-1| 1
18.5 |[RHC18.5-40SC-N1 | 1 cug.5-4c| 1 [BoW7.R) | (3) LR4-22C | 1 [GRZG2000.5@| 3 |LFC4-22C | 1 [CF4-22C | 1
22 |RHC22-4C] cu22-ac| 1 |(HF5C5504) (CR6L-75/UL) | (2)
30  |RHC30-4C|SC-N2 | 1 CU30-4C| 1 (CR6L-100/UL) | (2) |LR4-37C | 1 |GRZG400 0.3R| 3 [LFC4-37C| 1 [CF4-37C | 1
37 |RHC37-4C|SC-N2g 1 cu4s-4c| 1 (CR6L-150/UL) | (2)
, 45 |RHC45-4GISCN3 | 1 LR4-55C | 1 |GRZG400 0.28| 3 [LFC4-55C | 1 [CF4-55C | 1
L |55 |RHC55-4C|SC-N4 | 1 cuss-4c| 1 (CR6L-200/UL) | (2)
& 75 |rRAC75-acfsc-Ns | 1 cu7s-4c| 1 LR4-75C | 1 |GRZG4000.3R| 3 |LFC4-75C | 1 |[CF4-75C | 1
ﬁ 90 |RHC90-4C|SC-N7 | 1 cugo-4c| 1 (CR6L-300/UL) | (2) |LR4-110C| 1 |GRZG4000.5@| 6 |LFC4-110q 1 [CF4-110C | 1
E 110 [RHC110-4C|SC-N8 | 1 CU110-4q 1 |(GRZG120 D) | (3) (2 pes in paralle])
g 182 |RHC132-4C CU132-4Q 1 (A50P400-4) (2)LR4-160Q 1 |RF4-160C 1|LFC4-160d 1 [CF4-160C | 1
N~ |160 |RHC160-4C|SC-N11 1 cu160-4G 1 (A50P600-4) 2
200 |RHC200-4C|SC-N12 1 CU200-4G 1 |(GRZG400 D) | (3) LR4-2200 1 |RF4-220C 1[LFC4-220q 1 |CF4-220C | 1
220 |RHC220-4C 1 cu220-4q 1 (A70QS800-4) | (2
280 |RHC280-4C|SC-N3 | 1 [SC-N14 1 GRZG400D | 6 [A70QS800-4 2|LR4-280¢ 1 |RF4-280C 1[LFC4-280d 1 |CF4-280C | 1 |SC-N4 | 1
315 [RHC315-4C (2 pes in parallel A70P1600-4TA| 2 [LR4-315( 1 |RF4-315C 1|LFC4-3150 1 [CF4-315C| 1
355 |RHC355-4C LR4-355C] 1 |RF4-355C 1|LFC4-355 1 |CF4-355C | 1
400  |RHC400-4C SC-N1g 1 LR4-4000] 1 |RF4-400C 1|LFC4-400d 1 [CF4-400C | 1
500 |RHC500-4C SsC-N11 3 LR4-5000 1 |RF4-500C 1[LFC4-5000 1 |CF4-500C |1¢2)|SC-N4+3)| 1
630 |RHC630-4C SC-N12 3 A70P2000-4T | 2|LR4-630C 1 |RF4-630C 1[LFC4-6309 1 |CF4-630C |1¢2)|SC-N7+a)| 1

(*1) The charging box (CU) contains a combinatiém@harging resistor (R0) and a fuse (F). If noi€Used, it is necessary to prepare the
charging resistor (R0) and fuse (F) at your end.

(*2) The filtering capacitor consists of two pieadscapacitors. For an order of quantity "1," twieqes of capacitors are to be delivered.

(*3) (*4) Lowering the carrier frequency or usiniget OPC-VG7-SIR increases the generation loss, sdhes SC-N4/SF for (*3) and the
SC-NS8 for (*4).
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VT mode
2(8 MC for | MC for Charging circuit box*1) MC for
§ gg charging power - Boosting Filtering resistor Filtering Filtering filtering
2| sx| PWM g Charging reactor reactor capacitor =T
5|85 converte| circuit supply resistor Fuse circuit
SIEE| "wre = = > > = = > = > >
als @) |5 62 |5 CY |& (RO) o (F) ol O |5 (L) ol 1 ol € |5 6 |5
11 |RHC7.5-2¢SC-N1 | 1 cu7.5-2c| 1 [Bow7.%) | (3) [(CR2L-50/UL) | (2)|LR2-15C | 1 [GRZG1500.2 | 3 |LFC2-15C | 1 [CF2-15C | 1
15 |RHC11-2C[SC-N2 | 1 cu11-2c | 1 |(HF5C5504) (CR2L-75/UL) | (2)
@ | 18.5 |RHC15-2C|SC-N3 | 1 cuis-2Cc| 1 (CR2L-100/UL) | (2) [LR2-22C | 1 |GRZG2000.18| 3 |LFC2-22C | 1 [CF2-22C | 1
@ | 22 |RHC18.5:2G cuiss2d 1 |[(GRzG120®) | (3)
o | 30 |RHC22-2C|SC-N4 | 1 cu22-2Cc| 1 (CR2L-150/UL) | (2) [LR2-37C | 1 [GRZG4000.© | 3 |LFC2-37C| 1 [CF2-37C | 1
8| 37 [RHC30-2C|SC-N5 | 1 cuso-2c| 1 (CR2L-200/UL) | (2)
g 45 |RHC37-2C|SC-N7 | 1 cu4s-2C | 1 (CR2L-260/UL) | (2) [LR2-55C | 1 LFC2-55C | 1 |CF255C | 1
S| 55 |RHCA45-2C|SC-N8 | 1
75 |RHC55-2C|SC-N1Y 1 cuss-2C| 1 (CR2L-400/UL) | (2) [LR2-75C | 1 LFC2-75C | 1 |CF2-75C | 1
90 |RHC75-2C cu7s-2Cc| 1 LR2-110C| 1 [GRZG4000.12| 6 [LFC2-110d 1 [CF2-110C | 1
110 [RHC90-2C|SC-N1Z 1 CU90-2C | 1 [(GRZG400 D) | (3) [(A50P600-4) (2 (2 pes in paralle))
11 |RHC7.5-40SC-4-0| 1 CU7.5-4C| 1 [(TK50B 3mJ) | (3) [(CR6L-30/UL) | (2)|LR4-15C | 1 |GRZG1500.7@| 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 |GRZG2000.5R| 3 |LFC4-22C | 1 |CF4-22C | 1
22 [RHC18.5-4 cuissad 1 |BOW7.8) | (3)
30 |RHC22-4C|SC-N2 | 1 cu22-4c | 1 |(HF5C5504) (CR6L-75/UL) | (2)|LR4-37C | 1 |GRZG400 0.38| 3 |LFC4-37C | 1 [CF4-37C | 1
37 |RHC30-4C|SC-N2g 1 cuso-4c| 1 (CR6L-100/UL) | (2)
» |45 |RHC37-4CISC-N3 | 1 Cu4s-4C | 1 (CR6L-150/UL) | (2) [LR4-55C | 1 |GRZG400 0.28| 3 |LFC4-55C | 1 [CF4-55C | 1
2| 55 |RHC45-4C|SC-N4 | 1
& | 75 |[rHCS5-4djsCN5 | 1 cuss-4c| 1 (CR6L-200/UL) | (2) |LR4-75C | 1 |GRZG400 0.38| 3 |LFC4-75C | 1 [CF4-75C | 1
ﬁ 90 |RHC75-4C|SC-N7 | 1 cu7s-4Cc| 1 LR4-110C| 1 |GRZG4000.5| 6 |LFC4-110d 1 |CF4-110C | 1
g 110 [RHC90-4C|SC-N8 | 1 CU90-4C | 1 (CR6L-300/UL) | (2) (2 pcs in paralle])
g | 132 |RHC110-4C CU110-4d 1 |(GRzG120®) | (3) LR4-160C] 1 |RF4-160C 1|LFC4-160d 1 |CF4-160C | 1
~ | 160 |RHC132-4C|SC-N11| 1 cuU132-4Q 1 (A50P400-4) 2
200 |RHC160-4C|SC-N1Z 1 CuU160-4Q 1 (A50P600-4) (2JLR4-220d] 1 |RF4-220C 1|LFC4-220q 1 |CF4-220C | 1
220 [RHC200-4C CU200-4Q 1 |(GRZG400 D) | (3)
280 |RHC220-4C|SC-N14 1 CuU220-4Q 1 (A70QS800-4) | (2)LR4-280] 1 |RF4-280C 1|LFC4-280d 1 |CF4-280C | 1
315 |RHC280-4C|SC-N3 | 1 [SC-N14 1 GRzG400D | 6 |A70QS800-4 2|LR4-315¢ 1 |[RF4-315C 1|LFC4-3150 1 |CF4-315C| 1 |SC-N4 | 1
355 |RHC315-4C (2 pes in parallel IA70P1600-4TA| 2 |LR4-355C] 1 |RF4-355C 1|LFC4-3550 1 [CF4-355C | 1
400 |RHC355-4C SC-N1§ 1 LR4-4000 1 |RF4-400C 1|LFC4-400q 1 |CF4-400C | 1
500 [RHC400-4C SC-N11 3 LR4-5000 1 |RF4-500C 1|LFC4-500d 1 |CF4-500C [1(2)|SC-N4/SH

(*1) The charging box (CU) contains a combinatiém@harging resistor (R0) and a fuse (F). If noi€Used, it is necessary to prepare the
charging resistor (R0) and fuse (F) at your end.

(*2) The filtering capacitor consists of two pieadscapacitors. For an order of quantity "1," tweqes 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: FRNO75AQ1M-2[0 to FRN90AQ1S-11)
B RHC7.5-4C to RHC220-4C (Applicable inverters: FRNO75AQ1M-400 to FRN220AQ1S-41)

CU (Charging box)

200 V or below
* 73
1) [~ 7 STOP
RUN

Converter Inverter
MC  Lf Lr
e /_rwv\ 12228 5L1R  P(+) P(+) uge
:3;‘;7; /rwv\ Y. ) L2/S V¢
/NY'Y\ YN 5 13T N() N() We 9
D
Rf R2 ; °
EE T2 3RO cd () ~
TI7° Cin ™
e —$ R1 FWD.
f—5T1 (*4) |-U|:|)
R1 Y5AéF ¢ CM —
st Y5C I d g
T 30A (6) 13
T~ RO 308 ¢—F— X7 (THR) 12 3 -
- T0 30C é——4 CM 114 %
e MC or 73 T 73A 30A
f 2 =  73C a—s 30B I_'H
(*3) RUN i ruN b—s$ 30C il
—f—f—f—f— RST T
\ Ready
J: 10 I'Un MC E RUN FX u_, » CM E(G)‘% S o% %
X
>
[
m
re)
c
T
<
m
Z
_|

Symbol - Part name When no CU (Charging box) is used
Lr Boosting reactor
Lf Filtering reactor %
Cf | Filtering capacitor — Converter
Rf Filtering resistor —
RO Charging resistor Lr F
F AC fuse —YY, P o L1R
73 Magnetic contactor for charging circuit 22 L2/S
A
; F
— YYY\ / E L3/T
73 R2
T2

(*1) Forthe 400 V class power supply, connecepdbwn transformer to limit the voltage of the e circuit to 220 V or
below.

(*2) Be sure to connect the auxiliary power inperntinals RO and TO of the PWM converter and therbeveo the main
power input lines via B contacts of magnetic cotatescof the charging circuit (73 or MC). When the MWonverter is
to be connected to an ungrounded power supplynsation transformer is required. For detailsered the PWM
Converter Instruction Manual (INR-HF5174§.

(*3) Inverters having terminals R1 and T1 supplypoto the AC fan via those terminals, so conrteetrt to the main power
without going through the MC's B contacts or 73.

(*4) Set fan power supply switching connectors Cldrid CN W on the NC arid FAN positions, respectively.

(*5) Construct a sequence in which a run commamivisn to the inverter after the PWM converter beesmeady to run.
(*6) Assign the external alarHR to any of terminals [X1] to [X7] on the inverter.

(*7) Wiring for terminals L1/R, L2/S, L3/T, R2, TR1, S1, and T1 should match with the phase sequence

= \When the inverter is used in combination with tN&N?® converter, be sure to remove grounding
\Q N te screws of the EMC filter built in the inverter frarminals [E1] and [E2]. Failure to do so results
in increased heating of capacitors inside the teveso that they may be broken. Furthbeg,
effect of the EMC filter will not be expected.

If the grounding screws of the EMC filter are remibyviine inverter is no longer compliant v
the EMC standards.
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RHC280-4C to RHC630-4C (Applicable inverters: FRN80AQ1S-41 to FRN630AQ1S-41)
RO 73
1
i ;
¥ = Converter Inverter
52 Lf Lr F
/./_W Y'Y YL E L1/R P(+) P(+) Ué
Power : YY)
supply /—fWY\ - L2/S v«B@
/_fWY\ g Y YY) E L3/T N(-) N(-) W¢ T
"""""" 6F R2 9—b R1
T2 h— T1(*4) (*5)
Rf Y5A e EX
of Y5C4- f o FWD9
30A -
T R1 30B lr X7 (THR) CM¢
S1 30C+—4—CM
T 30A 13¢
TS~ RO a—$308 12-3 )
~ 1 TO b—p30C 11
g 52 c—¥73A
h (2) d—gon 3 7%C .
(*3) RUN I—$RO
RST 1—T0
i
LLi|icm E(G) 0? G db?
* *
200Vor
below

1)

* 1
Ready
pead) RDY 52 F \RUN \ FX
52T [~ /sToP
F UN
(*6)

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)
(*2)

(*3)

(*4)
(*5)
(*6)
7
(*8)

Connect a stepdown transformer to limit thétage of the sequence circuit to 220 V or below.

Be sure to connect the auxiliary power inperntinals RO and TO of the PWM converter and therieveo the main
power input lines via B contacts of magnetic cotutecof the power supply circuit (52). When the PWdhwerter is to
be connected to an ungrounded power supply, araibiu transformer is required. For details, refeithe PWM
Converter Instruction Manual (INR-HF51746

Connect the auxiliary fan power input termm&1 and T1 of the inverter to the main power ifm&s without going
through the MC's B contacts or 73.

Set fan power supply switching connectors Cldril CN W on the NC arid FAN positions, respectively.
Construct a sequence in which a run commargivisn to the inverter after the PWM converter beesmeady to run.
Set the timer 52T at 1 sec.

Assign the external alarfHR to any of terminals [X1] to [X7] on the inverter.

Wiring for terminals L1/R, L2/S, L3/T, R2, TR1, 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 D
W 2¢B D Wi n-6B |57 4-018
D1 / a1 Hoisting
| T hole
= e

@]
1] j
)
©
N
%2}
m
—
m
@]
o
. . Z
Figure C Figure D Q
w n-¢B D n-¢B D I_'rql
‘ w1 D1 w D1 vl
g ] » T
O N [ - . v. T
= 5 - =
g Py
Tl 0 _ >
I T LI m
. O
. D c
- 2
m
Z
_|

. Dimensions (mmr Approx.
PWM converter type Figure W W1 A H1 D D1 n B C mass (kg)
RHC7..-2C
RHC11-2C A 250 226 | 380 358 | 245 125 2 10 10 12.5
RHC1E-2C
[
RHCl?" 2C 340 240 | 480 460 | 255 145 2 10 10 24
200 V class FRHC22C
series RHC3(-2C B 34C 24C 55C 53C 25k 14E 2 1C 10 2¢
RHC37-2C 37E 27% 61F 59& 27C 14& 2 1C 10 3€
RHC4E-2C 37& 27¢ 74C 72C 27C 145 2 1C 10 42
RHC5E-2C 37E 27E 74C 72C 27C 14E 2 1C 10 44
RHC7E-2C c 53C 43C 75C 72C 28t 14E 2 15 15 7C
RHC9(-2C 68C 58C 88( 85( 36( 22( 3 15 15 11F
RHC7.5-4C
RHC11-4C A 250 226 | 380 358 | 245 125 2 10 10 125
RHC1E-4C
RHC18.5-4C
RHC27.4C 340 240 | 480 460 | 255 145 2 10 10 24
RHC3(-4C 34C 24C 55C 53C 25k 14% 2 1C 10 2¢
RHC37-4C B 37E 27E 55C 53C 27C 14E 2 1C 10 34
RHCA4E-4C 37E 27E 67& 65E 27C 14E 2 1C 10 38
RHC5E-4C 37& 27¢ 67E 65E 270 14E 2 1C 10 3¢
RHC7t-4C 37E 27E 74C 72C 27C 14E 2 1C 10 48
400 V class | RHC9(-4C
series RHCLLCAC 530 430 | 740 710 | 315 175 2 15 15 70
RHC13:-4C
RHC16(4C 530 430 | 1000 | 970 360 220 2 15 15 100
RHC20(-4C
RHC22(4C C 680 580 | 1000 | 970 360 220 3 15 15 140
RHC28(-4C
RHC3154C 680 580 | 1400 | 1370 | 450 285 3 15 15 320
RHC35¢:-4C
RHCA0(AC 880 780 | 1400 | 1370 | 450 285 4 15 15 410
RHC50(-4C
RHC63(AC D 999 900 | 1550 | 1520 | 500 313.2| 4 15 15 525
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< Boosting reactor >

Figure A
6 terminal holes
wW (for screw M)  MAX. D2
lommg =
X1 )& & % Z1 2%
I
= %] H
4-¢K
Lt N\ nae ‘LSJ
Figure C 6 terminal
holes MAX. D2

(for screw M)

Figure B 6 terminal
holes
w (for screw M) MAX. D2
I
: =N
i 4-9K
Wwi1 Elongate hole D1
D
Figure D MAX. D2
| 0

X1

X2

Y|1 Z1
LI T
Y2 Z2

T

O Q| 6 terminal holes
o0 (for screw M)

@_‘Jﬂ: . T =.=h—_:l‘j1 _H—:Detall of terminal
D1 LW LDt |
oK D w Na-oK D
Dimensions (mm) Approx.
Boosting reactor type Figure mass
W w1 H D D1 | D2 K M (ka)
LR2-7.5C A 180 75 | 205 105 85 95 M5 12
LR2-15C B 195 75 | 215 131 114  13( M4 18
LR2-22C 240 80 | 340| =215| 180 145 1d ™8 33
200 v class| pa-37C 285 | 95 | 420| 240 209 150 12 M1 50
LR2-55C c 285 95 | 420 250 219 160 12 MI12 58
LR2-75C 330 | 110 | 440| 255 224 168 12 M2 70
LR2-110C 345 | 115| 500] 280 248 185 1p  Mm12 100
LR4-7.5C B 180 75 | 205| 105 85 90 7 M4 12
LR4-15C 195 75 | 215] 131] 11d 124 7 M5 18
LR4-22C 240 80 | 340| =215| 180 1200 1d M 33
LR4-37C 285 95 | 405 240 209 130 12 Mg 50
LR4-55C 285 95 | 415 250 219 148 12 Mip 58
LR4-75C 330 | 110 | 440| 255 224  15( 12 Ml 70
LR4-110C 345 | 115| 490| 280 248 17 12 MI12 100
400 V class [ ra-160C 380 | 125| 1550 300 269 185 15  m12 140
LRa220C | © 450 | 150 | 620 330] 2090 23 15 MI12 200
LR4-280C 480 | 160 | 740 330] 200  24( 15 Ml 250
LR4-315C 480 | 160 | 760 340 300 25 15 Ml 270
LR4-355C 480 | 160 | 830 355 313 255 15 w6 310
LR4-400C 480 | 160 | 890 380 330 26 1 Mile 340
LR4-500C 525 | 175| 960] 410 360  29( 1 Mle 420
LR4-630C D 600 | 200| 64| 440 399 29 15 4xM12450
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4.4 Options

< Filtering reactor >

Figure A ¢ minal 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
el 1 Tl L Bt {
2l VBl 2 T B
% T
= 2] b = i
G ] .
%e ﬁ W1 §I$§a|e hole D1 -6 D1
D D
O
>0
s
Figure D . Figure E MAX. D2 ~
MAX. D2 | [
ﬁ)r screw M) H?,_,, ,,_L ”_j;H jﬁ I_Ul:l)
X1 Y1 z1 . [
e - 1 - Hg g for scrow by m
! % S Y!z & h Detail of t inal %
5 _$ | _$ ] ietall or terminal
4-9K D1 il = = %
D w1 Dbt | m
W 4-9K D Y
5
T
m
X
>
Dimensions (mm) ApmX. 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 <
LFC2-15C 125 40 100 93 75 90 6 M3 2.5 g
LFC2-22C B 125 40 100 93 75 104 6 M8 3.0
200 v.class [\ Feaare 150 | 60| 115] 103 85| 125 6 Mi1p 50
LFC2-55C 175 60 145 110 90 14 6 M1p 8.0
LFC2-75C 195 80 200 120 100 150 7 M1p 13
LFC2-110C C 255 85 230 118 95 165 7| M12 20
LFC4-7.5C 125 40 100 85 67 75 6 M4 2.2
LFC4-15C A 125 40 100 93 75 90 6 M5 2.5
LFC4-22C 125 40 100 93 75 95 6 MG 3.0
LFC4-37C 150 60 115 108 90 110 6 M8 5.0
LFC4-55C B 175 60 145 110 90 12(|) 6 M10 8.0
LFC4-75C 195 80 200 113 93 13(b 7 M1D 12
LFC4-110C c 255 85 220 113 90 145 7 M12 19
400 v class [ Fea-160C 255 | 85| 245| 137 114 150 7 M2 22
LFC4-220C 300 100 320 210 180 17Q 10 M12 35
LFC4-280C 330 110 320 230 195 195 12 M16 43
LFC4-315C b 315 105 365 230 194 200 12 M16 48
LFC4-355C 315 105 395 235 20( 210 12 M16 53
LFC4-400C 345 115 420 235 20( 23b 12 M16 60
LFC4-500C 345 115 480 240 204 240 12 M16 72
LFC4-630C E 435 145 550 295 255 206 15 4xM12A75
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< Filtering capacitor >

Figure A Figure B

| —EID

W 4-¢F w 2. 6F
3 terminal bolts 3 terminal bolts
(for screw J) \h 57- (for screw J) \h ; ﬂ—_

]

H1

A
Dimensions (mm) Approx.
Filtering capacitor type Figure mass
W | wiL| H|H|D]|DL| E F I | ko)
CF2-7.5C 165 | 150 | 185| - | 70 | 40 | 30 7 M5 | 19
CF2-15C 205| 190 | 245 | - | 70 | 40 | 30 7 M5 | 35
CF2-22C 280| 265 | 215 | - | 90 | 55 | 30 7 M5 | 55
200 v.class [cra37C A | 280 265 | 235| - | 90 | 55 | 30 7 M5 | 6.0
CF2-55C 280| 265 | 340 | - | 90 | 55 | 80 7 M6 | 85
CF2-75C 280| 265 | 235 | - | 90 | 55 | 30 7 M5 | 6.0
CF2-110C 280 265 | 340| - | 90 | 55 | 80 7 M8 | 85
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 205 190 | 205 | - | 70 | 40 | 30 7 M5 | 29
CF4-55C A 205190 | 245 | - | 70 | 40 | 30 7 M5 | 35
CF4-75C 205 190 | 205 | - | 70 | 40 | 30 7 M5 | 29
CF4-110C 205| 100 | 245 | - | 70 | 40 | 30 7 M5 | 35
400 V.class [cra-160C 280| 265 | 260 | - | 90 | 55 | 80 7 M6 | 6.0
CF4-220C 435 400 | 310 | 125 | 100 | - | 80 | 15x20% | M12 | 13.0
CF4-280C 435| 400 | 350 | 165 | 100 | - | 80 | 15x204 | M12 | 15.0
CF4-315C 435| 400 | 460 | 275 | 100 | - | 80 | 15x204 | M12 | 20.0
CF4-355C B | 435400 520 | 335 | 100 | - | 80 | 15x20% | M12 | 23.0
CF4-400C 435) 400 | 610 | 425 | 100 | - | 80 | 15x204 | M12 | 27.0
CF4-500C 2 435| 400 | 310 | 125 | 100 | - | 80 | 15x204 | M12 | 13.0
CF4-630C 2 435 | 400 | 460 | 275 | 100 | - | 80 | 15x204 | M12 | 20.0

*1 Elongate hole

*2 The CF4-500C/CF4-630C consists of two piecesapiacitors. For an order of quantity "1," two pioécapacitors are to
be delivered.
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4.4 Options

< Filtering resistor >

Figure A Figure B

2-M12 Eye bolts I Termlnal

w1 320(D2) |
W 4-915 460(D1)

470(D)

A8 4,
U

240(H1)| [5.5(H2)

'EIO

G

Figure C

M12 Eye bolts Terminal

.===:E= E}» _";’D + 0.

| A o 5

o ey, | I

e |

h 1 || Earth terminal 2

| W G D1
4- ¢ 15 Mounting holes

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

Dimensions (mm) Approx.
Filtering resistor type Figure mass

W | wi|wz2|H | H | D| DL| D2| C | (kg

GRZG80 0.42 167 | 148 | 115 | 22 | 32 | 33| 26| 6| 55| 019

GRZG150 0.2 247 | 228 | 195 | 22 | 40 | 33| 26| 6| 82| 019

200V ClasGRZG2000.18 | A | 306 | 287 | 254 | 22 | 40 | 33| 26| 6| 82| 0.3

GRZG400 0.0 411 | 385 | 330 | 40 | 46 | 47 | 40| 95| 82 | 085

GRZG400 0.12 411 | 385 | 330 | 40 | 46 | 47 | 40| 95| 82 | 085

GRZG80 1.78 167 | 148 | 115 | 22 | 32 | 33| 26| 6| 55| 019
GRZG150 0.7 247 | 228 | 195 | 22 | 32 | 33| 26| 6| 55 03

GRZG200 0.5 306 | 287 | 254 | 22 | 32 | 33| 26| 6| 55| 035

GRzG40003@ | ' | 411 | 385 | 330 | 20 | 46 | 47 | 40| 95| 82 | 085

GRZG400 0.28 411 | 385 | 330 | 40 | 46 | 47| 40| 95| 82 | 085

GRZG400 0.5 411 | 385 | 330 | 40 | 46 | 47| 40| 95| 82 | 085

400 v class E;&;ggg B | 400 | 370 | - | 240 | 55 | 470 | 460 | 320 | - ;z
RF4-280C 31
RF4-315C 35
RF4-355C o | G55 | 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 cimgrgesistor and a fuse, which is essential in the
configuration of the RHC-C series of PWM convertéfsing 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 288Q0 kW, a charging resistor and a fuse are seggrat
provided as before.

2-¢C

s
H4
H3
+J;U
S

——
)
1
|
L

H2
H1
H

Dimensions (mm) .| Approx.
Charging box type Mogjnltlng mass
W | WL | H | HlL|H2|H3| 4| D|Dl]|C olt (kg)
Cu7.5-2C
Cu1li-2C
Cuils-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| 2.4 6 M5 7
Cu45-2C
CUS5.2C 330 | 230 | 310 | 295 | 280 | 7.5 | 15 | 130| 24 | 6 M5 8
CuU75-2C 17
CU90-2C 430 | 330 | 560 | 536 | 510 | 12 | 25 | 150 | 3.2 | 10 M8 BETEE
Cu7.5-4C
Cuils-4C 55
CU18.5-4C 270 | 170 | 300 | 285 | 270 | 75 | 15 | 100| 2.4 6 M5 -
Cu22-4C
Cu30-4C
Cu45-4C 300 | 200 | 310 | 295 | 280 | 75 | 15 | 110| 24 6 M5 7
400 V class| CU55-4C
series | CU75-4C
Cu90-4C 330 | 230 | 310 | 295 | 280 | 75| 15 | 130 | 2.4 6 M5 8
Cul10-4C
CU132-4C s
CU160-4C
CU200-4C 430 | 330 | 560 | 536 | 510 | 12 25 | 150 | 3.2 | 10 M8 "
Cu220-4C
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4.4 Options

< Charging resistor >

Figure A Figure B
S
ISR
10| h4.5x8.5
30 [20 [
80
50010
(o
- \ e, [0 ] 2
Igure TK50B 30QJ (HF5B0416) %
= 45 ~
gq:‘:g E
‘ wn
5 140 00=10 AL
+

150 000 g
_|
8[‘—L | P=' zZ
1 80W 7.5Q (HF5C5504) ®
T
m
P
Dimensions (mm) Approx. E
Charging resistor type Figure mass m
W W1 W2 H1 H2 D D1 D2 C (kg) g
GRZG120 2 A 217 | 198 | 165 22 32 33 22 6 55 0.25 I"T'I
GRZG400 D A 411 | 385 | 330 40 39 47 40 9.5 55 0.85 ’8
TK50B 3(2J (HF5B0416) B - - - - - - - - - 0.15 g
80W 7.82 (HF5C5504) Cc - - - - - - - - - 0.19 g
_|
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< Fuse >

Figure A Figure B Figure C
3.2 237.3 3.2
19, ,,10
2E 2.E ©
_ - /[ - ~ N
A ; qPG:B = ~
| & d| b B \?d{-}eza &g is
©
w2 | w2 6 97.6 -
‘ Wi ‘ Wi ® hodl| Tiasa |27
. W | W 2754
3 (D3- H T
[s2] [*e]
e T
H G 19.1
= 1| 127
Side view of A70P1600-4TA
| )e
m
19.1
127
Side view of A70P2000-4
Dimensions (mm) Approx.
Fuse type Figure mass
W W1 W2 H D D1 G E (kg)
CR2LS-50/UL
CR2LS-75/UL 56 42 26 18.5| 175 12 2 6.5x8.5 0.03
CR2LS-100/UL
200V class| CR2L-150lUL | A | 80 | 58 | 205| 305| 27 | 20 | 3 ox11 | 0.10
series | CR2L-200/UL
85 60 30 33.5| 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| 56.4 - 50.8 | 38.1 6.4 10.3x18.2 0.60
CR6L-30/UL
76 62 47 18.5| 175 12 2 6.5x8.5 0.04
CR6L-50/UL
CR6L-75/UL
CR6L-100/UL A 95 70 40 34 30 25 3.2 11x13 0.15
CR6L-150/UL
CR6L-200/UL
400 V class 107 | 8 | 43| 42| 37| 30| 4| 11x13 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
A70QS800-4 180.20 129.4 | 72.2 - 63.5 | 50.8 9.5 13.5x18.3 1.1
A70P1600-4T c - - - - - - - - 8.0
A70P2000-4 - - - - - - - - 8.0

4-30



4.4 Options

m Generated loss

In CT mode
PWM converter Boosting reactor Filtering reactor tefihg resistor
Tvoe Generated Tvoe Generated Tvoe Generated Tvoe o't Generated
yp loss (W) yp loss (W) yp loss (W) yp Y | loss (W)*
RHC7.5-2C 400 LR2-7.5C 95 LFC2-7.5C 10 GRZG80 0.42 3 16
RHC11-2C 500
LR2-15C 150 LFC2-15C 19 GRZG150 0.2 3 48
RHC15-2C 650
RHC18.5-2C| 700 (@)
LR2-22C 230 LFC2-22C 26 GRZG200 0.1Q 3 68 g
RHC22-2C 800 °
RHC30-2C 1000 B
LR2-37C 330 LFC2-37C 32 107
RHC37-2C 1350 v
RHC45-2C 1500 GRZG400 0.0 3 m
LR2-55C 450 LFC2-55C 43 240 m
RHC55-2C | 1750 Q
RHC75-2C 2050 LR2-75C 520 LFC2-75C 74 137 GZ)
RHCO0-2C | 2450 | LR2-110C| 720 |LFc2-110d 115 |CRZG4000.12) 374 0
(2 parts in parallel by
RHC7.5-4C 400 LR4-7.5C 90 LFC4-7.5C 9 GRZG80 1.7@ 3 15 E
RHC11-4C | 500 o
LR4-15C 160 LFC4-15C 20 GRZG150 0.7Q 3 48 >
RHC15-4C 600 —
RHC18.5-4C| 650 3
LR4-22C 230 LFC4-22C 22 GRZG200 0.52 3 70 C
RHC22-4C 900 3
RHC30-4C | 1200 =
LR4-37C 350 LFC4-37C 36 GRZG400 0.3@ 3 86 =
RHC37-4C 1550 3
RHC45-4C 1800
LR4-55C 490 LFC4-55C 43 GRzG4000.26| 3 130
RHC55-4C 2050
RHC75-4C 2150 LR4-75C 520 LFC4-75C 78 GRZG400 0.3a2 3 112
RHC90-4C 2600
LR4-110C 710 LFC4-110C 90 GRZG4.00 0.58 6 405
RHC110-4C| 3050 (2 parts in parallel
RHC132-4C 3500
LR4-160C 1000 LFC4-160Q 160 RF4-160C 1 568
RHC160-4C| 4150
RHC200-4C 5100
LR4-220C 1240 LFC4-220Q 200 RF4-220C 1 751
RHC220-4C 5600
RHC280-4C 7100 LR4-280C 1430 LFC4-2800 220 RF4-280C 1 1027
RHC315-4C 8000 LR4-315C 1660 LFC4-315Q 260 RF4-315C 1 1154
RHC355-4C 8900 LR4-355C 1910 LFC4-3550 300 RF4-355C 1 1286
RHC400-4C| 10100 LR4-400C 2160 LFC4-4000 350 RF4-400C 1 1454

* Generated loss of the filtering resistor listadhie above table is a total value of all filternegistors used.
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In VT mode

PWM converter Boosting reactor Filtering reactor tefihg resistor
Tvoe Generated Tvoe Generated Tvoe Generated Tvoe o't Generated
yp loss (W) yp loss (W) yp loss (W) yp Y | loss (W)=
RHC7.5-2C 450
LR2-15C 150 LFC2-15C 19 GRZG150 0.2 3 48
RHC11-2C 550
RHC15-2C 650
LR2-22C 230 LFC2-22C 26 GRzZG200 0.1Q@ 3 68
RHC18.5-2C 750
RHC22-2C 850
LR2-37C 330 LFC2-37C 32 107
RHC30-2C 1200
RHC37-2C 1500 GRZG400 0.2 3
LR2-55C 450 LFC2-55C 43 240
RHCA45-2C 1600
RHC55-2C 2100 LR2-75C 520 LFC2-75C 74 137
RHC75-2C 2300
LR2-110C | 720 | LFc2-1100 115 |GRZG4000.12) o 374
RHC90-2C| 2650 (2 parts in parallel
RHC7.5-4C 400
LR4-15C 160 LFC4-15C 20 GRZG150 0.7Q 3 48
RHC11-4C 500
RHC15-4C 600
LR4-22C 230 LFC4-22C 22 GRzZG200 0..@ 3 70
RHC18.5-4Q 600
RHC22-4C 950
LR4-37C 350 LFC4-37C 36 GRZG400 0.32 3 86
RHC30-4C 1200
RHC37-4C 1450
LR4-55C 490 LFC4-55C 43 GRZG400 0.2a 3 130
RHCA45-4C 1750
RHC55-4C 2250 LR4-75C 520 LFC4-75C 78 GRZG400 0.2@ 3 112
RHC75-4C 1950
LR4-110C 710 LFC4-110G 90 GRZG4.OO 0.58 6 405
RHC90-4C 2400 (2 parts in parallel
RHC110-4C 2900
LR4-160C 1000 LFC4-160(Q 160 RF4-160C 1 568
RHC132-4C 3250
RHC160-4C 4100
LR4-220C 1240 LFC4-220(Q 200 RF4-220C 1 751
RHC200-4C 4400
RHC220-4C 5600 LR4-280C 1430 LFC4-280(C 220 RF4-280C 1 1027
RHC280-4C 6250 LR4-315C 1660 LFC4-315(Q 260 RF4-315C 1 1154
RHC315-4C 7000 LR4-355C 1910 LFC4-355(Q 300 RF4-355C 1 1286
RHC355-4C 8050 LR4-400C 2160 LFC4-400(Q 350 RF4-400C 1 1454
RHC400-4C 8950 LR4-500C 2470 LFC4-500(Q 450 RF4-500C 1 1821

* Generated loss of the filtering resistor listedlie above table is a total value of all filteriegistors used.
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4.4 Options

4.4.1.2 ACreactors (ACRSs)

An ACR is effectively used when the power supplyisstabilized (excessive interphase voltage
unbalance) or in DC link bus operation (shared PHration) requiring stable DC power. It is also
used for power supply matching and for correctibnattage waveform and input power factor.

W For power supply matching

* Use an ACR when there are thyristor-driven loadphase-advancing capacitors are being turned
ON/OFF.

Voltage depression
Voltage 9 P Voltage

1 MCCB or MCCB or 1 MCCB or

RCD/ RCD/ rco/ O T _ \/ .
ELCB ELCB ELCB \l Time Time
AC reacto MC Phase-advancing

(ACR) l capacitor ON

o

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 unbaleatia®of the inverter power supply exceeds 2%.

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

Max. voltagg( V) - Min. voltagg( V)
Three- phaseaverageroltage(V)

Interphasevoltageunbalancg%) = 67

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

Nominal Reactance .
IsDL?p\)AFI)?; appltied Inverter type AC reactor type Rate:d A (mQ/phase) resci:sc;gnce (IBener\z;l&ed
voltage r(T(c\’Nc;r Current (4) 50 Hz 60 Hz (mQ) oss (W)
0.75 | FRNO.75AQm-20 |ACR2-0.75A 5 493 592 - 12
1.5 FRN1.5AQ®-20 |ACR2-1.5A 8 295 354 - 14
2.2 FRN2.2AQm-20 |ACR2-2.2A 11 213 256 - 16
(%)* Esmi:gﬁg:jg ACR2-3.7A 17 218 153 - 23
5.5 FRN5.5AQ®-20 | ACR2-5.5A 25 87.7 105 - 27
75 FRN7.5AQ®-20 |ACR2-7.5A 33 65 78 - 30
Three. |1 FRN11AQ®-20 |ACR2-11A 46 455 54.7 - 37
phase | 15 FRN15AQM-20 | ACR2-15A 59 34.8 41.8 - 43
200V | 185 FRN18.5AQm-20 |ACR2-18.5A 74 28.6 34.3 - 51
22 FRN22AQE-20 |ACR2-22A 87 24 28.8 - 57
30 FRN30AQ®-20 |ACR2-37 200 10.8 13 0.5 28.6
37 FRN37AQ®-20 |ACR2-37 200 10.8 13 0.5 40.8
45 FRN45AQ®-20 |ACR2-55 270 7.5 9 0.375 47.1
55 FRN55AQ1S-B1  |ACR2-55 270 7.5 9 0.375 66.1
75 FRN75AQ1S-B1 | ACR2-75 390 5.45 6.54 0.25 55.1
90 FRN90AQ1S-B1  |ACR2-90 450 4.73 5.67 0.198 61.5

* 4.0 kKW for the EU.

Note 1: A box (@) replaces an alphabetic letter depending on tosure.
M (IP21) or L (IP55)

A box [A) replaces an alphabetic letter depending on tippisty destination.
A (Asia) or E (EVU)

Note 2. Generated losses listed in the above table amogippate values that are calculated according ¢o th
following conditions:

- The power supply is three-phase 400 V 50 Hz @#thinterphase voltage unbalance ratio.

- The power supply capacity uses the larger ofeeif00 kVA or 10 times the rated capacity of the
inverter.

- The motor is a 4-pole standard model at full I§H20%).
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4.4 Options

Table 4.5 AC Reactor (ACR) Specifications (Continued)

Nominal Reactance ; (L
Isauog\)l\pl)(le; app{ied Inverter type | AC reactor type Rate:d A) (mQ/phase) resci:s(?z;llnce (feners\';e
voltage r(Tr(c\)NC;r current (A) — 50 1z (MQ) oss (W)
0.75 FRNO.75AQm-400 | ACR4-0.75A 2.5 1920 2300 - 10
1.5 FRN1.5AQ®-40 |ACR4-1.5A 3.7 1160 1390 - 11
2.2 FRN2.2AQ®-40 |ACR4-2.2A 55 851 1020 - 14
(23)*1 Egmigﬁg:jg ACR4-3.7A 9 512 615 - 17 o
55 FRN5.5AQM®-40 | ACR4-5.5A 13 349 418 - 22 _Qc:’T
7.5 FRN7.5AQ®-40 |ACR4-7.5A 18 256 307 - 27 ~
11 FRN11AQM=-40 ACR4-11A 24 183 219 - 40 0
15 FRN15AQ®-40 ACR4-15A 30 139 167 - 46 m
18.5 FRN18.5AQm-40 |ACR4-18.5A 39 114 137 - 57 5
22 FRN22AQ®-40 ACR4-22A 45 95.8 115 - 62 =
30 FRN30AQM®-40 ACR4-37 100 41.7 50 2.73 38.9 2
Three- 37 FRN37AQM®-40 ACR4-37 100 41.7 50 2.73 55.7 %
Phase 45 | FRN45AQE-40 | ACR455 135 30.8 37 161 502 T
55 FRN55AQM®m-40 ACR4-55 135 30.8 37 1.61 70.7 %
75 FRN75AQ®m-40 ACR4-75*2 160 25.8 31 1.16 65.3 I:(2
90 FRNOOAQM®-401 ACR4-110 250 16.7 20 0.523 42.2 r(:3
110 FRN110AQl1S# |ACR4-110 250 16.7 20 0.523 60.3 T
132 FRN132AQ1SH |ACR4-132*2 270 20.8 25 0.741 119 %
160 FRN160AQ1S# |ACR4-220 561 10 12 0.236 56.4 5
200 FRN200AQ1S# |ACR4-220 561 10 12 0.236 90.4
220 FRN220AQ1S# | ACR4-220 561 10 12 0.236 107
280 FRN280AQ1S# |ACR4-280 825 6.67 8 0.144 108
315 FRN315AQ1S# |ACR4-355 825 6.67 8 0.144 194
355 FRN355AQ1S# | ACR4-355*2 825 6.67 8 0.144 245
400 FRN400AQ1SH |ACR4-450 950 6.67 8 0.136 380
500 FRN500AQ1S#4 | ACR4-530 1100 5.75 6.9 0.0824 340
630 FRN630AQ1SH |ACR4-630 1300 4.87 5.84 0.0713 422
710 FRN710AQ1S# | Not available - - - - -

*1 4.0 kW for the EU.
*2 Fan cooling (3 m/s or more) is required.

Note 1: A box (®) replaces an alphabetic letter depending on thiosure.
M (IP21) or L (IP55)

A box @) replaces an alphabetic letter depending on tippisty destination.
A (Asia) or E (EU)

Note 2: Generated losses listed in the above table amosippate values that are calculated according ¢o th
following conditions:

- The power supply is three-phase 400 V 50 Hz @#¥hinterphase voltage unbalance ratio.

- The power supply capacity uses the larger ofeeiB00 kVA or 10 times the rated capacity of the
inverter.

- The motor is a 4-pole standard model at full 1§H0%).
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Figure A

Terminal block
(for screw J)

Figure B
MAX. D2
'
I I 1 g ‘
I| 6- / )
i 0 0 Terminal ‘
hole
for "=
i ey T
w D

Figure C

MAX. D2

[T /4:: ‘

I 6- |

Terminal

[] [l [] hole ‘

(for T
C e f) [
W1 D1 “

w D

4-Mounting hole MAX. D2 4-Mounting hole 4-Mounting hole
(for screw G) (for screw G) (for screw G)
Figure D Figure E
MAX. D2 w
| =
P S T T
e = R
6-Terminal ' ﬁ
N T(for screw J) | | | a
i i ' rLF Sl
== 8= N
W1 D1 B I W I I 6-Terminal
W 4-Mounting/r _D_J = i (for screw J) |
hole et |
(for screw G) i
T
© D
4-Mounting :L:
hole
(for screw G)
Table 4.6 AC Reactors (ACRs) External Dimensions
Power Nominal Dimensions (mm) ADDIOX
supply| applied Inverter type AC reactor Fig Mounti Terminal fnpass.
motor type ‘ ounting ermina
voltage (kw) yp WwLl D | Dl|D2 hole G H 1 holea | (ko)
0.75 | FRNO.75AQM-200 |ACR2-0.75A 120| 40 | 100| 75 | 20 | M5 (6x10) | 115 M4 1.9
15 FRN1.5AQ®-20 |ACR2-1.5A 120| 40 | 100| 75 | 20 | M5 (6x10) | 115 M4 2.0
2.2 FRN2.2AQM®-20 |ACR2-2.2A A 120| 40 | 100| 75 | 20 | M5 (6x10) | 115 M4 2.0
3.7 FRN3.7AQMm-201
(4.0F | FRN4.0AQM-200 ACR2-3.7A 125| 40 | 100| 75 | 25 | M5 (6x10) | 125 M4 2.4
55 FRN5.5AQ®-20 |ACR2-5.5A 125| 40 | 115| 90 | 25 | M5 (6x10) | 125 M4 31
7.5 FRN7.5AQ®-20 |ACR2-7.5A 125| 40 | 115| 90 | 106| M5 (6x10) | 95 M5 3.1
Th 11 FRN11AQM=-20 |ACR2-11A 125| 40 | 125| 100| 106| M5 (6x10) | 95 M6 3.7
ree
phase 15 FRN15AQM®-200 |ACR2-15A 180| 60 | 110| 85 | 106| M6 (7x11) | 115 M6 4.8
200V| 185 FRN18.5AQm-20 |[ACR2-185A | B |180| 60 | 110| 85 | 109| M6 (7x11) | 115 M6 51
22 FRN22AQM®-200 |ACR2-22A 180| 60 | 110| 85 | 109| M6 (7x11) | 115 M6 51
30 FRN30AQM®-20
ACR2-37 190| 60 | 120| 90 | 172| M6 (7x11) | 190 M8 11
37 FRN37AQE=-20
45 FRN45AQMm-20]0
ACR2-55 190| 60 | 120| 90 | 200| M6 (7x11) | 190| M12 13
55 FRN55AQ1S-A1 c
75 FRN75AQ1S-A1 ACR2-75 250(100| 120| 90 | 200| M8 (9x14) | 250 M12 25
90 FRN90AQ1S-A1 ACR2-90 285|190 158 120 | 190 | M10 (12x20) 210| M12 26

* 4.0 KW for the EU.

Note: A box (®) replaces an alphabetic letter depending on thiosure.

M (IP21) or L (IP55)

A box @) replaces an alphabetic letter depending on tippisty destination.

A (Asia) or E (EU)
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4.4 Options

Table 4.6 AC Reactors (ACRs) External Dimensions (Continued)
Nominal Dimensions (mm
Power applied AC reactor | _. (mm) Approx.
supply! Inverter type Fig. mass
motor type
voltage (kw) Mounting Terminal (ko)
W Wi} D | D1 D2 hole G H hole J
0.75 |FRNO.75AQM-40 |ACR4-0.75A 120| 40 | 90 | 65 | 90 | M5 (6x10) | 85 M4 1.1
1.5 FRN1.5AQ®-40 |ACR4-1.5A 125| 40 [ 100| 75 | 90 | M5 (6x10) | 85 M4 1.9
2.2 FRN2.2AQ®-40 |ACR4-2.2A A 125| 40 [ 100| 75 | 90 | M5 (6x10) | 95 M4 2.2
3.7 FRN3.7AQMW-40
(4.0) *| FRN4.0AQM-4E ACR4-3.7A 125| 40 | 115| 90 | 90 | M5 (6x10) | 95 M4 2.4
55 FRN5.5AQM®-400 |ACR4-5.5A 125| 40 | 115| 90 | 90 | M5 (6%x10) | 95 M5 3.1
7.5 FRN7.5AQ®m-40 |ACR4-7.5A 125| 40 | 115| 90 | 90 | M5 (6%x10) | 95 M5 3.7
11 FRN11AQ®-40 |ACR4-11A 180| 60 | 100| 85 | 90 | M6 (7x11) | 115 M6 4.3
15 FRN15AQ®-40 |ACR4-15A 180| 60 | 110| 85 | 90 | M6 (7x11) | 137 M6 5.4
18.5 FRN18.5AQm-400 |ACR4-18.5A| B |[180| 60 | 110| 85 | 90 | M6 (7x11) | 137 M6 57
22 FRN22AQ®-40 |ACR4-22A 180| 60 | 110| 85 | 90 | M6 (7x11) | 137 M6 5.9
30 FRN30AQ®-40
ACRA4-37 190 60 | 120| 90 | 172| M6 (7x11) | 190 M8 12
37 FRN37AQM®-40
45 FRN45AQMm-40
Three ACR4-55 190| 60 | 120| 90 | 200| M6 (7x11) | 190| M10 14
400V| 75 FRN75AQM-40 |ACR4-75 190| 60 |126| 90 | 157 | M6 (7x10) | 190| M10 16
90 FRN9OAQM-4[]
ACR4-110 250/ 100 | 136 | 105| 202 | M8 (9.5%x18)| 245 | M12 24
110 FRN110AQl1Sd c
132 FRN132AQ1S#4 |ACR4-132 250/ 100 | 146 | 115| 207 | M8 (10x16) | 250 | M12 32
160 FRN160AQ1Sd
200 FRN200AQ1S# |[ACR4-220 320| 120 | 150 | 110 | 240 | M10 (12x20) 300 | M12 40
220 FRN220AQ1S&
280 FRN280AQ1SH |[ACRA4-280 380 130 | 150 | 110 | 260 | M10 (12x20) 300 | M12 52
315 FRN315AQ1S4
ACRA4-355 380|130 | 150| 110 | 260 | M10 (12x20)| 300 M12 52
355 FRN355AQ1S4 D
400 FRN400AQ1SH |ACR4-450 460| 155|290 | 230 | 200 | M12 (¢15) |490| 4xM12| 95
500 FRN500AQ1S# [ACR4-530 E 480| 155|420| 370| - |M12 (15%25) 380 | 4xM12 | 100
630 FRN630AQ1SH [ACR4-630 510{ 170| 420|370 - |M12 (15x25) 390 | 4xM12| 110
710 FRN710AQ1S# |Not available

* 4.0 KW for the EU.

Note: A box (W) replaces an alphabetic letter depending on thiosure.

M (IP21) or L (IP55)

A box [A) replaces an alphabetic letter depending on tippity destination.
A (Asia) or E (EU)
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4.4.1.3 DCreactors (DCRs) (Built-in or bundled as standard)

The 200 V class series inverters of 45 kW or bedowd 400 V ones of 90 kW or below have a DCR
built-in as standard. The 200 V class series imvert 55 kW or above and 400 V ones of 110 kW or
above have a DCR bundled as standard, so be scoanect it to the inverter in accordance with the
reference wiring diagram.

A DCR has the following effects.

B For power supply matching

- Use a DCR when the capacity of a power supplysfamer exceeds 500 kVA and is 10 times or
more the rated inverter capacity. In this casep#ireent reactance of the power supply decreases,
and harmonic components and their peak value iserebhese factors may break rectifiers or
capacitors in the converter section of inverterdecrease the capacitance of the capacitor (which
can shorten the inverter's service life).

- Also use a DCR when there are thyristor-drivemd or when phase-advancing capacitors are
being turned ON/OFF.

- Use a DCR when the interphase voltage unbalatieadf the inverter power supply exceeds 2%.
Max.voltaggV) Min. voltaggV) N

67
Three phaseaverageoltagq V)

Interphaseoltageunbalancé%) =

B For input power factor correction (for suppressing harmonics)

Generally a capacitor is used to improve the pdaor of the load, however, it cannot be used in a
system that includes an inverter. Using a DCR im®es the reactance of inverter's power supply so as
to decrease harmonic components on the power slipps/and improve the power factor of inverter.
Using a DCR improves the input power factor to agjpnately 86% to 95%.

Table 4.7 DC Reactors (DCRS)

Power Nomi_nal

supply applied Inverter type DC reactor typp Rated current| Inductance | Generated loss

voltage motor (A) (mH) (W)
(kw)

Three- 55 FRN55AQ1S-&1 DCR2-55C 256 0.080 75

phase 75 FRN75AQ1S-E1 DCR2-75C 358 0.050 96

200V 90 FRN90AQ1S-II DCR2-90C 431 0.042 100
110 FRN110AQ1S& DCR4-110C 261 0.166 122
132 FRN132AQ1S@ DCR4-132C 313 0.148 159
160 FRN160AQ1S@ DCR4-160C 380 0.122 185
200 FRN200AQ1S@ DCR4-200C 475 0.098 218
220 FRN220AQ1S@ DCR4-220C 524 0.087 231

Lf;]'f:é 280 FRN280AQ1S@ DCR4-280C 649 0.069 270

400 V 315 FRN315AQ1S@ DCR4-315C 739 0.061 285
355 FRN355AQ1S@ DCR4-355C 833 0.054 308
400 FRN400AQ1S@ DCR4-400C 938 0.048 323
500 FRN500AQ1S& DCR4-500C 1173 0.039 384
630 FRN630AQ1S@ DCR-630C 1477 0.031 620
710 FRN710AQ1S@ DCR-710C 1666 0.028 600

Note 1: A box (@A) replaces an alphabetic letter depending on tippsty destination.
A (Asia) or E (EU)

Note 2: Generated losses listed in the above table amosippate values that are calculated according ¢o th
following conditions:

The power supply is three-phase 400 V 50 Hz @thinterphase voltage unbalance ratio.

The power supply capacity uses the larger ofeei00 kVA or 10 times the rated capacity of the

inverter.

The motor is a 4-pole standard model at full 1§E@0%).

An AC reactor (ACR) is not connected.
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4.4 Options

4-Mounting hole
(for screw G)

MAX.D2 = O2—Termina|
(for screw J)
&1 ¢ F
) MAX. D2 2-Terminal %% %%\
_ | _ ‘ ‘ @ / (for screw J) e
la— —allc i fg% v |
: T . } Z'Qrminal hole ’ + ﬂj ﬁ
, 1 - | L ¢ e
Vv\(/1 . DD1 (for screw J) D1 W1 g:?
Mounting Mounting ©
hole hole N
(for screw G) (for screw G)
w
Figure A Figure B Figure C m
m
(@]
|
z
®
Table 4.8 DC Reactors (DCRs) External Dimensions r-ﬁ
. , . T
o remer | Dimersors (o o 3
supply [ " Sior Inverter type type Fig. w wil b |pilp2| 1 | wy |Mounting|Terminal mass m
voltagef ") hole G | hole J | (kg) S
>
55 FRN55AQ1S-E1 |DCR2-55C 255|225| 96 | 76 | 140| 145| - (7|\>/(|$3) M12 11 B
Three- c
phase 75 FRN75AQ1S-E1 |DCR2-75C 258 225|106| 86 | 145|145 - (7'\>/<|$3) M12 12 E
200V
m
90 | FRN90AQ1S-® |DCR2-90C 258 225| 116| 96 | 155/ 145| - (7'\{(';53) M12 | 14 z
110 FRN110AQ1S4 |DCR4-110C 300| 265|116| 90 | 175| 155| - (1(';/|x8]_8) M12 19
132 FRN132AQ1S4 |DCR4-132C 300| 265|126| 100| 180| 160| - (18/!(818) M12 22
A
160 FRN160AQ1S# |DCR4-160C 350| 310( 131|103|180| 190| - (1'2)](-22) M12 26
200 | FRN200AQ1S@ |DCR4-200C 350| 310| 141| 113 185| 190| - (1'\5522) M12 | 30
220 FRN220AQ1S4 |DCR4-220C 350| 310 146| 118| 200| 190| - (ll\éli'gz) M12 33
Three-| 280 | FRN280AQ1S@ |DCR4-280C 350 310| 161 133| 210| 190| - 1'\4522 Mi6 | 37
phase ( )
400V 315 FRN315AQ1S4 |DCR4-315C 400 345| 146| 118| 200| 225| - (1'2)](-22) M16 40
355 | FRN355AQ1S@ |DCR4-355C 400/ 345| 156| 128| 200| 225| - (1'\5522) axm12 | 49
400 FRN400AQ1S# |DCR4-400C | B |455|385|145|117|213|245| - (ll\éli'gz) 4xM12 52
500 FRN500AQ1S4 |DCR4-500C 445(390| 165| 137| 220| 245| - (1|\£|>]<-22) 4xM12 72
630 FRN630AQ1S4 |DCR4-630C c 285|145|203| 170| 195| 480| - (1'\23(%0) 2xM12 75
710 FRN710AQ1S4 |DCR4-710C 340|160| 295| 255|225(480| - |M12 (¢l5) 4xM12 95

Note: A box ([A) replaces an alphabetic letter depending on tippiiy destination.
A (Asia) or E (EU)
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4.4.1.4 Surge suppression unit (SSU)

If the drive wire for the motor is long, an extrdgn®w surge voltage (micro surge) occurs
at the wire end connected to the motor. Surge geltauses motor degradation, insulation
breakdown, or increased noises. The surge suppreasit (SSU) suppresses the surge
voltage. It features the connectivity for all motapacities and easy wiring work.

@ Surge suppression mechanism Co
Puse (11 [1[[]
— 7L
Power
supply
L
=
]
- Zs | ==
Z1=75<Zm
Surge suppression unit Surge absorption
B Dimensions
* 50 m spec.: SSU 50TA-NS ¢ 100 m spec.: SSU 100TA-NS

= o ==m===1] I
— = — = © © —===== 3
o~ o | o @ r ———— — — 3
© ol e gg e i 2

e e g e e g e

f———— ” l=m=====

===
Output terminal block 360
234 | 4-$65 Mounting hole (with terminal block cover) 4-¢65 Mounting hole
Output terminal block
(with terminal block cover) 2 _
i e

32
S @ [LH T
E Loinmn
@ NN
] i - wwcase /| MY
Grourding I G L= 1.5002 150
terminal Input cable —eminal__

L=1,500+150 = i W

148+ 214 198:£0.5 —
8+0.5 | 254405 | — | 380+0.5

W Effects of installing the surge suppression units (shown by voltage waveform between motors)

1500

284%1

238+1

1500

1200| W/O surg;e_ gfngs/\‘l) 1200 W/ SUIge ‘
Mc_)t_or/inverter capacity: 3.7 kW 1000 lSJwi)tp‘ressmn ‘ \ A303V 1000 mprseéﬁ'gg |
Wiring length: 50 m o \ (A56%) 750 | 733y
Running status: No-load % 500 «W = %500 fh\ laE
Power supply voltage: Three-phase 400 V 2 45 o # 2 e ‘
o (100%) °
250 250
500 500
1500 ‘ 1500 ‘
; ; e ,w‘/,o,s,u o e e Jévlﬁ?ps#rg:sion
Motor/inverter capacity: 75 kW | Suppression (200%) | Suppl 1
Wiring length: 100 m 1:2 unit \ : B ! (AAZf:t’/Y) '::: unite SHIOOE s
Running status: No-load g n g . [\' P (151%)
Power supply voltage: Three-phase 400 V £ Wﬂ 5 » g i
> 250 20V | > 250
) S S S o S .1 (100%).- R Bl
-250 -250 T
-500 =500
W Basic specifications
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 kKW 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 cir¢aibrder to:

- Suppress the surge voltage at motor terminals
This protects the motor from insulation damageseduby the application of high voltage surge
currents from the 400 V class series of inverters.

- Suppress line leakage current from the invertgput lines (Leakage current to ground cannot be
suppressed.)

This reduces the line leakage current when th@mstconnected 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-000-4A
. Carrier
Power l\;orr}lirelzl Rated Overload Inverter |frequency MaXimumGenerate
supply nqgtor Inverter type Filter type|curren capability power input allowable|frequency loss (W)
voltage (kW) (A) P voltage range (Hz2)
(kHz)
0.75 FRNO.75AQm-400
OFL-1.5-4A| 3.7 105
15 FRN1.5AQm-40
2.2 FRN2.2AQ®-40
3.7 FRN3.7AQm-40 |OFL-3.7-4A| 9 210
(4.0)* | FRN4.0AQMW-4E
5.5 FRN5.5AQM®-40
OFL-7.5-4A| 18 190
7.5 FRN7.5AQm-40
11 FRN11AQ®-4001 0.75t0 1§
OFL-15-4A | 30 kHz 320
15 FRN15AQMm-40
18.5 FRN18.5AQm-41
OFL-22-4A | 45 350
22 FRN22AQM®-40
30 FRN30AQM®-400 |OFL-30-4A | 60 570
37 FRN37AQ®-400 |OFL-37-4A| 75 610
45 FRN45AQM-40 | OFL-45-4A | 91 810
Three- 150%-1 min) hree-phase
phase| 55 FRN55AQM-400 | OFL-55-4A | 112 1380 to 480 400 Hz | 910
200%-3s
400V | 75 FRN75AQM-40 | OFL-75-4A | 150 50/60 Hz 1200
90 FRNO9OAQM®-40 |OFL-90-4A | 176 1360
110 FRN110AQ1S# |OFL-110-4A 210 1410
132 FRN132AQ1S# | OFL-132-4A 253 1800
160 FRN160AQ1S# | OFL-160-4A 304 2210
200 FRN200AQ1S#@ | OFL-200-4A 377 2520
220 FRN220AQ1SH |OFL-220-4A 415 0.75 to 14 2590
280 FRN280AQ1SH | OFL-280-4A 520 kHz 3570
315 FRN315AQ1S# | OFL-315-4A 585 3290
355 FRN355AQ1S# | OFL-355-4A 650 3320
400 FRN400AQ1S#& | OFL-400-4A 740 3390
500 FRN500AQ1S# | OFL-500-4A 960 4250
630 FRN630AQ1SH | OFL-630-4A 1170 4700
710 FRN710AQ1S4 | Not available

* 4.0 KW for the EU.

Note: A box (®) replaces an alphabetic letter depending on thiosure.
M (IP21) or L (IP55)
A box @) replaces an alphabetic letter depending on tippisty destination.
A (Asia) or E (EU)
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4.4 Options

OFL-0O000-4A

M Filter for 22 kW or below

W Filter for 30 kW or above
(Reactor)

M Filter for 30 kW or above
(Resistor/capacitor)

. . 6 terminal .
Figure A Figure C  holes Figure F
i (for screw J) MAX. F G
D+2 Grounding screw H - of
i T PSP Rl ERR TRTRITH
4 mounting holes muﬁ v Jﬁ;ﬂ g ﬁ HHH HTH
(for screw K) 8 k=
) X1X2yyiy2)z1z2|
Terminal secrew J B % g
Y < 3=
N N B =
. : 4-910
= = iyzv ‘\ﬂ_:' 1T kajial
{16} A sl

460
6 terminal )
hofer;n e For filters OFL-30-4A and greater, a reactor,

resistor, and capacitor should be installed
separately.
;H‘ (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.)

| D 4 r'nounting holes | | E | PEgPY, "
4 g A (for screw K) B | >
j@ ea[ LA @ =

Figure B , : 4l
9 £ B S
D 4 rhounting holes | | E |
A (for screw K) B

4 mounting holes

(for screw K) ) Flgure G Output terminal
Terminal secrew J o 6 terminal B | I
B ) a ) holes = B il W —— ———
il Figure E  (for
° screw J) \ MAX.F 2
@ | f el 5 I U A I
[Co——— ‘ %-——-E 4-913
e b gl | : o D [p_ b [ M990l
{ ) St n ; ;
L | % ' 450 | 620 |
T T o | < 500 650
X2 2l 2 .
T e 3 { ) ‘ .
[ A | B D \4 r%ounting holes E
A (for screw K) B
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Table 4.10 Output Circuit Filter (OFL) Dimensions

Power Dimensions (mm) Approx.
voiage| " |Fo | a e e o) e | r| oS o] o | T
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 5 330 | 275 | 310 | 300 | 145 - - M6 M6 M8 35
OFL-22-4A 330 | 300 | 330 | 300 | 170 - - M6 M6 M8 45
OFL-30-4A 210 | 175 | 210 70 140 | 90 160 - M5 M6 12
OFL-37-4A cIF 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
Tp)l:\r::e_ OFL-90-4A 260 | 210 | 290 | 85 170 | 155 | 233 - M8 M10 28
400 v | OFL-110-4A DI 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 M12 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 - - M12 M12 90
OFL-355-4A 440 | 290 | 480 | 150 | 245 | 175 - - M12 M12 100
OFL-400-4A 440 | 295 | 510 | 150 | 240 | 175 - - M12 M12 110
OFL-450-4A B 440 | 325 | 470 | 150 | 270 | 195 - - M12 M12 125
OFL-500-4A 440 | 335 | 500 | 150 | 280 | 210 - - M12 M12 145
OFL-630-4A 480 | 355 | 560 | 150 | 280 | 245 - - M12 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 &by the inverter.

An ACL suppresses the outflow of high frequencyntamics caused by switching operation for the
power supply lines inside the inverter. Pass theetiphase power supply lines together through the

ACL.

When inserting an ACL in the output (secondarygdinpass also the motor grounding wire through
the ACL in the same passing direction and the sanmeber of turns as the U, V and W wires. If
shielded wires are used, pass them through the w@Ltheir shields.

Wire size is determined depending upon_the ACL {ife) and installation requirements.

20410

x|z 3| 2]
HAARN 3|2 /4R
o = =
b 8 h g ('2 g ; o
L ST ¥ :"v!v 4 --rL-:-‘( I\_FL:_
95 MAX . 181 MAX
2-45.5 g 4xXR4
2 2 T el T T T
= I
LRV 9 P 0 N
« ! __j 12
80 150 a
ACL-40B ACL-74B

217 MAX

| $156£1.0 )

| 3510

F200160 F200160PB
(w/o mounting feet) (w/ mounting feet)

MCCB or MC
RCD/ELCB*

BN
Power '
supply 2

—X —

* With overcurrent protection

ACL

t L1/R U
L3/T Wi

Motor

Inverter

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 -
Zero-phase reactor typ Wire size (mm)
Q'ty Number of turns
1 4 2.0,35,55
ACL-40B
2 2 8,14
1 4 8,14
ACL-74B 2 2 22, 38, 60, 528, 82, 14x2, 222
4 1 100, 150, 200, 250, 325,88 60<2, 100<2, 150<2
F200160 4 1 20€p, 2502, 325¢2, 325¢3
F200160PB 1 202, 2502, 325¢2, 325¢3

The selected wires are for use with 3-phase inptgld lines (3 wires).
Note: Use wires for the maximum allowable temperatur@scC.
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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 maydeal to set the drive frequency. Connect the
potentiometer to control signal terminals [11] tgh [13] of the inverter as shown in Figure 4.9.
Model: RJ-13 (BA-2 B-characteristics, 1 &)

3.5
6 Shaft S

—

Panel hole size
Knob type: MSS-2SB

25%1

2.8

~ F¢3‘2
(=)

Ms _
P=075 P == ] Aq;? 10
‘ 15 |65/13.3 ﬂJ %6

45+2 251 526

Dial plate type: YS549810-0
1-$5

1
5Q

\'e)
05\ /00
FREO SET

40 1-910 Unit: mm

Note: The dial plate and knob must be ordered as separated items.
Available from Fuiji Electric Technica Co., Ltd.

Model: WAR3W (3W B-characteristics, 1 kQ)

23 .20 Knob type: 25N Panel hole size

$26

$3.2

o
’ | $10
i e Tos ﬂ}

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 kegpad (standard or multi-function) or
USB-RS-485 converter to enable remote operation ofrtherter. The cable is a straight type with
RJ-45 jacks and its length is selectable from &n8l, 1 m.

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 ougratibals [FM1] or [FM2] and [11] of the inverter
to measure the frequency component selected byidmnmmode 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 &WHz" 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 [T¥,

80 2-M3

64
35

r D
* | & © pi < : 3 < o
+' = < 33 + p— ©O| O
— ® —
L4 N7
i 2-04
Panel cutout size Panel cutout size

Unit: mm
Available from Fuji Electric Technica Co., Ltd.

Inverter

Frequency ; ——o [FM1]
meter 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 ittverter to be operated via the RS-485
communications facility. The main functions inclutie following:

- Easy editing of function code data
- Monitoring the operation statuses of the investgch as I/O monitor and multi-monitor
- Operation of inverters on a PC screen (Windowsetanly)

L] Referto Chapter 8 "RUNNING THROUGH RS-485 COMMUMTION" for details.
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4.4.3

4431

Selecting Option Cards

List of option cards, connection ports, and applicable ROM versions

The table below lists the option cards, option @mtion ports, and applicable ROM versions.

(Function enhancement or version update in thedutay provide new options. For options not listed

below, contact Fuji Electric or visit our website.)

) Option connection ports _
Option type Model nam ROM version Remarks
A-port| B-port | C-port
Two option cards connectable at a
OPC-RY v v - | 1100 orlater e t5 A~ and B-ports (4 outputs).
Relay output Asinal " " table t
: _ single option card connectable to
OPC-RY2 v v 1100 or later and C-ports (both ports occupied)
A single option card connectable at
OPC-AIO v v v 1300 or later time to any one of A-, B- and C-port
A single option card connectable at
Vo OPC-AC v v V.| 1100 or later time to any one of A-, B- and C-port
A single option card connectable at
OPC-PT v v v 1300 or late time to any one of A-, B- and C-port
OPC-DEV v v v | 1100 or later
OpC-CoP v - — | 1100 or latet oply one of these communications
OPC-PDP2 v - - 1100 or latert Option cards connectable to the
Communication inverter at a time. (e.g. Connection
OPC-CCL v -~ | - | 1100 orlatet both OPC-DEV and OPC-CCL ata
OPC-LNW v - — | 1100 or latef time is not possible.)
OPC-ETH v -- -- | 1100 or later

e

@ Note

N,

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 convertsegalrpurpose output signals issued via inverter
terminals [Y1] and [Y2] or [Y3] and [Y4] to a relagutput (one transfer contact). It has two
independent transfer contacts so that using twdscallows the user to activate up to four contact
outputs (Y1 to Y4).

A signal to be output to each contact can be défimiénh function codes E20 to E23. Selecting "Active
OFF" for a contact output with the function codelgles the contact to be turned ON without relay coi
excitation. This is useful for a fail-safe applicatfor the power system.

Ports available for the interface card and functiomlity assignments

A FRENIC-AQUA inverter has three option connectiports. Note that each port has some
limitations as shown below.

Option , .
connection port Output signal Assignment Notes
: Do not connect this card to the
i Relay contact output 1 Function code E20 (Y1) . . -
A-port Relay contact output 2 Function code E21 (Y2 |[r\1(v2?rters terminal [Y1] or
: Do not connect this card to the
i Relay contact output 1 Function code E22 (Y3]) . . :
B-port Relay contact output 2 Function code E23 (Y4 |[r\1(\:§rters terminal [¥3] or
C-port Not available for the relay output interfaeed
Terminal functions
Symbol Name Descriptions
Relay contacts to output signals selected by fancti
[1A] codes E20 and E22, such as Inverter Running, Fregugn
[1B] Relay contact output 1 Arrival and Overload Early Warning.
[1C] In "active ON", the contact [1A] — [1C] closes Ji@] —

[1C] opens while the signal is active.

Relay contacts to output signals selected by fancti

[2A] codes E21 and E23, such as Inverter Running, Fregugn
[2B] Relay contact output 2 Arrival and Overload Early Warning.
[2C] In "active ON", the contact [1A] — [1C] closes di@] —

[1C] opens while the signal is active.

Electrical requirements

ltem Specifications

Contact capacity 250 VAC, 0.3A, abs= 0.3, or 48 VDC, 0.5A (resistor load)

200,000 times (ON/OFF every 1 second) at 250 VABAO
200,000 times (ON/OFF every 1 second) at 48 VDEAO.

Contact life Note: When frequent ON/OFF switching is anticipated érample,
when using the current limit function with the imtex output limiting
signal), use the terminals [Y1] to [Y4] (transistartputs) instead.

EN61800-5-1, Overvoltage Category Il (Reinforceculaton) 250

Safety Standards/Directives VAC class
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Internal circuits

[Y1)[Y3] signaIE Actuator

[Y2)/[Y4] signal = Actuator

Figure 4.11 Internal Circuits

The relationship between function codes and reldgui functions is as follows.

Function code Functions Setting range
E20 Terminal [Y1] (Function selection)
E21 Terminal [Y2] (Function selection)| 4 235 (For normal logic),
E22 Terminal [Y3] (Function selection)| ©F 1000 to 1235 (For negative logic)
E23 Terminal [Y4] (Function selection)

E20 through E23 assign output signals to genengdgse, programmable output terminals [Y1], [Y2],
[Y3], and [Y4]. These function codes can also shitte logic system between normal and negative to
define the property of those output terminals s the inverter logic can interpret either the OGN o
OFF status of each terminal as active.

When a negative logic is employed, all output sigiaae active (e.g. an alarm would be recognized)
while the inverter is powered OFF. To avoid caussggtem malfunctions by this, interlock these

signals to keep them ON using an external powersigNal. Furthermore, the validity of these output

signals is not guaranteed for approximately 1.501sds after power ON, so introduce such a
mechanism that masks them during the transienbgeri
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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 sew#gpendent transfer contacts (1A contact) to the
inverter. Using this card under cascade controbkesathe inverter to control seven motors. (Using
also two transfer contacts on the inverter unit @sak 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 eitheobitee B- and C-ports, out of three option conrmcti
ports (A-, B-, and C-ports) provided on the FRENMIQUA. 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 contaatput various signals ("Inverter
running,” "Frequency arrival signal," "Motor oveald early
[7A/7Cl Relay contact output 7 warning," etc.) selected with Function codes 006G@.

[8A/BC] Relay contact output 8 When pA-nC] is short-circuited (active ON), the output
[9A/9C] Relay contact output 9 | signal is Active. Where) = one of 6 to 12.

[LOA/10C] | Relay contact output 14
[11A/11C] | Relay contact output 11
[12A/12C] | Relay contact output 12

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

Electrical requirements

Item Specifications
Contact capacity 250 VAC, 0.3A, abs= 0.3, or 48 VDC, 0.5A (resistor load)

200,000 times (ON/OFF every 1 second) at 250 VABAO
200,000 times (ON/OFF every 1 second) at 48 VDEAO.

Contact life Note: When frequent ON/OFF switching is anticipated @rample,
when using the current limit function with the imtex output limiting
signal), use the terminals [Y1] to [Y4] (transistartputs) instead.

EN61800-5-1, Overvoltage Category Il (Reinforcedulaton) 250
VAC class

Safety Standards/Directives

4-51



Internal circuits

6A-12A

o1 to 07 %RY; \
signal
——sJActuator 6C-12C

Figure 4.12 Internal Circuits

The relationship between function codes and reldyui functions is as follows.

Function codd Functions Setting range
001 Relay contact output 6 (Function selection)) o 235,
002 Relay contact output 7 (Function selection) 1000 to 1235 (For negative logic)
003 Relay contact output 8 (Function selection)
004 Relay contact output 9 (Function selection)
005 Relay contact output 10 (Function selectior)
006 Relay contact output 11 (Function selection)
o007 Relay contact output 12 (Function selection)

001 through 007 assign output signals to genengdgae, programmable relay outputs 6 through 12.
These function codes can also switch the logicesydbetween normal and negative to define the
property of those relay outputs so that the invdadgic can interpret either the ON or OFF statfis o
each relay output as active.

When a negative logic is employed, all output sigaae active (e.g., an alarm would be recognized)
while the inverter is powered OFF. To avoid causiggtem malfunctions by this, interlock these
signals to keep them ON using an external powes{@Nal. Furthermore, the validity of these output
signals is not guaranteed for approximately 2 sésafiter 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 lidtebw. Mounting this interface card on the
FRENIC-AQUA enables analog input and analog outpifitom the inverter.

- One analog voltage input point (O£t0 V)

- One analog current input point (4 to 20 mA oo@0 mA, switchable)
- One analog voltage output point (0Hb0 V)

- One analog current output point (4 to 20 mA)

Ports available for the interface card Q
QD
This interface card can be connected to any ontbeothree option connection ports (A-, B-, and °©
C-ports) on the FRENIC-AQUA. -
n
m
Terminal functions Ay
_|
o 2
g= Symbol Name Functions Remarks pe.
O© Ry
2
Power supply | Power supply for frequency command m
[P10] | for the potentiometer (Variable resistor: 1 to @k g
potentiometer | (10 VDC, 10 mA DC max.) m
e}
- Used as analog voltage input from external |Input impedanc %
equipment. 22kQ =
0 to+10 VDC/0 to£100% ; . m
Max. input: zZ
[32] input - Signal assignment: Selectable from signals that
5 can be assigned to inverter standard terminal
Q.
IS [12].
2 - Resolution: 1/3000
T
< - Used as analog current input from external | Input impedance:
equipment. 2500
4 to 20 mA DC/0 to 100% ; .
Analog current . . . . Max. input:
[C2] inout - Signal assignment: Selectable from signals th&0 mA DC
P can be assigned to inverter standard terminal
[12].
- Resolution: 1/3000
- Reference terminal for [P10], [32], [C2]. Equipotent witt
[31] | Analog common the inverter's
terminal [11]
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output (-)

()]
=
%% Symbol Name Functions Remarks
O ©°
- Outputs the monitor signal of analog DC voltdge
(0 to+10 VDC).
- Signal assignment: Selectable from signals that
can be issued from inverter standard termina
Analog voltage| [FM1]. This terminal can also output bipolar P|D
[Ao+] .y
output (+) deviation.
- Resolution: 1/3000
* Capable of driving up to two analog voltmeters
with 10kQ impedance.
- Reference terminal for [Ao+]. Equipotent wi
[Ao-] Qﬂta IStg (Y)oltage the inverter's
P terminal [11]
- Outputs the monitor signal of analog DC curretgolated from
(4 to 20 mA DC). inverter's
3 - Signal assignment; Selectable from signals tf&f rmlnalsd[31],
E can be issued from inverter standard terminal A0, and [11]
= [FM1].
< - Resolution: 1/3000
2 : """""""""""""" 1
. <Control circuit> :
: [CS+] Current :
Analog current| | 24VDC G :
[CS+] 1 1
output (+) | |
: [CS-] Ammeter :
: Current :
| o |
1 (ICM] on the inverter) \
. |
*|nput impedance of the external device:
Max. 50
[CS-] Analog current
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4.4 Options

Connection example

Symbol Connection of shielded wires
Shielded wire
% [P10]
Potentiometer P ‘." \ ,‘I \
[32] 1k to 5kQ DR — [32]
A O 31
1 o
— >
=
N
Shielded wire
% O [c2] a
Constant [ T r'|_-|
current source oo oo 9]
[C2] 4 to 20 mA Vo Vo %‘
‘ v O [31] ®
"""""""" l T
m
= Y
e
I
Shielded wire %
[Ao+] O ““ o
o oo '8
Aol L L 3
[AO—] C) \“ /I \‘\é*//l m
________________ 0
T &
Shielded wire
[CS+] O F o
[CS] . Lo
[Cs] O l*
Function code settings
Function Codes and Their Data for Terminals [32] and [C2]
Function _
code Name Data Description Remarks
060 Terminal [32] Function | O 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) | O 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

code Name Data Description Remarks
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
o071 (Minimum scale) -999 to 0.00 to 9990 Minimum scale
075 Terminal [C2] Function O 4 t0 20 mA
(Current range selectio ) 010 20 MA
076 (Mode selection) 0 to 49 Same as E61.
o77 (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 [Ao]
FL::I':)((J;LOH Name Data Description Remarks
090 Terminal [Ao] Function | 0 to 117 Same as F31.
(Mode selection)
091 (Gain adjustment) 0 to 300% Gain adjustment amount
093 (Polarity) | O Bipolar
1 Unipolar
Function Codes and Their Data for Terminal [CS]
FLJCr(l)(zitLon Name Data Description Remarks
096 Terminal [CS] Function 0 to 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-AO)

The analog current output interface card has theibals listed below. Mounting this interface card
on the FRENIC-AQUA enables 2 channels of analogutfrom the inverter.
- Two analog current output points (4 to 20 mA)

Crote The analog interface card OPC-AIO and analog cureemput interface card OPRO
ot cannot be mounted concurrently.

Ports available for the interface card @)
This interface card can be connected to any ortheothree option connection ports (A-, B-, and B
C-ports) on the FRENIC-AQUA. .
n
m
Terminal functions Ay
-
= 2 Z
‘M O . (@)
Q= Symbol Name Functions Remarks -
0° i
%
- Outputs the monitor signal of analog DC currensolated from %
(4 to 20 mA DC). inverter's g
- Signal assignment for each of CS1 and CS2: | terminal [11] o
Selectable from signals that can be issued from Q
inverter standard terminals [FM1] and [FM2)]. %
[CS1+] | Analog current | - Resolution: 1/3000 r%
[CS2+] | output (+) - Output current error: Max:3% Z
- - Maximum allowable input impedance of
= connected devices: Max. 500
5
O | e |
E : <Control circuit> !
9 : 24\VDC :
5 ) Current :
; i 0 o (CS14] Current i
% : [C82+]x Ammeter 1
c 1 :
< : @ 1
: i
| :
[CS1-] | Analog current ! (oM} !
[CSZ—] output (-) ! (ICM] on the inveter) !
) 1
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Connection example

Symbol Connection of shielded wires
Shielded wire

[Cs1+]é) A -

[CS1+] [cs1] O———+~
[CS1-] O K —
CS2+ S -
[[csz-]] (€821 O———% Y
[cs21 (E i

Function code settings

Function Codes and Their Data for Terminal [CS1]

Function .
code Name Data Description Remarks
096 Terminal [CS1] function| 0 to 117 Same as F31.

(Mode selection)
097 (Gain adjustment) 0 to 300% Gain adjustment
amount
Function Codes and Their Data for Terminal [CS2]
Function -
code Name Data Description Remarks
090 Terminal [CS2] function| 0 to 117 Same as F31.
(Mode selection)
091 (Gain adjustment) 0 to 300% 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 cardemgia resistance temperature detector (RTD) to the
FRENIC-AQUA to convert the temperature values @ digital ones. It can connect two RTDs. The
following five types of RTDs are connectable: "J#l' "Pt100," "Ni100," "Pt1000" and "Ni1000."

Ports available for the card

The input card can be connected to any one othttee tconnection ports (A-, B- and C-ports) on the
inverter.

Specifications

ltems Specifications

Number of input channels 2

Applicable RTD type JPt100, Pt100, Ni100, Pt10011,000 / Three-wire
*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, 25378 K)
Resolution 0.01°C (0.01°F, 0.01 K)
Accuracy +0.3% FS (at the inverter ambient temperature 0€333.4°F, 296 K).)

+0.7% FS (All ranges of inverter ambient tempergture
*Not including an RTD error.

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

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 itjrcu

Incorrect configuration of switche® *

*1 The input filter time does not affect displaylwes.

*2 The setting of "Pt channel sensor type (010,)0%Bould be identical with the applied sensor.iWgracross
channels should not be made; doing so may inhdliire detection. If a failure is detected, the0*G"
appears.

4-59



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

F%%(E}Lon Name Data Contents Remarks
009 | Display unit 60 Kelvin (K) Factory default: 6[L
61 CelsiusC)
62 Fahrenheit°F)
010 | Channell (Sensor type)0 JPt100: JIS C 1604 Factory default: |0
1 Pt100:JIS C 1604 / IEC 60751
2 Ni100: DIN 43760
3 Pt1000: IEC 60751
4 Ni1000: DIN 43760
oll (Extended functions) 0 No extended function assigneBactory 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) | 0.0to | Filter time Factory default:
100.0 s 10s
015 Channel 2  (Sensor typg)Oto 4 Same as 010. Factory default:|0
016 (Extended functions) 0 to 48 | Same as 011. Factory default:|0
ol7 (Digital filter) | 0.0to | Same as 012. Factory default:
100.0 s 10s
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4.4 Options

Configuring the switches

Switching the slide switches located on the in@utids needed to match the sensor connected.

TERM]\ S

; = i

| i

m oy =" s
[ ) @)
@ @ —_— o o >
w2 %
) -
9]
m
m
Sensor type Switch setting Default setting Q
SW1: Channel 1 | JPt100 g
SW2: Channel 2 T

Pt100

= 0
Ni100 T
- T
Pt1000 Py
_ =L 2
Ni1000 m
be)
c
U
.
Display of detected temperature =

The detected temperature (after digital filterirgglisplayed 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)

hote This communications card may not apply to the iterelepending upon the inverleOM
MO yersion. Consult your Fuiji Electric representative.

CC-Link (Control & Communication Link) is an FA opdield network system.

The CC-Link communications card connects the imreid a CC-Link master via CC-Link using a
dedicated cable. It supports the transmission spk&86 kbps to 10 Mbps and the total length of 100
to 1,200 m so that it can be used in wide rangsysfems requiring a high-speed or long-distance
transmission, enabling a flexible system configorat

Ports available for the communications card

This communications card can be connected to tiperonly, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-AQUA.

Note: Once the inverter is equipped with this commun@@aicard, no more communications card
(e.g., DeviceNet and SX-bus communications casia)lowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip thianat be reset until those cards are removed eacept
single card.

CC-Link specifications

Item Specifications

Applicable controller Mitsubishi Electric sequenast. (CC-Link master)

CC-Link version 1.10 and 2.0
(Broadcast polling system)

Transmission system

Number of inverters connectahlévlax. 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
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 625 kbps 156 kbps
(When using the CC-Link
dedicated Cab|e) 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, theL@R-specifications apply.
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4.4 Options

Inverter's function codes dedicated to CC-Link comnunication

op

R

Function . Data setting -
code Function range* 1 Description
y98 | Select run/frequency Oto3 Select from the following choices:
command sources 98 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 foi0, 4 to 9 Immediately coast to a stop and trip with Er
CC-Link network breaks , —

1 After the time specified by 028, coastto a s
and trip with Er5.

2 If the communications link is restored withir
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 t
stop. Issue Er5 after stop.

12 If the communications link is restored withir
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 100.0 to 60.0 seg. Applies when 027 =1, 2, 11, or 12
be used in error processing
for network breaks

030 | CC-Link extension 51to 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 addreg? 0,1to 64 Any of 1 to 64 should be specified for a slay
station.
Specifying any other value causes the L.ER
LED to light.

032 | Transmission spee@ * Oto4 0: 156 kbps, 1:625 kbps, 2: 2.5 Mbps,

3:5Mbps, 4:10 Mbps
Specifying any other value causes the L.ER

R

LED to light.

*1 The underlined values are factory defaults.

*2 If the station address (031) or the transmisspeed (032) is modified when the inverter powedhs the L.ERR
LED flashes and the communications link is losttriling the terminal comman@ST ON or restarting both the
inverter and the communications card validatesthe setting.
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44.3.8 PROFIBUS-DP communications card (OPC-PDP2)

hote This communications card may not apply to the iterelepending upon the inverter Rt
MO yersion. Consult your Fuiji Electric representative.

The PROFIBUS-DP communications card is used to ecnmthe FRENIC-AQUA series to a
PROFIBUS-DP master via PROFIBUS. Mounting the comicetions card on the FRENIC-AQUA
enables the user to control the FRENIC-AQUA asgeslinit by configuring and monitoring run and
frequency commands and accessing inverter's funcbdes from the PROFIBUS master.

The communications card has the following features:

- PROFIBUS version : DP-VO0 compliant

- Transmission speed : 9,600 bps to 12 Mbps

- Applicable profile : PROFIDrive V2

- Able to read and write all function codes suppdiinh the FRENIC-AQUA

Ports available for the communications card

This communications card can be connected to tiperonly, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-AQUA.

Note: Once the inverter is equipped with this commundareticard, no more communications card
(e.g., DeviceNet and SX-bus communications caig)lowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip tianat be reset until those cards are removed eacept
single card.

PROFIBUS-DP specifications

Item Specifications Remarks
Lines RS-485 (insulated cable)
.. | Cable length| See the table below.

TransmissioR — PP
section Transmissior] 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 617B4
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

. switches) (0 to 99) address switches SW|L
Addressing or and SW2 to "0" enabl
- By inverter’s function code 031 (data = 0 to 1p%)e 031 setting.
Detection of cable break ILHSS: ated by the OFFL
Diagnostics -
Detection of the illegal configuration :_néjllacated by the ERR

The maximum cable length per segment for a PROFHBIBSpecified cable is listed below.

Transmission speed (bp$) Maximum cable length (m) per segment
9.€k 120(
19.2k 120(
45.4t k 120(
93.7tk 100(
187.5k 100(
50Ck 40C
1EM 20C
3M 10C
6 M 10C
12M 10C
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4.4 Options

Inverter's function codes dedicated to PROFIBUS-DR.ommunication

The inverter's function codes listed in Table 4st®uld 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 _— Factory Function code
code Description default| data to be set Remarks
yos | Select run/frequenc 0 |3 Select from the following choices:
command sources
08 Frequency | Run command
y 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 -- | Any data exceptEven ifLE is selected.E = ON makes
or above (n: Terminal number "24 (1024) LE "| parameter y98 valid, blifE = OFF makes
(For all y98 invalid and run/frequency command

terminals Xn)

in the in

verter are valid.

Table 4.14 lists the other related inverter's fiamctodes.

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 1®.0 s 0.0t0 60.0 s
be used in error
processing for network
breaks
030 Select PPO type 0 0 to 255 For details abdlit @3er to
the instruction manual of this
communications card.
031 Select PROFIBUS statipQ 0to 125 Valid when rotary switches SV
address and SW2 are set to "00."
040 to 043 Assign function code dat@000 0x0000 to OXFFFIF Configure function codes for
to be written, 1 to 4 writing to the data mapped 1/O
Functionally equivalent to
PNU915.
048 to 051 Assign function code date@d000 0x0000 to OxFFFIF Configure function codes for

toberead, 1to 4

reading from the data mapped
I/0.

Functionally equivalent to
PNU916.
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Node address
(1) Configuring node address switches (SW1 and SW2)

Before the inverter power is turned ON, the noddress of the communications card should be
specified with SW1 and SW2 (rotary switches) on ¢hed. The setting range is from 00 to 99 in
decimal. SW1 specifies a 10s digit of the node eslkland the SW2, a 1s digit.

Node address = (SW1 setting x 10) + (SW2 seitithy

Note: The node address switches should be accessedhgitmverter being OFF. Setting these
switches with the inverter being ON requires rastgrthe inverter to enable the new settings.

Note: To specify a hode address exceeding 99, use ttotidn code 031 as described in (2) below.

(2) Configuring the 031 data

The node address can also be specified with thetigns function code 031. The setting range imfro
0 to 125.

With both SW1 and SW2 being OFF, restarting theeiter validates the setting made with the
function code 31. If those switches are set to\@alye other than 00, the setting made with those
switches remains valid.

Setting the 031 data to 126 or greater flashe€®R LED on the communications card, telling an
occurrence of a data setting error.

Selecting the PPO type

This communications card supports PPO types 1 gitréu For details about the PPO, refer to the
instruction manual of the PROFIBUS-DP communicaioard.

The same PPO type should be specified at botmtleeter keypad and the PROFIBUS master. If not,
the communications card cannot start data exchaitbghe 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 befggabwith the inverter's function code 030 that is
accessible from the inverter keypad after the comoations card is mounted on the inverter.

After the setting of the PPO type is modified, theerter should be restarted to validate the new
setting.

030 PPO type
0,1, 6to255 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 thernanications card in its configuration frame.
The definition is stored in the GSD file. For thentiguration procedure, refer to the PROFIBUS
master's manual.
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4.4 Options

4.4.3.9 DeviceNet communications card (OPC-DEV)

The DeviceNet communications card is used to cdnfecFRENIC-AQUA series to a DeviceNet
master via DeviceNet. Mounting the communicaticersl©n the FRENIC-AQUA enables the user to
control the FRENIC-AQUA as a slave unit by configgr and monitoring run and frequency
commands and accessing inverter's function codes thhe DeviceNet master.

Ports available for the communications card

This interface card can be connected to any ortbeothree option connection ports (A-, B-, and
C-ports) provided on the FRENIC-AQUA.

Note: Once the inverter is equipped with this communaraticard, no more communications card
(e.g., CC-Link and SX-bus communications carda)l@ved on the inverter. Mounting more than one
card on the inverter causes the Er4 trip that cahaaeset until those cards are removed except a
single card.

DeviceNet specifications

Item Specifications

Number of nodes connectable  Max. 64 (includingntizeter)
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MAC ID Oto 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 6m 6m 6m
Total length of drop lines 39m 78 m 156 m

1. I/O Message (Poll, Change of State)

Messages supported ..
g PP 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 T4kl 'List of
Communications Formats Supported

CIP Specifications

Volume 1, Edition 2.2 Japanese version and Volunied&ion 1.1
Japanese version

Applicable DeviceNet
specifications

Node type Group 2 only server (noncompliant withNUNT)

80 mA, 24 VDC
(Note) The network power is supplied by an extepuater source.

Network power consumption

For the items not contained in the table aboveDiceNet Specifications apply.

4-67



DIP switch configuration

The DIP switch specifies the communication data (aaud rate) and the node address (MAC ID) on
DeviceNet as shown below. It offers a choice ofdomates (125, 250, and 500 kbps) and a choice of
node address (MAC ID) ranging from 0 to 63. The Bltch should be configured before the inverter
and the communications card are turned ON. If itk is configured when they are turned ON, the
new configuration does not go into effect untilytlaee restarted.

DR DIP 1-2
125 kbps 00
ON | ([ | [l (mml [em| [mm| (| (] 250 kbps 01
- oEEEEER 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 comunication

Function - Factory .
code Description default Function code data Remarkis
y98 Select run/frequency | 0 Selectfrom the following choices:
command sources 08 Frequency |Run command
Y98| 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 {00.0 s 0.0t0 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 | Selectinput assembly | O See Table 4.16. validatethe
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 TablE5¥and number in a 4-digit hexadecimal notation.

oooo

|— Function code number (hexadecimal)
Function code group (in accordance with Table 4.15)
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4.4 Options

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 datg y [15|0Fh [Link functions T | 30|1Eh|Timer functions
. Monitor data 2 High performance
M | 3 |03h [Monitor data W |16|10h H1 |32|20h functions
: Customizable logic
F | 4 |04h|Fundamental functions| X |17 |11h|Alarm 1 Ul (34 |22h functions
Extension terminal PID control 1
E | 5|05h functions Z |18|12h|Alarm 2 J1 | 36|24h
C | 6 |06h |Control functions d [20]|14h [Application functions 2 | J2 | 37|25h|PID control 2

Monitor data 3

Pump application

P | 7 |07h|Motor 1 parameters W1 |23|17h J4 | 39|27h functions

H |8 losh H|gh.performance w2 |24]18n Monitor data 4 35 | 20| 28n External PID control 1
functions

0 |10|0Ah [Option functions W3 |25]|19h |Monitor data 5 J6 | 41|29h|External PID control 2, 3
Customizable logic Alarm 3

U |13|0Dh functions X1 |26 |1Ah

J | 14|0Eh|Application functions 1| K |29 |1Dh |Keypad functions

Example: For F2 F = Group codeC

2€ = 1A (hexadecima "041A"

Communications formats

Table 4.16 lists the communications formats sumgbrfhe output formats should be selected by
function code 031 and the input formats, by funtiiode 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 Instance - Length

031, 032 Type ID Description (words)

031 =20 20 Basic Speed Control Output 4

031=21or0

(Factory default) 21 Extended Speed Control Output 4

031 = 100 Output . 100 | Fuji Drive Assembly Output 4

(from master to inverter)

031 =102 102 User Defined Assembly Output 8
_ Request for Access to Functior

031 =104 (Note) 104 Codes 8

032=70 70 Basic Speed Control Input 4

032=71or0

(Factory default) 71 Extended Speed Control Input 4
_ Input R

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 Acoe$aihction Codes), 032 should be set at 105 (Ragptn
Request for Access to Function Codes). For detadfer 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 contiecRENIC-AQUA series to a CANopen
master unit (e.g., PC and PLC) via a CANopen ndiwglounting the communications card on the
FRENIC-AQUA allows the user to control the FRENI@QWBA as a slave unit by configuring run and
frequency commands and accessing inverter's functides from the CANopen master unit.

Ports available for the communications card

This communications card can be connected to tiperonly, out of three option connection ports
(A-, B-, and C-ports) provided on the FRENIC-AQUA.

Note: Once the inverter is equipped with this commun@@aicard, no more communications card
(e.g., DeviceNet and SX-bus communications casia)lowed on the inverter. Mounting more than
one card on the inverter causes the Er4 trip thianat be reset until those cards are removed eacept
single card.

CANopen specifications

Item Specifications Remarks
Physical layer CAN (1S011898)
Transmission speed (Baud rateR0, 50, 125, 250, 500, 800 kbps, 1 Mbps Specthiied32
Maximum cable length 2500 m (at 20 kbps) to 25 tri (&bps)
Node ID 1to 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 commomication

The inverter's function codes listed below shouéd donfigured for performing communication
between the communications card and CANopen master

Inverter's Function Codes Required for CANopen Communication
Function Function code | Factory

code name default Data setting range Description
031*1 Node ID setting | O 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  8to 255: 1 Mbps
4: 250 kbps

*1 After configuring the function code 031 or o32start the inverter or send ResetNode command fhem
CANopen master to validate the new setting.
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4.4 Options

The table below lists the other related invertirfsction codes. Configure those function codes if

necessary.
Related Inverter's Function Codes
Function - Factory ; L
code Function code name default Data setting range Description
027 Select error processi| 0 0to 15
for CANopen networl
breaks
028 Set the operation tim| 0 0t0 60.0s
to be used in error
processing for netwo
breaks
040 to 043 Assign the function | 0x0000|0x0000 to OxFFFFSpecify the function code as follows:
*2 code to be written via OxXXmm
RPDO 3 XX: Group (Refer to the table beloyv.)
mE: Number

ex. FO7- 0x0407

048 to 051 Assign the function | 0x0000|0x0000 to OXFFFFSame as above.
*2 code to be monitored

via TPDO 3
y98 Select run/frequency 0 Oto3 Select from the following choices:
command sources gg| Frequency |Runcomman
Y98| command sourcg  source
0 Inverter Inverter
1 CANopen Inverter
2 Inverter CANopen
3 CANopen CANopen

*2 After configuring the function codes 040 to 0d48d 048 to 051, restart the inverter or send R¥see
command from the CANopen master to validate the setting.

ININDINOT TVHIHdIEAd ONILOT13S  [eidlie)

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 datga y |15|0Fh [Link functions T | 30|1Eh|Timer functions
. Monitor data 2 High performance
M | 3 |03h [Monitor data W |16|10h H1 |32 |20h functions
: Customizable logic
F | 4 |04h|Fundamental functions| X |17 |11h|Alarm 1 Ul (34 |22h functions
E | 5losh Exter_15|on terminal 7 |18]12n | Alarm 2 31 | 36|24n PID control 1
functions
C | 6 |06h |Control functions d [20]|14h [Applicat