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Through Mitsubishi Electric’s vision, “Changes for the Better* are possible for a brighter future.

Changes for the Better

We bring together the best minds to
create the best technologies. At
Mitsubishi Electric, we understand
that technology is the driving force of
change in our lives. By bringing
greater comfort to daily life, maximiz-
ing the efficiency of businesses and
keeping things running across
society, we integrate technology and
innovation to bring changes for the
better.

Mitsubishi Electric is involved in many areas including the following

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home entertain-
ment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Function and Performance,
Available for the FR Series Lineup.
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Connection example

E

Connection example

This diagram shows the connection of main optional devices with the inverter. All devices in the connection diagram
below are not necessarily connected.
Select necessary options referring to the table below and descriptions.

DC reactor

Line noise F— Brake resistor Line noise

fitter ‘ filter

MCCB MC AC reactor EMC filter Output filter
Three-
phase
AC power
supply =
,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
|
‘ 1
Radio noise : :
filter | |
| |
| |
! Power regeneration 1
: 77777 common converter :
| |
| |
| |
| |
Reactor Noise filter Braking unit
. o . Power regeneration Output Plug-in
AC reactor Line noise filter - Brake Brake unit =2 filter option
- L EMC filter ) . . common converter p
DC reactor Radio noise filter resistor Resistor unit .
High power factor converter
Use when power harmonic Use to reduce the Use this EMC Increases the Increases the braking | Returns regeneration energy Limits surge | Mounts to the
measures are required, the electromagnetic noise | filter to comply braking capability more than to the power supply, enabling | voltage inverter to
power factor is to be generated from the with the EU capability of the | the brake resistor. continuous regeneration supplied to expand
improved or the inverter is inverter. EMC Directive. inverter which The inverter without a | operation. A high power factor | the motor functions and
installed under a large power has a built-in built-in brake transistor | converter whose power factor | terminal. make
supply system. brake transistor. | can be connected. is 1 is available. communication.

s Option list

O: Available x: Not available

Applicable inverter Refer
Name Type to
FR-A800 FR-A800 Plus FR-F800 FR-E700 FR-F700PJ FR-D700 FR-A701 Page

Orientation control FR-ABAP © ° * * * * * 9
Encoder feedback control FR-A8APR O O X X X X X 9
Vector control FR-ATAP x x x x x x o 9
Orientation control
Encoder feedback control FR-ABAL © © x x x % x 9
Vector control
Position control FR-A7AL % « % « % % o 9
Encoder pulse division output

FR-A8AX (@) @) O x X X X 1
16-bit digital input

FR-A7TAX x x x O (E kit type) x x o 1
Analog output (2 terminals) FR-ABAY O o O x X X x "
Digital output (7 terminals) FR-A7AY o « 2 O (E kit type) - « o 1

FR-A8AR O O o X X X X 1
Relay output (3 terminals)

FR-A7AR x x x O (E kit type) x x o 1
Coded analog output FR-A8AZ O O X x x x X 12
High-resolution analog input
Motor thermistor interface FR-ATAZ x x x x x x o 12

. O (for the FR-

24VDC input FR-E7DS X X X E700-SC only) X X X 12




Option list

O: Available x: Not available

Applicable inverter Refer
Name Type to
FR-A800 FR-A800 Plus FR-F800 FR-E700 FR-F700PJ FR-D700 FR-A701 Page
PU connector Equipped as | Equipped as | Equipped as Equipped as Equippedas | Equippedas | Equippedas _
RS-485 (inverter) standard standard standard standard «1 standard standard standard
Dedicated terminal Equipped as | Equipped as | Equipped as FR-E7TR « « Equipped as o
(inverter) standard standard standard standard
Equipped as | Equipped as | Equipped as _
USB host A connector standard standard standard x * * x
usB B connector x x % « « " Equippedas |
. standard
USB device Eauioed Eomoad Eounoed Eonnoad
. quipped as quipped as quipped as quipped as _
Mini 8 connector standard standard standard standard * * x
FR-ASNCE O o o x x x x 13
CC-Link IE Field Network FR-A7NCE x x x x x x o 13
Dedicated inverter FR-A800-GF X X x X x X 13
FR-ASNC O o o x x x X 14
CC-Link FR-A7NC x x x O (E kit type) x x o 14
Dedicated inverter X X X FR-E700-NC X X X 14
SSCNETII(/H) FR-A8NS O« O 3 x x x x X 14
SSCNETIII FR-A7NS x x x x x x o 14
FR-A8ND (% o o x x x x 15
DeviceNet™
FR-A7ND x x x O (E kit type) x x o 15
FR-A8NP (%) o o x x x x 15
PROFIBUS-DP
FR-A7NP x x x O (E kit type) x x o 15
LONWORKS® FR-A7NL X X X O (E kit type) X X O 15
FR-A8NF O« O 3 o x x x x 15
FL remote FR-A7NF X x x x x x o 15
Dedicated inverter X X X FR-E700-NF X X X 15
Vector control terminal block FR-A8TP O O x x x x X 16
Screw terminal block FR-A8TR O O O x X X X 17
12V control circuit terminal block FR-A7PS « « « « . « o 18
with encoder power supply
O (for models with
RS-485 2-port terminal block FRETTR x x . the standard control 5 x = 19
circuit terminal
specification only)
FR-V7CBLI][] o o x x x x o 20
Encoder cable
FR-JCBL[][] o o x x x x o 20
SSCNET Ill cable MR-J3BUS[IM-[] x x x x x x o 21
LCD operation panel FR-LUO8 O O O x X x x 22
FR-PUO7 (¢] o (0] O 1 o (¢] (@] 22
Parameter unit
FR-PUO7BB o o o O 1 x x x 22
Enclosure surface operation panel | FR-PA07 X X X O (e) O x 23
Parameter unit connection cable FR-CB20[] O O O O o O 23
Operation panel connection FR-ADP o o o « « « o 23
connector
FR Configurator2 SW1DND-FRC2 O O O x X x x 24
FR Configurator FR-SW3-SETUP-WE X x x O =4 (¢) [e] o 25
USB cable MR-J3USBCBL3M (¢] o (¢] o x x x 25
AC reactor FR-HAL O O O O o O X 26
DC reactor FR-HEL O O O O O O X 27
Brake resistor MRS, MYS X X X O =5 O =5 O #5 X 28
High-duty brake resistor FR-ABR O 5 O 5 X O 5 O =5 O #s5 X 28
Brake unit FR-BU2 O =6 O *6 O #6 O =6 O =6 O =6 X 30
Resistor GRZG o o o o (0] o x 30
FR-BR o o o (@] (¢] o x 30
Resistor unit
MT-BR5 o o o x x x x 30
Power regeneration common FR-CV o o o o o o « 34
converter
Dedicated, standalone FR-CVL o o o o o o « 34
reactor
Power regeneration converter MT-RC O O O x X x x 33
High power factor converter FR-HC2 O O O O (e) O X 36




Option list

O: Available x: Not available

Applicable inverter Refer
Name Type to
FR-A800 FR-A800 Plus FR-F800 FR-E700 FR-F700PJ FR-D700 FR-A701 Page
FR-BSFO01 O »7 O +7 O #7 o (0] o o 39
Line noise filter
FR-BLF O »7 O #7 O 7 O (¢] (¢] (€] 39
. L Corresponding | Corresponding | Corresponding
Radio noise filter FR-BIF filter is buitn | filter is built-in | filter is built-in o © © © 40
Built-in filter Standard equipped (2nd Environment) x x x x —
SFI X x x o X O o 40
EMC Directive compliant EMC filter
FR-E5NF X X x O (o) (@] X 40
FR-S5NFSA X X X o) X o X 40
Filterpack (DC reactor/noise filter) | FR-BFP2 x x x (@] O =8 o x 42
. § FR-ASF O *9 O 9 O 9 (] O =10 (@] O *9 44
Surge voltage suppression filter
FR-BMF O *9 O +9 O #9 [¢] O 10 o O x9 44
Sine wave | Reactor MT-BSL(-HC) O =11 O 11 O =11 x 2 x - 45
filter Capacitor MT-BSC O #11 O #11 O #11 x x x x 45
FR-A8CN o o (@) x x x x 46
Panel through attachment
FR-E7CN x x x (@] (0] o x 46
Totally-enclosed structure
attachment FR-E7CV x x x O +12 x x x 47
Qontrol circgit' tverminal block FR-ASTAT o o o « % « « 47
intercompatibility attachment
FR-AAT o o (0] (@] (0] o x 48
FR-A5AT o o o (@] (¢] o x 48
Intercompatibility attachment
FR-E7AT X X X o) X X X 48
FR-F8AT X X (@] x X x X 48
EMC filter installation attachment FR-E5T X x X o) o o X 48
DIN rail installation attachment FR-UDA X X X O +13 O *13 O #13 X 51
Preamplifier FR-FA O O O O (e) O (o) 52
Soft starter FR-FC o o (0] [¢] o o O 52
Deviation detector FR-FD (@) @) (@) o O O o 53
Master controller FR-FG O O O o O O o 53
Ratio setter FR-FH O O O o O O o 54
Motorized speed setter FR-FK O O O o O O o 54
Speed detector FR-FP O O o o) o o o 55
DC tach. follower FR-AL O O O o O O o 55
Three speed selector FR-AT O O o o) o o o 56
Manual controller FR-AX O O O o O O o 56
Pilot generator QVAH-10 (@) @) (@) o O O o 57
Deviation sensor YVGC-500W-NS o o (0] [¢] (0] o o 57
Analog frequency meter YM206NRI 1TmA O O O o) (e) O (o) 58
Calibration resistor RV24YN 10kQ o o (0] [¢] (0] o o 58
Frequency setting potentiometer WA2W 1kQ (@) @) O o O O o 59

*1  PU connector is disabled for the FL remote communication model and the CC-Link communication model.
*2  The option is not compatible with the FR-A800-GF.

*3  The option is not compatible with the FR-A800-R2R.

*4  FR Configurator is not compatible with FL remote communication models.

*5  Only models with a built-in brake transistor can be used.

*6 For the 200V class 0.2K or lower, 400V class 1.5K or lower, they cannot be used in combination with a brake unit.
*7  For the 55K or lower, a corresponding appliance is built-in on the input side.

*8  Filterpack (FR-BFP2) is enclosed for the FR-F7[JOPJ-[JKF inverters.

*9  The filter can be used under V/F control or Advanced magnetic flux vector control.

*10 The filter cannot be used during IPM motor control.

*11  The filter can be used under V/F control.

*12  The option is compatible with the FR-E720-0.1K to 7.5K only.

*13  The option is compatible with the models with the 3.7kW or lower capacity.



Plug-in option (control function expansion/additional 1/0)

Plug-in option (control function expansion/additional 1/0)

800 series plug-in option
example: FR-A8AY

This option can be mounted in
the 800 series inverter.

Up to three options can be 700 series plug-in option example: FR-A7AY

connected. (The number of This option can be mounted in the 700 series inverter. Up
connectable options differs by to three cards are connectable for the FR-A701 and only
the model.) one for the E700. The FR-E700 has "E kit" in the end of

the name and sold as a package set with a dedicated
front cover, etc.

Two or more of the same plug-in options cannot be connected.

AB00)) ABl0Pls)
A701))

AB00)) A0 PLs)

A701 ))
FR-A8AP, FR-A8AL
Option . ’ FR-AS8APR
P FR-A7AP, FR-ATAL
Interface Encoder Resolver
Wl el Induction motor Induction motor
(orientation control, encoder feedback control)
gg?ft\r:cl] SdEINE e U sl Eail Induction motor Induction motor
(orientation control, encoder feedback control)
Vector control Induction motor Induction motor or PM motor

Only one of the above options can be used at a time.
When multiple options are connected to the same inverter, the priorities of the options are defined as follows: FR-A8APR > FR-A8AL (FR-A7AL) > FR-A8AP

(FR-A7AP).

Orientation control The inverter can adjust the stop position (Orientation control) using an encoder (resolver)
attached to a place such as the main shaft of the machine.

Encoder feedback control Under V/F control or Advanced magnetic flux vector control, the inverter output frequency is
controlled so that the motor speed is constant to the load variation by detecting the motor
speed with the encoder (resolver) to perform feedback to the inverter.

Vector control Full-scale vector control operation can be performed using an induction motor with encoder or
an induction or PM motor with resolver.

Position control Position control can be performed by pulse train input.

Encoder pulse division output Pulse input of encoder connected to the inverter is divided and output from the option terminal.



Plug-in option (control function expansion/additional 1/0)

<<FR-A8AP, FR-A8AL, FR-A7AP, FR-A7AL>>

®Specifications ®Connection diagram (Sink logic)
cion DI \nverter SF-JR motor with encoder
Repeated positioning accuracy +1.5° Three- RIL1 u us |
phase S/L2 v VL L m )
. . Encoder-mounted shaft speed AC power__ LTIL3 w, W, y—H; ‘
Orientation control o (6000r/min with 1024 pulse encoder) SupPYy E |
Permissible speed

The motor and encoder-mounted shaft should
be coupled with a speed ratio of 1 to 1.

Encoder feedback control | Speed variation ratio

+0.1% (to the speed 3600r/min)

Speed control range 1:1500 (both driving/regeneration «1) ‘
. N X |
0
Speed Speed variation ratio +0.01% (to the speed 3000r/min) Differential C ooda) ‘
control 300rad/s (to the analog command input) ,
Speed response Note that the internal response is 600rad/s Commememas |
(with model adaptive speed control) PG/, ‘
Torque control range 1:50 Terminating \
resistoris ON| PG Vi .
Tor?:uel Absolute torque accuracy +10% =2 b’ ,,,,, 1
contro O VDC power supply
Repeated torque accuracy +5% =2 SFAVSRU. SF-THY
Vector - - - Ao ST
| Forward rotation pulse train + reverse rotation Three-phase B I
control pulse train AC power supply c |
Pulse input type ) . . ==
Pulse train + sign A phase pulse train + B Three-phase g//t; Inverter u uo ‘
Position phase pulse train AC power supply 3713 w !
control Repeated positioning accuracy | +1.5° (motor shaft end) Positionning unit &) |
(available MELSEQ-Q QD75D External thermal PC; ‘
for 24V power supply output for interface driver is N !
FR-ABAL, | Powersupply provided e~ |
FR-A7AL, O - '
) . . Differential line receiver: 500kpps o6 PA |
Maximum input pulse frequency ] sTop O OsD *3
Open collector: 200kpps CLEAR & ‘
Electronic gear setting 1/50 to 20 puLser @ ‘

Encoder pulse division Output circuit method

Open collector and differential line driver

output (available for

FR-A8BAL, FR-A7AL) Permissible load

Open collector output: 24VDC, max 50mA
Differential line driver output: 0.1A

Machine end orientation Repeated positioning accuracy

+1.5°

control (available for

FR-ABAL, FR-A7AL) Permissible speed

Encoder-mounted shaft speed (6000r/min)

|
|
' PULSER
|
|

PZ
ierental 2
rel |1

CLEAR COM O— SO rominaingrosistor s [ oO—L
PG0O24 O VD orr LR oN 525 !
PGO COM O Pel v U T 3
RDY COM O 5 12VDC power supply

=t B

*1  Regeneration unit (option) is necessary for regeneration.

*2  With online auto tuning (adaptive magnetic flux observer),
dedicated motor, rated load

*3  FR-A7AL uses two option connectors of an inverter. When

using FR-A7AL, only one more built-in option can be used.

(Applicable machine end encoder)

* Differential line driver or complementary

* 1000P/R to 4096P/R

* A separate power supply of 5V/12V/15V/24V is
necessary according to the encoder power

specification.

<<FR-A8APR>>
®Specifications
Function Description
+1.5°

Orientation control

Repeated positioning
accuracy

Depends on the load torque, moment of inertia
of the load or orientaion, creep speed, position
loop switching position, etc.

Permissible speed

Resolver-mounted shaft speed (6000r/min).
The drive shaft and resolver-mounted shaft must
be coupled directly or via a belt without any slip.
Gear changing shafts cannot be applied.

Resolver (encoder)
feedback control

Speed variation ratio

+0.1% (100% means 3600r/min)

FPB2 (B phase) |output

FPA2(A phase) |Encoder pulse
FPZ2(Z phase) | (open collector)

Encoder pulse
FPB_(B phase) |output

FPBR (differential
FPZ (Zphase) |line driver)
FPZR

FPA (Aphase]
FPAR

Speed control range 1:1500 (both driving/regeneration=1)
Speed Speed variation ratio +0.01% (100% means 3000r/min)
control Speed response 20Hz (40Hz during fast-response operation)
Maximum speed 400Hz
Torque control range 1: 50
Torque o
] Absolute torque accuracy +10% #2
Vector Repeated torque accuracy +5% #2
control I
Repeated positioning accuracy | +1.5° (at motor shaft end)
?"ax'm””‘ input pulse 100kpps (Terminal JOG)
requency
Position | Positioning feedback pulse 4096 pulses/rev
control
Electronic gear setting 1/50 to 20
In-position width 0 to 32767 pulses
Error excess 0 to 400k pulses
Zigcl)vrr;:nended TS2640N321E64 manufactured by Tamagawa Seiki Co., Ltd. or equivalent

*1  Regeneration unit (option) is necessary for regeneration
*2  With online auto tuning (adaptive magnetic flux observer), dedicated motor, rated load



Plug-in option (control function expansion/additional 1/0)

A800)) A80Pi))  F800))

\A701)) E700))
Digital input Frequency setting of the inverter can be performed using a digital signal such as BCD code or binary code from
controller.
®Specifications ®Connection diagram
Function Description
Digital input BCD code 3 digits or 4 digits
signal type Binary 12 bits or binary 16 bits Thousand's place
Digital input
Ison::;tifications Contact signal or open collector input
Hundred's place {
Ten's place {
* Use terminal SD on the
Unit's place inverter.
A800)) A800Pls)) (F800))
A701)) E700))
Digital output Output signal (RUN, SU, etc.) provided with the inverter as standard can be output from the open collector

terminal.

Analog output Analog signals such as the output frequency and output current can be output from the voltage output terminal
(AMO) and current output terminal (AM1).

®Specifications e®Connection diagram
Function Description ~
voltmeter __
- Open collector Permissible load 24VDC 0.1A ( \+ 010 +10vDC FRARAY
D'%'ta{ output specifications :
outpu -
P Circuit logic Same as the inverter (sink when shipped from factory) o ) AMO
******* D) AM1
Voltage output (across terminals AM0O-AMC) ! IS
FR-ABAY: 0 to +10VDCMAX (@mmeter) o AMC
Analog Output signal FR-A7AY: 0 to 10VDCMAX N "0'to 20mADC |
Current output (across terminals AM1-AMC) N !
output laats Jabaiy
0 to 20mADC i
Wiring length Maximum 10m SE]

AB00)) ABlDPL)  F80))
A701)) E700))

Relay output You can select any three output signals (RUN, SU, IPF, etc.) available with an inverter as standard, and output
them as relay contact (1C) signals.

®Specifications ®Connection diagram
Function Description T
Relay outout | Contact ) AC230V... 0.3A T
elay outpu ontact capacity DC30V ... 0.3A 4([;‘1A
i(() 1B
)1C
[

1



Plug-in option (control function expansion/additional 1/0)

A800 )) ASOOPIus))'
AT01))

Outputting 0 to +10VDC enables output frequency, output voltage, etc. to be monitored with a DC
voltage meter.

Coded analog output

High-resolution analog input Inputting 0 to +10VDC voltage enables speed command, torque limit command, torque command,
etc.

When using a dedicated motor with thermistor for vector control (SF-V5RU[][]KT), feeding back
the motor temperature detected by the motor side thermistor to the inverter can reduce fluctuation
of torque generated due to temperature change.

Motor thermistor interface

®Specifications ®Connection diagram
i A= Inverter Dedicated motor
Function Description (SF-V5RUDOIOKT)
Three- o RIL1 v Thermistor
Coded analog . Voltage output (between terminal phase _ TS/L2 vi L/ 1
Output signal . O] :
output DA1 to 5): -10V to +10VDC AC power TIL3 W
supply Pl
Resolution -10V to +10V/16 bits PRy FR-A8AP
Terminal for encoderC
High resolution Input resistance 1k EEEE AR
analog input Maxi — FR-A8AZ
aximum inpu +20VDC - |

voltage BTy @

: rov S\E%Ifor Twisted pair shielded cable

Motor thermistor ? etectatile motor -50°C to 200°C thermistor (voltmeter)
emperature =10V calibration 0 to +10VDC f)h

interface JT 5 DAKfim'\ i)

Torque accuracy +3% 50

E700)

Instead of the main circuit power supply, external power can be supplied to an inverter.

Connect the 24V external power supply across terminals +24 and SD. The 24V external power supply enables I/O terminal
operation, operation panel displays, and control functions even while the inverter's main circuit power supply is OFF. When the
main circuit power supply is turned ON, the power supply changes from the 24V external power supply to the main circuit power

supply.
®Specifications ®Connection diagram
Function Description ~  ~
, Input voltage 23.5V to 26.5VDC 24V power supply r
24VDC input f( +24
Input current 0.7A or lower 24V external [
power supply

Common terminal

12



Plug-in option (for communication)

Plug-in option (for communication)

800 series plug-in option
example: FR-ASNCE

This option can be mounted in the 800 . ; B

series inverter. Dedicated inverters are 700 series plug-in option example: FR-A7NP

also available in the FR-A800 series. This option can be mounted in the 700 series inverter.
The FR-E700 has "E kit" in the end of the name and sold
as a package set with a dedicated front cover, etc.
Dedicated inverters are also available.

For the communication option, only one option is connectable.

AB00)) ABlDPL)  F80))
A800))
A701))

Gigabit transmission (1 Gbps) enables super-high speed communication.
Network configuration is flexible with different types of topologies.

CC-Link IE Field Network uses widely available Ethernet components, such as Ethernet cables and connectors.

®Specifications
ltem Description
Type Inverter plug-in option type, RJ-45 connector connection method
Power supply Supplied from the inverter

Transmission speed

1Gbps

Communication method

Token passing

Number of units connected

120 units at max. (64 units when all stations are inverters handling 128-word transmissions.)
Different devices can be connected together.

Maximum distance between nodes

100m

Maximum number of branches

No upper limit within the same Ethernet system

Topology

Line, star, ring, or a combination of line and star

Connection cable

Ethernet cable
(IEEE 802.3 1000BASE-T compliant cable or ANSI/TIA/EIA-568-B (Category 5e) compliant shielded 4-pair
branched cable)

Connector Shielded RJ-45
RX 64 bits
RY 64 bits
Maximum cyclic size (of one node)
Node type Intelligent device station RWr 128 words
RWw 128 words
Transient transmission Not available

13



Plug-in option (for communication)

AB800)) A800Plug)) F800))
\A701)) \E700))
E700))

High speed communication of 10Mbps maximum is realized. Because the system employs the bus connection method, even if a
module system fails due to power off, it will not affect the communication with other normal modules.

®Specifications
ltem Description
Network topology Bus
Station type Remote device station
Number of connectable devices 42 units maximum (occupy 1 station/unit), can be shared with other models
Supported version Ver. 2.00 supported
Communication speed Selectable from among 156kbps/625kbps/2.5Mbps/5Mbps/10Mbps
Overall extension 1200m/600m/200m/150m/100m (corresponding to the above communication speed)
Connection cable Twisted pair cable

AB00)) 800 Pus)
A701))

By communication with the Mitsubishi motion controller, inverter operation (speed control, position control, and torque control
under vector control with encoder) and monitoring from the program on the motion controller are enabled. (SSCNET IIl/H
communication is supported by the FR-A8NS only.)

SSCNET llI(/H), which is optical network, realizes reduction in wiring length, reliability improvement, synchronous control
performance improvement, and multi-axis batch control using a motion controller.

When using SSCNET lli(/H), the FR-A8AP/FR-A7AP or FR-A8AL/FR-A7AL is required as control system of the inverter is vector
control with encoder.

®Specifications
Iltem SSCNET IlI SSCNET III/H

Compatible options FR-A8NS, FR-A7NS FR-A8BNS

Communication speed 50Mbps for two-way 150Mbps for two-way

Wiring distance between stations Up to 50m Up to 100m

Overall length Up to 800m Up to 1600m

Selectable calculation cycle 0.444ms, 0.888ms or more 0.222ms, 0.444ms, 0.888ms or more

Number of connectable devices 16 axis maximum
SSCNET Il cable (refer to page 21)

e o o, 0 ) reard code o ko
MR-J3BUS[IM-B (30m, 40m, 50m): long-distance cable

There are some restrictions on the SSCNET Il communication according to the setting of calculation cycle.

Calculation cycle Restrictions for the SSCNET Il communication
0.222ms Not applicable.
Up to 8 axes controlled in a system.x1
0.444ms Set the axis number between 0 to 7 using the axis number switch on the FR-ASNS/FR-A7NS.
An inverter set as the axis number between 8 to F cannot be recognized.
0.888ms or more No restriction.

*]1  If this calculation cycle is set for the system requiring 9 axes or more, the calculation cycle of 0.888ms is applied.
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Plug-in option (for communication)

(A701))

DeviceNet employs CAN (Controller Area Network) and is widely used in the automotive industry.

®Specifications

A800)) A80PLs))  F800))
E700))

Item

Description

Network topology

Bus (trunk line - branch line)

Number of connectable devices

64 inverters (including master)

Communication speed

Selectable from among 125kbps/250kbps/500kbps

Overall extension

500m/250m/100m (corresponding to the above communication speed)

Connection cable

DeviceNet standard thick cable or thin cable (5 wire twisted pair cable)

AB00)) AB00Pus)) F800))
E700))

\A701))
Profibus-DP realizes high speed communication of 12Mbps maximum and is widely used in FA industry such as automotive,
conveyance.
®Specifications
ltem Description
Network topology Bus

Number of connectable devices

126 inverters (including master and repeater)

Communication speed

9.6kbps, 19.2kbps, 93.75kbps/187.5kbps/500kbps, 1.5Mbps/3.0Mbps, 6.0Mbps,12.0Mbps

Overall extension

1200m/600m/200m/100m (corresponding to the above communication speed)

Connection cable

Profibus communication cable

(A701))

E700))

Decentralized control without master assures that the whole system will not stop even if any of the station fails. In addition,
communication traffic can be restricted.

®Specifications

ltem

Description

Network topology

Bus, free topology

Number of nodes occupied

One inverter occupies one node.

Number of connectable devices

64 units maximum including inverters in the same segment

Communication speed

78kbps

Overall extension

Free topology: 500m maximum, bus topology: 2700m maximum

Connection cable

Twisted pair cable

AB00)) AB00Pus)) F800))

D)
E700))
A high speed communication of 100Mbps is obtained with an Ethernet-based network.
®Specifications
ltem Description
Network topology Star (connection with a hub in the center), Star bus (connection with multiple hubs)

Number of connectable devices

64 units

Communication speed

10Mbps/100Mbps (auto detection)

Overall extension

2000m (Between node-hub: 100m maximum, between hubs: 100m maximum)

Connection cable

FL-net dedicated cable

15



Control terminal option

Control terminal option

AB00)) A0 PLs)

Use the option in exchange with standard control circuit terminals. The 24VDC power supply can be used for the encoder of the

SF-V5RU.
oControl terminal specifications
<<Input signal>> <<Output signal>>
] Terminal : o . Terminal : L
Function symbol Terminal name Rated specification Function symbol Terminal name Rated specification
Input resistance: 4.7kQ 5 DO1 to Open collector output
Voltage when contacts are open: g DO3 Digital output terminal 1 to 3 Permissible load: 24 to
21to 27VDC § 27VDC, 0.1A
Current when contacts are short- c
DI1 to T . circuited: 4 to 6mADC Q SE 0 llect: tput —
o pen collector output common
*g_ Dl4 Digital input terminal 1 to 4 When terminal DI4 is used as a (@)
c pulse train input terminal: Control terminal opti
= . ption /
B Input resistance: 2kQ FPA5 .
§ When contacts are short- Encoder A-phase output terminal Open collector output
3 circuited: 8 to 13mADC FPB5 Control terminal option / Permissible load: 24 to
© - Encoder B-phase output terminal | 27VDC,
Input resistance: 940Q - - maximum 50mA
Voltage when contacts are open: FPZ5 Control terminal option / )
OH Thermal protector input 21to 27VDC Encoder Z-phase output terminal
Current when contacts are short- - Control terminal option /
circuited: 140 to 180mADC 3 FPA4 Encoder differential A-phase
PA3 Control terminal option / Differential line driver/ 3 output terminal
A-phase signal input terminal | Complementary E’ Control terminal option /
Control terminal option / 2 FPAR4 | Encoder differential A-phase
PAR3 A-phase inverse signal input | Differential line driver 5 inverse signal output terminal
terminal % Control terminal option /
PB3 Control terminal option / Differential line driver/ a FPB4 Encoder differential B-phase
s B-phase signal input terminal | Complementary g output terminal Differential line driver output
2 Control terminal option / § Control terminal option / Permissible load: 0.1A
5 PBR3 B-phase inverse signal input | Differential line driver ] FPBR4 | Encoder differential B-phase
K] terminal inverse signal output terminal
o . N
I PZ3 Control terminal option / Differential line driver/ Control terminal option /
Z-phase signal input terminal | Complementary FPZ4 Encoder differential Z-phase
- - output terminal
Control terminal option / - -
PZR3 Z-phase inverse signal input | Differential line driver Control terminal option /
terminal FPZR4 Encoder differential Z-phase
inverse signal output terminal
PG Encoder power supply
terminal (positive side) .
. . - g 2853y PG24 Encoder power supply terminal 24 to 26.4VDC
Specifications are the same as those of the standard control circuit terminals S Sa ] (positive side) 80mA
for the input signals (STF, STR, RES, SD, PC, 10E, 2, 1, 5, and +24) and the “ 30
output signals (A, B, C, AM, S1, S2, SIC, SO, and SOC).
oTerminal layout ®Terminal connection diagram (sink logic)

Control circuit

| Encoder signal |
i PA3 OControl terminal option / A-phase signal input terminal |

2

: PAR3 ()Controlterminal option  A-phase inverse signal nput terminal |
PB3 ()Control terminal option / B-phase signal input terminal |

NI GICBICAGICIGIE) W | (oo vohace pen avowed)

; PBR3 () Control terminal option / B-phase inverse signal input terminal |

Forward rotation start ——

! Reverse rotation start $—

; Digital input terminal 1 ¢—
Tightening torque: 0.5N-m to 0.6N-m (terminals A, B, and C) :
0.22N-m to 0.25N-m (terminals other than described above)
Smalll flat-blade screwdriver (Tip thickness: 0.4mm / tip width: 2.5mm) .

1 : PZ3 ()Control terminal option / Z-phase signal input terminal |

! PZR3 (Controlterminal option / Z-phase inverse signal input terminl |

PG (DEncoder power supply input terminal (positive side) |

Digital input terminal 2 : PG OEncoder power supply input terminal (positive side) |

Digital input terminal 3 $— PG24 (Encoder power supply output terminal (positive side)!

Digital input terminal 4 ¢—— Encoder pulse dividing output signal

Thermal protector input — FPA5 () Control terminal option / Encoder A-phase output terminal |
, g :
Reset FPB5 ()Control teminal option / Encoder B-phase output terminal |
' FPZ5 () Controlterminal option / Encoder Z-phase output terminal
: . Control terminal option / Encoder differential
; ! FPA4 O A-phase output terminal !
: Control terminal option / Encoder differential '
PC : : FPAR4 O a-phase inverse signal output terminal :
: (Common for external power (Control terminal opiion / Encoder differential :
) supply transistor output) B-phase output terminal :
e IV el o A : FPBR4 (OControl terminal option / Encoder differential :
B-phase inverse signal output terminal :
Control terminal option / Encoder differential
Z-phase output terminal
OControl terminal option / Encoder differential :
Z-phase inverse signal output terminal :
terminal

5o

SOURCE

H Contact input common
: 24VDC power suppl
: P poly |

24V external power Or24 ' FPza O

supply input

) Analog signal output

Voltage/current ) (0 to £10VDC)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input switch., -~~~ - -
 Frequency sefting signai (Analog) ON| :

HEH

O10E(+10V) 24 I

Inital value |

2 (010 10VDC M
5 <u to 20mADC Selectatie)

(Analog common)

1 J0i0T0VDC] it value: (Open collector output 1
(0o £5VDC selectable) |

Frequency [3
; setting
| potentiometer
1/2W1kQ

Auxiliary input (*)

Safety stop signal
‘Open collector output common

Sink/Source common

Safety stop input (Channel 1) --

Safety stop input (Channel 2) -~

Safety stop input common -

16



Control terminal option

A800)) A800Pl)  F800))

The option replaces the standard control circuit terminal block.

®Terminal layout

Terminal screw size: M3.5
Tightening torque: 1.2N-m
Recommended cable gauge: 0.75mm?

®Restrictions for the FR-ASTR
As compared with the standard control circuit terminal block, the FR-A8TR has the following restrictions.
» When the plug-in option FR-A8NC, FR-A8NCE, or FR-A8NS is used, terminals +24, 10E, 4, STOP, and AU of the FR-A8TR cannot

be used.

Because the height is restricted, two wires cannot be wired to upper-row terminals (except for terminals A1, B1, C1, A2, B2, and

C2) and middle-row terminals on the terminal block.

The safety stop function is not available.

» For the connection to terminal 1, use a screwdriver with a diameter of 4 mm or less. To avoid contact with the front cover fixing
area, put the screwdriver upright relative to the terminal screw surface.

¢4mm or less

Keep the screwdriver
upright relative to the
terminal screw surface
while rotating the
screwdriver.

17
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Control terminal option

A701))

Use the option in exchange with standard control circuit terminals. This option enables the inverter to supply the 12V power
source for the encoder.

®Specifications ®Wiring example of FR-A7AP
(Sink logic)
: : - " MCCB x X
Terminal Symbol Terminal Name Rated Specifications Hvalirt a g oM, SETHY
Three-phase AC —!-)( H
PG12 Encoder power supply terminal | 12VDC+10% power supply " 1
(Positive side) Permissible maximum load current 150mA | T = |
nverter
sD Contact input common (smk), Power supply common |
Power supply ground terminal |

The control circuit terminal specifications not shown above are the same as the specifications of the
standard terminal block. External thermal PC
relay input CS(OH)

A sD
®Terminal layout T A E R @

FR-A7TAP

— Earth
(ground)!

NP RN
F’A2
PB1 O
Differential B2
line driver
PZ1 O
PZ2,

Complementary

Terminating resistor

®Main differences and compatibilities with the standard
terminal block

Standard Terminal Block FR-A7PS - Fnclosed connection caple
Without 12VDC power supply for encoder With 12VDC power supply for encoder
Two relay contact terminals One relay contact terminal
(terminal A1, B1, C1, A2, B2, C2) (terminal A1, B1, C1)
Pr. 196 ABC?2 terminal function selection The Pr. 196 setting is invalid.
One terminal 5 Two terminal 5




Control terminal option

E700))

Use the option in exchange with standard control circuit terminals. (This option cannot be used simultaneously with the
operation panel (FR-PA07) or parameter unit (FR-PU07).) This terminal block enables RS-485 communication. Multi-drop
connection can be easily performed with separate input and output terminals.

®Control terminal specifications

Terminal Symbol Terminal Name Rated Specifications
SDA (2 terminals) | Inverter send+ ltem Description
c
-% c icati tocol Mitsubishi inverter protocol (computer link communication),
2 | SDB (2 terminals) | Inverter send- ommunication protoco MODBUS®RTU protocol
g Conforming standard EIA-485 (RS-485)
=
g | RDA (2 terminals) | Inverter receive+ Number of connectable | 45 | o oimim
o devices
3; Communication speed 4800/9600/19200/38400 bps
© | RDB (2 terminals) | Inverter receive- Communication method Half-duplex system
Terminating resistor 1009 (valid/invalid can be changed with a terminating resistor switch)
10 Frequency setting power | 5.2VDC+0.2V

o supply Permissible load current 10mA
=
> Frequency setting When voltage is input: input resistance 10kQ+1kQ
o |2 (voltage)/Common Permissible maximum load voltage 20VDC
é‘ terminal When selected with SG: common terminal
3 When current is input: input resistance 233Q+5Q
g 4 Frequency setting Permissible load current 30mA
w (current) When voltage is input: input resistance 10kQ+1kQ

Permissible maximum load voltage 20VDC

RS-485 communication
SG common, Analog Common terminal
common

®Terminal connection diagram

| Frequency setting signals

1 (Analog) T~

Frequency setting
potentiometer
12W1kW

(Current input) (-

Terminal 4 input (+) au
)

10 (+5V) '

20 to 5VDC]

" [FR-E7TTR

1 Terminal
1 2/SG switch

EIA-485 (RS-485)
communication

resistor switch

signal

i
'
1
I
(0to5VDC ) o
\ 0 to 10VDC o
I
| OV o ‘
Voltage/current | , I:- -
. ; OPEN 1009  To the next invert
input switch L e mating o the next inverter
L

'
'

'

'

'

'

'

From the '
'

computer or '
previous inverter |
'

'

'

'

'

'

'

'

'

'

'

®Terminal layout

U Hh
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Dedicated cable option

" Dedicated cable option )

AB00)) ABI0PLs)) \A701))

A701),
Dedicated cable for connecting encoder signal from the motor to the inverter.
oOutline dimension drawings, connection diagram
<<FR-V7CBL[][]>>
Motor: SF-PR-SC/SF-V5RU FRLABO0
Option: FR-A8AP/FR-A8AL/FR-A8TP/FR-A7AP/FR-A7TAL (FR-ABAP) Encoder
Inverter side Encoder side PAl b — T T 77 A
connector _D/MS3057-12A PA2 : ‘ ] : 18
F-DPEVSE 12P x 0.2mm?2 D/MS3106B20-29S gg; T ] ‘ 8
Earthing cable / E%; — f T g
e : : )1 : : Positioning keyway
60mm‘ E : : : :
' c L ‘ PG ‘ S
AP clip for earthing (grounding) a ‘ SO o R
i i i Model LengthL(m)| | |~ -------~
hielded cabl ded. ;
shielaed cable Is proviae FR.V7CBL5 5 I 2mm?2
Blade terminal FR-V7CBL15 15 PG 3 Separate
I D/MS3106B20-29S
FR-V7CBL30 30 sb power suppy (As viewed from wiring side)
<<FR-JCBL[][]>>
Motor: SF-JR with encoder
Option: FR-A8AP/FR-A8AL/FR-A8TP/FR-A7AP/FR-A7TAL
Encoder side FR-A701
connector D/MS3057-12A (FR-A7AP) Encoder
F-DPEVSB 12P x 0.2mm2 D/MS3106B20-29S AT 71; bl P
Earthing cable PA2 ; 4 ; R
PBI——f— 1A
PB2 + 7 —N
PZ1—+ i ——1B o
Pz2 ™ 7 ™ P Positioning keyway
| [ |
¥ ¥
Model Length L (m) PG 't b H
FR-JCBL5 5 D He——F—¢-{K
Crimping terminal for M3 FR-JCBL15 15 — I —
1 1
FR-JCBL30 30 i_v - o
<«——2mm?
* Change to blade terminal when used with the PG|~ Separate (ASD\fi’\é'vSVg;?fD?ﬁ?&ﬁﬁZ side)
FR-A8AP/FR-A8AL/FR-A8TP/FR-A7AP/FR-A7AL. D power supply

20



Dedicated cable option

A800)) AB00PIs)) \A701))

Dedicated cables are available for SSCNET IlI(/H) connection. The cables can be used for the inverter with the following plug-in options.
800 series: FR-ABNS+FR-A8AP/FR-A8AL
700 series: FR-A7NS+FR-A7AP/FR-A7AL

®Specifications
Modelx1 MR-J3BUS[IM MR-J3BUS[IM-A MR-J3BUS[IM-B
Applications Standard code for enclosure Standard cable for outside enclosure Long distance cable
Flexing life Standard Standard High flexion
Length (m) 0.15 I 0.3t0 3 5to 20 30 to 50
Minimum bending 25 Reinforced sheath portion of cable: 50 | Reinforced sheath portion of cable: 50
radius (mm)=2 Code section: 25 Code section: 30
. 420N 980N
ETEE S 70N 140N (Reinforced sheath portion of cable) (Reinforced sheath portion of cable)
Operating o o
temperature ranges3 -401085°C 2010 70°C

Indoor (avoid direct sunlight)

Optical | Atmosphere No medium nor oil should be attached
cable
(code)
~
5 44041 %
S TN
Appearance (mm) 3 N

I 22007

*1  [] of model indicates the cable length.
Symbol 015 03 05 1 3 5 10 20 30 40 50
Length (m) 0.15 0.3 0.5 1 3 5 10 20 30 40 50

*2  Make sure to lay the cable with greater radius than the minimum bend radius. Do not press the cable to edges of equipment or others.
*3  This operating temperature range is the value for optical cable (code) only. The temperature conditions of the connector section is the same as the

inverter.
oOutline dimension drawings

<<MR-J3BUS015M>>

Protective tube (6.7), F(WS) 13.4) d
= W —|
) ==
g = =" =

15035° ‘

& 7% (Unit: mm)
S
df<S

<<MR-J3BUS03M to MR-J3BUS3M>>

Protective tube

S

L

) o (Unit: mm)
* The size of the connector section is the same as the MR-J3BUS015M.

Cable Model MR-J3BUSO3M | MR-J3BUS05M | MR-J3BUS1M | MR-J3BUS3M
Length L (m) 0.3 0.5 1 3

<<MR-J3BUS5M-A to MR-J3BUS20M-A, MR-J3BUS30M-B to MR-J3BUS50M-B>>

Protective tube

=

* The size of the connector section is the same as the MR-J3BUS015M.

Cable Model | MR-J3BUS5M-A | MR-J3BUS10M-A | MR-J3BUS20M-A | MR-J3BUS30M-B | MR-J3BUS40M-B | MR-J3BUS50M-B
Length A (mm) 100 150
Length B (mm) 30 50

Length L (m) 5 | 10 | 20 30 | 40 | 50
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Operation panel option

Operation panel option )

AB00)) ABI0PL)  F800))

The LCD operation panel is capable of displaying text and menus.

O®Features

» Replacement with the operation panel (FR-DUO08) and installation on the enclosure surface using a
connection cable (FR-CB2) are possible. (To connect the FR-LUO8, an optional operation panel
connection connector (FR-ADP) is required.)
Parameter settings for up to three inverters can be saved.
When the FR-LUO8 is connected to the inverter, the internal clock of the inverter can be synchronized with
the clock of FR-LU08. (Real time clock function) o
With a battery (CR1216), the FR-LUO8 time count continues even if the main power of the inverter is FR-LU0S
turned OFF. (The time count of the inverter internal clock does not continue when the inverter power is
turned OFF.)
» The FR-LU08-01 meets the IP55 rating (except for the PU connector).

ALu)

Interactive parameter unit with LCD display.
oFeatures

* Remove an operation panel to connect a parameter unit.

+ Setting functionality such as direct input method with a numeric keypad, operation status indication, and
help function are usable.
Eight languages can be displayed.
The FR-PUOQ7 can store parameter settings of up to three inverters.
(In case of the FR-A800, FR-A800 Plus, and FR-F800 series inverters, parameter settings of one inverter
can be stored.)

AB00)) A8PL) (F800)) \A701)) (E700))

This parameter unit enables parameter setting without connecting the inverter to power supply. It uses four AA batteries as the
power source, but can also be powered with 100VAC.

®Specifications

Iltem Description

* When driven by batteries AA batteries four
(nickel hydride(NiMH)/alkali)

Power supply | * When driven by external power supply ~ AC adaptor =1
(100VAC)

» When power is applied to the inverter Power is supplied from the PU connector of the inverter.

Alkaline battery Nickel metal hydride battery
A800/ A800/
A701 E700 A701 E700
F800 F800
Battery life Approx. Approx. Approx. Approx. Approx. Approx.
Battery life 2 ry 70 min 90 min 150 min 90 min 120 min 300 min FR-PUO7BB(-L)
Battery exhaustion
warning lamp color
ezl i e Approx. 10 min before Approx. 10 min before
From green to orange
(at lowering of battery
power)
Switch - Battery ON/OFF switch
connector Modular connector for inverter connection and connector for AC adaptor connection
Dlsplgy Alarm LED for battery exhaustion, Other display is the same as the FR-PUO07.
functions
Provided AA alkali battery (for operation check)  four =3
appliances Connection cable (FR-CB203) one
*]1  Use an AC adapter with the following specifications.
Rated voltage | 5.0VDC+5% or less
Output Rated current | 2A or more
specifications Polarity Plus polarity in the center.
Plug JEITA RC-5320A compliant

*2  The battery life is a reference value. It differs depending on the battery and the usage.
*3  Batteries are not included in FR-PUO7BB-L.



Operation panel option

AB00)) ABl0PLs)) F800)) \A701))
E700)) F700PJ)) .D700))

FR-ADP Use this connector to mount an operation panel, which is detached from a 800 series or FR-A701 series inverter, to an
enclosure surface.

FR-PA07 This operation panel can be mounted to an enclosure surface to enable inverter operation and monitoring of
frequency, etc.

®Appearance diagram

<<FR-ADP>> _ <<FR-PA07>>
Operation panel (FR-DU08) = =

Operation panel connection connector
(FR-ADP)

ALL ))
This cable is for connection of operation panel or parameter unit.
®Specifications Model Length
FR-CB201 1m
FR-CB203 3m
FR-CB205 5m
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Software

: Software )

A800)) A800Pls))  F800))

From inverter startup to maintenance, this versatile software allows the user to specify settings easily at the computer.

The connection with a personal computer can be easily established with a USB cable.

By loading trace data and parameter settings copied to a USB memory device into FR Configurator2, analysis and adjustments
can be carried out with ease away from the equipment.

Connected inverters are displayed in tree view format. Windows for each function can be accessed by changing the tab for
maximum efficiency.

The Developer function is used for creating sequence programs and writing them to the inverter to enable the use of the PLC
function of the inverter.

oSpecifications (compatible operating systems)
Windows® 8.1/Pro/Enterprise (32-bit, 64-bit), Windows® 8, Windows® 7, Windows Vista® (32-bit)

®Function

» System settings (supported by the free trial

version)

+ Test operation (supported by the free trial

version)

» Conversion function (supported by the free

trial version)

» Parameter list (supported by the free trial S Computer
version) FR-A700 FR-A800
USB memory parameter copy file edit Conversion function
Batch monitor function
Offline auto tuning R _—
Diagnosis (faults history) (supported by the e ——
free trial version) T e T
* Help (supported by the free trial version) [

» Graph function

— ———

Parameter list

Graph function

The free trial version with limited functions can be downloaded at Mitsubishi Electric FA Global Website.

Function s _trial Function A _trial
version version
Parameter list O USB memory pargmeter «
Diagnosis O copy file edit
Graph X Help O
Batch monitor % The try-and-buy version (usable free of
Testoperaiion | O il 1 same funclons a e releses
Convert O version) is also offered.
Developer X




Software

E700)) F700p))) \D700)) \A701))

FR Configurator software offers an easy and convenient operating platform.

It can be utilized effectively from inverter setting up to maintenance. Parameter setting, monitoring, etc. can be performed on a
display of Windows personal computer.

It is connected to the inverter through RS-485 communication. The FR-A701 and E700 series inverters can be easily connected to
the personal computer with USB cable.

Use FR-SW3-SETUP-WE (CC-Link seamless) to facilitate setups via CC-Link communication.

®Specifications
FR-SW3-SETUP-WE
pe FR-SW3-SETUPIWE (CC-Link Seamless)
FR-A701 FR-A701
Supported inverters Es:ggg;j FR-E700 =1
FR-D700
Supported OS Windows 7 (32-bit ver.), Vista SP1 or later (32-bit ver.)

*]  Excluding FR-E700-NF (FL remote communication model).

®Function
» Parameter read, write P e——
Inverter operating status monitor _—
Test operation
High speed graph function with minimum of 1ms sampling
(only in case of USB cable connection =2)
» Easy setup function
Convert function which automatically converts parameters of the
conventional series inverters to the 700 series inverters. =2
I/0 terminal function assignment function =2 Convertiiunctioniscresniexample
Life check function

*2  Not supported by FR-SW3-SETUP-WE (CC-Link seamless). |

Set wizard function screen example

High speed graph function screen example

A800)) .F800)) E700))

USB cable for communication with the inverter using the
USB port of the PC.

(Since a USB connector for the FR-A701 series inverter is B
connector, this cable cannot be used.)

FR Configurator2

—_—

Mini-B connector

®Appearance diagram

<<MR-J3USBCBL3M>>
Connector for
Connector for inverter personal computer
Mini-B connector (5 pin) A connector
Cable length: 3m Computer USB cable Inverter
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Reactor

Reactor

AB00)) AB0Pus) F800)) E700)) F700PY)) (D700))

An AC reactor connected on the input side of the inverter improves power factor and reduces harmonic currents on the input side.

®Specifications
200V 400V
Model FR-HAL-
ode Ll 0.4K to 110Ke1 HO.4K to H560K=1
Power factor improvement effects2 Power factor at power supply: About 88% (92.3%+3) with 100% load

H110K or lower: 5.9m/s? or |
5.9m/s2 or less OK or lower: 5.9m/s“ or less

- H185K or higher: 2.9m/s? or less
10 to 55H 1] fX,Y,Z
0 to 55Hz (directions of X, Y, Zaxes) | 4\ 'gehz (directions of X, Y, Z axes)
(H)55K or lower: horizontal plane installation or vertical plane installation
(H)75K or higher: horizontal plane installation FR-HAL

Vibration

Installation procedure

x1  Refer to the model in the table of outline dimension drawing for details of capacity.

*2  Power factor stated above is the value when considering the power supply impedance is 1%. The value changes according to the power supply capacity
and power supply impedance.
The load is considered as 100% when the fundamental current value specified in JEM-TR201 is 100%. The power factor improving effect is slightly lower
when the motor below 0.4kW is used.

*3  Improved power factor is about 88%. (It is 92.3% when calculated by applying 1 power factor to the reference waveform according to the Architectural
Standard Specifications (Electrical Installation) (2013 revisions) supervised by the Ministry of Land, Infrastructure, Transport and Tourism of Japan.)

oSelection = 5300 ‘

» Make selection according to the applicable motor capacity. (When the J 2 5000 |0 oactor
inverter capacity is larger than the motor capacity, make selection 'S 2 4000 |Installation area 3
according to the motor capacity.) § g 3000 :

* When the inverter is connected under a large-capacity power 28 :
transformer (1000kVA or more transformer) or when a power capacitor 5 20007 |
is to be switched over, an excessive peak current may flow in the power 2 1000 :
input circuit, damaging the inverter. Be sure to install an AC reactor in ‘
such a case. 110165 247 330 420 550 KVA

Inverter capacity
eConnection diagram <Selection of reactor when using the

large-capacity power transformer>

Three-phase
AC power supply

oOutline dimension drawings
» The appearance of a typical model. The shape differs according to each model.
+ W1 and D1 indicate distances between installation holes. The installation hole size is indicated by d.
» Keep enough clearance around the reactor because it heats up.
(Keep a clearance of minimum 10cm each on top and bottom and minimum 5cm each on right and left regardless of the installation
orientation.)

(Unit: mm)

Model W[ wi H D D1 q || EES Model W[ wi H D D1 q || MEES
(kg) (kg)

04K | 104 | 84 | 99 | 72 | 40 | M5 | 06 HO4K | 135 | 120 | 115 | 596 | 45 | M4 | 15
075K | 104 | 84 | 99 | 74 | 44 | M5 | 08 HO.75K | 135 | 120 | 115 | 596 | 45 | M4 | 15
15K | 104 | 84 | 99 | 77 | 50 | M5 | 11 H15K | 135 | 120 | 115 | 596 | 45 | M4 | 15
22k | 115 | 40 | 115 | 77 | 57 | M6 | 15 H2.2K | 135 | 120 | 115 | 596 | 45 | M4 | 15
37K | 115 | 40 | 115 | 83 | 67 | M6 | 22 H3.7K | 135 | 120 | 115 | 706 | 57 | M4 | 25
55K | 115 | 40 | 115 | 83 | 67 | M6 | 23 H55K | 160 | 145 | 142 | 72 | 55 | M4 | 35
75K | 130 | 50 | 135 | 100 | 86 | M6 | 4.2 H7.5K | 160 | 145 | 142 | o1 75 | M4 | 50
1K 160 | 75 | 164 | 111 | 92 | M6 | 52 H11IK | 160 | 145 | 146 | o1 75 | M4 | 6.0

§ 15K 160 | 75 | 167 | 126 | 107 | M6 | 7.0 H15K | 220 | 200 | 195 | 105 | 70 | M5 | 9.0
S [T185K | 160 | 75 | 128 | 175 | 107 | M6 | 74 H18.5K | 220 | 200 | 215 | 170 | 70 | M5 | 9.0
22K 185 | 75 | 150 | 158 | 87 | M6 | 90 |8 | Hz2K | 220 | 200 | 215 | 170 | 70 | M5 | 95
30K 185 | 75 | 150 | 168 | 87 | M6 | 97 | | H30K | 220 | 200 | 215 | 170 | 75 | M5 | 1

37K | 210 | 75 | 175 | 174 | 82 | M6 | 129 H37K | 220 | 200 | 214 | 170 | 100 | M5 | 125
45K | 210 | 75 | 175 | 191 | 97 | M6 | 164 H45K | 280 | 255 | 245 | 165 | 80 | M6 | 15
55K | 210 | 75 | 175 | 201 | 97 | M6 | 174 H55K | 280 | 255 | 245 | 170 | 90 | M6 | 18
75K | 240 | 150 | 210 | 213 | 109 | M8 | 23 H75K | 205 | 75 | 170 | 208 | 105 | M6 | 20
110K | 330 | 170 | 325 | 258 | 127 | M10 | 40 H110K | 240 | 150 | 225 | 220 | 99 | M8 | 28
H185K | 330 | 170 | 325 | 270 | 142 | M10 | 55
H280K | 330 | 170 | 325 | 320 | 192 | M10 | 80
H355K | 330 | 170 | 325 | 340 | 192 | M10 | 80

H560K | 450 | 300 | 540 | 635 | 345 | M12 | 190




Reactor

AB00)) AB0Pus) (F800)) \E700)) F700PY)) (D700))

A DC reactor connected on the DC side of the inverter improves power factor and reduces harmonic currents on the input side.
®Specifications

Type FR-HEL]] 200V 400V
0.4K to 110Kx1 HO0.4K to H355Kx1
Power factor improvement effect«2 Power factor at power supply: About 93% (94.4%+=3)
Vibration 5.9m/s2 or less, 10 to 55Hz (directions of X, Y, Z axes)
Installation procedure Horizontal plane installation or vertical plane installation
*] Refer to the type in the table of outline dimension drawing for details of capacity.

*2 Power factor stated above is the value when considering the power supply impedance is 1%. The value changes
according to the power supply capacity and power supply impedance.
The load is considered as 100% when the fundamental current value specified in JEM-TR201 is 100%. The power
factor improving effect is slightly lower when the motor below 0.4kW is used.

*3 Improved power factor is about 93%. (It is 94.4% when calculated by applying 1 power factor to the reference waveform
according to the Architectural Standard Specifications (Electrical Installation) (2013 revisions) supervised by the Ministry
of Land, Infrastructure, Transport and Tourism of Japan.)

®Selection

» Make selection according to the applicable motor capacity. (When the inverter capacity is larger than the motor capacity, make
selection according to the motor capacity.)

» For the 75K or higher inverters, or whenever a 75kW or higher motor is used, always connect a DC reactor (not enclosed with the

800 series inverters).
eConnection diagram

» Connect the reactor to terminal P1 and P ofthe -7l
inverter. Make sure to remove a jumper across
terminal P1-P before connecting. (A failure to do
so will produce no power factor improving effect.)

» The wiring length between the reactor and inverter The connection cable should be
should be 5m maximum and minimized. | Feo------ 5m maximum.

Remove ajumper (0} --------
across terminals P1-P.

Three-phase g RIL1
AC power supply SiL2
© T3

Inverter

oOutline dimension drawings
» The appearance of a typical model. The shape differs according to each model.
» W1 and D1 indicate distances between installation holes. The installation hole size is indicated
by d.
» Keep enough clearance around the reactor because it heats up.
(Keep a clearance of minimum 10cm each on top and bottom and minimum 5cm each on right
and left regardless of the installation orientation.)

(Unit: mm)
Model W | wi| H D | D1 | d | M| Model W | wi| H D | D1 | o |Mass
(kg) (kg)
04K | 70 | 60 | 71 | 61 | — | M4 | 04 HO4K | 90 | 75 | 78 | 60 | — | M5 | 06
075K | 85 | 74 | 81 | 61 | — | M4 | 05 HO.75K | 66 | 50 | 100 | 70 | 48 | M4 | 08 FR-HEL-0.4K to 2.2K
15K | 85 | 74 | 81 | 70 | — [ M4 | o8 H15K | 66 | 50 | 100 | 80 | 54 | M4 1 FR-HEL-H0.4K
22K | 85 | 74 [ 81 [ 70 | — | mMa | 009 H22K | 76 | 50 | 110 | 80 | 54 | M4 | 13
37K | 77 | 55 | 92 [ 82 | 57 | M4 | 15 H3.7K | 86 | 55 | 120 | 95 | 69 | M4 | 23
55K | 77 | 55 | 92 | 92 | 67 | M4 | 1.9 H55K | 96 | 60 | 128 | 100 | 75 | M5 | 3
75K | 86 | 60 | 113 | 98 | 72 | M4 | 25 H75K | 96 | 60 | 128 | 105 | 80 | M5 | 35
11K | 105 | 64 [ 133 | 112 | 79 | M6 | 33 H11IK [ 105 | 75 [ 137 [ 110 | 85 | M5 | 45
=| 15K [ 105 [ 64 | 133 [ 115 [ 84 | M6 | 4.1 H15K | 105 | 75 | 152 [ 125 | 95 | M5 | 5
Q[ 185K | 105 [ 64 | 93 [ 165 | 94 | M6 | 47 H185K | 114 | 75 | 162 | 120 | 80 | M5 | 5
22K | 105 | 64 | 93 [ 175 | 104 | M6 | 56 H22K | 133 [ 90 [ 178 [ 120 | 75 | M5 | 6
30K | 114 | 72 | 100 [ 200 | 101 | M6 | 7.8 H30K | 133 [ 90 [ 178 [ 120 | 80 | M5 | 65
37K | 133 | 86 [ 117 [ 195 | 98 [ M6 | 10 |>[ H37K [ 133 [ 90 | 187 [ 155 [ 100 | M5 | 85
45K | 133 | 86 | 117 [ 205 | 108 | M6 | 11 || H45K | 133 | 90 [ 187 [ 170 | 110 [ M5 | 10 FRHEL-3.7K to 55K
55K 153 126 132 | 209 122 M6 12.6 H55K 152 105 | 206 | 170 106 M6 1.5 FR-HEL-HO0.75K to H55K
75K | 150 | 130 | 190 | 340 | 310 | M6 | 17 H75K | 140 | 120 | 185 | 320 | 295 | M6 | 16
90K | 150 | 130 | 200 | 340 | 310 | M6 | 19 H90K | 150 | 130 | 190 | 340 | 310 | M6 | 20
110K | 175 | 150 | 200 | 400 | 365 | M8 | 20 H110K | 150 | 130 | 195 | 340 | 310 | M6 | 22

H132K | 175 | 150 | 200 | 405 | 370 | M8 26
H160K | 175 | 150 | 205 | 405 | 370 | M8 28
H185K | 175 | 150 | 240 | 405 | 370 | M8 29
H220K | 175 | 150 | 240 | 405 | 370 | M8 30
H250K | 190 | 165 | 250 | 440 | 400 | M8 35
H280K | 190 | 165 | 255 | 440 | 400 | M8 38 s ~
H315K | 210 | 185 | 250 | 495 | 450 | M10 | 42 - FR-HEL-75K to 110K

H355K | 210 | 185 | 250 | 495 | 450 | M10 46 FR-HEL-H75K to H355K
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Braking option

E700)) \F700P)) (D700))
\A800)) AB0PUs) E700)) \FT00P)) (D700)

Larger value of the regenerative brake duty can be set by connecting this high-duty
brake resistor to the inverter.

FR-ABR
®Specifications
Model MRS Type, MYS Type 200V
ype: YP TVIRS120W200 | MRS120W100 | MRS120W60 | MRS120W40 | MYS220W50 -2
Applicable inverter capacity (kW) 0.4 0.75 1.5,2.2 22,37 3.7
Permissible duty =1 3%ED 6%ED
Resistance value (Q) 200 | 100 | 60 | 40 50 (x1/2)
200V
Model FR-ABR-[][]
0.4K 0.75K 2.2K 3.7K 5.5K 7.5K 11K 15K %2 22K x2
Applicable inverter capacity (kW) 0.4 0.75 15,22 3.7 5.5 7.5 1 15 18.5, 22
Braking torque 150% 5s 100% 5s
Permissible duty =1 10%ED 6%ED
Resistance value (Q2) 200 100 60 40 25 20 13 ) | i)
Approximate mass (kg) 0.2 0.4 0.5 0.8 13 22 35 24 3.3
pp g . . . . . . . (x2) (x2)
400V
Model FR-ABR-[][]
HO0.4K | HO.75K | H1.5K | H2.2K | H3.7K | H5.5K | H7.5K H11K | H15K =3 | H22K =2
Applicable inverter capacity (kW) 0.4 0.75 1.5 22 3.7 5.5 7.5 1 15 18.5, 22
Braking torque 100% 5s
Permissible duty 1 10%ED 6%ED
. 18 52
Resistance value (Q) 1200 700 350 250 150 110 75 52 (x1/2) (x1/2)
. 2.4 3.3
Approximate mass (kg) 0.2 0.2 0.4 0.5 0.8 1.3 22 3.2 (x2) (x2)

x]1  The permissible duty indicates braking capability including the motor loss, and thereby the actual duty of the resistor is slightly smaller.
*2  Use two units in parallel.
*3  Use two units in series. FR-ABR-15K is indicated on the resistor (same resistor as the 200V class 15K).

®Selection

» Make selection according to the applicable motor capacity of the above specifications.
* The model with built-in brake resistor and external brake resistor.

_ . External Brake Resistor
Inverter Built-in Brake Resistor L .
(built-in brake transistor)
0.4K to 7.5K O (@)
FR-A800,
FR-AB00 Plus 11K to 22K * ©
30K or higher x X
FR-F800 All capacities x X
0.1K, 0.2K X X
FR-E700 -
0.4K or higher x (@)
FR-F700PJ All capacities X (e}
0.1K, 0.2K X x
FR-D700
0.4K or higher X O

O: Available  x: Not available
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®Connection diagram

» Connect across terminals P and PR of the inverter.

» When using the model with a brake resistor inside, be sure to remove a jumper across terminals PX and PR. (Note that a jumper
across terminals P1 and P should not be removed by mistake.)

» The temperature of the MRS type and MYS type brake resistor becomes 200°C or more and the FR-ABR becomes 300°C or more,
care must be taken for installation and heat dissipation.

» The following sequence is recommended to prevent overheat and burnout of the brake resistor in case the brake transistor is
damaged.

External
Thermal relay brake resistor
(OCR) #1

When using the model with a brake
/ resistor inside, be sure to remove a
jumper across terminals PX-PR.

_mces - MC
Three-phase —9< )
AC power — —1x . ; Motor
supply — | ®
EEawR =)
O
_L Earth
(Ground)
MC
*]1 Always install a thermal relay when using the FR-ABR-11K, 15K, 22K, H11K, H15K, and H22K.
*2 When the power supply is 400V class, install a step-down transformer.
oOutline dimension drawings
<<MYS type>> *
<<MRS type>>
L 500 | 230 |
| 500 _|_ 182
‘ T 172 220
T Pt | E J j:::. 8
— pF~ e——i I
$4.3 hole
=] I = S IR
:ﬂ - (Unit: mm)
(Unit: mm) * Outline dimension drawing of one resistor.
<<FR-ABR>>
FR-ABR-0.4K to 7.5K, H0.4K to H7.5K FR-ABR-11K to 22K, H11K to H22K
w 50013° W 7000

(Unit: mm)
. Qutline Dimension . Outline Dimension
Brake Resistor Model R H D Brake Resistor Model RET w D
FR-ABR-0.4K 140 | 125 21 40 FR-ABR-HO0.4K 115 | 100 21 40
FR-ABR-0.75K 215 | 200 21 40 FR-ABR-H0.75K 140 | 125 21 40
FR-ABR-H1.5K 215 | 200 21 40
FR-ABR-2.2K 240 | 225 26 50

FR-ABR-H2.2K 240 | 225 26 50

2 FR-ABR-3.7K 215 | 200 33 61 FR-ABR-H3.7K 215 | 200 33 61
ooV FR-ABR-5.5K 335 | 320 33 61 400V FR-ABR-H5.5K 335 | 320 33 61
FR-ABR-7.5K 400 | 385 | 40 80 FR-ABR-H7.5K 400 | 385 | 40 80
FR-ABR-11K 400 | 385 50 100 FR-ABR-H11K 400 | 385 50 100
FR-ABR-15Kx* 300 | 285 50 100 FR-ABR-H15K* 300 | 285 50 100
FR-ABR-22K* 400 | 385 50 100 FR-ABR-H22Kx* 450 | 435 50 100

* Qutline dimension drawing of one resistor.
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Braking options have larger braking capability than the external brake resistor. These options can be connected to the inverter with or
without a built-in brake transistor. Select from three discharging resistors according to the required braking torque.

®Specifications
<<Brake unit>>
Model 200V 400V
FR-BU2-]] 15K [ 37K [ 7.5K | 15K [ 30K [ 55K | H7.5K [ H15K | H30K | H55K [ H75K | H220K | H280K
Applicable motor Capacity of the motor to be used with differs
capacity according to the braking torque and duty (%ED)
?e(;?s':ifted REke GRZG type, FR-BR, MT-BR5 (Refer to the table below for combination.) MT-BRS5 1
Multiple (parallel) Up to 10 units (Note that torque generated is not more than
operation the tolerable overcurrent amount of connected inverter.)
Approximatemass (kg) | 09 [ 09 [ 09 J oo [ 14 J20] 09 [ o9 [ 14 [ 20 [ 20 | 13 [ 13

x]  Please contact your sales representative to use a brake resistor other than MT-BR5.
<<Discharging Resistor>>

200V 400V
Model GRZG type =2 GZG300W-50Q [ GRZG200-10Q GRZG300-5Q GRZG400-2Q GRZG200-10Q GRZG300-5Q GRZG400-2Q
(1 unit) (3 units) (4 units) (6 units) (3 units) (4 units) (6 units)
TR G e 1 3 in series 4 in series 6 in series 6 in series 8 in series 12 in series
(1 set) (1 set) (1 set) (2 sets) (2 sets) (2 sets)
Resistance value (Q) 50 30 20 12 60 40 24
Continuous permissible power (W) 100 300 600 1200 600 1200 2400

*2  The 1 set contains the number of units in the parentheses. For the 400V class, 2 sets are required.
<<Resistor unit>>

200V 400V 200V 400V
Model FR-BR-[] Model MT-BR5-[]
15K 30K 55K H15K H30K H55K 55K H75K
Resistance value (Q) 8 4 2 32 16 8 Resistance value (Q) 2 6.5
Continuous permissible power (W) 990 1990 3910 990 1990 3910 Continuous permissible power (W) 5500 7500
Approximate mass (kg) 15 30 70 15 30 70 Approximate mass (kg) 70 65

oTable of combination of the brake unit and resistor unit

Discharging Resistor or Resistor Unit Model
Brake Unit Model GRZG type
- FR-BR MT-BR5
Model *1 Number of connectable units
FR-BU2-1.5K GZG 300W-50Q (1 unit) 1 unit — —
FR-BU2-3.7K GRZG 200-10<2 (3 units) 3 in series (1 set) — —
200V FR-BU2-7.5K GRZG 300-5Q (4 units) 4 in series (1 set) — —
class FR-BU2-15K GRZG 400-2Q (6 units) 6 in series (1 set) FR-BR-15K —
FR-BU2-30K — — FR-BR-30K —
FR-BU2-55K — — FR-BR-55K MT-BR5-55K
FR-BU2-H7.5K GRZG 200-102 (3 units) 6 in series (2 sets) — —
FR-BU2-H15K GRZG 300-5Q (4 units) 8 in series (2 sets) FR-BR-H15K —
FR-BU2-H30K GRZG 400-2Q (6 units) 12 in series (2 sets) FR-BR-H30K —
ilc;z\s/ FR-BU2-H55K — — FR-BR-H55K —
FR-BU2-H75K — — — MT-BR5-H75K
FR-BU2-H220K — — — 3xMT-BR5-H75K 2
FR-BU2-H280K — — — 4xMT-BR5-H75K »2
*]1  The 1 set contains the number of units in the parentheses. For the 400V class, 2 sets are required.
*2  The number before the model name explains the number of connectable units in parallel.
®Selection
<<When GRZG type is connected>>
Power Motor(kW)
Supply 0.4 0.75 1148 2.2 3.7 515) 7.5 1 15 18.5 22 30 37 45 55
Voltage |Braking Torque
4xFR-BU2-
Y 50% 30s FR-BU2-1.5K FR-BU2-3.7K | FR-BU2-7.5K | FR-BU2-15K 2xFR-BU2-15K =1 3xFR-BU2-15K =1 15K =1
class FR-BU2- 2xFR-BU2- 3xFR-BU2- | 4xFR-BU2- | 5xFR-BU2- | 6xFR-BU2- | 7xFR-BU2-
100% 30s FRBU2-15K | g7 | FR-BUZ-7.5K | FR-BU2-1SK | =y, 15K =1 15K »1 15K »1 15K »1 15K «1
o FR-BU2-
50% 30s — 2 FR-BU2-H7.5K FR-BU2-H30K 2xFR-BU2-H30K +1
400V H15K
class FR-BU2- FR-BU2- FR-BU2- 4xFR-BU2-
° — - -| * -| -| *
100% 30s 2 H7 5K H15K H30K 2xFR-BU2-H30K =1 3xFR-BU2-H30K =1 H30K »1

1 The number before the model name explains the number of connectable units in parallel.
*2  The inverter of 1.5K or lower in the 400V class cannot be used in combination with a brake unit. To use in combination with a brake unit, use
the inverter of 2.2K or higher.

30



Braking option

<<When the FR-BR is connected>>
%ED at short-time rating when braking torque is 100%

Motor Capacity 5.5kW | 7.5kW | 11kW [ 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW
FR-BU2-15K 80 40 15 30 — — — — — —
200V | FR-BU2-30K | %ED — — 65 30 25 15 10 — — —
FR-BU2-55K — — — — 90 60 30 20 15 10
FR-BU2-H15K 80 40 15 10 - - - - - —_
400V | FR-BU2-H30K | %ED - - 65 30 25 15 10 - - —_
FR-BU2-H55K — — — . 90 60 30 20 15 10

Braking torque (%) at 10%ED in 15s

Motor Capacity 5.5KW | 7.5kW | 11KW | 15kW | 18.5kW | 22kW | 30kW | 37kW | 45kW | 55kW.
FR-BU2-5K | graking | 280 | 200 | 120 | 100 80 70 — — — —
200V [FR-BU2-30K | torque _ _ 260 | 180 160 130 | 100 | 80 70 _
FR-BU2-55K | (%) — — — — 300 250 | 180 | 150 | 120 | 100
FR-BU2-H15K | graking | 280 | 200 | 120 | 100 80 70 _ _ _ _
400V [ FR-BU2-H30K | torque - - 260 | 180 160 130 | 100 | 80 70 -
FR-BU2-H55K | (%) _ — — — 300 250 | 180 | 150 | 120 | 100

. . . tb
Regeneration load time factor (operating duty) %ED = . x 100 tb<15s (continuous operating time)
G

Example 1 Travel operation Example 2 Lift operation
= = Ascending
(] [
(9] (]
Q Q
»n (%)
Descending

»

Time t Time t
$<l¢ tb

t1

tc 2 t3t4 th=t1+t2+t3+t4
« T Ty

<<When the MT-BRS5 is connected>>
%ED at short-time rating when braking torque is 100%

Numbemfo'\ﬂgr::c;flzﬁﬁgi{ 75kW | 90KW | 110KW | 132KW | 160KW | 185KW | 220KW | 250kW | 280kW | 315KW | 355KW | 375KW | 400KW | 450KW | 500kW | 560kW.
200V class 1 5 — — — — — — — — — — — — — — —
FR-BU2-55K 2 20 15 10 — — _ — — _ _ _ _ _ _ _ _
400V class 1 10 5 — — — — — — — — — — — — — —
FR-BU2-H75K |2 40 25 20 10 5 5 — — — — — — — — — —
200V class 1 80 | 60 | 40 | 25 15 10 10 5 — | = — =1 = —_ =1 =
FR-BU2-H220K |2 — — — — — — 20 20 15 15 15 10 10 10 5 —
200V class 1 — | 80 | 65 | 40 | 30 | 20 15 10 10 10 5 [ — — =1 =
FR-BU2-H280K |2 — — — — — — — — — 20 20 15 15 15 10 10

Braking torque (%) at short-time rating in 15s

Motor Capacity | 7\ | goiw | 110kW | 1321w | 160KW | 185KW | 220kW | 250KW | 280kW | 315KW | 355KW | 375KV | 400KW | 450kW | 500KW | 560KW

Number of connectable units 1
200V class 1 70 60 50 — — — — — — — — — — — — —
FR-BU2-55K 150 120 100 — — — — — — — — — — — — _

2
400V class 1 100 | 80 70 55 45 40 35 — 25 — — 20 — — — —
FR-BU2-H75K |2 150 | 150 | 135 | 110 90 80 70 60 50 45 40 40 — — — —
1
2
1

400V class — — 150 150 135 115 100 80 55 — — — —_ — — —
FR-BU2-H220K — — — — — — — — 150 150 140 120 110 100 90 80

400V class — — — — | 150 | 150 | 150 | 125 | 100 | 70 — — — — — —
FR-BU2-H280K |2 — — — — — — — — — — — | 150 [ 150 | 130 | 115 | 100

*]1  The number explains the number of connectable units in parallel.
x2  To obtain a large braking torque, the motor has to have a torque characteristic that meets the braking torque.
Check the torque characteristic of the motor.
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®Connection diagram (Sink logic)
<<When the FR-BU2 and FR-BR are connected>>

Three-phase
AC power supply

—X e L ——0TI3

Signal for
master/slave

permission signal

Brake unit
FR-BU2

*1 Ajumper is connected across BUE and SD in the initial status.

*2 When the power supply is 400V class, install a step-down transformer.

*3 The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (FR-BR) should be within 5m.
If twisted wires are used, the distance should be within 10m.
When connecting several FR-BU2 to one inverter, connect P/+ of each FR-BU2 and of the inverter and N/-
respectively. Do not pass wires from terminal P/+ and N/- of the FR-BU2 to terminals of other FR-BU2.

oOutline dimension drawings

<<FR-BU2>>

FR-BU2-1.5K to 55K
FR-BU2-H7.5K to H75K

<<GRZG type>>

T
W ‘ D
(Unit: mm)
Model w H D
GZG300W 335 78 40
GRZG200 306 55 26
GRZG300 334 79 40
GRZG400 411 79 40

« The maximum temperature rise of the discharging resistors is approximately
100°C. Use heat-resistant wires to perform wiring and make sure that they will

not make contact with resistors.

« Do not touch the discharging resistor while the power is ON or for about 10

minutes after the power supply turns OFF. Otherwise, electric shock may result.

<<FR-BR>> (Unit: mm)
br Resistor Unit
Model w H D

FR-BR-15K 170 450 220

H FR-BR-30K 340 600 220

FR-BR-55K 480 700 450

FR-BR-H15K 170 450 220

= FR-BR-H30K 340 600 220

w - FR-BR-H55K 480 700 450

* The temperature rise of the resistor unit is about a maximum of 100°C.

Therefore, use heat-resistant wires (such as glass wires).

T =2 ‘ ON ‘ Oﬂ:
M i
} M t ;J W
L -7
Inverter ] ) Register unit
R4 U Motor Register unit FR-BR p TH1
v FR-BR ¢
w
OPR 3 Alarm
topx bl output
I
= Reset
Brake

Brake unit
FR-BU2

When connecting
several brake units and
resistor units

(Unit: mm)
Model W H D
FR-BU2-1.5K to 15K 68 128 132.5
FR-BU2-30K 108 128 129.5
FR-BU2-55K 170 128 142.5
FR-BU2-H7.5K, H15K 68 128 132.5
FR-BU2-H30K 108 128 129.5
FR-BU2-H55K, H75K 170 128 142.5
FR-BU2-H220K, H280K 250 300 200
<<MT-BR5>> (Unit: mm)
| e £ &
CT ™ ©
& | 4 b
©
©
©
S @ 4 L
8 ©
o)
©
©
1 @
4 b
©
©
tb- ©
480 N
510
75 300 75
I I
4 ¢ 15 installation hole 7.5 ‘ 450 ‘ 7.5

» Be sure to select the well-ventilated place for installation of the resistor

unit. Ventilation is necessary when installing the resistor in a place, e.g.
enclosure, where heat is not well diffused.

The temperature rise of the resistor unit is about a maximum of 150°C.
Therefore, wire the cable so as not to touch the resistor. Also, separate a
component, which is low in heat-resistant property, at least 40 to 50cm
from the resistors.
The temperature of the resistor unit abnormally increases if the brake
unit is operated exceeding the specified duty. Since the resistor unit may
result in overheat if the temperature of the brake unit is left unchanged,
switch off the inverter.
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A power regeneration converter allows energy generated at braking operation of the inverter to be regenerated to the power supply.
Since a converter does not require a discharging resistor necessary like a brake unit, it is effective in space and energy saving and it
provides a large peak braking torque.

®Specifications
400V
Model MT-RC-
0 H75K H160K H220K H280K

Rated current (A) =1 102 218 300 382
Rated input AC power supply Three-phase 380 to 460V 50/60Hz
Permissible AC voltage fluctuation Three-phase 323 to 506V 50/60Hz
Approximate mass (kg) 65 115 155 235
AC reactor type
MT-RCL-[] (standard accessory) H75K H160K H220K H280K

| Approximate mass (kg) 130 240 410 580

*1  The rated current indicates the current flow in the main circuit DC bus (terminal P/+, N/-).

®Selection

1) Select the unit according to the motor capacity and magnitude of the braking torque referring to the table below.
2) Do not use the MT-RC whose capacity is larger than the stated combination in the table below.
(Even if the MT-RC larger in capacity is selected, continuous braking torque will not exceed 100% of the rated motor.)

Braking torque (%) at continuous rating (% value on the assumption that the rated motor torque is 100%.)

Motor Capacity (kW)| 75 90 110 132 150 160 185 | 200 | 220 | 250 | 280
Inverter model 75K | 110K | 110K | 160K | 160K | 160K | 220K | 220K | 220K | 280K | 280K

MT-RC-H75K 100 80 65 55 50 45 40 35 30 30 25
MT-RC-H160K - 100 | 100 | 100 | 100 | 100 85 80 70 60 55
MT-RC-H220K — — — — — — 100 | 100 | 100 85 75
MT-RC-H280K — — — — — — — — — 100 | 100

®Connection diagram

Inverter

MCCB MC1 *1

Three-phase | /—}U
AC power ' '

supply —X g

*1 When connecting a power regeneration converter
(MT-RC), install a magnetic contactor (MC) at the input
side of the inverter so that power is supplied to the

*2  Keep the total wiring distance between the inverter and
the power regenerative converter (MT-RC) within 5m.

| T2 inverter after 1s or more has elapsed after powering ON
| the MT-RC. When power is supplied to the inverter prior
: R to the MT-RC, the inverter and the MT-RC may be

| damaged or the MCCB may trip or be damaged.

I s MT-RC power ON

: supply (MC1) |

| T i

| Inverter power | ON

| R1 supply (MC2) ! 1s \

! ™ ormore

! s1 ' '

|

|

|
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Braking option

oOutline dimension drawings

<<MT-RC>> Installation foot <<MT-RCL>>
o) o]t (removable) \[
Accessory cover = (Unit: mm) W o
(parameter unit
can not be used) Model W H D (Unit: mm)
4 MT-RC-H75K | 480 | 740 | 360 Model W H D
8 MT-RC-H160K | 498 | 1010 | 380 . MT-RCL-H75K 390 | 385 | 358
| MTRC-HZZ0K | 680 | 1010 | 380 0 | MT-RCL-H160K | 515 | 465 | 380
A . U EMTRCHERRT) 790 11330 ] 440 0 [MT-RCL-H220K | 630 | 655 | 565
L w J A D ] VI MT-RCL-H280K | 690 | 690 | 620
ABOE))) ASOOPLUQJ FSOQ)) E700)) \F700PJ)) \D700))
A800)) A800Ps)) F800)) \E700)) \F700PJ)) \D700))

A power regeneration common converter and dedicated standalone reactor enable 100%-torque continuous regeneration to support
continuous regenerative operation for line control, etc. These options save energy since regeneration energy is used for the other
inverters and excess energy is returned to the power supply.

®Specifications
Heatsink protrusion
attachment structure 7.5K 11K 15K 22K 30K 37K 55K
200V FR-CV-]
class type Enclosure mounting
structure 7.5K 11K 15K 22K 30K — %l — 1
FR-CV-[]-AT
Applicable inverter capacity (kW) =2 75 1" 15 22 30 37 55
Applicable current (A) =2 33 46 61 90 115 145 215
Regenerative braking torque Short-time rating 150% torque 60s  Continuous rating 100% torque
Rated input AC power supply Three-phase 200 to 220V 50Hz/three phase 200 to 230V 60Hz
Permissible AC voltage fluctuation Three-phase 170 to 242V 50Hz/three phase 170 to 253V 60Hz
Approximate | tiachment arucire so | 50 | 6o o5 | 105 | %
mass (ko) Enclosure mounting structure 6.5 6.5 7.5 12.5 13.5
G it e (RHOVYLAL 7.5K 11K 15K 22K 30K 37K 55K
(separately available)
Approximate mass (kg) 45 4.0 55 6.5 11.0 16.0 20.0
Heatsink protrusion
attachment structure H7.5K H11K H15K H22K H30K H37K H55K
400V FR-CV-]]
class type Enclosure mounting
structure H7.5K H11K H15K H22K H30K — *1 — *1
FR-CV-[]-AT
Applicable inverter capacity (kW) =2 75 1" 15 22 30 37 55
Applicable current (A) =2 17 23 31 43 57 71 110
Regenerative braking torque Short-time rating 150% torque 60s  Continuous rating 100% torque
Rated input AC power supply Three-phase 380 to 480V 50Hz/60Hz
Permissible AC voltage fluctuation Three-phase 323 to 528V 50Hz/60Hz
gzzrsoz(li(g)ate :t:é;lr?lker‘:{(;%?&?e 6.0 6.0 6.0 100 100 325 325
Enclosure mounting structure 75 75 75 13.0 13.0
g‘;;:f‘a‘iﬁ;‘;’ezlzggv'-'[] H7.5K HI1K H15K H22K H30K H37K H55K
Approximate mass (kg) 7.0 7.5 8.0 10.5 12.0 16.0 225

[

e Y

FR-CVL

FR-CV

*]  Changing the position of installation foot allows either heatsink protrusion type or enclosure-mounting type to be installed.
The position of installation foot is fixed for heatsink protrusion structure when shipped from the factory.
*2  The applicable inverter capacity is the total capacity (6 units maximum) of the inverters.
Select the converter so that the total rated currents of the motors will not exceed the applicable current.



®Connection diagram (Sink logic)

Braking option

S/L2 1
T/L3

R1/L11

Dedicated
stand-alone reactor
(FR-CVL) *6

FR-CV type
Power regeneration
common converter

Three-phase VR
AC power supply ! =
—lx

MC1
————— .
S e
Lo LA m
‘
L T TIL31 T2/L32
o ) m

R2/L1
©Ss2/L2 P/IL+ ©
©T2/L3 N/L-
P24 O
O R/L11%5 sDO
0 S/L21
RDYA O
O T/MC1
RDYB
©J&)

S1/L21

Inverter

*] Remove the jumpers across the inverter terminals R/L1-R1/L11, S/L2-S1/L21, and connect the control circuit power supply to the R1/L11 and S1/L21 terminals.
Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. Opposite polarity of terminals N/-, P/+ will damage

the inverter.

+2 Do not insert an MCCB between terminals P/+-N/- (between P/L+-P/+, between N/L--N/-).
+3 Keep the total wiring distance between the inverter and the power regeneration common converter (FR-CV) within 5m.
+4 Assign the terminal for X10 signal using input terminal function selection.
*5 Always connect the power supply and terminals R/L11, S/L21, T/MCA1. If the inverter is operated without connection, the power regeneration common converter

will be damaged.

+6 Install the dedicated stand-alone reactor (FR-CVL) on horizontal plane.
*7 The use of a power factor AC reactor (FR-HAL) may reduce the effect of the power regeneration function. Do not use it.
+8 Do not use a power factor improvement DC reactor (FR-HEL).

oOutline dimension drawings

<<FR-CV-(H)>>

<<FR-CV-(H)-AT>>

<<FR-CVL>>

H
FR-CV-(H) (Unit: mm)  FR-CV-(H)-AT (Unit: mm)  FR-CVL (Unit: mm)
Voltage/Capacity | W | H D | D1 Voltage/Capacity | W | H D | D1 Voltage/Capacity | W | H D

7.5K/M1K 90 | 300 | 303 | 103 7.5K/IM1K 110 | 330 | 315 | 115 7.5KIM1K/M5K | 165 | 155 | 130

Y 15K 120 | 300 | 305 | 105 200V | 15K 130 | 330 | 320 | 120 22K 165 | 155 | 140
22K/30K 150 | 380 | 322 | 122 22K/30K 160 | 410 | 350 | 150 200V | 30K 215 | 175 | 160
37K/55K 400 | 620 | 250 | 135 G 7.5K/11K/15K | 130 | 330 | 320 | 120 37K 220 | 200 | 320
7.5K/11K/15K | 120 | 300 | 305 | 105 22K/30K 160 | 410 | 350 | 150 55K 250 | 225 | 335
400V | 22K/30K 150 | 380 | 305 | 105 7.5K/IM1K 220 | 200 | 135
37K/55K 400 | 620 | 250 | 135 15K 220 | 205 | 135
ey 22K 220 | 215 | 150

30K 245 | 220 | 185

37K 245 | 265 | 230

55K 290 | 280 | 230

* Indicates maximum outside dimensions.
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Braking option

(ALL))
A high power factor converter substantially suppresses power harmonics to realize the equivalent capacity conversion coefficient K5
=0 in "the Harmonic Suppression Guidelines for Consumers Who Receive High Voltage or Special High Voltage" in Japan. Power
regeneration function featured as standard enables common converter system operation with multiple inverters connected.
oSuppressions of power-supply harmonics

(Example) FR-HC2-7.5K
(Environment) Load; 100%  Power factor; 1

[When FR-HC2 is not connected] [When FR-HC2 is connected]
T )
" Phase voltage (100V/div) " {1 -+++{- Phase voltage (100V/div)|----i---

AR S Ny
e N/ N

RS

............................................................... (FR-HCL21) (FR-HCB2) (FR-HCL22) FR-HC2
Provided appliances
®Specifications
200V 400V
Model FR-HC2-|
ode c2 75K | 15K | 30K | 55K 75K H7.5K | H15K | H30K | H55K [ H75K | H110K [ H160K | H220K | H280K [ H400K | H560K
. A A 3.7to [ 75t0 | 15to | 30to 3.7to |7.5to | 15to | 30to | 37to | 55t0o | 90to | 110to | 160to | 200to | 280to
Applicable inverter capacity (W) =1 | “7 o~ | "357 | 30 | 55 371075 75 | 15 | 30 | 55 | 75 | 110 | 160 | 220 | 280 | 400 | 560
Rated input current (A) 33 61 115 215 278 17 31 57 110 139 203 290 397 506 716 993
Input power factor 0.99 or more (when load factor is 100%)
Three-phase 200 to 220V 50Hz/
Rated voltage three phase 200 to 230V 60Hz Three-phase 380 to 460V 50Hz/60Hz
Permissible power supply voltage Three-phase 170 to 242V 50Hz/ | Three-phase 170 to Three-phase 323 to 506V
fluctuation three phase 170 to 253V 60Hz | 230V 50Hz/60Hz 50Hz/60Hz Three-phase 323 to 460V 50Hz/60Hz
Approximate | Unit 7 12 24 39 53 9 9 26 43 37 56 120 | 120 | 160 | 250 | 250
mass (kg) Provided appliances | 21.0 33.0 57.7 95.4 148.0 21.8 | 33.0 | 53.0 [ 99.0 | 156.0 | 240.0 | 349.0 | 462.0 — — —

1 Up to ten inverters may be connected to one high power factor converter. The capacity of the high power factor converter should always be higher than the sum
of those of the inverters connected. Note that if the sum of the inverter capacities is less than half of the high power factor converter capacity, the high power
factor converter may be used as a common converter or regenerative converter, but its capability to suppress power harmonics will decrease.

*2  In the order of the FR-HC2-[], FR-HCL21, FR-HCL22, and FR-HCB2 (FR-HCL21, FR-HCL22, FR-HCC2, FR-HCR2, and FR-HCM2 for H280K or higher) are
included as accompanying appliances.

eConnection diagram
<<FR-HC2-7.5K to 75K, FR-HC2-H7.5K to H220K>>

Outside box (FR-HCB2)

Limit resistor Converter
1) Reactor 1 - = Reactor 2 (FR-HC2) Inverter
Mces me ( )<FR-HCL21>522/ 1) Ry | (FR-HCL22) +1
. " ; R R r L3 SRy RIS R4/L14 RiL1
e i i | sy L13 L14 3 siL2 3
Power . i 4 i | : L23
ot o i 2 So— oo oW
PPl 1 7o T | E% 8 R1/L11
IO T T3 T4 * =8
e [ Tommmes | s e p— T34 Fuses ¢ 5121 Earth”
s i P+ T P+ 4 (Ground)
L e ; N/- &—F——oN/-
*7 o Relay
e | Inrush current limit 7 ?,‘;:j :“;
| O outeut
- 1 heat
Auxiliary contact protection o Inverter run
(NO contact) enable signal
ROH2 Contact N
input
L common
}(@f@ :
connection
terminal
MC power MC
*7 @ supply stepdown *9 88S  Connection
:f( transformer terminal

Reset
Open collector output common

Multi-purpose output 3

Converter stop

Overheat detection thermostat
for the limit resistor (NC contact) ~ Monitor switching

Monitor switching

Contact input common

24VDC power supply
(External transistor common)

*) Analog signal output
(0 to 10VDC)

*1 Do not connect anything to the inverter power input terminals R/L1, S/L2 and T/L3. Incorrect connection will damage the inverter.
Connecting opposite polarity of terminals P/+ and N/- will damage the converter and the inverter.

x2  Use input terminal function selection to assign the terminal used for the X10 signal.

*3  The power phases of terminals R4/L14, S4/L24, and T4/L34 and terminals R/L1, S/L2, and T/L3 must be matched.

*4 Do not insert MCCB between terminals P/+ and N/- (P and P, N and N).

*5  Always connect terminal R/L1, S/L2, T/L3 of the converter to the power supply. If the inverter is operated without connecting the terminals to the power supply,
the converter will be damaged.

*6 Do not insert MCCB or MC between (1) (terminal R/L1, S/L2, and T/L3 input of the Reactor 1) and (2) (terminal R4/L14, S4/L24, and T4/L34 input of the
converter) of the above diagram. It will not operate properly.

*7  Securely perform grounding (earthing).

*8  Installation of a fuse is recommended.

*9  The MC power supply stepdown transformer is only equipped in the 400V class models.
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<<FR-HC2-H280K>>
Limit Converter
Reactor 1 resistors | | Reactor 2 (FR-HC2) Inverter
MCCB  MC 1) (FR-HCL21) MG (FR-HCL22) "
o R/ R2/ o R3/ R4/0—@ R4/L14
T /f: L1 12 L13 L14 S/L2 *1 3
Power i | 1 | 1 s/ sz 3/ sS4/ T3
Supply 15T T 2 (2 S SHo—0s4/L24 %3 me W
H i N [
i N ' T T2/ T3/ T4/ —
A:j(,‘, — ”w”: b T éa*?lg 0—0 T4/L34 S1/L21 Earth
in! [a2) N (Ground)
L m = (2) P/+ Pl 4
7 Filter capacitors Limit resistor N/- N/-
(FR-HCC2) *9 (with a thermostat) (NC contact)
g Torush curent L3O
Auxiliary contactfor | = | limit resistor
limit MCs (NO contact) overheat
tecti
protection sD
@ Limit MC S\‘;C‘f“ Inverer un
enable signal
common g X10 *2
| MC connection o RES
L] | Bul
ey MC connection mg‘g{"{’"’sa D o—
Buffer relay for driving MC terminal *7 —
— Multi-purpose -
MC power
supply stepdown Open collector
transformer Reset output common
Converter stop
Monitor switching
Monitor switching
Contact input common
24VDC power supply
(External transistor common)
RIL1 5 *) Analog signal output
SiL2 0 to 10VDC
TL3 o Ot )
R1/L11
S1/L21
<<FR-HC2-H400K, H560K>>
Limit Converter
Reactor 1 resistor Reactor 2 (FR-HC2) Inverter
MCCB _MC (1) (FR-HCL21) MCA (FR-HCL22)
et bl Rl R2/ l l R3/ R4/G—O R4/L14 R/L1 U
P e L1 L12 \—‘MCZ L13 L14 () S/L2 *1 v
Power | ' s/ s2/ | S3/ sS4/ TIL3
Supplyﬁw_x/"/_f—E 2 122 [ (23 12 P9 S4/L24 +3 rinn W
L1 MC MC3
IV T T2 | T3 T4 %8 L
e By T T | ;373 L@“ PO T4/L34 Fuses St Earth
*7 1 Pi+ E==—9Pi x4 Ground
L1 9 ) Limit resistor (with thermostat) = — N ¢ )
Filter capacitors (NC contact)x3
(FR-HCC2) *9 Relay ouput
Inrush current (fault output)
Filter capacitor Mini relay for filter fimit resistor
alarm detector capacitor alarm detector °V9{he‘a‘
(NC contact) *9 protection x10 %2
ROH
MC1 MC2 MC3 I Durin, RES
\ converter run
Buffer refay for Auxiliary contact for SD K] Multi-purpose
filter capacitor fimit MCs (NO contact)x3 output 1 sSD 7
alarm detectors K] Multi-purpose o
output 2
Limit MC @ Reset >
k@j Convertersop ) -
L [ =] ] ortor g
@ Multi-purpose output 3
Monitor switching se2 o Jector outout
+— 7 —1 pen collector output common
MC power o e D .-
supply 24VDC power supply O PC
stepdown @ (Extemal ransistorcommon) [ ¢ oo
transformer Buffer relay for driving MCs
88S
g/"l:; X5 ) Analog signal output
(0to 10VDC)
TIL3 o= )
R1/L11
stiz1 *7 Dg

1 Do not connect anything to the inverter power input terminals R/L1, S/L2 and T/L3. Incorrect connection will damage the inverter.
Connecting opposite polarity of terminals P/+ and N/- will damage the converter and the inverter.

*2  Use input terminal function selection to assign the terminal used for the X10 signal.

*3  The power phases of terminals R4/L14, S4/L.24, and T4/L34 and terminals R/L1, S/L2, and T/L3 must be matched.

*4 Do not insert MCCB between terminals P/+ and N/- (P and P, N and N).

*5  Always connect terminal R/L1, S/L2, T/L3 of the converter to the power supply. If the inverter is operated without connecting the terminals to the power supply,
the converter will be damaged.

*6 Do not insert MCCB or MC between (1) (terminal R/L1, S/L2, and T/L3 input of the Reactor 1) and (2) (terminal R4/L14, S4/L24, and T4/L34 input of the
converter) of the above diagram. It will not operate properly.

=7  Securely perform grounding (earthing).

=8  Installation of a fuse is recommended.

*9  The quantity of the filter capacitor and the filter capacitor alarm detector depends on the inverter capacity.

Device Quantity
280K | 400K | 560K
Filter capacitors 1 2 3
Filter capacitor alarm detector — 2 3




Braking option

oOutline dimension drawings

(Unit: mm) High power factor converter Outside box
High Power Factor Reactor 1 Reactor 2 Outside Box ° —] [T 31 J
Voltage | Capacity | ConverterFR-HC2 FR-HCL21 FR-HCL22 FR-HCB2 @ | n ° °
w H D W x1 H 1 D =1 W 1 H =1 D 1 w H D
7.5K 220 | 260 | 170 | 132 | 150 | 100 | 237.5 | 230 | 140 1 T
190 | 320 | 165
15K 250 | 400 | 190 | 162 | 172 | 126 | 257.5| 260 | 165
200V [ 30K 325 | 550 | 195 | 195 | 210 | 150 | 3425 | 305 | 180 4| P O
270 | 450 | 203 | & a1 o 0o o
55K 370 | 620 | 250 | 210 | 180 | 200.5 [ 4325 | 380 | 280 o 3 ) o |
75K 465 | 620 | 300 | 240 | 215 | 2155 | 474 | 460 | 280 | 400 | 450 | 250
H7.5K 220 | 300 | 190 | 132 | 140 | 100 |237.5| 220 | 140 Reactor 1, reactor 2 *3
HA5K 220 | 300 | 190 | 162 | 170 | 126 | 257.5 | 260 | 165 | 190 | 320 | 165 E] %
H30K 325 | 550 | 195 | 182 | 195 | 101 [ 3425 | 300 | 180 [
H55K 370 | 670 | 250 | 282.5 | 245 | 165 | 392.5 | 365 | 200 | 270 | 450 | 203 T
H75K 325 | 620 | 250 | 210 | 175 | 2105 | 430 | 395 | 280 | 300 | 350 | 250
400V | H110K 465 | 620 | 300 | 240 | 230 | 220 | 500 | 440 | 370 | 350 | 450 | 380 E;g
H160K | 498 [ 1010 380 | 280 | 295 | 2745 | 560 | 520 | 430
400 | 450 | 440 | | w | D |
H220K | 498 [ 1010 380 | 330 | 335 | 289.5| 620 | 620 | 480 ‘ . ‘
H280K=2 | 680 [ 1010 | 380 | 330 | 335 | 321 | 690 | 700 | 560 | — | — | —
H400Ks=2 | 790 [ 1330 | 440 | 402 | 460 | 550 | 632 | 675 | 705 | — | — | —
H560K=2 | 790 | 1330 | 440 | 452 | 545 | 645 | 632 | 720 | 745 | — | — | —

x]  The sizes indicated by W, H, and D are not the sizes of legs. These indicate sizes
of whole reactors only.

2 FR-HCB2 is not provided for H280K or higher. A filter capacitor and inrush current
limit resistors are provided instead.

*3  Install reactors (FR-HCL21 and 22) on a horizontal surface.

OFuse
For safety, installation of a fuse is recommended between a high power factor converter and an inverter. Select a fuse according to the
capacity of the connected motor.
Select a fuse from the table below, and install it to the P side and the N side between the high power factor converter and the inverter.
<<Fuse selection table>>
Manufacturer: Mersen Japan K.K.
Contact: Sun-Wa Technos Corporation
x]1  Fuse holder (2 poles): US102 (without fuse light melting indicator) or US102I (with fuse light melting indicator)
*2  When installing several fuses in parallel, leave a space of 12mm or more between the fuses.

<<200V class>> <<400V class>>

Motor capacity | Rating M Motor capacity | Rating Motor capacity | Rating
odel Model Model
(kW) (A) (kW) (A) (kW) (A)
o 5 6.900 CP GR 10.38 0005 04 125 |6:900CPGR 103800125 | [132 630 | 6.9 URD 31 TTF 0630
. (FR10GR69V5) *1 - . (FR10GR69V12.5) *1 160 800 6.9 URD 31 TTF 0800
0.2 10 6.900 CP GR 10.38 0010 0.75 16 6.900 CP GR 10.38 0016 185 900 6.9 URD 32 TTF 0900
(FR10GR69V10) *1 (FR10GRB9V16) *1 6.9 URD 32 TTF 1000
220 1000 |2 or.
0.4 16 6.900 CP GR 10.38 0016 15 16 6.900 CP GR 10.38 0016 6.9 URD 31 TTF 0630 x 2 in parallel 2
(FR10GR69V16) I (FR10GR69V16) I 5.9 URD 33 TTF 1250 or
250 1250 : .
0.75 20 6.900 CP GR 10.38 0020 29 20 6.900 CP GR 10.38 0020 6.9 URD 31 TTF 0700 x 2 in parallel «2
: (FR10GR69V20) *1 : (FR10GR69V20) *1 6.9 URD 33 TTF 1400 or
280 1400 : .
15 25 6.900 CP GR 10.38 0025 37 30 6.900 CP GR 10.38 0030 6.9 URD 31 TTF 0800 x 2 in parallel «2
: (FR10GRB9V25) *1 - (FR10GR69V30) #1 5.9 URD 232 TTF 1600
315 1600 |2 or
22 50 6.9 URD 30 TTF 0050 5.5 50 6.9 URD 30 TTF 0050 6.9 URD 31 TTF 0800 x 2 in parallel «2
3.7 63 6.9 URD 30 TTF 0063 7.5 50 6.9 URD 30 TTF 0050 6.9 URD 232 TTF 1800 or
55 700 | 6.9 URD 30 TTF 0100 T 80 6.0 URD 30 TTF 0080 8 1800 | 69 URD 32 TTF 0900 x 2 in parallel «2
75 125 | 6.9 URD 30 TTF 0125 15 125 | 6.9 URD 30 TTF 0125 T 1800 | 6-9 URD 232 TTF 1800 or
1 160 6.9 URD 30 TTF 0160 18.5 125 6.9 URD 30 TTF 0125 6.9 URD 32 TTF 0900 x 2 in parallel «2
15 200 6.9 URD 30 TTF 0200 22 160 6.9 URD 30 TTF 0160 450 2500 | 6.9 URD 33 TTF 1250 x 2 in parallel «2
185 250 | 6.9 URD 30 TTF 0250 30 200 | 6.9 URD 30 TTF 0200 500 2700 | 6.9 URD 32 TTF 0900 x 3 in parallel =2
22 315 6.9 URD 30 TTF 0315 37 250 6.9 URD 30 TTF 0250 560 2700 | 6.9 URD 32 TTF 0900 x 3 in parallel «2
30 400 | 6.9 URD 30 TTF 0400 45 315 | 6.9 URD 30 TTF 0315
37 500 | 6.9 URD 30 TTF 0500 55 350 | 6.9 URD 30 TTF 0350
45 630 | 6.9 URD 31 TTF 0630 75 450 | 6.9 URD 30 TTF 0450
55 700 | 6.9 URD 31 TTF 0700 90 500 | 6.9 URD 30 TTF 0500
75 800 | 6.9 URD 31 TTF 0800 110 550 | 6.9 URD 31 TTF 0550
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Noise filter

Noise filter

ALL)) ALL))
AB00)) ABI0Pus)) F800)) \A701))

A filter is used to suppress radio noise and line noise emitted from the inverter power supply side or output side.
Introduced product: RC5128ZZ Manufacturer: Soshin Electric Co., Ltd.

®Specifications
RC51282z2
Model FR-BSFO1 PR (introduced product)
Applicable inverter e Sl Sy For general inverter =1 For large capacity inverter =1
capacity inverter =1

tible wire si
Compatible wire size | , 5 5| 55 | 14| 22 [21022(30t060| 80 [100t0150| 100 to 125 | 150 to 200 | 250
(mm*) FR-BLF

Number of times of wire
to be passed through (T) | 3 2 1 4 3 2 1 3 2 1

Greater effect between 0.5 to 5SMHz The greater the number of turns, the more effective result is
Improvement effect

obtained.
Rated input AC power Three phase 200V 50Hz/three phase 200/220V 60Hz
supply Three phase 400V 50Hz/three phase 400/440V 60Hz
Approximate mass (kg) 0.2 | 1.2 1.1

x]1  Used up to the cable thickness (applicable wire size) less than the size of wire passing hole.
x2  For the 55K or lower models of the FR-A800, FR-A800 Plus, and FR-F800 series inverters, a corresponding appliance (common mode
choke) is built-in on the input side.

®Connection diagram

« Ensure that each phase is wounded one time in the same direction.

When connecting to the input side, it is recommended that the wire should be turned three times or more (4T, 4 turns). The greater the
number of turns, the more effective result is obtained.

When using several line noise filters to make 4T or more, wind the phases (cables) together. Do not use different line noise filter for

different phases.

When using filters at the output side, do not wind the cable more than 3 times (4T) for each filter because the filter may overheat.
Do not wind earthing cable.

When the wire size is too thick to wind, use more than four filters in series.

POINT: . .
. . Wind each of three phase If'illtn; noise
. . Line noise wires in the same direcl'iy
Line noise filter l
. Invert filt
Trr:ree ’1 nverter liter i L x\ Inverter Inverter
phase = Three- 5ToToTo Three- M
AC plower f phase | phase RILT
supply AC power ]| AC power %::5
Line noise T il supply S| supply
filter -
Connection example to When using Line noise When using several
input side and output side filters in series Line noise filters
oOutline dimension drawings
<<FR-BSF01>> <<FR-BLF>> <<RC51282Z (introduced product)>>
110 1802 N
0 1601
: 245 I — .
~ [to)
0 07 130 ,\'I Pi
m o
| 85 2-7x14
o A
@ (32}
(321
: : &
@ 160 3
3 D
180
r Y

(unit: mm)
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Noise filter

E700)) F700PJ)) D700))
A filter is used to suppress radio noise emitted from the inverter power supply side.

®Specifications

200V 400V
FR-BIF FR-BIF-H

Type

izl e Usable regardless of the inverter capacity *

capacity
Improvement effect Greater effect at 10MHz or less (note that the effect differs according to region.)
Rated input AC power Three phase 200V 50Hz/ Three-phase 400V 50Hz/ FR-BIF-H
supply three phase 200/220V 60Hz three phase 400/440V 60Hz
Approximate mass (kg) 0.1 0.1
* For the FR-A800, FR-A800 Plus, or FR-F800 series inverter, a corresponding filter (capacitive filter) is
oConnection diagram oOutline dimension drawings
» Connect to the inverter input side. Connect the filter directly to the inverter Red Whie Blie G
input terminal. <k i 0 (sl
» Since long connection wire reduces effect, the wire length should be .
minimized. Make sure to perform earthing with resistance of 100Q or less. S
* When the filter is used in the inverter with the single-phase power input G2
specification, cut the T-phase wire as short as possible and insulate the cut = s
end securely. 4.3 hole

» The maximum leakage current is about 4mA (8mA for the 400V class).
(The leakage current is equivalent to the current for one phase of the
three-phase three-wire star-connection power supply.)

vwk
<<Three-phase power supply>> <<8ingle-phase power supply>>
Inverter MCCB Inverter (unit: mm)
R/L1 Power —x R/L1
S/L2 supply —% S/L2
T/L3

MCCB

Power —*
—x

supply — 7

i @ Insulate I @
Earth (Ground) Earth (Ground)
Radio noise filter Radio noise filter
FR-BIF(-H) FR-BIF(-H)

E700)) F700P))) \D700))

E700)) \F700PJ)) .D700)) E700 )) D700 ))
This EMC filter complies with the EU EMC Directive.
®Selection
» Select a filter in accordance with the inverter type
FR-E700 Series Inverter Model EMC Filter Model FR-D700 Series Inverter Model EMC Filter Model

Single phase FR-E710W-0.1K to 0.4K FR-S5NFSA-0.75K Single phase FR-D710W-0.1K to 0.4K FR-S5NFSA-0.75K

100V class FR-E710W-0.75K FR-S5NFSA-1.5K 100V class FR-D710W-0.75K FR-S5NFSA-1.5K
FR-E720S-0.1K to 0.4K SF1320 FR-D720S-0.1K to 0.75K FR-S5NFSA-0.75K

X Single phase

Single phase FR-E720S-0.75K SF1321 200V class FR-D720S-1.5K FR-S5NFSA-1.5K

200V class FR-E720S-1.5K FR-S5NFSA-1.5K FR-D720S-2.2K SF1309
FR-E720S-2.2K SF1309 FR-D720-0.1K to 1.5K SF1306
FR-E720-0.1K to 1.5K SF1306 FR-D720-2.2K, 3.7K SF1309

200V class

FR-E720-2.2K, 3.7K SF1309 FR-D720-5.5K to 11K SF1260

200V class
FR-E720-5.5K to 11K SF1260 FR-D720-15K SF1261
FR-E720-15K SF1261 FR-D740-0.4K, 0.75K FR-E5NF-H0.75K
FR-E740-0.4K, 0.75K FR-E5NF-H0.75K 200V FR-D740-1.5K to 3.7K FR-E5NF-H3.7K

class
200V ol FR-E740-1.5K to 3.7K FR-E5NF-H3.7K FR-D740-5.5K, 7.5K FR-E5NF-H7.5K
class
FR-E740-5.5K, 7.5K FR-E5NF-H7.5K FR-D740-11K, 15K SF1175
FR-E740-11K, 15K SF1175
FR-F700PJ Series Inverter Model EMC Filter Model

FR-F720PJ-0.4K to 1.5K SF1306
FR-F720PJ-2.2K, 3.7K SF1309

200V class
FR-F720PJ-5.5K to 11K SF1260
FR-F720PJ-15K SF1261
FR-F740PJ-0.4K, 0.75K FR-E5NF-H0.75K
FR-F740PJ-1.5K to 3.7K FR-E5NF-H3.7K

400V class
FR-F740PJ-5.5K, 7.5K FR-E5NF-H7.5K
FR-F740PJ-11K, 15K SF1175




®Connection diagram

Noise filter

- Connect to the inverter input side. Refer to EMC Installation Guidelines (BCN-A21041-202/204) for details of wiring method.

EMC filter Inverter
Three-phase L1 L1 © © R/IL1
AC power L2 b dsie
supply L3 L3 , T/L3
Earth
(Ground) © © ©

Connection diagram of three-phase power supply

EMC filter Inverter
Single phase
AC power L L i:rég R/L1
supply N N'© S/L2
Earth
(Ground) @ @ @

Connection diagram of single-phase power supply

oOutline dimension drawings

« Take the following measures to prevent a peripheral device

malfunction or electric shock accident from occurring due

to a leakage current.

1) Ground (earth) the EMC filter before connecting the
power supply. In that case, make certain that grounding
(earthing) is securely performed via the grounding
(earthing) part of the panel.

2) Select the earth leakage circuit breaker or earth leakage
relay in consideration of the EMC filter's leakage
current. A leakage current breaker may not be used
when leakage current of EMC filter become Iarge. When
using an earth leakage relay which has great sensitivity
current or when not using a leakage circuit breaker and
earth leakage relay, connect the equipment to the earth
securely as shown in 1).

Outline Leakage S
EMC Filter Model Dimension Approximate | Current B ‘6‘ {_
W H D Mass (kg) | Reference =
Value (mA) o o o o =
Single phase 100V FR-S5NFSA-0.75K 70 168 | 35 0.7 4.5 %
Single phase 200V [ FR-S5NFSA-1.5K 110 | 168 | 35 1.1 9.5 =
. SF1320 70 | 168 | 30.5 0.4 10 =
Single phase 200V = T
SF1321 110 | 168 | 36.5 0.6 10 =
SF1259 142 | 410 | 65 2.4 33 =
SF1265 468 | 913 | 110 22 1500 =
Three phase 200V =
SF1306 110 | 200 | 36.5 0.7 10 o o o o =
SF1309 200 | 282 | 57 2.1 15 =
SF1197 144 | 360 | 47.5 1.5 57 :E_
SF1174B 213 | 360 | 38 1.8 51 o
Three phase 400V | FR-E5NF-HO0.75K 140 | 210 | 46 1.1 22.6 W (LJ
FR-E5NF-H3.7K 140 | 210 | 46 1.2 445
FR-E5NF-H7.5K 220 | 210 | 47 2 68.4 ® ﬂ T m/
0000 E
Outline Dimension Leakage *, Pas =
. Approximate | Current =
EMC Filter Model W H o | D1 Mass (kg) | Reference E
Value (mA) E
SF1260 222 | 468 | 80 | 39 5 440 T =
SF1261 253 | 600 | 86 | 38 9.3 71 =
Three phase 200V =
SF1262 303 | 650 | 86 | 47 1 71 =
SF1263 327 | 730 | 86 | 47 15 71 K ., %
SF1175 253 | 530 | 60 | 35 47 76 0000 =
SF1176 303 | 600 | 60 | 38 5.9 108 K
Three phase 400V | SF1177 327 [ 700 | 80 | 38 9.4 156 —
SF1178 450 | 770 | 80 | 47 16 156 W (L,J
SF1179 467 | 920 | 80 | 46 19 156 D1

x]  The indicated leakage current is equivalent to the current for one phase of the three-phase three-wire star-connection power supply. For the
three-phase three-wire delta-connection power supply, the value becomes approximately three times larger than the listed value.

*2  An installation intercompatibility attachment and an EMC filter installation attachment may be necessary to install the inverter. In such a case,
note that the width equivalent to the intercompatibility attachment length increases.
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Noise filter

E700)) (F700P))) (D700))

Power factor improving AC reactor, common mode choke, and capacitor type filter are combined into one as Filterpack.

Using the option, the inverter may conform to the Japanese guideline for reduction of harmonic emission.

The option is available for three-phase 200V/400V class inverters with 0.4K to 15K capacity.

Filterpack can be installed on the side or on the rear. (Rear panel installation is not available for FR-E720-5.5K, 7.5K, and FR-E740-0.4K

to 3.7K\)
®Specifications
<<For three-phase 200V class>>
Model FR-BFP2-[IK 04 [075| 15 | 22 | 37 | 55 | 75 11 15
Permissible inverter output current (A) 1 | 2.5 4.2 7 10 16.5 | 23.8 | 31.8 45 58
Approximate mass (kg) 1.3 1.4 2.0 22 2.8 3.8 4.5 6.7 7.0
) . Install a DC reactor on the DC side. (93% to 95% of power supply
PO R [T (CEEE power factor under 100% load (94.4% =2))
Cr?n;mon e Install a ferrite core on the input side.
Noise filter Gnele
Capacitive filter About 4mA of capacitor leakage current =3
Protective structure (JEM1030) Open type (IP00)

<<For three-phase 400V class>>

Model FR-BFP2-H[IK 04 (075 15 | 22 | 3.7 | 55 | 75 11 15
Permissible inverter output current (A) =1 | 1.2 2.2 3.7 5 8.1 12 16.3 23 29.5

Approximate mass (kg) 1.6 1.7 1.9 23 2.6 4.5 5.0 7.0 8.2
) . Install a DC reactor on the DC side. (93% to 95% of power supply
PO R [T (CEEE power factor under 100% load (94.4% =2))
Cr?rrllmon et Install a ferrite core on the input side.
Noise filter Gl
Capacitive filter About 8mA of capacitor leakage current 3
Protective structure (JEM1030) Open type (IP0O0)

*1  To use with an FR-E700 series inverter, select a capacity that makes the load (inverter output) current to be the same with the permissible
inverter output current or lower.

*2  The values in parentheses are calculated by applying 1 power factor to the reference waveform in accordance with the Architectural Standard
Specifications (Electrical Installation) (2013 revisions) supervised by the Ministry of Land, Infrastructure, Transport and Tourism of Japan.)

*3  The indicated leakage current is equivalent to the current for one phase of the three-phase three-wire star-connection power supply.

oConnection diagram

) ") Filter pack

MCCB MC FR-BFP2 Inverter

' ! Motor
Three-phase —rx U®
AC power V© @
supply we

— Earth
(Ground)

Remove the jumper across
terminals P1 and P/+.

*] Connect the GND cable of the filter pack to the earth (ground) terminal of the inverter. Use the earth
(ground) terminal of the filter pack to earth (ground). The inverter is earthed (grounded) through the filter
pack.

*2 For cable size for MCCB, MC and filter pack, refer to the inverter Instruction Manuals.

MCCB and MC should be selected with reactor connection.
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Noise filter

oOutline dimension drawings

® FR-BFP2-0.4K to 3.7K ® FR-BFP2-5.5K to 15K
® FR-BFP2-H0.4K to H3.7K ® FR-BFP2-H5.5K to H15K
2-¢4.5 hole 2-¢4.5 hole 2:4C hole
hid , , ~ 2-¢C hole
o > T T
5- - I — &= ¢ Af
L i . .
— - dle s
L | = =
- | 8 g TR
12.5 D1 125 25 145 25
[ D (25) 195
—H- :* :\ - L-bracket for inverter 220
16 45|l | @ 16 back installation
D2 { D1 D2 T (Enclosed with the option) *2
D

— Round crimping terminal ¢C2
(R)(S)(T) (P1) (P) (GND)

The appearance of a typical
model. The shape differs
according to each model.  (GND) (R) (S)(T) (P1) (P)

Round crimping terminal ¢$4.3

(Unit: mm)
Capacity W | W1 | w2 H H1 D D1 D2 L L1 Capacity W | W1 | w2 H H1 D D1 D2 L L1
0.4K, 0.75K | 68 30 19 | 218 | 208 | 60 30 15 | 240 | 220 5.5K, 7.5K 210 | 198 6 75 50 | 45 | 45 | 53 | 270 | 400
> >
8 | 1.5K, 2.2K 108 | 55 | 26.5| 188 | 178 | 80 55 | 12.5| 200 | 220 8 | MK 320 | 305 | 7.5 | 85 60 6 6 5.3 | 280 | 280
- 3.7K 170 | 120 | 25 | 188 | 178 | 65 | 40 | 12.5| 220 | 240 & 15K 320 | 305 | 7.5 | 85 60 6 6 6.4 | 260 | 260
HO0.4K, H5.5K,
> HO 75K s1 108 | 55 | 26.5| 188 | 178 | 55 30 | 12.5| 200 | 220 - | H7.5K 210 | 198 6 75 50 | 45 | 45 | 43 | 270 | 400
=] 8
< :;gﬁ to 108 | 55 | 265 | 188 | 178 | 80 55 | 125 | 200 | 220 S | HMK 320 | 305 | 7.5 | 85 60 6 6 4.3 | 280 | 280
. H15K 320 | 305 | 7.5 | 85 60 6 6 6.4 | 260 | 260

1  The 400V class H0.4K and H0.75K have no slit.
%2 L-bracket is required to install the option to the back of inverter.
L-bracket is not attached when shipped from the factory but is enclosed with the option.
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Output filter

Output filter

AB00)) AB0Pus) F800)) E700)) F700PY)) (D700))

A surge voltage suppression filter limits surge voltage applied to motor terminals when driving the 400V class motor by the inverter.
This filter cannot be used under vector control, Real sensorless vector control, and IPM motor control.

®Specifications
Model 400V
FR-ASF-] H1.5K H3.7K H7.5K H15K H22K H37K H55K

Applicable motor capacity (kW) 04to1.5 221037 55t07.5 11to 15 18.5 to 22 30to 37 45 to 55
Rated input current (A) 4.0 9.0 17.0 31.0 43.0 71.0 110.0
Rated input AC voltage Three-phase 380V to 460V 50/60Hz
Maximum AC voltage fluctuation Three-phase 506V 50Hz/60Hz
Maximum frequency 400Hz
PWM frequency permissible range 0.5kHz to 14.5kHz
Maximum wiring length between the filter-motor 300m
Approximate mass (kg) 80 [ 110 [ 200 [ 280 [ 380 59.0 78.0

Model 400V

FR-BMF-[] H7.5K H15K H22K H37K

Applicable motor capacity (kW) 55t07.5 11to 15 18.5 to 22 30 to 37
Rated input current (A) 17.0 31.0 43.0 71.0
Rated input AC voltage Three-phase 380 to 480V 50Hz/60Hz
Maximum AC voltage fluctuation Three-phase 323 to 528V 50Hz/60Hz
Maximum AC voltage fluctuation 120Hz
PWM frequency permissible range 2kHz or less *
Maximum wiring length between the filter-motor 100m
Approximate mass (kg) 55 ] 9.5 11.5 19

* Always set the inverter PWM frequency to 2kHz or less.

oConnection diagram

<<FR-ASF>> ithi <<FR-BMF>> Within 100m
Within 5m
le—s] Within 300m MCCB MC Inverter ) FR-BMF e

MCCB MC Inverter FR-ASF +—— Three-phase —be ; g‘vj_(:_( 5 U lotor
Three- ST U X Motor AC power supply ﬁ:*/ : A S \X[ M
phase AC T~ 1~ VoY & T

et w  z
power supply T

T =1
ﬂ 59
o} =

\Hj
[
e
z
-/ O
?
T
o

*1 Install a step-down transformer.
*2 Connect the FR-BMF wire to output terminal (U, V, W) of the inverter.
Do not increase the wiring length.

<<FR-ASF>> <<FR-BMF>>
® FR-BMF-H7.5K to H22K ® FR-BMF-H37K
ﬁ'—T Ji D 245
W o o
® ®
= [ 5 W IO [0
i W || | o,
= [ [ ‘ ‘ |
| o | e | - 2
(Unit: mm) ° ° ) @ )
Supprsel;I;gignvlg:htaegr?\Aodel i Al | 19 Terminal layout HHHHHHHHHHHHHHHHHHHH HHHHHHH Terminal
-ASF-H1. ° (XIY[Z) [ THoH] © in layout
- ot ==
FR-ASF-H7.5K 280 | 250 | 215 QJ B i Lo :
FR-ASF-H15K « 335 | 260 | 285 6 E B .ﬁn
FRASF-H22K -2 335 | 340 | 349 TS‘)’ V‘(’:‘/';e ‘(3\'/3‘; Rd Wte Be 130
FR-ASF-H37K «2 375 | 445 | 388 Isolation cap color (Unit: mm) L) (V) W)
FR-ASF-H55K 2 395 445 568 Surge Voliage Isolation cap color
:; ll\zﬂc?rxtiflumzi;eor higher, the Suppression Flter Hoce - i i
shape is partally cifferent. L S R R
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Output filter

A800)) A80Pi))  F800)) (A701))

Installing the sine wave filter on the inverter output side converts the motor voltage/current into a nearly sine wave. Effects such as 1)
acoustic noise reduction, 2) surgeless, and 3) reduction of the motor loss (use of standard motor) could be expected.
Always use this filter under V/F control.

®Specifications

Model 200V 400V

MT-BSL-[][] 75K 90K H75K H110K H150K H220K H280K

MT-BSC-[][] 75K 90K H75K H110K - - -

Maximum frequency 60Hz
PWM frequency permissible range 2.5kHz =1
Vibration 5.9m/s? or less, 10 to 55Hz (directions of X, Y, Z axes)
Approximate mass (kg) Refer to the outline dimension drawing.

x]1  Always set the inverter PWM frequency to 2.5kHz.

®Selection

» Select the inverter whose capacity is one rank larger in size of the motor capacity as stated in the table below. Note that an inverter
with same kW with a motor can be used if the rated motor current x 1.1 is less than 90% of the inverter rated current.
* Use the MT-BSL-HC when using a sine wave filter with the FR-HC2.

. Model
Motor Capacity (kW) Reactor for filter Capacitor for filter =1

J—— 75 MT-BSL-75K 1 x MT-BSC-75K
90 MT-BSL-90K 1 x MT-BSC-90K
75 MT-BSL-H75K(-HC) 1 x MT-BSC-H75K
90 MT-BSL-H110K(-HC) 1 x MT-BSC-H110K
10 MT-BSL-H110K(-HC) 1 x MT-BSC-H110K
132 MT-BSL-H150K(-HC) 2 x MT-BSC-H75K

400V class 160 MT-BSL-H220K(-HC) 2 x MT-BSC-H110K
185 MT-BSL-H220K(-HC) 2 x MT-BSC-H110K
220 MT-BSL-H220K(-HC) 2 x MT-BSC-H110K
250 MT-BSL-H280K(-HC) 3 x MT-BSC-H110K
280 MT-BSL-H280K(-HC) 3 x MT-BSC-H110K

*1  When using several capacitors for filter, connect them in parallel as in the connection diagram.
®Connection diagram

Sine wave filter *

For a capacitor cable, use a cable with A size
larger than indicated in the table below
"recommended cable size".

] o x ! Motor
Inverter Ve 9y ' "
(Carrier 2.5kHz) WL o L7 T l t ;
e e ——
;MBS LTS Voltage
. C LltTiioll i * Install the filter near the inverter.
0 apacitor Capacitor
- Lo MT-BSC 777( MT-BSCV)ir Current

i

Inverter output voltage wave form .
P 9 Wave form at a motor terminal

oOutline dimension drawings

Mass
» The appearance of a typical model. The Model AlBJ]C|D]E Fle|H (kg)
shape differs according to each model. 200V | MT-BSL-75K 330 | 150 | 285 [ 185 | 216 | 328 [ M10 [ M12 | 80
<<MT-BSL>> Rating class | MT-BSL-90K 390 | 150 | 320 | 180 | 220 | 330 | M12 [ M12 | 120
e Dlate MT-BSL-H75K 330 | 150 | 285 | 185 | 216 | 318 | M10 [ M10 | 80
MT-BSL-H110K 390 | 150 | 340 | 195 | 235 | 368 | M12 [ M12 | 140
MT-BSL-H150K 455 | 200 | 397 | 200 | 240 | 380 | M12 | M12 | 190
MT-BSL-H220K 495 | 200 | 405 | 250 | 300 | 420 | M12 | M12 | 240
400V | MT-BSL-H280K 575 | 200 | 470 | 310 | 370 | 485 | M12 | M12 | 340
class [ MT-BSL-H75K-HC 385 | 150 | 345 | 185 | 216 | 315 | M10 [ M10 | 110
MT-BSL-H110K-HC 420 | 170 | 400 | 195 | 235 | 370 | M12 | M12 | 180
MT-BSL-H150K-HC 450 | 300 | 455 | 390 | 430 | 500 | M12 | M12 [ 250
4-G installation hole MT-BSL-H220K-HC 510 | 350 | 540 | 430 | 485 | 555 | M12 | M12 | 310
MT-BSL-H280K-HC 570 | 400 | 590 | 475 | 535 | 620 | M12 | M12 | 480
* Remove the eye nut after installation of the product.
<<MT-BSC>> Terminal | Model A|lB|C|D|E|F|G|H]| I “ZII?;)S
200V | MT-BSC-75K 207 [ 191 [ 285 [ 233 [ 72 [ 41 [ 45 | ¢7 | M8 [ 39
class | MT-BSC-90K 282 | 266 | 240 | 183 | 92 | 56 | 85 | ¢7 | M12| 55
400V | MT-BSC-H75K 207 [ 191 [ 220 [ 173 | 72 | 41 [ 55 | ¢7 | M6 | 3.0
class [ MT-BSC-H110K | 207 | 191 [ 280 [ 233 | 72 | 41 | 55 | ¢7 | M6 | 4.0

* Leave more than 25mm space between capacitors.

o Ll
A ‘ E
4-H installation hole

Recommended cable size
The cable sizes between the Inverter and MT-BSL and between the MT-BSL and IM should be
the same as the U, V, W wiring size. The cable size to the MT-BSC is as table below.

MT-BSC-75K

MT-BSC-90K

MT-BSC-H75K

MT-BSC-H110K

38mm?

38mm?

22mm?

22mm?
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Structure option

Structure option

A800)) A80Pl)  F800))

E700)) F700PJ)) .D700))

With this attachment, the heatsink, which is the exothermic section of the inverter, can be placed outside of the enclosure. Since the
heat generated in the inverter can be radiated to the rear of the enclosure, the enclosure can be downsized.

®Selection
Attachment Applicable Inverter
Model FR-A820 FR-A840 FR-F820 FR-F840
00023(0.4K), 00038(0.75K), 00023(0.75K), 00038(1.5K),
FR-ABCNO1 00105(352’26&0;%(2'2")' 00052(1.5K), 00083(2.2K), 00105%'022’26&0;%(3'7'()* 00052(2.2K), 00083(3.7K),
: 00126(3.7K) : 00126(5.5K)
FR-ABCNO2 00340(5.5K), 00490(7.5K) 00170(5.5K), 00250(7.5K) 00340(7.5K), 00490(11K) 00170(7.5K), 00250(11K)
FR-ASCN03 00630(11K) 00310(11K), 00380(15K) 00630(15K) 00310(15K), 00380(18.5K)
' 00770(15K), 00930(18.5K), 00770(18.5K), 00930(22K),
FR-ABCNO4 01250(22K) 00470(18.5K), 00620(22K) 01250(30K) 00470(22K), 00620(30K)
FR-ABCNO5 01540(30K) 00770(30K) 01540(37K) 00770(37K)
' 00930(37K), 01160(45K), 00930(45K), 01160(55K),
FR-ABCNO6 01870(37K), 02330(45K) 01800(55K) 01870(45K), 02330(55K) 01800(75K)
FR-ABCNO7 03160(55K) — 03160(75K) —
FR-ABCNO08 03800(75K), 04750(90K) 03250(110K), 03610(132K) 03800(90K), 04750(110K) 03250(132K), 03610(160K)
FR-ABCNO09 — 02160(75K), 02600(90K) — 02160(90K), 02600(110K)
Applicable Inverter
TS FR-E700 FR-F700PJ FR-D700
Model
200V class 400V class 200V class 400V class 200V class 400V class
FR-E720-1.5K, 2.2K FR-D720-1.5K, 2.2K
FR-E7CNO1 FRE7208-0.75K. 1.5K — FR-F720PJ-1.5K, 2.2K | FR-F740PJ-1.5K to 3.7K ERD72061 K FR-D740-1.5K to 3.7K
FR-E7CNO2 FR-E720-3.7K — FR-F720PJ-3.7K — FR-D720-3.7K —
FR-E7CNO3 FR-E720-5.5K, 7.5K — — — — —
FR-E7CNO4 FR-E720S-2.2K FR-E740-1.5K to 3.7K — — FR-D720S-2.2K —
FR-E7CNO05 — FR-E740-55K, 7.5K | FR-F720PJ-5.5K,7.5K | FR-F740PJ-5.5K, 7.5K FR-D720-5.5K, 7.5K FR-D740-5.5K, 7.5K
FR-E7CNO06 FR-E720-11K, 15K FR-E740-11K, 15K FR-F720PJ-11K, 15K FR-F740PJ-11K, 15K FR-D720-11K, 15K FR-D740-11K, 15K

oOutline dimension drawings
» This attachment requires larger area for attachment.

W D D1 (Unit: mm)
Attachment D2
Type w H H1 H2 H3 D D1 D2
e )41 [ 4 jiEanel FR-A8CNO1 150 389.5 260 111.5 18 97 48.4 243
¢ FR-A8CN02 245 408.5 260 116.5 32 86 89.4 21.3
le | L] 0 FR-A8CNO3 245 448.5 300 116.5 32 89 106.4 213
Ko} Q] [—
FR-A8CN04 280 554 400 113.5 32 96.7 102.4 40.6
FR-A8CN05 357 654 480 130 44 130.8 64.2 105
& — FR-A8CN06 478.2 650 465 145 40 96 154 55
< FR-A8CNO7 510.2 805 610 150 45 130 120 105
FR-A8CN08 510.2 845 650 150 45 176.5 | 183.5 40
FR-A8CNO09 510.2 725 530 150 45 152.3 | 147.7 65
o O]
e T 4 % i
Attachment \_Panel

46



Structure option

E700))

Installing the attachment to the inverter changes the protective structure (JEM1030) of the inverter to the totally enclosed structure
(IP40 equivalent).

®Specifications ®Selection
Iltem Description Attachment Applicable Inverter
Surrounding air temperature -10°C to +40°C Model FR-E700
Ambient humidity 90% RH or less (non-condensing) FR-E7CVO01 FR-E720-0.1K to 0.75K
Indoors (free from corrosive gas, flammable gas, oil mist, FR-E7CV02 FR-E720-1.5K, 2.2K
(it dust and dirt)
FR-E7CV03 FR-E720-3.7K
Altitud Maxi 1,000
fude axdmum 1,.0°0m FR-E7CV04 FR-E720-5.5K, 7.5K
Vibration 5.9m/s? or less at 10 to 55Hz (directions of X, Y, Z axes)

AB00)) ABl0PL) (F80O0))

This attachment allows the conventional 700/500 series control circuit terminal blocks to be installed without removing any cables.
This attachment is useful for replacing a conventional inverter with the 800 series inverter.

einstallation procedure

FR-A8TAT \

700/500 series
control circuit terminal block

®Restrictions
» For using the control circuit terminal block of the 500 series, open or remove the cover of the control circuit terminal block.
Otherwise, the front cover of the inverter may not close properly.
« Since the specifications of the control circuit terminals of the 700/500 series are different from those of the 800 series, certain
functions of the inverter are restricted (refer to the table below).

Relay output 2 24V external power Safety stop signal
terminals supply input terminal terminals
FR-A500/F500 series x x x
FR-A700/F700(P) series (¢] x x

O...Available, x...Not available

* The FR-A8NC, FR-A8NCE, or FR-A8NS plug-in option cannot be installed.
» When using a plug-in option, connect the plug-in option using a cable that can be routed through the space between the front cover
and the control circuit terminal block (700 series: 7mm, 500 series: 0.8mm).
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AB00)) AR0PL) F8OO))

E700))

E700)) \F700P))) \D700))

F800))

When replacing with a new inverter, the attachment make the new inverter to be installed using holes of conventional model.

®Specifications
Attachment Installation Size of Mountable Model Installation Size of Compatible
Model (WxH unit mm) Conventional Model (WxH unit mm)
FR-AATO1 1)95x 245  2) 125 x 245 3)05x 285 4)125x 285 | 200 x 280
FR-AATO02 1)125 x 245 2) 195 x 245 3) 125 x 285 4) 195 x 285 | 230 x 380 £
FR-AATO03 1)195 x 285  2) 230 x 380 230 x 510 §
FR-AATO4 1)195 x 285 2)230 x 380 3) 280 x 430 290 x 570 £
FR-AATO05 1)230 x 380 2) 280 x 430 3) 270 x 530 290 x 670 E
FR-AATO06 1)270 x 530 2) 380 x 525 420 x 720 Inverter §
FR-AATO7 1)380 x 525  2) 410 x 675 420 x 860 v
FR-AATOS 1) 380 x 525 420 x 860 H
FR-AAT09 1) 270 x 530 380 x 525 —x
FR-AAT21 1) 95 x 245 125 x 245 \
FR-AAT22 1) 125 x 245 195 x 245 EE'QQI\T
FR-AAT23 1) 270 x 530 380 x 525 R
FR-AAT24 1) 195 x 285 230 x 380
FR-AAT27 1) 230 x 380 270 x 530 .
FR-ABATO 1)95 x 245 95 % 285 The depth increases after
FR-AGATO2 1)95% 245 2) 125 x 245 125 % 285 installation of the inverter
FR-AGAT03 1)125 % 245 2) 195 x 245 195 x 285 when the attachment is used.
FR-A5ATO04 1)195 x 285  2) 230 x 380 280 x 430
FR-A5ATO05 1) 380 x 525 410 x 675
FR-E5T + 1)96 x 118 2) 158 x 118 188 x 138
FR-E5T-02 * 1) 164 x 244 195 x 285
*]  This is sold as the FR-E700 series, F700PJ series and D700 series attachment with EMC filter.
®Selection
<<List of replacement with FR-A820>>
FR-A820
0.4K/0.75K 15K to 3.7K 5.5K/7.5K 11K 15K to 22K 30K 37KI/45K 55K
0.4K/0.75K FR-ABATO1 — — — — — — —
= 15K to 3.7K FR-A5AT02 FR-A5AT02 — — — — — —
3 5.5K to 11K — FR-A5AT03 FR-A5ATO03 o — — — —
g R LT — — FR-AAT02 FR-AAT24 [®) — — —
S 18.5K/22K — — — FR-A5ATO4 FR-A5AT04 — — —
5 30K — — — — FR-AAT27 o — —
5 37K/45K — — — — — FR-AAT23 o) —
“g 55K — — — — — — FR-A5AT05 [¢)
S 0.4K/0.75K [¢) - - - - - - -
g 1.5K to 3.7K FR-AAT21 o) — — — — — —
2 5.5K/7.5K — FR-AAT22 [¢) — — — — —
é FR-A520/ | 11K — — FR-A5AT03 [9) _ — — —
= A720 15K to 22K — — — FR-AAT24 ¢} — — —
g 30K — — — — FR-AAT27 o — —
= 37K/45K — — — — — FR-AAT23 o —
55K — — — — — — FR-A5AT05 @)

O: Mountable without an intercompatibility attachment

FR-A5AT(][], FR-AATI][]: Easily replaceable with a stated intercompatibility attachment.



Structure option

<<List of replacement with FR-A840>>

FR-A840

0.4K to 3.7K

5.5K/7.5K

11K/15K

18.5K/22K

30K

37K to 55K

FR-A240E

0.4K to 3.7K

FR-A5AT02

5.5K/7.5K

FR-A5AT03

FR-A5AT03

11K/15K

FR-AAT02

FR-AAT24

18.5K/22K

FR-A5AT04

FR-A5AT04

30K

FR-AAT27

37K/45K

FR-AAT23

o}

55K

FR-A5AT05

FR-A540

0.4K to 3.7K

e}

5.5K/7.5K

FR-AAT22

O

11K to 22K

FR-AAT02

FR-AAT24

O

30K

FR-AAT27

O

37K to 55K

FR-AAT23

FR-A740

Model name and capacity of conventional model

0.4K to 3.7K

O

5.5K/7.5K

FR-AAT22

O

11K/15K

FR-A5AT03

O

18.5K/22K

FR-AAT24

e}

30K

FR-AAT27

O

37K to 55K

FR-AAT23

O: Mountable without an intercompatibility attachment

FR-A5AT(][], FR-AATI][]: Easily replaceable with a stated intercompatibility attachment.

<<List of replacement with FR-F820>>

FR-F820

0.75K/1.5K

2.2K to 5.5K

7.5K/M1K

15K

18.5K to 30K

37K

45K/55K

FR-A120E

0.75K

FR-A5AT01

1.5K to 3.7K

FR-A5AT02

FR-A5AT02

5.5K to 11K

FR-A5AT03

FR-A5AT03

15K/18.5K

FR-AAT02

FR-AAT24

e}

22K/30K

FR-A5AT04

FR-A5AT04

37K

FR-AAT27

O

45K

FR-AAT23

O

55K

FR-A5AT05

FR-F520

0.75K

e}

1.5K to 3.7K

FR-AAT21

O

5.5K/7.5K

FR-AAT22

e}

11K

FR-A5AT03

FR-A5AT03

15K to 22K

FR-AAT02

FR-AAT24

O

30K

FR-A5AT04

FR-A5AT04

37K

FR-AAT27

o}

45K

FR-AAT23

O

55K

FR-A5AT05

Model name and capacity of conventional model

FR-F720(P)

0.75K/1.5K

O

2.2K to 5.5K

FR-AAT21

O

7.5K/M1K

FR-AAT22

O

15K

FR-A5AT03

FR-A5AT03

e}

18.5K to 30K

FR-AAT24

O

37K

FR-AAT27

45K/55K

FR-AAT23

O: Mountable without an intercompatibility attachment

FR-A5AT(][], FR-AATI][]: Easily replaceable with a stated intercompatibility attachment.
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<<List of replacement with FR-F840>>

FRF840

0.75K to 5.5K

7.5K/M1K

15K/18.5K

22K/30K

45K/55K

FR-A140E

0.75K to 3.7K

FR-A5AT02

5.5K to 11K

FR-A5AT03

FR-A5AT03

15K/18.5K

FR-AAT02

FR-AAT24

22K

FR-A5AT04

FR-A5AT04

30K

FR-AAT27

37K/45K

55K

FR-A5AT05

FR-F540

0.75K to 3.7K

5.5K to 11K

FR-AAT22

O

15K to 22K

FR-AAT02

FR-AAT24

O

30K/37K

FR-AAT27

e}

45K/55K

FR-AAT23

FR-F740(P)

Model name and capacity of conventional model

0.75K to 5.5K

O

7.5KM1K

O

15K/18.5K

FR-A5AT03

FR-A5AT03

e}

22K/30K

FR-AAT24

O

37K

FR-AAT27

O

45K/55K

FR-AAT23

O: Mountable without an intercompatibility attachment
FR-A5AT(][], FR-AATI][]: Easily replaceable with a stated intercompatibility attachment.

<<FR-F8AT>>

The FR-F8ATO01 can be used for replacing FR-F520L-75K and FR-F720-75K with FR-F820-03160(75K).
<<List of replacement with FR-E720>>

<<List of replacement with FR-E740>>

FRE720 FR-E740
0.1K to 0.75K 15K 2.2KI3.7K 0.4KI0.75K | 1.5K to 3.7K

o 5 = 0.1Kt00.75K | FR-E7ATO1 — 233 DAETER . .

8385 goS3

S 8E8 | FRA024 (15K — FR-E7AT02 — T8¢ E’ FR-A044

BUEE Ss 5 1.5K to 3.7K — FR-E7ATO3

=go 2.2K/3.7K — FR-E7ATO3 s

FR-E7AT[][]: Easily replaceable with a stated intercompatibility attachment.




Use of attachment enables the inverter to be installed on DIN rail.

®Selection

» Make selection according to the applicable inverter or energy saving drive capacity in the table.

Structure option

E700)) F700PJ)) D700))

Applicable Inverter Capacity

Inverter
FR-UDAO1 FR-UDAO02 FR-UDAO3

Single phase 100V class FR-E710W-0.1K to 0.4K FR-E710W-0.75K —
FR-E700 Single phase 200V class FR-E720S-0.1K to 0.4K FR-E7208-0.75K, 1.5K —

200V class FR-E720-0.1K to 0.75K FR-E720-1.5K, 2.2K FR-E720-3.7K
e 200V class FR-F720PJ-0.4K, 0.75K FR-F720PJ-1.5K, 2.2K FR-F720PJ-3.7K

400V class — FR-F740PJ-0.4K to 3.7K —

Single phase 100V class FR-D710W-0.1K to 0.4K FR-D710W-0.75K —

Single phase 200V class FR-D720S-0.1K to 0.75K FR-D720S-1.5K —
FR-D700

200V class

FR-D720-0.1K to 0.75K

FR-D720-1.5K, 2.2K

FR-D720-3.7K

400V class

FR-D740-0.4K to 3.7K

® Approximate dimension

<<FR-UDA01>>

<<FR-UDA02>>

1128

3-M4 x 0.7 screw

108
67
5
DEDY

*

N
o

4-M4 x 0.7 screw

<<FR-UDA03>

>

170

A

67

T

N

Hook /!

4-M4 x 0.7 screw

- N -

T

(Unit: mm)
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FR series manual controller/speed controller

FR series manual controller/speed controller )

ALL))

Preamplifier is used to convert and amplify the controller current signal to voltage signal when making the controller output applicable
as frequency setting signal to the inverter.

eConnection diagram (Sink logic) oOutline dimension drawings

Terminal cover (removable)

Three- mccB [RLT U b otor 5 hole (for M4 )
‘ ole (for screw,
phase X S/L2 v 7
AC power — | TIL3 w =
supply ‘
DC tach. follower Inverter Y
| (é‘ FR-FA
Sz i =
= |
]
2 i 0
Sl N | \
= || 0| o
77777777777 -c_:'f. —| — '
=g’ |
o NAME PLATE [ ‘
& 410 20mA = =
Pressure —
Preamplifier PID controller transmitter, etc. JE 5, |
w
36 14| o B
50 101

ALL))

Soft starter is used with the inverter to gradually increase or decrease the frequency setting signal level at starting and stopping the
inverter, or changing frequency, in order to eliminate a shock that otherwise will be given to the machine, or to synchronize starting or
stopping of two or more motors to accelerate and decelerate in accordance with the largest load inertia, etc.

Although the inverter has soft start/stop function as standard, use this device to batch-coordinate all inverters, etc.
®Connection diagram (Sink logic) oOutline dimension drawings

Terminal cover (removable)

Trr:ree- MCCB R/Ln‘]verterl" / 95 hole (for M4 screw)
phase gl
L siL2 Vv %( : ) i
AC power — )
supply TIL3 w |
T
IEverTer o] MR
m— ] =

NAME PLATE

101
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FR series manual controller/speed controller

ALL))

The deviation detector is a converter that changes angular displacement, detected by synchronizer, to a DC voltage signal. Beside
mechanical displacement, the synchronizer is capable of detecting tension, weight and angular difference between two rotating shafts.

Therefore, it can be used in a control system with the inverter.

®Connection diagram (Sink logic)

YVGC-500W-NS S/L2
R/L1

& T/L3
ancer | |
o Thbee (e \
MCCB r TIL3 S1 83
Three- o u S1 S3
phase T RIL1 200V
4 = SIL2 w FR-FD 0
plowerg,_x I T/L3 Motor  |Deviation NE: Motor
supply [pteauli detector o
Inverter 12 55 5
. W/
f/ Inverter
£ SD STF
102 5
FM FR-AX
Operation
SD box
I {STF

oOutline dimension drawings

Terminal cover (removable)
$5 hole (for M4 screw)

0
[s2]
— /l\\
FR=FO
il —
PowEn =
Jumper .;.".'_n ] ‘ ‘
" o i
NAME PLATE | [ ‘
) =
A i
5|0
5
3 36 *HTZ « AL*
50 101

ALL))

Master controller is a variable-voltage power supply unit, and used to deliver frequency setting signal to the inverters (up to 35
inverters), or to control a maximum of 175 inverters with ratio setter "FR-FH" in proportional speed control operation.

®Connection diagram (Sink logic)

MCCB1 Inverter
Three-phase *—X - R/L1 U
AC power supply _ S/IL2 v E :)
: Motor

Master (
speed setter
2W1KQ

Master DC tach. follower

controller
To other FR-AL

®Outline dimension drawings

Terminal cover (removable)
$5 hole (for M4 screw)

fto)
®
— rl\ =\
L/
o I
aan ‘ |
i© [
A5
& ‘
MiD @ o
M5 ~
B8P3 ‘
BN
NAME PLATE ' D ‘
re) S5 11,
»
101
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FR series manual controller/speed controller

This device has five ratio setting circuit consists of operational amplifier and performs ratio operation of five inverters.

®Connection diagram (Sink logic)

MCCB Inverter
Three- | Motor
phase X gllll__; U
AC power 5 s V a
supply Forward W
rotation

Reverse
rotation

Ratio setter

To other inverter

2WIKQ (up to 5 units can be connected)

ALL))
oOutline dimension drawings
Terminal cover (removable)
$5 hole (for M4 screw)
0
[52]
]
e |FR-FH |
o | o ] I
©)
= Nl
| || gy | ‘
T I .
) |
= NAME PLATE D
5 |
ST e =
@] [NHERRR —
 E—) f i
5 5
BS*HH 2 A-Lk
50 101
_ALL ))

Use this device to start and stop the motor, change speed, etc. from several remote locations. Note that the frequency setting values
are stored even if the power is shut off, the inverter operates at the previous frequency at power restoration.

®Connection diagram (Sink logic)

Inverter
Mccs
Three-phase —x gllll:; u
—x
AC power supply : T3 \\//v
orton STF
operaRt‘ieomn?:ction Reverse 7STR
rotation ©SD

Acceleration
Deceleration

Setting clear
Start

Frequency meter

Motorized (set frequency display)

speed setter

* The wiring length between the remote operation section and
the FR-FK should be 200m maximum.

Motor

oOutline dimension drawings

Terminal cover (removable)
$5 hole (for M4 screw)

0
) )
a1
) == —
D m ]
g i ‘.:
Y 0 ‘
D] m-k .
° T ? ol ‘ ‘
Qg2
NAME PLATE i D ‘
|
) =
@] [AHERY ‘T
1(. :
s E—L
36 |14 e
50 101




FR series manual controller/speed controller

ALL))

Speed, mechanical displacement etc. of other equipment is converted into an electrical signal using a PG (pulse generator) and the
signal is then entered into the FR-FP speed detector which converts it into the frequency setting signal of the inverter.

eConnection diagram (Sink logic) oOutline dimension drawings
Terminal cover (removable)
MCCB Inverter Motor 95 hole (for M4 screw)
Three-phase j‘—x/,/ ; RIL1T U -
AC power  —— S/L2 \\I/VEQ/D ‘ %
supply T TIL3 —
Forward w
. STF '®! |FR=FP
rotation 3STR 5 —
Reverse[ — [qp i | rowen ] —
@) T BIAS |
2. | BIAS ‘ ‘
¢l | o&n . D .
el O
a4 |
2 9
NAME PLATE ' D ‘
|
D ]
5] | e
* AC PG and DC PG can not be used together. - A -
— L]
5|0 5
36 |14 | #*
50 101

ALL))

Setting the select switch in "AUTO" position makes the frequency setting output to the inverter follow the voltage signal from other
equipment and "MANUAL" position allows independent manual operation with the knob provided on the controller. This can be used

as auto/manual switching controller.

eConnection diagram (Sink logic) oOutline dimension drawings
o *56 7
okt “«
MCCB Mot T g ) |
Three-phase [~ 7 RL1 U otor ® ® 13
AC power L[ ! sz Vv ﬁﬂ) FRAL E 1
supply Pl T3 W _ [ ‘
Inverter ®
o e
STR © 5
SD SPEED
=] g AUTO  SET =8 3
X S . E]i .
FM 25'95 | Terminal
1Aé_] M/'\Ql\él{J/AL OFWB & block
2
5
04 STOP  STOP ) @ db
DC4-20mA 4_@F % — F H
(automatic operation signal) (+) LA fl
% 5 IDT MAX< 70
2 20
50 [0 9%
70 100

* Mounting dimensions when embedding in an enclosure, etc.
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ALL))

The "FR-AT" speed selector can be used with the FR series inverters to start/stop a motor and also allows you to perform operation at
three different preset frequencies using the setting select switch, frequency selecting limit switch etc.

®Connection diagram (Sink logic) oOutline dimension drawings
=] *56 7
Inverter . it 0
MccB Votor Ty 10 il H
Three-phase —— > — RL1 U B FR-AT E
AC power  — X SL2 Vv - ® @
supply —x L T/L3 W
Three speed
selection
STF
STR § S I
SD "
,,,,,,,,,,,,,,, 120 Terminal
block
15 ocl
«LS-H Three speed selector A |
High speed command contact v A
LS-M = ©
Middle-speed command contact
LS-L
Low-speed command contact

* Mounting dimensions when embedding in an enclosure, etc.

ALL))

Equipped with the frequency setting potentiometer, frequency meter and start/stop switches, the "FR-AX" manual controller can be
used in the most general applications where independent operation is performed manually.

eConnection diagram (Sink logic) oOutline dimension drawings
=) 56 7
(e}
MCCB Inverter l -
O Motor K W Y Yy y H
Three-phase ' FR-AX ® ®
AC power suppl
STF ®
s o]
SD ©
o O o Q
S SPEED SET |2
FM = -
=410 :' Terminal
i REV  FWD " block
Manual controller
STOP STOP
® o —T o
S ==1E A ol
52 »L«é L
50 0,
|- 70 »

* Mounting dimensions when embedding in an enclosure, etc.
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Other options

ALL))

In combination with the speed detector FR-FP, tracking operation, etc. of the base motor and sub-motor can be performed.

®Specifications oOutline dimension drawings
ltem Description
Output voltage 70V/35VAC at 2500r/min
Output 10W/5W =1
Linearity 1% or less
Maximum speed 5000r/min =2 o
Number of poles Single phase 24 poles _z ‘1’
) At starting 0.14N'm
REEUET (@D During running  0.05N-m
1 When outputting 10W between terminal U-V, output 1W or less
between terminal U-0 (or 0-V).
*2  Operating at 2500r/min or more degrades linearity.
installation hole
ALL ))
This detector detects the angular displacement of motor shaft and output as AC voltage. It has a built-in limit switch for both end
detection.
®Specifications oOutline dimension drawings
Item Description Pointer Input shaft
Power supply voltage 200V/220VAC 50Hz/60Hz 11"
Contact capacity 250VAC 6A I . z ,_/fdg T
pr-3 L3
Used angular displacement 1 +60° 4 N i_
“& T
Maximum angular displacement «2 | £140° +10° i
[l 1
. At 200VAC input ... 82VAC/90° | s E !
MRV QUi el At 200VAC input ... 90VAC/90° s 22 1A I
i T, 40 ] i
Rotation torque 0.02N'm or less 6D &0 |'\ 53 |74]25 120
1
x]  Used angular displacement indicates the rotation angle until the i 2 S (L, —
limit switch operates. 2-912 installation hole Lead entry ¢8 to 12 (Space for

*2  Maximum displacement angle indicates the maximum rotation covepiemoval)

angle of the machine (to the stopper) of the deviation sensor.

LALL),
Connect the frequency meter between terminal FM-SD of the inverter to indicate the inverter output frequency by FM output (pulse).

Introduced product: HZ-1N =*
* Please contact your sales representative or the nearest Mitsubishi FA Center.

oOutline dimension drawings

/M3><12-4

Protective cover
(material: PVC black)

hN
N
hN

—
HZ-1N (introduced product) o M od =
®Specifications
Item Description
Display digit 3 digits
Minimum resolution 1Hz

Sampling period

Approx. 166ms

0 to 60Hz, 0 to 120Hz, 0 to 240Hz
switching function

100/200VAC +10% 50/60Hz

Frequency display switching

Power supply voltage

Panel cut drawing
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ALL ))
ALL ))
Connect a full-scale 1mA ammeter to the inverter terminal FM-SD to display the inverter output frequency.
Introduced product: KY-452 =

= Please contact your sales representative or the nearest Mitsubishi FA center.
®Specifications

<<YM206NRI 1mA>>

Item Description
Principle of operation Moving-coil type
Scale specifications 0 to 65Hz, 130Hz double scale

<<KY-452 (introduced product)>>

ltem Description
Principle of operation Moving-coil type YM206NRI 1mA (introduced product)
Scale specifications 0 to 60Hz, 120Hz double scale

oOutline dimension drawings
<<YM206NRI 1mA>> <<KY-452 (introduced product)>> 2:M4x0.7

Terminal screw M4 Terminal screw

32+0.1
\ 17
g : ——F

-
2-¢3.2
10.5 Panel cut drawing ¢

I 05 2-M3x0.5
22 15
|15

42
938

i

Zero adjustment button sl
64 10.5 43 =

T Panel cut drawing

Installation screw 2-M3 é

45

1 or less —=

\ALL))
Calibrate analog frequency meter with this variable resistor. Connect this resistor between the inverter and frequency meter to change
the value of current flow. (It is not necessary when calibrating the meter from the operation panel/parameter unit.)

®Specifications oOutline dimension drawings

)
o

ltem Description —y

Carbon film variable resistor
1/3W 10kQ B characteristic

Shaft rotation angle | 300° +5°

Characteristic

06

10
$3.6 hole $10 hole

Panel cut drawing

L
|

@
N}
s}
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ALL),
ALL),
ALL),
ALL),

Connect the variable resistor between terminal 10-2-5 of the inverter to set the inverter running frequency.
Introduced product: MEM-40, K-3, WA-2W40SET-S *

* Please contact your sales representative or the nearest Mitsubishi FA center.

®Specifications
ltem Description
Characteristic Wire wound variable resistor

2W 1kQ B characteristic

Shaft rotation angle

300° £5°

oOutline dimension drawings

20

25

$30

$3.6 hole

12

N

~

12

M9x0.75 screw

\
M

Panel cut drawing

WA2W 1kQ MEM-40
(introduced product)

WA-2W40SET-S includes
WA2W, MEM-40, and K-3.

K-3
(introduced product)
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We visualize our customers' factories
to solve problems and troubles.

"Visualization" of production and energy achieves future factories that
advance one step forward.

The integrated solution, e-F@ctory, is based on our consolidated know-how, which has been developed
through our own experiences as a user of FA products. Our e-F@ctory provides total cost reduction ranging
from development to production and maintenance to achieve optimized production. This solution makes it
possible to save energy and to optimize production by "visualization" that links upstream information systems
and production site information, thus solving various problems on production sites.

Sharing information across production systems

Information sharing is easy and inexpensive because communication
gateways, such as personal computers, are not necessary to connect factory »
equipment to the Manufacturing Execution System (MES). CC'LInk IE

/ Controller network [

Optimizing production from a TCO* stand point

iQ Platform

Factory automation components such as controllers, human-machine
interfaces, engineering environments, and networks are all seamlessly

integrated to reduce TCO across different stages, from development to Numerical Controllers
production and maintenance. “TCO: Total Cost of Ownership

[ ]
lQPlatform

Visualization of energy consumption

e&eco-F@ctory

It is indispensable for today’s factory to be energy conscious and efficient.
The e-F@ctory solution enables management of specific energy consump-
tion, which provides the visibility needed to improve productivity. Additionally,
this solution takes the total life cycle into account, including factors such as
“measurement and diagnosis”, “countermeasures”, and “operation and " I L
management”. Backed by several successes and achievements, our know- = T o l
how will support your energy saving efforts. YR , A 2%

-

iQ Platform-compatible | L iQ Platform-compatible
equipment = engineering environments

The inter-multi-CPU high-speed base unit | Design information is integrated and
provides slots for arbitrarily connecting ," shared at stages from system design to
programmable controllers, motion ' programming, tests and startup, and
controllers, on-line CNCs, and robot operation and maintenance. In addition,
controllers. Data communication " programming software programs for

Network

CC-Link Family, the open field network of
the world standard, and SSCNET llI/H, the
servo network for achieving high-speed
processing and enhancement of instruction
synchronization, flexibly expanding the
connectivity among equipment and

speed among devices is enhanced, and v programmable controllers, motion
controllers, on-line CNCs, robots,
inverters, arﬁ__GOTs, vﬁch are separately
al environment,




h" A& Products for achieving e-F@ctory
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Global network for comprehensive support of

O Global FA Center @ FA Center Satellite ® Mechatronics Service Base

O Mitsubishi Sales Offices Ij Production Facility O Development Center

(China) (China)

Ratingen, Germany Krakéw, Poland

i Mitsubishi Electric Europe B.V.
German Branch (Germany FA Center)

Mitsubishi Electric Europe B.V.
Polish Branch
(Europe FA Center)

? S e
]
)
Hatfield, UK
o =
Mitsubishi Electric Europe B.V. 4
UK Branch (UK FA Center) i ".
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Mitsubishi Electric Europe B.V. ©0
Czech Branch
(Czech Republic FA Center)
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Pune, Gurgaon, Bangalore, ' w
Chennai, Ahmedabad, India y
Mitsubishi Electric India Pvt. Ltd.
O

Bangkok, Thailand

Singapore

Mitsubishi Electric Factory Automation

(Thailand) Co., Ltd. (Thai FA Center) Asia Pte, Ltd. (ASEAN FA Center)

i
|
|
|
|
Mitsubishi Electric |
i
|
i
|
i
1
i

China (including Hong Kong District)

Beijing

Mitsubishi Automation (China) Ltd.
Beijing Office (Beijing FA Center)

Tianjin Shanghai

Mitsubishi Automation (China) Ltd.
Tianjin Office (Tianjin FA Center)

Mitsubishi Automation (China) Ltd.
(Shanghai FA Center)

Guangzhou Shanghai

Mitsubishi Electric Automation
Solution Center

Mitsubishi Electric Automation
(China) Ltd. Guangzhou
Office (Guangzhou FA Center)



customers' manufacturing.

St.Petersburg, Russia Istanbul, Turkey

Mitsubishi Electric Europe B.V.
Representative Office in St. Petersburg

Mitsubishi Electric Turkey
A.S Umraniye Branch (Turkey FA Center)

(Russia FA Center)
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Hanoi, O ~
Ho Chi Minh, Vietham
D
L: Mitsubishi Electric Vietnam Co., Ltd.
Hanoi Branch
R: Mitsubishi Electric Vietnam Co., Ltd. >

Jakarta, Indonesia

PT. Mitsubishi Electric
Indonesia Cikarang Office
(Indonesia FA Center)

Seoul, Korea

: Mitsubishi Electric Automation
Korea Co., Ltd. (Korea FA Center)

Taipei,
Taichung, Taiwan

L: Setsuyo Enterprise Co., Ltd.
R: Mitsubishi Electric Taiwan Co.,Ltd.

Chicago IL, USA

Mitsubishi Electric Automation, Inc.
(North America FA Center)

Tlalnepantla De Baz, Mexico

Mitsubishi Electric
Automation, Inc. Mexico Branch
(Mexico FA Center)

Sao Paulo SP, Brazil

L: Mitsubishi Electric do Brasil Comércio e
Servigos Ltda.

R: MELCO CNC do Brasil Comércio e
Servigos S.A

. Overseas bases I As of July 2014  * Some includes distributors

Service bases are established around the world to globally provide the same services as in Japan.

Overseas bases are opened one after another
to support business expansion of our customers.

Area Our overseas offices

EMEA

China

Asia

America

Others

Total

Bases providing Countries (Regions)
FA Center (Satellite) our products

11 62 146 54
13 4(10) 171 1
21 13 79 10
14 40) 130 16

1 0 3] 2
60 27 (12) 529 83




MEMO

eTrademarks A Safety Warni ng

LONWORKS is a registered trademark of Echelon Corporation, DeviceNet is a trademark of the ODVA, PROFIBUS is a

trademark of the PROFIBUS User Organization, and MODBUS is a registered trademark of SCHNEIDER ELECTRIC To ensure proper use of the products
m USA ING listed in this catalog, please be sure to

Ethernet is a registered trademark of Fuiji Xerox Corporation in Japan. IS 9. P

Windows is a registered trademark of Microsoft Corporation in the United States and other countries. read the instruction manual prior to use.

Other company and product names herein are the trademarks and registered trademarks of their respective owners.




Automation solutions

YOUR SOLUTION PARTNER

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST
Since its beginnings in 1870, some
45 companies use the Mitsubishi
name, covering a spectrum of
finance, commerce and industry.

The Mitsubishi brand name is
recognized around the world as a
symbol of premium quality.

Mitsubishi Electric Corporation is
active in space development,
transportation, semi-conductors,
energy systems, communications
and information processing, audio
visual equipment and home
electronics, building and energy
management and automation

systems, and has 237 factories and

laboratories worldwide in over 121
countries.

This is why you can rely on Mitsubi-
shi Electric automation solution -
because we know first hand about
the need for reliable, efficient,
easy-to-use automation and control
in our own factories.

As one of the world’s leading
companies with a global turnover of
over 4 trillion Yen (over $40 billion),
employing over 100,000 people,
Mitsubishi Electric has the resource
and the commitment to deliver the
ultimate in service and support as
well as the best products.

* All products are not available in all countries.

High-voltage Circuit Breakers, High-voltage Contactors

Energy Saving Supporting Devices, Power Monitoring Products

g T

Programmable Controllers, HMIs (Human-Machine Interfaces)

b"bi%

AC Servos, Three-phase Motors, IPM Motors
Inverters, Geared Motors

o |

Computenzed Numerical Controllers (CNCs)

Electrical Discharge Machines, Laser Processing Machines,
Electron Beam Machines

Distribution Transformers

Pressurized Ventilation Fans, Uninterruptible Power Supplies




Mitsubishi Electric Corporation Nagoya Works is a factory certified for 1ISO14001 (standards for
environmental management systems) and 1ISO9001 (standards for quality assurance management systems)

FONZATI,
< 2 1; ﬁ ?

& 180 % &) IS0 9001

£ 14001 3

8 - BUREAU VERITAS

L JACE 'S | UKAS Certification UKAS

0, xS MANAGEMENT MANAGEMENT

/‘/l’d\ir‘u}\_\,\‘\\d(\ SYSTEMS SYSTEMS
EC97J1113 051 008

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

L(NA)0B054ENG-D(1606)MEE
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