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Preface

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

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

Name Material No. Description
Product scope, features, specifications, external
Catalog 24A1-E-0068 drawings, and options of the product
Acceptance inspection, mounting & wiring of the
. ) : : inverter, operation using the keypad, running the motor
Instruction Manual INR-S147-1707-JE for a test, troubleshooting, and maintenance and
inspection
Overview of functions implemented by using
RS-485 FRENIC-HVAC RS-485 communications facility, its
Communication 24A7-E-0021 communications specifications, Modbus RTU/Fuji
User's Manual general-purpose inverter protocol and functions, and
related data formats

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

The latest editions can be downloaded from our Web side at:
http://www.americas.fujielectric.com/components/drives-inverters



Safety precautions

Read this manual and the FRENIC-HVAC Instruction Manual (that comes with the product) thoroughly
before proceeding with installation, connections (wiring), operation, or maintenance and inspection. Ensure
you have sound knowledge of the product and familiarize yourself with all safety information and
precautions before proceeding to operate the inverter.

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

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

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

ACAUT'ON dangerous conditions, possibly resulting in minor or light bodily injuries
and/or substantial property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.

ACAUTION

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




How this manual is organized

This manual contains Chapters 1 through 11 and Appendices.

Chapter 1 ABOUT FRENIC-HVAC

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

Chapter 2 SPECIFICATIONS

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

Chapter 3 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

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

Chapter 4 SELECTING PERIPHERAL EQUIPMENT

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

Chapter 5 PREPARATION AND TEST RUN

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

Chapter 6 FUNCTION CODES

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

Chapter 7 BLOCK DIAGRAMS FOR CONTROL LOGIC

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

Chapter 8 RUNNING THROUGH RS-485 COMMUNICATION

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

Chapter 9 TROUBLESHOOTING

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

Chapter 10 MAINTENANCE AND INSPECTION

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



Chapter 11 CONFORMITY WITH STANDARDS

This chapter sets forth the conformity with overseas standards.

Appendices

Icons
The following icons are used throughout this manual.

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

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

This icon indicates a reference to more detailed information.
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Chapter 1
About FRENIC-HVAC

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






1.1 Features

1.1 Features

B Overview

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

wastewater.

Achieving significant energy savings in HVAC by the optimal control.

® Wide capacity range

110125 HP [/ 230V
-1 to 1000 HP / 460V
-1t0 300 HP  / 575V

® Protective structure
- NEMA UL type1/ type12

- Open type

® Equipped with DC reactor (DCR) / EMC filter

Inverter capacity EMC filter DC reactor Enclosure
1 to 60 HP ( Three-phase 230V series )
1to 125 HP ( Three-phase 460V series ) Built-in Built-in ty&'ﬁ'\j‘@g; )
1 to 150 HP ( Three-phase 575V series )
075 to 125 HP ( Three-phase 230V series )
150 to 1000 HP ( Three-phase 460V series ) Built-in e?ggensdsac;gy Open
200 to 300 HP ( Three-phase 575V series )

B Functions suitable for HVAC use

¢4PID control

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

eOverload avoidance control
eCommercial operation switching
eCommand loss detection

el ow torque detection

el ow torque detection

e Slow flowrate stop function

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

ePassword function

eFilter clogging prevention function

e Automatic energy-saving operation
e\Wet-bulb temperature presumption control
elinearization function

eTorque vector control

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

- PID control (for process)

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

PID control (process) block diagram

SV:Set Value PV:Process Value

- External PID control (process)

Speed
command
selection
Frequency
command
Process command value +
PID1 SV PID control 2/1 switching PID control
_ l\ | cancel
Forward/
PDIPV | o _‘\k_ | | PID ] N
reverse regulator [ —,
|| Deviation
Computing = Max. selection
| unit |Feedbackvalue = Min. selection Integral hold I
Integral/differential reset.
Process + Anti-reset wind-up
PID2 SV command value ~
Feedback
PID2 PV - N I -
selection Filter clogging / anti-jam
Feedback value

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

Speed
command
selection

Anti-reset wind-up

BN

Integral/differential reset
Integral hold |

3

External PID output
- Y1-Y4 pins
=Pulse output

Cancel PID

control 1

-t

- FM1/FM2 pins
=Analog output

\_ Forward/ PID
| reverse [ | regulator
Deviatim Speed
Max. selection command
@—> Min. selection selection

Anti-reset wind-up
Integral/differential reset

Integral hold _I

SV: Set Value
PV: Process Value
Process command value +
PID1 SV
PID1 PV \ 4
Computing \-
unit
] Feedback value
Process command +
PID2 SV value
PID2 PV Feedback
selection
Process command value +
PID3 SV
Feedback
PID3 PV |—- selection

Extemal PID1 ou@

Cancel PID

control 2

=t

Anti-reset wind-up
Integral/differential reset

Integral hold _l

PID
regulator

Forward/
reverse

control 3

t

\—
Forward/ | | PID Extemal PID1 output
reverse regulator mM
Speed
command
selection
Cancel PID
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1.1 Features

e Fire Mode (forced operation)
Alarm is ignored and operation continues
until the inverter is damaged, and evacuation

| 'deyd

route is secured without smoke permeation. g);
C

C I I %

(] =

] I

>

(@]

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

If operating fan while operating without a load Power

when the inverter is not operating, pick-up is \S/glli;%i;

executed smoothly by searching for speed

regardless of rotation direction. Convenient Rotation
speed

function when instantaneously switching from
commercial power supply to inverter or

restarting from instantaneous power failure. Output e, | o
frequency oo : : :

Current

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

Example: Digital (AND + on-delay timer) Example: Analog (subtraction + comparison 5)
el ___, Step2
3 vos 1o i
i 12 pin Fo——{ 1 ' lyapi
X1 terminal Vi p ] — pin
X2 terminal output ' - U0 N ' output
terminal C1pin ———— T 777777 : 1
: ; P ' U09 :
[ e —— 1
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 signal | Terminal input/output, inverter control function

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

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

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

Digital + digital + timer Analog + analog + limiter Analog + analog + comparison
(AND circuit + on-delay timer) (Multiplication circuit + vertical limiter) (Deviation comparison 2)
Fref 0.00Hz Fref 0.00Hz Fref 0.00Hz
PRG>6>4 PRG>6>4 PRG>6>4
Step01:0021 | | | Step01:2003 | | | Step01:2052 |
s ) [Aseez Th : +58.8
O D'@ a Ejgga rzlix. +5060 e a
= Bl oz @ =+ 2380 ' ol
MALM_ACT X . [A12] Hus: +9.9@
Timer:@.@86/8 . 50 Bri2] MIN: -99.9 Ertar: +77.8
RESET:Back to M RESET:Back to M RESET:Back to M
Digital + digital + counter Function code + scale conversion Analog + 1 input + conversion
(Up counter) (Conversion 1)
Hr0
Fref 0.00Hz Fref 0.00Hz Fref 0.00Hz
PRG>6>4 PRG>6>4 PRG>6>4
Step01:0110__________ | | | Step01:2151 | | | Step01:3001 |
MCx1] MEx: +5888 [EZLEe]cle MEx: +5e88
g:' —+|:| +8102 188 +15.8
MaLH_acT MIN: a MIM: -99.9
Count: 789/60808 Fho: +32767 fr=Kaxil®+Hkbxil e
RESET:Back to M RESET:Back to M RESET:Back to M
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1.1 Features

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

| 'deyd

<Example: Operation when decelerating>

Run
command

OVAH-JIN3d4 Inoqy

Rotation
speed

DC
intermedi
ate circuit
voltage

Current '

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
24:00:00 [----- e R e 24:00:00 |----- T PR
18:00:00 |----- moo- P At R 18:00:00 [----- - e P L S S
12:00:00 [----- S R - - - - - - - -- 12:00:00 [-=-~- R B e e
e S 06:00:00 [ --oob - chemecho L esesdesees
00:00:00 S S 00:00:00 S

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

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

Load status

Inverter temperature

Output frequency

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

sequence.
MC
ELCB or a
MCCB MC i MC
3 ] : {
@ 2 FRENIC-HVAC M
T T /‘
A .
Builttin [ | :
On/Off sequence
Commercial/inverter P

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

1
Analog
frequency
command

Command ‘ ON :

loss detection : ¢ o ‘Regular frequency
[REF OFF]]c : H i 1 setting

Output | T1xEB5--t---—\+
frequency 0 !
£1%0, 1 --p--m--ao- e
0 ‘ : Time

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

. Broken
belt!

Torque computation
value T

Low torque
detection level

(J

A
-
4

|

Do (U-TL) 1

Time

o

Transistor output

1-6



1.1 Features

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

| 'deyd

the user is regarded as improper.

OVAH-JIN3d4 Inoqy

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

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

110
100
90
Example of features when using damper—p.

80 or valve
9
- 70
[}
H
2
- 60
L Energy
2 conservation
& 50 effect

40

30

Inverter control (V/f control) ——pl/
20
4—— .Inverter control
10 (For automatic energy
control)

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

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

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

Cooling water
.~~~ temperature

ORISR S S Rt s,

Set temperature
Air (wet-bulb) temperature

"
!
' Time
Output i Control OFF:
frequency[Hz] ! fan high-speed operation
Upperp - ___ _ . i
limiter

I

1

1 (TP, ST,
: =N\ Cantrol ON
K Controlled to:
1 cooling water =
1

1

1

1

1

Cut the
unnecessary
power.

wet-bulb temperature

Wet-bulb temperature
presumption control

Time
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1.1 Features

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

| 'deyd
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E Q-H curve
i ] [ [%] Water conveyance pressure

Water conveyance 160, constant control characteristics
pressure |

150
140
130
120
110
100

90[==s

80

70 <

70% Pump characteristics

70% Valve throttling

N S

Water conveyance pressure [kPa]

Load 20 Estimated terminal pressure
flow rate 10}- - --{ control characteristics
0 10 20 30 40 50 60 70 80 90 100 110 120 130 [%]
FRENIC-HVAC Load flow rate [m?/h]
Header Header
Q-P curve
[%]
e Toswan] ,
120foccctocoboodooo b d N | Commercial power characteristics
q o q 110}] Power characteristic in
Refrigeration machine 100}| the water conveyance
= pressure constant control
2 90 T T
< 80f--
g 70~
°
Q 60
S | S P i N D A o
8 40
=
30f° R
. 20 Estimated terminal pressure
COO“ng 10f=== control characteristics
tower S e o s s e s |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 [%]

Load flow rate [m3h]

BEnhanced network support
@ Standard equipment
- Modbus RTU - Metasys N2 - BACnet

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

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

control compensation)

Main circuit capacitance

Inverter cumulative running Electrolytic capacitors on PC board

time . N
Cumulative running time

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

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

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

equipment maintenance into account is also displayed.

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

machinery when turned on and off.

® You can check alarm history for the past 10 times (latest and 9 past times).

Detailed information can also be checked for the past 4 times.
If using a real time clock, you can check the date and time of occurrence.

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



1.1 Features

® Motor protection by PTC thermistor
By connecting the Positive Temperature Coefficient (PTC) thermistor embedded in the motor to
the C1 pin, motor temperature is detected to protect the motor by shutting off the inverter before

. >
the motor overheats. You can select whether to shut off the inverter (stop by alarm) or output g
alarm from transistor output by PTC protection level. _C"':I
)
m
Z
(L [13) <Control circuit> (@)
) ®— DC+10V r
Resistor (;3
SW5 27k (Power level)
[c1] C1
IO
PTC hd External
thermistor PTC alarm
L [11] . OV

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

Cooling fan replacement procedure

Press knob inward.

Disconnect
the connector.

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



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

1. 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

Unit setting function enables
easy-to-understand display.

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

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




1.2 Inspection of goods and product appearance

1.2 Inspection of goods and product appearance

1.2.1

Inspection of goods

Unpack the package and check the following:

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

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

missing.

(3) The inverter is the type you ordered. You can check the type and specifications on the main
nameplate. (A total of four nameplates and warning plates are attached to the inverter as shown

below.)

Warning plate

FFC Fuiji Electric
FRENIC-HVAC
AWARNING A

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

installation and operation.

* Do not remove any cover while applying power
and at least 10min. after disconnecting power.
© More than one live circuit. See instruction manual.
* Securely ground (earth) the equipment.

 High touch current.

A AVERTISSEMENT
®RISQUE DE BLESSURE OU DE CHOC ELECTRIQUE
® Ne refrez pes aucun lors d'une application de

Falimentation et au moing 10 minutes aprés [amét de la machine.
*Plus d'un circuit électrique actif.
us au manuel d'instructi

Onl B of RCD Is allowed.
Se;yrtr‘g:ual for details.

Sub nameplate

SERNo. WOZA123A0001AA

L TYPE FRNO50AR1L-4U

Main nameplate

Inverter type — TYPE
Input power

specifications —r SOURCE

3PH 380—480V 50Hz/60Hz
60. 4A

Inverter output—*OUTPUT
specifications

/
3PH 380—480V  0.1-120Hz
50HP75 A 110 % Tmin ;;’“s“i':a%
SEMI il

Enclosure —=p55

Product number —— stRNo. W0zA123A0001AA

] 039 [SCCR 100kA

]

:@us LISTED
7B98 IND. CONT. EQ.

EI32902

WF

FC Fuii Electric Eﬁ / Pl lElon YRl EeIEE
T i i
FRN50AR1L—4U :

T H
Production week H

The 1st week of January is |
indicated as “01.”

Production year:Last digit of year

___________________________ a

MAss 51lb s——Mass of the inverter

@DType: Inverter type

FRN 05

*

Code  Seres name —— ——J
FRMN FREMIC senas

Code  Nominal applied motor —————

oo 1HP
002 ZHP
"-'I{I('I' A00HP
1000  1000HP

Code  Applicable area

—— —

0 AR1L - 4U
T TT

L— Code

l

e Code
2
4
5

AR HVAC function

————— —— Code

M

b Code
1

“Nominal applied motor” for USA models are represented in the HP unit.

Shipping destination/
Instruction manual language

USAEnglish

Power supply veltage
Three-phase 230V
Three-phase 460V
Three-phase 575V

Enclosura

UL Open Type
MEMASUL Typel
MEMASUL Typel2

Development code
1

| 'deyd

OVAH-JIN3d4 Inoqy




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

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

@)IP Code: Protective structure

®®Ser. No: Serial No. / Mfg. Year/week
W18A123A0001TAA 039

‘ "L he first week of mfg. week / January is “01.”

This indicates which week it corresponds to.
Mfg. year / last digit of year

@Mass: Mass

@ Inverter type is indicated as "FRN***AR1m-2U/4U/5U" in the various tables in this document.
The alphabetical character that indicates protective structure goes in B,

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 Fuiji Electric sales office.



1.2 Inspection of goods and product appearance

1.2.2 Product appearance

| 'deyd

ront cover
mounting
5  Screw

OVAH-JIN3d4 Inoqy

Keypad\ S
Control circuit terminal
Caution T ;
label Main circuit terminal
Front—/
cover ’/k
- \-Rating
N> label
plate
Fig. 1.1 FRNOO1AR1M-4U (NEMA/UL type1)
Front cover
Front cover
mounting screw
Keypad o ) Internal
yP I Control circuit terminal block agitator fan
Caution label \@ : Main circuit terminal block
i o
§ |

Front cover

5
o
o
N\ 0%

Ratings label

Fig. 1.2 FRN300AR1S-4U (UL open type)

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



Chapter 2
SPECIFICATIONS

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

Contents
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2.1.2  Three-phase 460 V class series (USA MOAEIS)......ccceeruiriiiriiiieiieiieieeeeeee e 2-3
2.1.3  Three-phase 575 V class series (USA MOAEIS)......ccceeruieriiriirienieieeieeieieeie ettt 2-6
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2.5 Leakage Current of the EMC Filter.........ccoieiiiiiiiieieieeeeeee ettt 2-39
2.6 Derating of Rated OUtPUL CUITENL........oouieiuieiieeieiieit ettt ettt et e see st e e e eeseeeseeeneeeneesneesneeneeens 2-42
2.7 Operating Environment and Storage EnvIronment ..............cccveevereeriieniieienienieieeeeseeseese e seesseeseennes 2-44
2.7.1  Operating ENVITONIMICNL . .......ccvteveeeerrierreereeseesseesseesseesesseesseesesssesssesseesseessesssesssessesssesssesssssseessesssenss 2-44
2.7.2  StOTage CNVIFOMIMENL .......eecviiriereeeierieetieteeeeesseeseeseessesseesseessesssesssesseesseessesssesssessesssesssesseesseessesssenns 2-45
2.7.2.1  TEMPOTATY SEOTAZE ...uveeureruretieteeteaiteettentteteesteeteesteenttenteetee st eenteenteeseesbeebeenteemtesbeesbeenbesneesaeenees 2-45
2.7.2.2  LONG-EIT STOTAZE ...euveeuveeueeeierteeteeiesteesttesteeneeeseesseaneeeneeeseeeseaseanseeneesseaseenseansesseesseesesnsesneenes 2-45

2.8 Precautions for USING INVETLEIS. .......cceeiieiieiirieitiee ettt ettt ettt te e e st e seeeteeneeseeeneeeneeens 2-46
2.8.1 Precautions in introdUCING INVEILETS . .......ccvverveeueriesteesieerestesseesseesessesstesseeseesesseesseessesssesssesseensenns 2-46
2.8.2  Precautions in rUNNING INVEITETS. ......cvertverreereerereesteesseerestesseessessesssesseesseessesssessessseessesssesseessasssenns 2-50
2.8.3  Precautions in using SPECIAl MOTOTS ........ccveevieverieriesieeieeteseesteeseesesseesseesseessesseesseessesssenseesseessenns 2-50
2.9 EXterNal DIMENSIONS .....ooutiitiitieiieiieetiest ettt ettt ettt st et e et et sat e st e et e eateeatesbee bt enteesbenbeenbeenbeennesseens 2-51
2.9.1  Standard MOAEIS .......cc.eeiuiiiieeee ettt ettt ettt et ae et e et ene e ne e 2-51
N () o T USSR 2-64

2.10 CoNNECtion DIAGIAMS.........ccveriieiieieeiertt et eteeteesteeteestesseesteesseesaesseesseesesssessaesseensessensesssesseensesssesseenseenes 2-65






2.1 Standard Model

2.1 Standard Model

211

(001 to 125 HP)

FRENIC-HVAC

Three-phase 230 V class series (USA models)

Item Specifications
Type
(FRN___AR1TE-2U) (1) 001 | 002 | 003 | 005 | 007 | 010 | 015 | 020 | 025 | 030 | 040 | 050 | 060 | 075 | 100 | 125
Nominal Three |AC208V
applied motor |phase |motor
[HP] (2) input  [AC230V 1 2 3 5 75 | 10 15 | 20 | 25 | 30 | 40 | 50 60 | 75 | 100 | 125
(Rated output) motor
Single |AC208V | | 4 |34 45| 2 | 3 | 5 | 5 | 75|10 |10 |15 | 20 | 30 | 30 | 40
phase |motor
input
P AC230V - 1/2 1 2 3 3 5 7.5 10 10 15 20 25 30 30 50
motor
Three |Rated capacity (kVA)
., |phase |(3) 1.9 | 3.1 43 | 71 10 12 18 23 29 35 45 58 71 85 112 | 137
g’ input Rated current (A) 5 8 11 18 27 (318 |46.2 594|748 | 88 | 115 | 146 | 180 | 215 | 283 | 346
£ ;’;gs'z ?g;edcapac'ty(kVA) 07 | 12|16 |27 |41 |49 |71 |92 |11 |13 |17 |22 |27 | 37 | 40 | 52
=1
‘% input Rated current (A) 1.9 | 3.1 4.2 7 105|124 | 18 [23.1]29.1|34.3 |44.8|56.9|70.2| 95 102 | 131
o

Rated voltage (V) (*4)

Three-phase, 200 to 240 V (with AVR function) Three-phase, 200 to 230 V (with AVR function)

Overload capability

110%-1 min (Overload interval: Compliant with IEC 61800-2)

Main power supply
(number of phases,

Three-phase, 200 to 240 V, 50/60 Hz Three-phase, 200 to 220 V, 50 Hz

supply capacity [kVA]

Three Three-phase, 200 to 230 V, 60 Hz

h voltage, frequency)

%pﬁe Rated current (A) (*5) | 2.8 | 5.3 | 7.5 | 12.9 ] 18.0 | 24.2 | 36.0 | 48.6 | 60.0 | 71.5 | 96.9 | 121 | 145 | 177 | 246 | 291
Required power 12 |22 |30 |52 |72 |10 | 15| 20 | 24 | 290 | 39 | 49 | 58 | 71 | 98 | 116
supply capacity [kVA]

Main power supply . ]
o | (number of phases, |Single-phase, 200 to 240 V, 50/60 Hz Single-phase, 200 to 220 V, 50 Hz
2 [Single Single-phase, 200 to 230 V, 60 Hz
g hase voltage, frequency)
S %put Rated current [A] (*5) | 2.8 | 5.3 | 7.5 | 12.0 | 18.0 | 24.2 | 36.0 | 48.6 | 60.0 | 71.5 | 96.9 | 121 | 145 | 177 | 246 | 291
> N
g Required power 07 | 13|18 |30 |42 |56 |83 | 12| 14 | 17 | 23 | 28 | 34 | 41 | 57 | 67

Auxiliary control power supply:
(number of phases, voltage,
frequency)

Single-phase , 200 to 240 V, 50/60 Hz Single-phase, 200 to 230 V, 50/60 Hz

Auxiliary main power supply
(number of phases, voltage,
frequency) (*6)

Single-phase, 200 to 220 V, 50 Hz
Single-phase, 200 to 230 V, 60 Hz

Voltage, frequency variations

Voltage: +10 to -15% (Interphase voltage unbalance : 2% or less) (*9), Frequency: +5 to -5%

f:} o Braking torque [%] (*7) 20 |10 to 15

o ~[DC injection braking Braking start frequency: 0.0 to 60.0 Hz; Braking time: 0.0 to 30.0 s; Braking operation level: 0 to 60%

EMC filter (IEC/EN 61800-3) (*8) |EMC standards compliance : Category C2 (emission) / 2nd Env. (Immunity) C3/2nd
Standard

DC reactor (DCR) (*8) Built-in (IEC/EN 61000-3-2(*10), IEC/EN 61000-3-12) accessory

(IEC/EN61000-3-12)

Power factor |Fundamental wave
(attherated  [power factor

>0.98

load) Total power factor

>0.90

Efficiency (at the rated load) (%)

97 [ 97 [ 97 [ 97 [ 97 | 98 | 98 [ 98 [ 98 [ 98 [ 98 [ 98 [ 98 [ 98 [ 98 [ 98

Applicable (safety) standards

UL 508C, C22.2 No. 14, IEC/EN 61800-5-1 SEMI F47-0706

Enclosure  |NEMA/UL 50

NEMA/UL Type 1, NEMA/UL Type 12(*11) |UL open type

Cooling method

Fan cooling

Weight / Mass [NEMA/UL Type1 | 22 | 22 | 22 [ 22 [ 40 | 40 | 40 | 51 | 51 | 110 | 110 | 154 | 154
[Ibs] NEMA/UL Type 12| 22 | 22 | 22 | 22 | 40 | 40 | 40 | 51 51 | 110 | 110 | 154 | 154 )
UL open type - 93 | 95 | 137
Site location Indoors
UL open type /
. NEMA/ 14 to 122°F
Ambient UL Type 1
temperature NEMA/ -
UL Type 12 14 to 104°F

Relative humidity

5 to 95% (No condensation)

The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable gases, oil mist, vapor or water
drops. Pollution degree 2 (IEC/EN 60664-1) (*12)

Atmosphere The atmosphere can contain a small amount of salt. (0.01 mg/cm? or less per year)
The inverter must not be subjected to sudden changes in temperature that will cause condensation to form.
Altitude 3,300 ft max. (*13)

Environmental Requirements

Atmospheric pressure

86 to 106 kPa

Vibration

60 HP or less 75 to 100 HP 125 HP

3mm _2tolessthan 9 Hz 3 mm 2 to less than 9 Hz 3 mm_ 2 to less than 9 Hz

10 m/s® 9 to less than 200 Hz 9.8 m/s? 9 to less than 20 Hz 2 m/s® 9 to less than 55 Hz
2m/s?> 20 to less than 55 Hz 1 m/s? 55 to less than 200 Hz

1m/s> 55 to less than 200 Hz

2-1
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1)

(*2)
(*3)
(*4)
(*5)
(*6)
(7)
(*8)
(*9)

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

BEnclosure: M (NEMA/UL Type1), L (NEMA/UL Type12) or S (UL Open Type)
US 4-pole standard induction motor.
Rated capacity is calculated by assuming the output rated voltage as 230 V.

Output voltage cannot exceed the power supply voltage. At single-phase input use, the output voltage may be lower than three-phase input.

The value is calculated on assumption that the inverter is connected with a power supply 230V, 50Hz and Rsce=120.

The auxiliary power input is used as an AC power input when combining the unit to DC power supply such as high power factor PWM converter
with power regenerative function. (Generally not to be used.)
Average braking torque for the motor running alone. (It varies with the efficiency of the motor.)

EMC filters and DCR does not conform to each corresponding standards when single phase input use.

Voltage unbalance [%] = (Max. voltage [V] - Min. voltage [V])/Three-phase average voltage [V] x 67 (See IEC/EN61800-3.)
If this value is 2 to 3%, use an optional AC reactor (ACR).

(*10) It is applicable when the power supply is supplied from 3-phase 200V series transformer which is through 3-phase 400V series transformer.
(*11) NEMA/UL Type 12 offers protection for short water jets. Do not use outdoors or in places where long-term waterproofing is required.

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

(*13) If you use the inverter in an altitude above 3300 ft, you should apply an output current derating factor as listed in the table below.

Altitude

3300 ft or lower

3300 to 4900 ft

4900 to 6600 ft

6600 to 8200 ft

8200 to 9800 ft

Output current derating factor

1.00

0.97

0.95

0.91

0.88

2-2



2.1 Standard Model

21.2 Three-phase 460 V class series (USA models)
(1 to 75 HP)
ltem Specifications
Type
(FRN_ __AR1m-4U) (1 001 002 003 005 007 010 015 020 025 030 040 050 060 075
Nominal Three |AC460V
applied motor |phase |motor 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75
[HP] (*2) input
(Rated output) [Single
phase - 112 1 2 3 3 5 7.5 10 10 15 20 25 30
input
Three |Rated capacity (<WWA)[ 19 | 32 | 43 | 7.1 | 10 | 14 | 19 | 25 | 31 | 35 | 47 | 59 | 72 | &9
® phase (*3)
2 [input  |Rated current (A) 25 4.1 5.5 9.0 | 135 | 185 | 245 | 32 39 45 60 75 91 112
£ [Single |Rated capacity (kVA)| _ 11 | 16 | 27 | 41 | 57 | 75 | 98 | 12 | 13 | 18 | 23 | 28 | 34
3 phase |[(*3)
5 |input  |Rated current (A) - 1.5 2.1 3.5 5.2 7.2 9.5 124 | 152 | 175 | 234 | 29.2 | 354 | 43.6
O [Rated voltage (V) (*4) Three-phase, 380 to 480 V (with AVR function)
Overload capability 110%-1 min (Overload interval: Compliant with IEC 61800-2)
Three |Main power supply Three-phase, 380
phase | (number of phases, - |Three-phase, 380 to 480 V, 50/60 Hz o 0
input  |voltage, frequency) o E%-Q/ Z%EHZ
Rated current (A) (*5)] 1.4 2.7 3.8 6.5 9.0 121 | 18.0 | 24.3 | 30.0 | 358 | 48.5 | 60.4 | 72.3 | 88.7
Required power 12 | 22 | 31 | 52 | 72| 10 | 15 | 20 | 24 | 29 | 39 | 49 | 58 | 71
supply capacity [kVA]
Main power supply Single-phase, 380
e (number of phases, |Single-phase, 380 to 480 V, 50/60 Hz g:;g_\éhggjgao
g S;]ngle voltage, frequency) 10480 V. 60 1z
ase .
3 i‘;put Rated current [A] (*5) - 2.7 3.8 6.5 9.0 121 | 18.0 | 24.3 | 30.0 | 358 | 48.5 | 60.4 | 72.3 | 88.7
3 Required power
Qo -
2 supply capacity [KVA] 1.3 1.8 3.0 4.2 5.6 8.3 12 14 17 23 28 34 41
Auxiliary control power
supply: . .
(number of phases, voltage, Single-phase, 380 to 480 V, 50/60 Hz
frequency)
Auxiliary main power supply f’"ﬂg'\‘;hgzehwo
(number of phases, voltage, Soingle-phase ?,’80
frequency) (*6) t0 480V, 60 Hz
Voltage, frequency variations [Voltage: +10 to -15% (Interphase 