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Thank you for choosing this Mitsubishi Inverter.

This Instruction Manual (applied) provides instructions for advanced use of the FR-A700 series inverters.

Incorrect handling might cause an unexpected fault. Before using the inverter, always read this instruction manual and the Installation
Guideline [IB-0600256ENG] packed with the product carefully to use the equipment to its optimum.

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you
have read through instruction manual and appended documents carefully and
can use the equipment correctly. Do not use the inverter until you have a full
knowledge of the equipment, safety information and instructions. In this
instruction manual, the safety instruction levels are classified into
"WARNING" and "CAUTION".

| AW ARNING| Assumes that incorrect handling may cause hazardous
conditions, resulting in death or severe injury.
Assumes that incorrect handling may cause
ACAUTION hazardous conditions, resulting in medium or slight
injury, or may cause physical damage only.

Note that even the | A\ CAUTION | level may lead to a serious consequence

according to conditions. Please follow strictly the instructions of both levels
because they are important to personnel safety.

(2) Wiring ACAUTION

e Do not install a power factor correction capacitor or surge suppressor/radio
noise filter (capacitor type filter) on the inverter output side.

¢ The connection orientation of the output cables U, V, W to the motor will affect
the direction of rotation of the motor.

(3) Test operation and adjustment

ACAUTION

o Before starting operation, confirm and adjust the parameters. A failure to do so
may cause some machines to make unexpected motions.

(4) Operation AWARNING

1. Electric Shock Prevention

AWARNING

e While power is on or when the inverter is running, do not open the front cover.
Otherwise you may get an electric shock.

* Do not run the inverter with the front cover or wiring cover removed.
Otherwise, you may access the exposed high-voltage terminals or the charging
part of the circuitry and get an electric shock.

o Even if power is off, do not remove the front cover except for wiring or periodic

inspection.You may access the charged inverter circuits and get an electric shock.

Before starting wiring or inspection, check to make sure that the operation panel

indicator is off, wait for at least 10 minutes after the power supply has been

switched off, and check that there are no residual voltage using a tester or the

like. The capacitor is charged with high voltage for some time after power off and

it is dangerous.

This inverter must be earthed (grounded). Earthing (Grounding) must conform to

the requirements of national and local safety regulations and electrical codes.

(JIS, NEC section 250, IEC 536 class 1 and other applicable standards)

* Any person who is involved in the wiring or inspection of this equipment should

be fully competent to do the work.

Always install the inverter before wiring. Otherwise, you may get an electric shock

or be injured.

o Perform setting dial and key operations with dry hands to prevent an electric
shock. Otherwise you may get an electric shock.

e Do not subject the cables to scratches, excessive stress, heavy loads or
pinching. Otherwise you may get an electric shock.

* Do not replace the cooling fan while power is on. It is dangerous to replace the
cooling fan while power is on.

* Do not touch the printed circuit board with wet hands. You may get an electric shock.

 When you have chosen the retry function, stay away from the equipment as it
will restart suddenly after an alarm stop.

e Since the key is valid only when functions are set (refer to page 289),

provide a circuit to make an emergency stop (power off, mechanical brake
operation for emergency stop, etc), and switch separately.

o Make sure that the start signal is off before resetting the inverter alarm. A failure
to do so may restart the motor suddenly.

e The load used should be a three-phase induction motor only. Connection of any
other electrical equipment to the inverter output may damage the inverter as well as
equipment.

e Performing pre-excitation (LX signal and X13 signal) under torque control (real

sensorless vector control) may start the motor running at a low speed even

when the start command (STF or STR) is not input. The motor may run also at a

low speed when the speed limit value = 0 with a start command input. Perform

pre-excitation after making sure that there will be no problem in safety if the
motor runs.

Do not modify the equipment.

Do not perform parts removal which is not instructed in this manual. Doing so

may lead to fault or damage of the inverter.

ACAUTION

2. Fire Prevention ACAUT'ON

« |Install the inverter on an incombustible wall without holes, etc.
Mounting it to or near combustible material can cause a fire.

« [f the inverter has become faulty, switch off the inverter power.
A continuous flow of large current could cause a fire.

e When using a brake resistor, make up a sequence that will turn off power when
an alarm signal is output.
Otherwise, the brake resistor may excessively overheat due to damage of the
brake transistor and such, causing a fire.

« Do not connect a resistor directly to the DC terminals P/+, N/-. This could cause a fire.

3. Injury Prevention ACAUT'ON

e Apply only the voltage specified in the instruction manual to each terminal.
Otherwise, burst, damage, etc. may occur.

e Ensure that the cables are connected to the correct terminals. Otherwise, burst,
damage, etc. may occur.

* Always make sure that polarity is correct to prevent damage, etc. Otherwise,
burst, damage, etc. may occur.

* While power is on or for some time after power-off, do not touch the inverter as it
is hot and you may get burnt.

e The electronic thermal relay function does not guarantee protection of the motor
from overheating.

e Do not use a magnetic contactor on the inverter input for frequent starting/
stopping of the inverter.

* Use a noise filter to reduce the effect of electromagnetic interference. Otherwise
nearby electronic equipment may be affected.

o Take measures to suppress harmonics. Otherwise power supply harmonics from
the inverter may heat/damage the power factor correction capacitor and
generator.

e When a 400V class motor is inverter-driven, please use an insulation-enhanced
motor or measures taken to suppress surge voltages. Surge voltages
attributable to the wiring constants may occur at the motor terminals,
deteriorating the insulation of the motor.

o When parameter clear or all clear is performed, reset the required parameters
before starting operations. Each parameter returns to the initial value.

e The inverter can be easily set for high-speed operation. Before changing its
setting, fully examine the performances of the motor and machine.

¢ In addition to the inverter's holding function, install a holding device to ensure
safety.

e Before running an inverter which had been stored for a long period, always
perform inspection and test operation.

o For prevention of damage due to static electricity, touch nearby metal before
touching this product to eliminate static electricity from your body.

(5) Emergency stop ACAUT'ON

e Provide a safety backup such as an emergency brake which will prevent the
machine and equipment from hazardous conditions if the inverter fails.

¢ When the breaker on the inverter input side trips, check for the wiring fault (short
circuit), damage to internal parts of the inverter, etc. Identify the cause of the trip,
then remove the cause and power on the breaker.

 When the protective function is activated, take the corresponding corrective

4. Additional Instructions

Also note the following points to prevent an accidental failure, injury, electric action, then reset the inverter, and resume operation.

shock, etc. (6) Maintenance, inspection and parts replacement

(1) Transportation and installation

ACAUTION

ACAUTION

When carrying products, use correct lifting gear to prevent injury.

Do not stack the inverter boxes higher than the number recommended.

Ensure that installation position and material can withstand the weight of the

inverter. Install according to the information in the instruction manual.

* Do not install or operate the inverter if it is damaged or has parts missing. This can
result in breakdowns.

* When carrying the inverter, do not hold it by the front cover or setting dial; it may

fall off or fail.

Do not stand or rest heavy objects on the product.

Check the inverter mounting orientation is correct.

Prevent other conductive bodies such as screws and metal fragments or other

flammable substance such as oil from entering the inverter.

As the inverter is a precision instrument, do not drop or subject it to impact.

Use the inverter under the following environmental conditions. Otherwise, the

inverter may be damaged.

Ambient LD, ND (inifial -10°C to +50°C (non-freezing)
temperature sefting), HD

SLD -10°C to +40°C (non-freezing)
Ambient humidity 90% RH or less (non-condensing)
Storage temperature -20°C to +65°C *1

Indoors (free from corrosive gas, flammable gas, oil
mist, dust and dirt)

Maximum 1000m above sea level for standard operation.
Atter that derate by 3% for every extra 500m up to 2500m
(92%) 5.9ms? or less *2 (conforming to JIS C 60068-2-6)
*1 Temperature applicable for a short time, e.g. in transit.

*2 2.9m/s? or less for the 04320 or more.

Atmosphere

Environment

Altitude, vibration

« Do not carry out a megger (insulation resistance) test on the control circuit of the
inverter.

(7) Disposing of the inverter

ACAUTION

e Treat as industrial waste.

General instructions |

Many of the diagrams and drawings in this instruction manual show the inverter
without a cover, or partially open. Never run the inverter in this status. Always
replace the cover and follow this instruction manual when operating the
inverter.
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1/ OUTLINE

This chapter describes the basic "OUTLINE" for use of this
product.
Always read the instructions before using the equipment

1.1 Product checking and parts identification................ 2
1.2 Inverter and peripheral devices............ccccceevevnnns 3
1.3 Method of removal and reinstallation of the front

(070 )Y = SRR )
1.4 Installation of the inverter and enclosure design.....7
<Abbreviations>
DU ., Operation panel (FR-DU07)
PU. e Operation panel (FR-DUOQ7) and parameter unit (FR-PU04/

FR-PUQ7)

Inverter ..., Mitsubishi inverter FR-A700 series
FR-A700 ..o Mitsubishi inverter FR-A700 series
P Parameter Number
PU operation..........cccccoeeeeunee. Operation using the PU (FR-DUO7/FR-PU04/FR-PUOQ7).
External operation .................. Operation using the control circuit signals
Combined operation ............... Combined operation using the PU (FR-DUO7/FR-PU04/

FR-PUQ7) and external operation.
Mitsubishi standard motor ...... SF-JR
Mitsubishi constant-torque motor. SF-HRCA

Vector dedicated motor........... SF-V5RU

<Trademarks>

+ LonWorks® is a registered trademark of Echelon Corporation in the U.S.A and other
countries.

» DeviceNetTM is a registered trademark of ODVA (Open DeviceNet Vender
Association, Inc.).

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




Product checking and parts identification \‘T

1.1 Product checking and parts identification

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the inverter side face to
ensure that the product agrees with your order and the inverter is intact.

e Inverter Type

FR-|A7|40|-|O|0126| -EC

Symbol | Voltage Class Symbol Type number
Three-phase 00023
AT740 400V class to Displays the rated current
12120 Cooling fan
(Refer to page 410)
R 342
RS-485 terminalsLJSB connector (Refer 10 page 342 PU connector
(Refer to page 311) (Refer to page 25)

Connector for plug-in option connection
(Refer to the instruction manual of options.)

Voltage/current input switch
(Refer to page 12)

AU/PTC switchover switch
(Refer to page 175.)

EMC filter ON/OFF connector
(Refer to page 13)

Operation panel (FR-DUQ7)
(Refer to page 60)

Power lamp
Lit when the control circuit
(R1/L11, S1/L21) is supplied
with power.

Alarm lamp
L|:1t mge;;?; ':t\;irjtser s Control circuit o
) terminal block
(major fault). (Refer to page 23) ﬂr‘
Main circuit
tflaerminal bloclk
Front cover (Refer to page 14) Charge lamp _
(Refer to page 5) Lit when power is supplied
’ to t?e main circtjit
(Refer to page 14,
Combed shaped i
) wiring cover Rating plate
Capacity plate (Refer 1o page 17) Rating plate [WMiTSUBISHI e
MODEL
Capacity plate | ERATIO 00126 EC Xxxfxxxl e e Toen o-Ar40-00126 EC
Inverter type  Serial number Output rating —p ot Ty
Serial number Ao 1D (50C) XXA SLD(dE)“Q}XA‘ ’
(Overload Current Rating|Ambient Temperature
SLD | 110% 60s, 120% 3s 40°C (104°F)
LD 20% 605, 150% 35 50°C (122°F)
D 50% 605, 200% 35 50°C (122°F)
A HD 00% 60s, 250% 3s 50 (122°F)
e ACCesSsOo .
ry o - DC reactor supplied (01800 or more)
Fan cover fixing screws (00620 or less) . Eyebolt for hanging the inverter (00770 to 06830)

(Refer to Installation Guideline)

. . M8 x two pieces
These screws are necessary for compliance with

the European Directive _—
Capacity Screw Size (mm) | Number @
4 | 00083, 00126 M3 x 35 1
8 00170 to 00380 M4 x 40 2 - Jumper (01800 only) (Refer to page 14)
v | 00470, 00620 M4 x 50 1 S
e

I For removal and reinstallation of covers, refer to page 5.



7/ Inverter and peripheral devices

1.2 Inverter and peripheral devices

Three-phase AC power supply USB connector

Use within the permissible power supply /b\personal cgmpl:]ter ars1d an inverter ct:n
specifications of the inverter. e connected with a USB (Verl. 1) cable.

(Refer to page 420) -

Inverter (FR-A700)

Moulded case circuit breaker (MCCB) or The life of the inverter is_influenced by
earth leakage current breaker (ELB), 3 ambient temperature. The ambient
fuse temperature should be as low as possible
The breaker must be selected carefully within the permissible range. This must b_e
since an in-rush current flows in the inverter poted e§peCIaIIy when the inverter is
at power on, installed in an e_nclosure. (Refer to page 7)
Wrong wiring might lead to damage of the
(Refer to page 4) inverter. The control signal lines must be
kept fully away from the main circuit to
protect them from noise. (Refer to page 12)
Refer to page 13 for the built-in EMC filter.

Magnetic contactor (MC)

Install the magnetic contactor to ensure

safety. Do not use this magnetic contactor

to start and stop the inverter. Doing so will

cause the inverter life to be shorten.
(Refer to page 4)

Reactor (FR-HAL, FR-HEL option)

Reactors (option) must be used when power
harmonics measures are taken, the power factor is
to be improved or the inverter is installed near a
large power supply system (1000kVA or more).
The inverter may be damaged if you do not use
reactors. Select the reactor according to the model.
Remove the jumpers across terminals P/+ - P1 to
connect the DC reactor to the 01160 or less.

(Refer to page 4.)

High-duty brake resistor
(FR-ABR®)

Braking capability of the
inverter built-in brake can be
improved. Remove the jumper
across terminal PR-PX when
connecting the high-duty brake
resistor. (00250 or less)

*3 Compatible with the 00620 or less.

AC reactor
(FR-HAL)

g

Noise filter %
RILL S/L2 TA3 (FR-BSF01, FR-BLF) et
PH P1 P+ NI- — uUuvw . -
= Install a noise filter to reduce |
I I I DC reactor (FR-HEL) Earth the electromagnetic noise |
Noise filter For the 01800 or more, a (Ground) generated from the inverter. - |
(FR-BLF) DC reactor is supplied. Effective in the range from O
& The 01800 or less has (/;I?we;ﬁys install the re1a4ct)or. about 1IMHz to 10MHz. A wire
abuilt-in common efer to page 14.
mode core. y should_ be wound four turns at
a maximum.
‘ Motor
Brake unit
(FR-BU'L, MT-BU52)

Earth (Ground)

Devices connected to the output
o Do not install a power chtor _corrgction capacitor,
| surge suppressor or radio noise filter on the output
side of the inverter. When installing a moulded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
moulded case circuit breaker.

Earth (Ground)

Power regeneration

common converter (FR-CV'1) Resistor unit

(FR-BR'L, MT-BR5'2)

High power factor converter
(FR-HC'L, MT-HC™?)

Power supply harmonics can Powerrtregeﬂ_err;tcl:t‘)zn The regenerative braking To prevent an electric shock, always earth (ground) the

be greatl_y suppres_sed. (%?Q;/lebrgii&\g (;apab?Iity is obtained. capabil_ity of the inverter can motor and invert_er. For reQUction of iv_wduction noise

Install this as required. Install this as required. be exhibited fully. from the power line of the inverter, it is recommended
Install this as required. to wire the earth (ground) cable by returning it to the

*1 Compatible with the 01800 or less.
*2 Compatible with the 02160 or more.

CAUTION

Do not install a power factor correction capacitor, surge suppressor or radio noise filter on the inverter output side. This will cause the
inverter to trip or the capacitor, and surge suppressor to be damaged. If any of the above devices are connected, immediately remove them.
Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the communication
devices (such as AM radios) used near the inverter. An EMC filter can minimize noise interference.

(Refer to page 13.)

Refer to the instruction manual of each option and peripheral devices for details of peripheral devices.

earth (ground) terminal of the inverter.




Inverter and peripheral devices \‘T

1.2.1 Peripheral devices

Check the motor capacity of the inverter you purchased. Appropriate peripheral devices must be selected according to
the capacity. Refer to the following list and prepare appropriate peripheral devices:

400V class
Breaker Selection+2,4 Input Side Magnetic Contactor:3
Motor Output . - -
(KW)-1 Applicable Inverter Type Reactor connection Reactor connection
without with without with

0.4 FR-A740-00023-EC 30AF 5A 30AF 5A S-N10 S-N10
0.75 FR-A740-00038-EC 30AF 5A 30AF 5A S-N10 S-N10

1.5 FR-A740-00052-EC 30AF 10A 30AF 10A S-N10 S-N10

2.2 FR-A740-00083-EC 30AF 10A 30AF 10A S-N10 S-N10

3.7 FR-A740-00126-EC 30AF 20A 30AF 15A S-N10 S-N10

5.5 FR-A740-00170-EC 30AF 30A 30AF 20A S-N20 S-N11, N12
7.5 FR-A740-00250-EC 30AF 30A 30AF 30A S-N20 S-N20

11 FR-A740-00310-EC 50AF 50A 50AF 40A S-N20 S-N20

15 FR-A740-00380-EC 100AF 60A 50AF 50A S-N25 S-N20
18.5 FR-A740-00470-EC 100AF 75A 100AF 60A S-N25 S-N25

22 FR-A740-00620-EC 100AF 100A 100AF 75A S-N35 S-N25

30 FR-A740-00770-EC 225AF 125A 100AF 100A S-N50 S-N50

37 FR-A740-00930-EC 225AF 150A 225AF 125A S-N65 S-N50

45 FR-A740-01160-EC 225AF 175A 225AF 150A S-N80 S-N65

55 FR-A740-01800-EC 225AF 200A 225AF 175A S-N80 S-N80

75 FR-A740-02160-EC — 225AF 225A — S-N95

90 FR-A740-02600-EC — 225AF 225A — S-N150

110 FR-A740-03250-EC — 225AF 225A — S-N180
132 FR-A740-03610-EC — 400AF 400A — S-N220
160 FR-A740-04320-EC — 400AF 400A — S-N300
185 FR-A740-04810-EC — 400AF 400A — S-N300
220 FR-A740-05470-EC — 600AF 500A — S-N400
250 FR-A740-06100-EC — 600AF 600A — S-N600
280 FR-A740-06830-EC — 600AF 600A — S-N600
315 FR-A740-07700-EC — 800AF 700A — S-N600
355 FR-A740-08660-EC — 800AF 800A — S-N600
400 FR-A740-09620-EC — 1000AF 900A — S-N800
450 FR-A740-10940-EC _ 1000AF 1000A — ;‘;?g(fpm o
500 FR-A740-12120-EC — 1200AF 1200A _ ;{‘;?gcf‘pm et

*1  Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage of 400VAC 50Hz.
*2  Select the MCCB according to the inverter power supply capacity.
Install one MCCB per inverter. —- MCCB @
For installations in the United States or Canada, use the fuse certified by the UL and cUL.
MCCB INV
(Refer to B Installation Guideline.) [NV @
*3  Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic
contactor is used for emergency stop during motor driving, the electrical durability is 25 times.
When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the MC
with class AC-3 rated current for the motor rated current.
*4  When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter, etc. Identify
the cause of the trip, then remove the cause and power on the breaker.



Method of removal and reinstallation of the
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1.3 Method of removal and reinstallation of the front cover

eRemoval of the operation panel
1) Loosen the two screws on the operation panel. 2) Push the left and right hooks of the operation panel

(These screws cannot be removed.) and pull the operation panel toward you to remove.

When reinstalling the operation panel, insert it straight to reinstall securely and tighten the fixed screws of the
operation panel.

FR-A740-00620 or less

eRemoval
1) Loosen the installation screws of the 2) Pull the front cover toward you to remove by pushing an
front cover.

"
: Ul z
1 ) 5
| (@]
M""mﬂﬂ Installation hoo/k
)

®Reinstallation
1) Insert the two fixed hooks on the left side of 2) Using the fixed hooks as supports, 3) Tighten the installation

the front cover into the sockets of the securely press the front cover screws and fix the front
inverter. against the inverter. cover.

(Although installation can be done

with the operation panel mounted,

make sure that a connector is

securely fixed.)

|:> Front cover

\Gi

J]| Front cover




Method of removal and reinstallation of the
front cover X

FR-A740-00770-EC or more

®Removal
1) Remove installation screws on  2) Loosen the installation 3) Pull the front cover 2 toward you to
the front cover 1 to remove the screws of the front cover 2. remove by pushing an installation
front cover 1. hook on the right side using left

fixed hooks as supports.

:{> s i
L Y (Y Installation hook
— E

Front cover 2

o

/EG
eReinstallation

1) Insert the two fixed hooks on the left side of the 2) Using the fixed hooks as supports, securely
front cover 2 into the sockets of the inverter. press the front cover 2 against the inverter.
(Although installation can be done with the
operation panel mounted, make sure that a
connector is securely fixed.)

Front cover 2

call—

3) Fix the front cover 2 with the 4) Fix the front cover 1 with the
installation screws. installation screws.

Front cover 2

REMARKS
- For the FR-A740-04320-EC or more, the front cover 1 is separated into two parts.

—— CAUTION

1. Fully make sure that the front cover has been reinstalled securely. Always tighten the installation screws of the front cover.
2. The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Before reinstalling the front
cover, check the serial numbers to ensure that the cover removed is reinstalled to the inverter from where it was removed.
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1.4 Installation of the inverter and enclosure design

When an inverter enclosure is to be designed and manufactured, heat generated by contained equipment, etc., the
environment of an operating place, and others must be fully considered to determine the enclosure structure, size and
equipment layout. The inverter unit uses many semiconductor devices. To ensure higher reliability and long period of
operation, operate the inverter in the ambient environment that completely satisfies the equipment specifications.

1.4.1 Inverter installation environment

As the inverter installation enviromnet should satisfiy the standard specifications indicated in the following table,
operation in any place that does not meet these conditions not only deteriorates the performance and life of the
inverter, but also causes a failure. Refer to the following points and take adequate measures.

Environmental standard specifications of inverter

Item Description
. LD, ND(Initial setting), HD | -10 to +50°C (non-freezing)
Ambient temperature =gy 210 to +40°C (non-freezing)
Ambient humidity 90% RH maximum (non-condensing)
Atmosphere Free from corrosive and explosive gases, dust and dirt
Maximum Altitude 1,000m or less
Vibration 5.9m/s2 or less *1 (JIS C 60068-2-6 compliant)

*1  2.9m/s? or less for the FR-A740-04320 or more.

(1) Temperature

The permissible ambient temperature of the inverter is -10°C to +50°C or -10°C to +40°C (when SLD is set). Always
operate the inverter within this temperature range. Operation outside this range will considerably shorten the service
lives of the semiconductors, parts, capacitors and others. Take the following measures so that the ambient temperature
of the inverter falls within the specified range.

1)Measures against high temperature
» Use a forced ventilation system or similar cooling system. (Refer to page 9.)
+ Install the enclosure in an air-conditioned electrical chamber.
» Block direct sunlight.
* Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.
+ Ventilate the area around the enclosure well.
2)Measures against low temperature
» Provide a space heater in the enclosure.
* Do not power off the inverter. (Keep the start signal of the inverter off.)

3)Sudden temperature changes
» Select an installation place where temperature does not change suddenly.
* Avoid installing the inverter near the air outlet of an air conditioner.
« If temperature changes are caused by opening/closing of a door, install the inverter away from the door.

(2) Humidity

Normally operate the inverter within the 45 to 90% range of the ambient humidity. Too high humidity will pose problems
of reduced insulation and metal corrosion. On the other hand, too low humidity may produce a spatial electrical
breakdown. The insulation distance specified in JEM1103 "Control Equipment Insulator" is defined as humidity 45 to
85%.
1)Measures against high humidity
* Make the enclosure enclosed, and provide it with a hygroscopic agent.
+ Take dry air into the enclosure from outside.
* Provide a space heater in the enclosure.
2)Measures against low humidity
What is important in fitting or inspection of the unit in this status is to discharge your body (static electricity)
beforehand and keep your body from contact with the parts and patterns, besides blowing air of proper humidity into
the enclosure from outside.

3)Measures against condensation
Condensation may occur if frequent operation stops change the in-enclosure temperature suddenly or if the outside-
air temperature changes suddenly.
Condensation causes such faults as reduced insulation and corrosion.
+ Take the measures against high humidity in 1).
* Do not power off the inverter. (Keep the start signal of the inverter off.)

[N
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(3) Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contact of contact points, reduced insulation or reduced cooling effect due
to moisture absorption of accumulated dust and dirt, and in-enclosure temperature rise due to clogged filter.

In the atmosphere where conductive powder floats, dust and dirt will cause such faults as malfunction, deteriorated
insulation and short circuit in a short time.

Since oil mist will cause similar conditions, it is necessary to take adequate measures.

Countermeasures
* Place in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 9.)
* Purge air.
Pump clean air from outside to make the in-enclosure pressure higher than the outside-air pressure.

(4) Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or
the relays and switches will result in poor contact.
In such places, take the measures given in Section (3).

(5) Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion proof enclosure.

In places where explosion may be caused by explosive gas, dust or dirt, an enclosure cannot be used unless it
structurally complies with the guidelines and has passed the specified tests. This makes the enclosure itself expensive
(including the test charges).

The best way is to avoid installation in such places and install the inverter in a non-hazardous place.

(6) Highland

Use the inverter at the altitude of within 1000m.
If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate
dielectric strength.

(7) Vibration, impact

The vibration resistance of the inverter is up to 5.9m/s? (2.9m/s? for the FR-A740-04320 or more) at 10 to 55Hz
frequency and 1mm amplitude as specified in JIS C 60068-2-6.

Vibration or impact, if less than the specified value, applied for a long time may make the mechanism loose or cause
poor contact to the connectors.

Especially when impact is imposed repeatedly, caution must be taken as the part pins are likely to break.

Countermeasures

» Provide the enclosure with rubber vibration isolators.

+ Strengthen the structure to prevent the enclosure from resonance.
+ Install the enclosure away from sources of vibration.
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1.4.2 Cooling system types for inverter enclosure

From the enclosure that contains the inverter, the heat of the inverter and other equipment (transformers, lamps,
resistors, etc.) and the incoming heat such as direct sunlight must be dissipated to keep the in-enclosure temperature
lower than the permissible temperatures of the in-enclosure equipment including the inverter.

The cooling systems are classified as follows in terms of the cooling calculation method.

1) Cooling by natural heat dissipation from the enclosure surface (Totally enclosed type)

2) Cooling by heat sink (Aluminum fin, etc.)

3) Cooling by ventilation (Forced ventilation type, pipe ventilation type)

4) Cooling by heat exchanger or cooler (Heat pipe, cooler, etc.)

Cooling System Enclosure Structure Comment
I Low in cost and generally used, but the enclosure size
Natural ventilation «Z . . e
increases as the inverter capacity increases. For
(Enclosed, open type) IN . "
£ relatively small capacities.
T |
Natural
cooling
< < Being a totally enclosed type, the most appropriate for
Natural ventilation (Totally hostile environment having dust, dirt, oil mist, etc. The
enclosed type) X enclosure size increases depending on the inverter
AL capacity.
® N
Heatsinkr¢ 699 . e . . .
Heatsink coolin ea S'n\ Having restrictions on the heatsink mounting position
9 l INV] and area, and designed for relative small capacities.
N
\’E‘/
tt i i i i
Forced Forced ventilation ’7 Zor gepgral |nddoor |r:stacl’lat|t9n. Appdror;trlate fordenclosure
cooling ownsizing and cost reduction, and often used.
“~0f§}11—Heat
v§tti | pipe
Heat pipe l b Totally enclosed type for enclosure downsizing.
INV|
— 4
1.4.3 Inverter placement
(1) Installation of the Inverter
Installation on the enclosure —— CAUTION

00023 to 00620 00770 or more
When encasing multiple inverters, install them in parallel as

a cooling measure. Install the inverter vertically.

o

.
Fix six positions for the FR-A740-04320 to
08660 and fix eight positions for the FR-A740-

09620 to 12120.
* Refer to the clearances on the next page.

[N

OUTLINE
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(2) Clearances around the inverter

To ensure ease of heat dissipation and maintenance, leave at least the shown clearances around the inverter. At least the
following clearances are required under the inverter as a wiring space, and above the inverter as a heat dissipation space.
Ambient temperature and humidity

Clearances (front) Clearances (side)

é Measurement ) (" 01800 or less 02160 or more N\ IRkt 3 )
position
X5com | Inverter | 5cm* ! !
ﬂ 10cm or more 20cm or more | |
5cm ] S5cm 10cm 10cm ! |
IF\)/IOeSai\t?(L)Jrr]ementx sem or more * ormore *  or more ﬁ or more |5cm |Inverter| |
P '
Temperature: -10°C to 50°C (LD, A= N = |or more I
ND*, HD) 1 | |
-10°C to 40°C (SLD) I_ J
) . * Initial setting ﬂ 10cm or more ﬂZOcm or more \___ - _J
\Ambient humidity: 90% RH maximum/ \_ )

Leave enough clearances and take
cooling measures.

*1cm or more for 00126 or less

| REMARKs

I For replacing the cooling fan of the 04320 or more, 30cm of space is necessary in front of the inverter. Refer to page 410 for fan
replacement.

@)

Mount the inverter on a wall as specified. Do not mount it horizontally or any other way.

Inverter mounting orientation

(4) Above the inverter

Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed above the inverter
should be heat resistant.

(5) Arrangement of multiple inverters

When multiple inverters are placed in the same
enclosure, generally arrange them horizontally as
shown in the right figure (a). When it is inevitable to
arrange them vertically to minimize space, take such
measures as to provide guides since heat from the

Inverter Inverter Inverter Inverter

bottom inverters can increase the temperatures in the
top inverters, causing inverter failures.

| Guide

Guide |

Inverter

Inverter

Guide

When mounting multiple inverters, fully take caution
not to make the ambient temperature of the inverter
higher than the permissible value by providing
ventilation and increasing the enclosure size.

Enclosure Enclosure L

(a) Horizontal arrangement (b) Vertical arrangement
Arrangement of multiple inverters

(6) Placement of ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of
the unit as warm air by the cooling fan. When intalling a —
ventilation fan for that heat, determine the place of ventilation
fan installation after fully considering an air flow. (Air passes
through areas of low resistance. Make an airway and airflow
plates to expose the inverter to cool air.)

\/_\ {vv

(=)

‘\
N\
e,

|

Inverter

(=)

<Good example> <Bad example>
Placement of ventilation fan and inverter

10



2 WIRING

This chapter describes the basic "WIRING" for use of this
product.
Always read the instructions before using the equipment

2.1 WIMING o 12

2.2 Main circuit terminal specifications.......................... 14 1
2.3 Control circuit specifications..........ccccccooeveeeiineennn, 23 —
2.4 Connection of motor with encoder (vector control) .31

2.5 Connection of stand-alone option units................... 37

11 L
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2.1 Wiring

2.1.1

(©Main circuit terminal
(O Control circuit terminal

Source logic

*1. DC reactor (FR-HEL)

Be sure to connect the DC reactor
supplied with the 01800 or more.
When a DC reactor is connected to
the 01160 or less, remove the jumper
across P1-P/+. (Refer to page 14)

Earth

Terminal connection diagram

Three-phase AC :
power supply 1

*2. To supply power to the
control circuit separately,
remove the jumper across
R1/L11 and S1/L21.

Earth

Control input signals (No voltage input allowed)

the input terminal

Terminal functions vary with

assignment (Pr. 178 to Pr. 189)

(Refer to page 219) rOtaSttlgR )
Start self-

holding selection
High speed ¢
Multi-speed Middle |

selection speed
*3. JOG terminal can be used Low speed {

as pulse train input terminal.

Use Pr.291 to select Jog mode ¢

Second function selection ¢

terminal.

*4. AU terminal can be
used as PTC input

1 JOG/pulse.

Terminal 4 input selection
(Current input selection)

Selection of automatic restart
after instantaneous ¢

) power failure
Contact input common (Sink)
(Common for external power supply transistor)
24VDC power supply
Contact input common
(Common for external power supply transistor)

Output stop ¢

Forward
rotation
start
Reverse

Reset ¢

02160 or more.

*7. A CN8 connector is provided with the

@o

Brake resistor (FR-ABR)
Remove the jumper across terminal PR-PX
when connecting a brake resistor.

(00023 to 00250)

Terminal PR is provided for the 00023 to 00620.
Install a thermal relay to prevent an overheat

and burnout of the brake resistor.
(Refer to page 39)

Brake unit
N (Option)
i o *8.
Jumperl /-7 Jumper ; b
(Ground) . o : Lo
O o O O
P1 P/+ | PX PR |IN/- 9’;‘8
R
Inrush current
limit circuit
3 J e \L; o,
ON__*EMC filter 1K EXo
L33 onioFF W
 connecter

10E(+10V)

Frequency setting
potentiometer
1/2W1kQ

*6

10(+5V)

input specifications

t010V) and ON to select

*5. Terminal input specifications
can be changed by analog

switchover (Pr. 73, Pr. 267).
Set the voltage/current input

select voltage input (0 to 5V/0|

current input (0 to 20mA).
(Refer to page 271)

o—|
AUX|I|ary(+)>-‘—'—
input ()>—~—'—7—<
Terminal
4 input (+)>—r——
(Current (-)>—— ;
input)

' Connector

connection

6.

It is recommended to use 2W1kQ
when the frequency setting signal
is changed frequently.

CAUTION

To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables.
After wiring, wire offcuts must not be left in the inverter.

:
:
:
|
:
:
|
:
:
|
:
:
|
:
:
|
:
:
|
:
:
:
i switch in the OFF position to
:
:
|
:
:
|
:
:
|
:
:
|
:
:
|
:
:
|
:
:
|
:
:

4 <0t0 5VDC

*5 Voltage/current
input swnch

2l
el

[0 to 5VDC] (nitial value)

2 (0 to 10VDC >
5 <4 0 20mADC S¢e9)"5

(Analog common)

1 0 to +10VDC| (nitial value)

(0to +5VDC selected)+5

4 to 20mADC|(Initial value)

g5
010 10VDC selected>

\ for plug-in option

| Option connector 1 |

| Option connector 2 |

| Option connector 3 |

Relay output 1
(Alarm output)

Motor
IM

— Earth (Ground)

Relay output

Terminal functions
vary with the output
terminal assignment
(Pr. 195, Pr. 196)

(Refer to page 226)

Relay output 2

PU
connector

UsB
connector

[
>

Running

Terminating -

resistor VCC

Up to frequency

Instantaneous
power failure

|

Open collector output

Terminal functions
vary with the output
terminal assignment
(Pr. 190 to Pr. 194)

(Refer to page 226)

Frequency detection

Open collector output common
Sink/source common

(0 to 20mADC)

(0 to 10VDC)

RS-485 terminals

Data transmission

Data reception

GND

5V (Permissible load
current 100mA)

Analog current output

Analog signal output

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

Set the voltage/current input switch in right position. Different setting may cause a fault, failure or malfunction.

12




f?? Wiring

2.1.2 EMC filter

This inverter is equipped with a built-in EMC filter (capacitive filter) and zero-phase reactor.
Effective for reduction of air-propagated noise on the input side of the inverter.

The EMC filter is factory-set to enable (ON).
To disable it, fit the EMC filter ON/OFF connector to the OFF position.
The input side zero-phase reactor, built-in the 01800 or less inverter, is always valid regardless of on/off of the EMC

filter on/off connector.

00126 or less 00170, 00250 00310 or more

FILTER FILTER FILTER

ON || OFF
me i
>
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON
(initial setting) (initial setting) (initial setting)
00023 to 00126 00170, 00250 00310, 00380 00470, 00620 00770 or more
J b 0 ed [° O O S
Y kAl D o '
1 9 a 1° T EMC filter
S ON/OFF
/ \ ]E B connector
= o
uuuuuu |

Eas!

0,

i L
!;ﬁ%%?Eaﬁaﬁaﬂaﬁ%%%aﬁaﬁ N

o
e

UET|
nJ

Lo

<How to disconnect the connector>

(1) Before removing a front cover, check to make sure that the indication of the inverter operation panel is off, wait for
at least 10 minutes after the power supply has been switched off, and check that there are no residual voltage
using a tester or the like. (Refer to page 5.)

(2) When disconnecting the connector, push the fixing tab and pull the connector straight without pulling the cable or
forcibly pulling the connector with the tab fixed. When installing the connector, also engage the fixing tab securely.
(If it is difficult to disconnect the connector, use a pair of long-nose pliers, etc.)

ﬁ%ﬁé/@i

N

WIRING

EMC filter Disengage connector fixing tab With tab disengaged,
ON/OFF connector pull up the connector straight.
(Side view)
—— CAUTION

Fit the connector to either ON or OFF.

A WARNING

While power is on or when the inverter is running, do not open the front cover. Otherwise you may get an electric shock.

13



Main circuit terminal specifications X

2.2 Main circuit terminal specifications

2.2.1 Specification of main circuit terminal
U] Terminal Name Description
Symbol
R/L1, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter
T/IL3 (FR-HC and MT-HC) or power regeneration common converter (FR-CV).
uv,w Inverter output Connect a three-phase squirrel-cage motor.
Connected to the AC power supply terminals R/L1 and S/L2. To retain the
alarm display and alarm output or when using the high power factor
converter (FR-HC and MT-HC) or power regeneration common converter
(FR-CV), remove the jumpers from terminals R/L1-R1/L11 and S/L2-S1/
L21 and apply external power to these terminals.
g:ll::;::’ zgx‘:;lsgfg:)i’tfor Do not turn off the power supply for control circuit (R1/L11, S1/L21) with the
main circuit power (R/L1, S/L2, T/L3) on. Doing so may damage the
inverter. The circuit should be configured so that the main circuit power (R/
L1, S/L2, T/L3) is also turned off when the power supply for control circuit
(R1/L11, S1/L21) is off.
00380 or less : 60VA, 00470 or more : 80VA
. Remove the jumper from terminals PR-PX (00250 or less) and connect an
Brake resistor . ; .
. optional brake resistor (FR-ABR) across terminals P/+-PR.
P/+, PR connection : . . .
For the 00620 or less, connecting the resistor further provides regenerative
(00620 or less) .
braking power.
Brake unit Connect the brake unit (FR-BU, BU and MT-BU5), power regeneration
P/+, N/- connection common converter (FR-CV), high power factor converter (FR-HC and
MT-HC) or power regeneration converter (MT-RC).
DC reactor For the 01160 or less, remove the jumper across terminals P/+ - P1 and
P/+, P1 . connect the DC reactor. (As a DC reactor is supplied with the 01800 or
connection .
more as standard, be sure to connect the DC reactor.”)
PR. PX Built-in brake circuit | When the jumper is connected across terminals PX-PR (initial status),
’ connection the built-in brake circuit is valid. (Provided for the 00250 or less.)
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed
(grounded).

* Connecting a DC reactor to the 01800
« When using the inverter for LD or SLD rating, always connect the supplied DC reactor.

« To improve power factor and suppress harmonics with a reactor when using the inverter for ND or HD rating, connect the supplied DC reactor.

« Itis not necessary to connect the supplied DC reactor for operation other than the above. When not connecting the supplied DC reactor, connect

a supplied jumper across terminals P/+ and P1.

« The inverter operates only when either a DC reactor or jumper is connected.

—— CAUTION

- When connecting a dedicated brake resistor (FR-ABR) and brake unit (FR-BU, BU) remove jumpers across terminals PR-PX
(00250 or less). For details, refer to page 37 to 40.

14




7/ Main circuit terminal specifications

2.2.2 Terminal arrangement of the main circuit terminal, power supply and the motor
wiring.

400V class

FR-A740-00023 to 00126-EC

FR-A740-00170, 00250-EC

Screw size (M4)

i

Power supply (£ ,— Motor
Screw size (M5)

(] e el (51 ° ch |
Jumper: |I ° TMH‘ ‘ Pl e
I “ ® Jumper
S@ | Jumper \J\U_H - 7
crew size
(Ma) Charge lamp Screw(,s\;zf)
Power
supply Motor
: D— Power supply &) Motor ﬂ ;
Screw size
(M4)
FR-A740-00310, 00380-EC FR-A740-00470, 00620-EC
- ‘
o V ) || Screw size
oo
Screw size (M4)
Charge lamp _____ _,o ®O @|
Jumper Jumper
Charge lamp Screw size (M6) ‘
Jumper
Screw size (M5)

Jumper

Motor

S

Screw size (M6) ( )

Power supply

Nl

Screw size(M4) |©

FR-A740-00770, 00930, 01160-EC

IS

RULLLJISUL2L

o
™~ Charge lamp

Jumper

Power
supply

Screw size
(00770: M6

®

00930, 01160: M8)

®)
®
Jumper
® _[]
D D
Screw size
(00770: M6 Motor L

00930, 01160: M8)

FR-A740-01800-EC

RLISLAMLY . NH P1
Qo

Power
supply

DC reactor *

Screw size
(m8)
* Refer to page 14 for connection of the DC reactor.

15
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FR-A740-02160, 02600-EC

RULLL|SIL2L

Screw size (M4) 2

Jumper

Screw size(M10)

Screw size
(M10)

FR-A740-03250, 03610-EC

Power supply
Screw size (M12)
(for option)

SIL2L| Screw size (M4)

a8

Charge lamp

Jumper

Screw size (M10)

o9

Screw size,

M 10)

DC reactor

FR-A740-04320, 04810-EC

@9

RULLLSUL2L Screw size (M4)

Charge lamp

Jumper

Screw size

Power supply

M 10)

Screw size (M12)
(for option)

DC reactor

FR-A740-05470 to 12120-EC

RULLL Screw size (M4)

O\

Charge lamp

Jumper

%@ k % Screw size (M12)

Power supply

DC reactor

Screw size (M10)

16
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—— CAUTION
- The power supply cables must be connected to R/L1, S/L2, T/L3. Never connect the power cable
to the U, V, W of the inverter. Doing so will damage the inverter. (Phase sequence needs not to be
matched.)
Connect the motor to U, V, W. At this time, turning on the forward rotation switch (signal) rotates
the motor in the counterclockwise direction when viewed from the motor shaft.
When wiring the inverter main circuit conductor of the 05470 or more, tighten a nut from the right
side of the conductor. When wiring two wires, place wires on both sides of the conductor. (Refer to
the drawing on the right.) For wiring, use bolts (nuts) provided with the inverter.

¢ Handling of the wiring cover
(FR-A740-00470, 00620-EC)
For the hook of the wiring cover, cut off the necessary
parts using a pair of long-nose pliers etc.

—— CAUTION
Cut off the same number of lugs as wires. If parts where
no wire is put through has been cut off (10mm or more),
protective structure (JEM1030) becomes an open type
(IP00).

N

WIRING
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2.2.3 Cables and wiring length

(1) Applied cable size
Select the recommended cable size to ensure that a voltage drop will be 2% max.
If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor
torque to decrease especially at the output of a low frequency.
The following table indicates a selection example for the wiring length of 20m.
400V class (when input power supply is 440V)

Crimping Cable Sizes
Applicable Inverter Terminal|Tightening] Terminal HIV, etc. (mm2) “ AWG/MCM *2| PVC, etc. (mm2) .
Type Rl ctte RIL1, RILA, Earth | gyL1, RIL1, Earth
Size4 | NmM | g5 yvw| sz |UV,W|PH Pl |Ground) SiL2, |U,V,W| Si2, |U,V, W |(Ground)
TIL3 TIL3 Cable TIL3 T/L3 Cable
FR-A740-00023 to
00126-EC M4 1.5 2-4 2-4 2 2 2 2 14 14 25 2.5 2.5
FR-A740-00170-EC M4 1.5 2-4 2-4 2 2 3.5 3.5 12 14 25 2.5 4
FR-A740-00250-EC M4 1.5 55-4 | 554 3.5 3.5 3.5 3.5 12 12 4 4 4
FR-A740-00310-EC M5 2.5 55-5 | 5.5-5 55 55 55 8 10 10 6 6 10
FR-A740-00380-EC M5 2.5 8-5 8-5 8 8 8 8 8 8 10 10 10
FR-A740-00470-EC M6 4.4 14-6 8-6 14 8 14 14 6 8 16 10 16
FR-A740-00620-EC M6 4.4 14-6 14-6 14 14 22 14 6 6 16 16 16
FR-A740-00770-EC M6 4.4 22-6 22-6 22 22 22 14 4 4 25 25 16
FR-A740-00930-EC M8 7.8 22-8 22-8 22 22 22 14 4 4 25 25 16
FR-A740-01160-EC M8 7.8 38-8 | 38-8 38 38 38 22 1 2 50 50 25
FR-A740-01800-EC M8 7.8 60-8 | 60-8 60 60 60 22 1/0 1/0 50 50 25
FR-A740-02160-EC M10 14.7 60-10 | 60-10 60 60 60 38 1/0 1/0 50 50 25
FR-A740-02600-EC M10 14.7 60-10 | 60-10 60 60 80 38 3/0 3/0 50 50 25
FR-A740-03250-EC |M10-M12| 14.7 80-10 | 80-10 80 80 80 38 3/0 3/0 70 70 35
FR-A740-03610-EC |M10-M12| 14.7 100-10|100-10| 100 100 100 38 4/0 4/0 95 95 50
FR-A740-04320-EC |M12-M10| 24.5 150-12|150-12| 125 150 150 38 250 | 250 120 120 70
FR-A740-04810-EC |M12-M10| 24.5 150-12|150-12 150 150 150 38 300 | 300 150 150 95
FR-A740-05470-EC |M12-M10| 24.5 100-12|100-12| 2x100 |2x100 | 2x100 60 |2x4/0|2x4/0| 2x95 | 2x95 95
FR-A740-06100-EC |M12-M10| 24.5 100-121100-12| 2x100 |2x100 | 2x125 60 |2x4/0|2x4/0| 2x95 | 2x95 95
FR-A740-06830-EC |M12-M10| 24.5 150-12|150-12| 2x125 | 2x125 | 2x125 60 |2x250(2x250(2x120|2x120| 120
FR-A740-07700-EC |M12-M10| 24.5 150-12|150-12| 2x150 | 2x150 | 2x150 | 100 |[2x300{2x300|2x150|2x150| 150
FR-A740-08660-EC |M12-M10| 24.5 C2-200({C2-200| 2x200 |2x200 | 2x200 | 100 |2x350|2x350(2x185|2x185| 2x95
FR-A740-09620-EC |M12-M10| 24.5 C2-200({C2-200| 2x200 |2x200 | 2x200 | 100 |2x400|2x400|2x185|2x185| 2x95
FR-A740-10940-EC |M12-M10| 24.5 C2-250(C2-250| 2x250 |2x250 | 2x250 | 100 |2x500|2x500(2x240 | 2x240 | 2x120
FR-A740-12120-EC |M12-M10| 24.5 C2-200({C2-250| 3x200 | 2x250 | 3x200 | 2x100 |2x500|2x500| 2x240 | 2x240 | 2x120

*1

*2

*3

*4

18

For the 01800 or less, the cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible
temperature of 75°C. Assumes that the ambient temperature is 50°C or less and the wiring distance is 20m or less.

For the 02160 or more, the recommended cable size is that of the cable (LMFC (heat resistant flexible cross-linked polyethylene insulated cable) etc.)
with continuous maximum permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed in an
enclosure.

For the 01160 or less, the recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C.
Assumes that the ambient temperature is 40°C or less and the wiring distance is 20m or less.

For the 01800 or more, the recommended cable size is that of the cable (THHN cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.

(Selection example for use mainly in the United States.)

For the 01160 or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of 70°C.
Assumes that the ambient temperature is 40°C or less and the wiring distance is 20m or less.

For the 01800 or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.

(Selection example for use mainly in Europe.)

The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing (grounding).

For the 03250 and 03610, screw sizes are different (<R/L1, S/L2, T/L3, U, V, W, a screw for earthing (grounding)> - <P/+ for option connection>)

For the 04320 or more, screw sizes are different. (<R/L1, S/L2, T/L3, U, V, W> - <a screw for earthing (grounding)>)



7 Main circuit terminal specifications

The line voltage drop can be calculated by the following formula:

V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]

1000

Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque
reduction) in the low speed range.

—— CAUTION

- Tighten the terminal screw to the specified torque.
A screw that has been tighten too loosely can cause a short circuit or malfunction.
A screw that has been tighten too tightly can cause a short circuit or malfunction due to the unit breakage.
Use crimping terminals with insulation sleeve to wire the power supply and motor.

line voltage drop [V]=

(2) Notes on earthing (grounding)

® Always earth (ground) the motor and inverter.
1)Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (ground) terminal, which must be connected to the ground before

use.

An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to

manufacture an insulating material that can shut off a leakage current completely, and actually, a slight current flow

into the case. The purpose of earthing (grounding) the case of an electrical apparatus is to prevent operator from
getting an electric shock from this leakage current when touching it.

To avoid the influence of external noises, this earthing (grounding) is important to audio equipment, sensors,

computers and other apparatuses that handle low-level signals or operate very fast.

2)Earthing (grounding) methods and earthing (grounding) work

As described previously, earthing (grounding) is roughly classified into an electrical shock prevention type and a

noise-affected malfunction prevention type. Therefore, these two types should be discriminated clearly, and the

following work must be done to prevent the leakage current having the inverter's high frequency components from
entering the malfunction prevention type earthing (grounding):

(@) Where possible, use independent earthing (grounding) for the inverter. If independent earthing (grounding) (1)
is impossible, use joint earthing (grounding) (Il) where the inverter is connected with the other equipment at an
earthing (grounding) point. Joint earthing (grounding) as in (lll) must be avoided as the inverter is connected
with the other equipment by a common earth (ground) cable.

Also a leakage current including many high frequency components flows in the earth (ground) cables of the
inverter and inverter-driven motor. Therefore, they must use the independent earthing (grounding) method and
be separated from the earthing (grounding) of equipment sensitive to the aforementioned noises.

In a tall building, it will be a good policy to use the noise malfunction prevention type earthing (grounding) with

steel frames and carry out electric shock prevention type earthing (grounding) in the independent earthing 2
(grounding) method.
(b) This inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national
and local safety regulations and electrical codes. (JIS, NEC section 250, IEC 536 class 1 and other applicable (O)
standards). Z
(c) Use the thickest possible earth (ground) cable. The earth (ground) cable should be of not less than the size 14
indicated in the table on the previous page. §

(d) The grounding point should be as near as possible to the inverter, and the ground wire length should be as
short as possible.

(e) Run the earth (ground) cable as far away as possible from the I/O wiring of equipment sensitive to noises and
run them in parallel in the minimum distance.

Inverter Other Inverter Other Other
equipment equipment Inverter equipment
M) ) N
() Independent earthing (grounding).......Good (I1) Common earthing (grounding).......Good (1) Common earthing (grounding)_. ...... Not allowed

n
&

\:{ To be compliant with the European Directive (Low Voltage Directive), refer to the Installation guideline.
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(3) Total wiring length
The overall wiring length for connection of a single motor or multiple motors should be within the value in the table below.
(The wiring length should be 100m maximum for vector control.)

Pr. 72 PWM fr.equency selection setting 00023 00038 00052 or
(carrier frequency) * more
2 (2kH) or less 300m 500m 500m
3 (3kHz), 4 (4kHz) 200m 300m 500m
5 (5kHz) to 9 (9kHz) 100m
50m

10 (10kHz) or more

Total wiring length (00052 or more)

500m or less

300m + 300m = 600m
When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the

motor terminals, deteriorating the insulation of the motor.
Refer to page 55 for measures against deteriorated insulation.

—— CAUTION
- Especially for long-distance wiring, the inverter may be affected by a charging current caused by the stray capacitances of the

wiring, leading to a malfunction of the overcurrent protective function or fast response current limit function or a malfunction or fault
of the equipment connected on the inverter output side. If fast-response current limit function malfunctions, disable this function.

(For Pr. 156 Stall prevention operation selection, refer to page 142 .)
For details of Pr. 72 PWM frequency selection , refer to page 268.

(4) Cable size of the control circuit power supply (terminal R1/L11, $1/L21)

- Terminal screw size: M4
- Cable size: 0.75mm? to 2mm?
- Tightening torque: 1.5N-m
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7 Main circuit terminal specifications

2.2.4 When connecting the control circuit and the main circuit separately
to the power supply (separate power)

<Connection diagram> When the protected circuit is activated, opening of the electromagnetic
MC contactor (MC) on the inverter power supply side results in power loss in the
/ ~OR/L1 Inverter control circuit, disabling the alarm output signal retention. Terminals R1/L11
Lo g and S1/L21 are provided to hold an alarm signal. In this case, connect the
E / Lo T3 power supply terminals R1/L11 and S1/L21 of the control circuit to the
LA RULLL primary side of the MC.
¢ S1/L21
Remove the jumper
¢ FR-A740-00023 to 00126
1)Loosen the upper screws.
2)Remove the lower screws. 3)
3)Remove the jumper \
4)Connect the separate power
supply cable for the control g
circuit to the lower terminals 1)

(R1/L11, S1/L21).

R1/L11

S1/L21

N

* FR-A740-00170 to 00250

WIRING

1)Remove the upper screws.
2)Remove the lower screws.
3)Remove the jumper. [
4)Connect the separate power \ 5

supply cable for the control 1)

circuit to the upper terminals
(R1/L11, S1/L21).

Main circuit
terminal block
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e FR-A740-00310 or more

1)Remove the upper screws

2)Remove the lower screws.

3)Pull the jumper toward you to
remove.

4) Connect the separate power supply
cable for the control circuit to the
upper terminals (R1/L11, S1/L21).
Never connect the power cable to
the terminals in the lower stand.
Doing so will damage the inverter.

R1/ S1/
{ L11 L21 Power supply

3)

®||®| terminal block
for the control circuit
Y

Power supply terminal block
for the control circuit

4
S

RILYs/L2[T/L3]

B

MCE \

Main power supply

o . O O i

Power supply
terminal block for
the control circuit

o
Te
S

n

N0

—— CAUTION

Do not turn off the control power (terminals R1/L11 and S1/L21) with the main circuit power (R/L1, S/L2, T/L3) on. Doing so may
damage the inverter.

Be sure to use the inverter with the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 removed when supplying power from
other sources. The inverter may be damaged if you do not remove the jumper.

The voltage should be the same as that of the main control circuit when the control circuit power is supplied from other than the
primary side of the MC.

The power capacity is 60VA or more for 00380 or less, 80VA or more for 00470 or more when separate power is supplied from R1/
L11, S1/L21.

When the power supply used with the control circuit is different from the one used with the main circuit, make up a circuit which will
switch off the main circuit power supply terminals R/L1, S/L2, T/L3 when the control circuit power supply terminals R1/L11, S1/L21
are switched off.

If the main circuit power is switched off (for 0.1s or more) then on again, the inverter resets and an alarm output will not be held.
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2.3 Control circuit specifications

2.3.1

Control circuit terminals

I:l indicates that terminal functions can be selected using Pr. 178 to Pr. 196 (I/O terminal function selection) (Refer to page 219.)

(1)

Input signals

input common
(source)

by undesirable currents.

Can be used as 24VDC 0.1A power supply.

When source logic has been selected, this terminal serves as a
contact input common.

Current
consumption
100mA

g | Terminal | Terminal Descriotion Rated Refer to
2| Symbol Name P Specifications page
Forward Turn on the STF signal to start forward When the STF and STR
STF . . . .
rotation start | rotation and turn it off to stop. signals are turned on ) 219
STR Reverse Turn on the STR signal to start reverse simultaneously, the stop | Input resistance
rotation start | rotation and turn it off to stop. command is given. 4.7kQ
1t
STOP holding Turn on the STOP signal to self-hold the start signal. 2$VDCg. 219
selection
- - - — Contacts at
RH, Multl-s_peed Multi-speed can be selected according to the combination of RH, | short-circuited: 4 219
RM, RL | selection RM and RL signals. to 6mADC
Jog mode Turn on the JOG signal to select Jog operation (initial setting) and 219
selection turn on the start signal (STF or STR) to start Jog operation.
Input resistance
JOG Pulse train JOG terminal can be used as pulse train input terminal. To use as | 2kQ
input pulse train input terminal, the Pr. 291 setting needs to be changed. | Contacts at 219
P (maximum input pulse: 100kpulses/s) short-circuited: 8
to 13mADC
Second Turn on the RT signal to select second function.
. When the second function such as "second torque boost" and
RT function " i . . 219
- second V/F (base frequency)" are set, turning on the RT signal
selection .
selects these functions.
Turn on the MRS signal (20ms or more) to stop the inverter
output.
LIRS Output stop Use to shut off the inverter output when stopping the motor by 219
electromagnetic brake.
5 Used to reset alarm output provided when protective function is Input resistance
15 activated. 4.7kQ
B Turn on the RES signal for more than 0.1s, then turn it off. Voltage at
(&)
g s Reset Initial setting is for reset always. By setting Pr. 75, reset can be set | opening: 21 to 219
8 to enabled only at an inverter alarm occurrence. Recover about 27VDC
1s after reset is cancelled. Contacts at
Terminal 4 inout Terminal 4 is made valid only when the AU signal is turned on. (The | short-circuited: 4
. P frequency setting signal can be set between 4 and 20mADC.) to 6mADC 271
selection . . : : T
AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
AU terminal is used as PTC input terminal (thermal protection of
PTC input the motor). When using it as PTC input terminal, set the AU/PTC 175
switch to PTC.
Selectlon of When the CS signal is left on, the inverter restarts automatically at
automatic . L .
power restoration. Note that restart setting is necessary for this
CS restart after . D : Lo 219
instantaneous operation. In the initial setting, a restart is disabled.
power failure (Refer to Pr. 57 Restart coasting time page 250)
E:Lesrig?clar Common terminal for contact input terminal (sink logic).
sD common Common output terminal for 24VDC 0.1A power supply (PC .
contact ir; ut terminal).
pL Isolated from terminals 5 and SE.
common (sink)
When connecting the transistor output (open collector output),
such as a programmable controller (PLC), when sink logic is Power supply
24VDC power | selected, connect the external power supply common for voltage range
PC supply, contact | transistor output to this terminal to prevent a malfunction caused | 19.2 to 28.8VDC 27
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AN

g | Terminal Terminal Description Rated Refer to
2| Symbol Name Specifications page
10VDC+0.4V
10E Frequency When connecting the frequency setting potentiometer at an initial | Permissible load 271
setting power status, connect it to terminal 10. current 10mA
supply Change the input specifications of terminal 2 when connecting it 5.2VDC+0.2V
10 to terminal 10E. (Refer to Pr. 73 Analog input selection in page 274.) Permissible load 271
current 10mA
Inputting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the
Frequency maximum output frequency at 5V (10V, 20mA) and makes input | Voltage input:
2 setting and output proportional. Use Pr: 73 to switch from among input 0 | Input resistance 271
(voltage) to 5VDC (initial setting), 0 to 10VDC, and 0 to 20mA. 10kQ + 1kQ
Set the voltage/current input switch in the ON position to select Maximum
2 current input (0 to 20mA). *1 permissible
§ Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the voltage 20VDC
> maximum output frequency at 20mA makes input and output Current input:
S Frequency proportional. This input signal is valid only when the AU signal is | Input resistance
> 4 setting on (terminal 2 input is invalid). Use Pr. 267 to switch from among 2459 +5Q 271
L“-: (current) input 4 to 20mA (initial setting), 0 to 5VDC, and 0 to 10VDC. Set | Maximum
the voltage/current input switch in the OFF position to select permissible
voltage input (0 to 5V/0 to 10V). Use Pr. 858 to switch terminal current 30mA
functions.*1
Input resistance
Frequency Inputting 0 to £5 VDC or 0 to £10VDC adds this signal to terminal | 10kQ + 1kQ
1 setting 2 or 4 frequency setting signal. Use Pr. 73 to switch between the | Maximum 271
auxiliary input 0 to +5VDC and 0 to £+10VDC (initial setting). permissible
voltage + 20VDC
5 ::t?#;ncy Common terminal for frequency setting signal (terminal 2, 1 or 4) - 271
common and analog output terminal AM and CA. Do not earth (ground).

*1

(2)

Set Pr. 73, Pr. 267, and a voltage/current input switch correctly, then input an analog signal in accordance with the setting.
Application of voltage with switch on (current input specification) or current with switch off (voltage input specification) could lead to damage to the
inverter or analog circuit of external devices. (For details, refer to page 271.)

Output signals

g | Terminal Terminal Describtion Rated Refer to
2| Symbol Name P Specifications page
A1 1 changeover contact output indicates that the inverter
B1, Relay output 1 | protective function has activated and the output stopped. Contact capacity: 296
- C1’ (alarm output) | Abnormal: No conduction across B-C (Across A-C Continuity), | 230VAC 0.3A
% Normal: Across B-C Continuity (No conduction across A-C) (Power
X A2, factor=0.4)
B2, Relay output 2 | 1 changeover contact output 30VDC 0.3A 226
C2
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g | Terminal Terminal Description Rated Refer to
2| Symbol Name P Specifications page
Inverter Switched low when the inverter output frequency is equal to or
RUN runnin higher than the starting frequency (initial value 0.5Hz). Switched 226
o high during stop or DC injection brake operation.1
Switched low when the output
Up to frequency reaches within the range of
SuU frg uenc +10% (initial value) of the set frequency. 226
9 y Switched high during acceleration/
deceleration and at a stop. *1 Permissible load
. Switched low when stall prevention is 24VDC 0.1A
£ activated by the stall prevention (A voltage drop is
[ 8]
% oL Overload alarm function. Switched high when stalll Alarm code (4bit) 2.8V maximum 226
pu prevention is cancelled. *1 output (Refer to page | When the signalis
2 Switched low when an instantaneous 259) on.)
o Instantaneous ;
IPF . power failure and under voltage 226
power failure ) .
protections are activated. *1
Switched low when the inverter output
Frequenc frequency is equal to or higher than the
FU detgction y preset detected frequency and high 226
when less than the preset detected
frequency. *1
SE Open collsctor Common terminal for terminals RUN, SU, OL, IPF, FU e —
output common
Load impedance
Analog current 2000 to 4500
CA output Output signal 0 to 247
Select one e.g. output frequency from 20mADC
(_c;v monitor |tem§. *2 ' ' Output item: Output signal 0 to
T The output signal is proportional to the | Output frequency 10VDC
< magnitude of the corresponding (initial setting) Permissible load
AM Antalof voltage | onitoring item. current TmA 247
outpu (load impedance
10k or more)
Resolution 8 bit
*1  Low indicates that the open collector output transistor is on (conducts). 2
High indicates that the transistor is off (does not conduct).
*2  Not output during inverter reset.
(3) Communication 0}
=z
) . . =
3 Terminal Terminal Description Referto E
= Symbol Name page ;
With the PU connector, communication can be made through RS-485.
(for connection on a 1:1 basis only)
PU . Conforming standard : EIA-485(RS-485)
S oo : . 309
connector . Transmission format  : Multidrop
. Communication speed : 4800 to 38400bps
o . Overall length :500m
Qf o | TXD+ Inverter
@ g TXD- :rans_mllsswn With the RS-485 terminals, communication can be made through RS-485.
€ ermina Conforming standard  : EIA-485(RS-485)
2 | RXD+ Inverter Transmission format  : Multidrop link 311
3 reception Communication speed : 300 to 38400bps
;-r) RXD- terminal Overall length : 500m
™ |sG Earth (Ground)
The FR-Configurator can be performed by connecting the inverter to the personnel
o USB computer through USB.
% _ connector Interfase:Conforms to USB1.1 342
Transmission speed:12Mbps
Connector:USB B connector (B receptacle)
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2.3.2 Changing the control logic
The input signals are set to source logic (SOURCE) when shipped from the factory.
To change the control logic, the jumper connector on the control circuit terminal block must be moved to the other

position.
(The output signals may be used in either the sink or source logic independently of the jumper connector position.)

SOURCE!

—— CAUTION
Turn off the inverter power before switching a jumper connector.
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Sink logic and source logic

Control circuit specifications

Z

In sink logic, a signal switches on when a current flows from the corresponding signal input terminal.

Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output signals.
In source logic, a signal switches on when a current flows into the corresponding signal input terminal.

Terminal PC is common to the contact input signals. Terminal SE is common to the open collector output signals.

@ Current flow concerning the input/output signal
when sink logic is selected

Sink logic

Current

Sink
connector
—/—(
«—
—/—<
i | DC input (sink type)

| <Example: AX40>

-f - -

---»-- Current flow

o When using an external power supply for transistor output

@ Current flow concerning the input/output signal

when source logic is selected

Source logic
|pc

STF| ﬁ Source
o

connector

Current
e

—

_; STR = b—t

DC input (source type)
| <Example: AX80>

!

v
.
.

.

!

!

.

!

!

.

L

:

.

!

v

.

.

!

,
(€
Rl

o
_‘ m_
%@)
o

---»-- Current flow

Sink logic type

Use terminal PC as a common terminal to prevent a
malfunction caused by undesirable current. (Do not
connect terminal SD of the inverter with terminal OV of
the external power supply. When using terminals PC-
SD as a 24VDC power supply, do not install a power
supply in parallel in the outside of the inverter. Doing so
may cause a malfunction due to undesirable current.)

N
10,

L___:24VDCSD ____ v _S

B

'PC

jal

---~-- Current flow

[Av40type | ]rVert'er_'_g

! transistor ! ! — D f< J_

! output unit ¢ STF| 2 24VDC
(= T, ) S )
k___\ r 1

| ~ || 20 STR ¥ 4
L T E

'? 1 1 !
O —
1

Source logic type

When using an external power supply for transistor
output, use terminal SD as a common to prevent
misoperation caused by undesirable current.

UAVBOtype | Inverter
transistor | |
H 1 1
output unit ¢ pC
r 24VDC
(SD)

---=-- Current flow
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2.3.3 Control circuit terminal layout

CA|SD | PC

Al |B1|Cl1|A2|B2|C2|RL|RM|RH|RT|AU [STOP|RES|STF|STR| PC

PC |AM |10E| 10 | 2 5 4 1 | SE |RUN| SU | IPF | OL | FU [IMRS[JOG| CS

(1) Wiring method

Loosen the terminal screw and insert the cable into the terminal.
(& Screw Size: M3 (& Tightening Torque: 0.5N'm to 0.6N'm Cable stripping size
@& Cable size: 0.3mm? to 0.75mm? :'m
(& Screwdriver:Small © flat-blade screwdriver (Edge thickness: 0.4mm/ —_
Edge width: 2.5mm) Smm
CAUTION Wire the stripped cable after twisting it
Undertightening can cause cable disconnection or malfunction. to prevent it from becoming loose. In
Overtightening can cause a short circuit or malfunction due to damage to the addition. do not solder it
screw or unit. ’ ’

(2) Common terminals of the control circuit (PC, 5, SE)

Terminals PC, 5, and SE are all common terminals (0V) for I/O signals and are isolated from each other. Do not earth
(ground) these terminals.

Avoid connecting the terminal PC and 5 and the terminal SE and 5.

Terminal PC is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG, RT, MRS, RES,
AU, CS).

The open collector circuit is isolated from the internal control circuit by photocoupler.

Terminal 5 is a common terminal for frequency setting signal (terminal 2, 1 or 4), analog current output terminal (CA)
and analog output terminal AM.

It should be protected from external noise using a shielded or twisted cable.

Terminal SE is a common terminal for the open collector output terminal (RUN, SU, OL, IPF, FU).

The contact input circuit is isolated from the internal control circuit by photocoupler.

(3) Signal inputs by contactless switches

The contacted input terminals of the inverter (STF, STR, STOP, RH,

RM, RL, JOG, RT, MRS, RES, AU, CS) can be controlled using a Inverter

transistor instead of a contacted switch as shown on the right. b l
+24V

>

STF, etc. ‘ E S

External signal input using transistor
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2.3.4 Wiring instructions

1) Terminals 5, PC and SE are common to the I/O signals and isolated from each other. Do not earth (ground). Avoid
connecting the terminal PC and 5 and the terminal SE and 5.

2) Use shielded or twisted cables for connection to the control circuit terminals and run them away from the main and
power circuits (including the 200V relay sequence circuit).

3) Use two or more parallel micro-signal contacts or twin contacts to
prevent a contact faults when using contact inputs since the
control circuit input signals are micro-currents.

\ \

Micro signal contacts Twin contacts

4) Do not apply a voltage to the contact input terminals (e.g. STF) of the control circuit.
5) Always apply a voltage to the alarm output terminals (A, B, C) via a relay coil, lamp, etc.

6) Itis recommended to use the cables of 0.75mm? gauge for connection to the control circuit terminals.

If the cable gauge used is 1.25mm? or more, the front cover may be lifted when there are many cables running or
the cables are run improperly, resulting in an operation panel contact fault.
7) The wiring length should be 30m maximum.

® Wiring of the control circuit of the 02160 or more

For wiring of the control circuit of the 02160 or more, separate away from wiring of the main circuit.
Make cuts in rubber bush of the inverter side and lead wires.

Rubber bush
(view from the inside) —

o o] ‘J
2
)
Make cuts along the lines inside with Z
a cutter knife and such. Y
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2.3.5 When connecting the operation panel using a connection cable
When connecting the operation panel (FR-DUQ7) to the inverter using a cable, the operation panel can be mounted
on the enclosure surface and operationality improves.

Parameter unit connection cable
(FR-CB200)(option)

I

Operation panel(FR-DUQ7)

’ -
— . /,//
|

Operation panel connection connector
(FR-ADP)(option)

REMARKS

- Overall wiring length when the operation panel is connected: 20m
- Refer to the following when fabricating the cable on the user side.
Commercially available product examples (as of Apr., 2004)

Product Type Maker
1) | 10BASE-T cable SGLPEV-T 0.5mm x 4P * | Mitsubishi Cable Industries, Ltd.
2) | RJ-45 connector 5-554720-3 Tyco Electronics Corporation

* Do not use pins No. 2, 8 of the 10BASE-T cable.

2.3.6 RS-485 terminal block
- Conforming standard: EIA-485(RS-485)

- Transmission format: Multidrop link OPEN

- Communication speed: MAX 38400bps
- Overall length: 500m :=: 4— Terminating resistor switch
- Connection cable:Twisted pair cable Factory-set to "OPEN".
(4 paires) D — Set only the terminating resistor switch of

100Q the remotest inverter to the "100Q" position.

Qo

RDAL RDBI RDA2 RDB2| [ovp
RXD1+)RXDL1-)(RXD2+)(RXD2-

2.3.7 Communication operation

Using the PU connector or RS-485 terminal, you can perform communication operation from a personal computer
etc. When the PU connector is connected with a personal, FA or other computer by a communication cable, a user
program can run and monitor the inverter or read and write to parameters.

For the Mitsubishi inverter protocol (computer link operation), communication can be performed with the PU
connector and RS-485 terminal.

For the Modbus RTU protocol, communication can be performed with the RS-485 terminal.

For further details, refer to 309.
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7 Connection of motor with encoder (vector control)

2.4 Connection of motor with encoder (vector control)

Orientation control and encoder feedback control, and speed control, torque control and position control by full-scale
vector control operation can be performed using a motor with encoder and a plug-in option FR-A7AP.

(1) Structure of the FR-A7AP

. . Mounting -
Terminal Front view Rear view
block §_ hole ]
2 [vegy LEDL
g — ELEQ o w -
A CJLem3 ]
]
]
o0 D
]
(]
O O
Mountin
h0|2 — Switch for manufacturer L Connector M Tt_
setting (SW3) Connect to the inverter o#nl ing
Do not change from initially- option connector. ole
set status (1, 2:0FF ).
— Terminating resistor selection Terminal Iayout
switch (SW2)
Switch ON/OFF of the internal padl@il @[ lPall
terminating resistor. peall2 12| |[PB
(Refer to page 32.) pzalllo1 2| [Pz
— CON2 connector 'solleil@ [PG]
Not used. 'sollle elllPS]
o ) ) Po 2112l ][PIN]|
— Encoder specification selection switch (SW1) L
— PIN and PO are

Used to change the specification of encoder
(differential line driver/complementary).
(Refer to page 32.)

(2) Terminals of the FR-A7AP

not used.

Terminal

Terminal Name

Description

PA1

Encoder A-phase signal input terminal

PA2 Encoder A-phase inverse signal input terminal
PB1 Encoder B-phase signal input terminal . .
- - - - A-, B- and Z-phase signals are input from the encoder.
PB2 Encoder B-phase inverse signal input terminal
PZ1 Encoder Z-phase signal input terminal
PZ2 Encoder Z-phase inversion signal input terminal
PG Encoder power supply (positive side) input terminal | Input terminal for the encoder power supply.
s ] Connect the external power supply (5V, 12V, 15V, 24V) and the
D Encoder power supply ground terminal encoder power cable.
PIN Not used
PO '
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(3) Switches of the FR-A7AP

» Encoder specification selection switch (SW1)
Select either differential line driver or complementary
It is initially set to the differential line driver. Switch its position according
to output circuit.

« Terminating resistor selection switch (SW2)
Select ON/OFF of the internal terminating resistor. Set the switch to ON
(initial status) when an encoder output type is differential line driver and
set to OFF when complimentary.
ON : with internal terminating resistor (initial status)
OFF : without internal terminating resistor

REMARKS

- Set all swithces to the same setting (ON/OFF).
- If the encoder output type is differential line driver, set the terminating resistor

(numerical controller), etc) or a terminating resistor is connected to other unit.

» Motor used and switch setting

switch to the "OFF" position when sharing the same encoder with other unit (NC

Differential line
driver (initial status)

Complementary

|BEEE|

vy

]

|
r

(

nternal terminating
esistor-ON
initial status)

N[EEe

avevud e

o=

nternal terminating resistor-OFF

N[ [Je
(] ==

Motor Encoder Specification | Terminating Resistor Power
Selection Switch (SW1) | Selection Switch (SW2) | Specifications *2

Mitsubishi standard motor SF-R Differential ON oV
Mitsubishi high efficiency motor |5 1R Differential ON v

Others 1 *1 *1

SF-JRCA Differential ON 5V
Mitsubishi constant-torque motor | SF-HRCA Differential ON 5V

Others *1 1 *1
Vector control dedicated motor SF-V5RU Complimentary OFF 12v
Other manufacturer motor - * 1 *1

*1  Set according to the motor (encoder) used.

*2  Choose a power supply (5V/12V/15V/24V) for encoder according to the encoder used.

—— CAUTION

SW3 switch is for manufacturer setting. Do not change the setting.

* Encoder specification

Item Encoder for SF-JR
Resolution 1024 Pulse/Rev
Power supply voltage 5VDC+10%
Current consumption 150mA

A, B phases (90° phase shift)
Z phase: 1 pulse/rev
Output circuit Differential line driver 74LS113 equivalent

H level: 2.4V or more
L level: 0.5V or less

Output signal form

Output voltage

—— CAUTION

Encoder with resolution of 1000 to 4096 pulse/rev is recommended.
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(4) Encoder Cable

SF-JR Motor with Encoder

F-DPEVSB 12Px0.2mm? MS3057-12A FR-A700
(FR-A7AP) L Encoder
| Approx. 140mm | PAL - 1, — c
' PA2 R
Earth cable 4 ,” PB1— 7 I A
S PB2— N
—— ’ 5t Pzl f—+——f——+—|B
* t‘:if Pz2 ™ z ™ P Positioning keyway
1 <1
60mm| L bt Ly ] L1
| |
= ~| MS3106B20-295 . .
PG T T H
Type Length L (m) SD4; : ‘ : R
FR-JCBLS5 5 \ ‘
FR-JCBL15 15 \ : | :
FR-JCBL30 30 L .
{
] Ly MS3106B20-29S
- - - - v (As viewed from wiring side)
2mm?

* As the terminal block of the FR-A7AP is an insertion type, earth cables need to be modified. (See below)

* When using the dedicated encoder cable (FR-JCBL, FR-V5CBL, etc.) for the conventional motor, cut the crimpling
terminal of the encoder cable and strip its sheath to make its cables loose.
Also, protect the shielded cable of the twisted pair shielded cable to ensure that it will not make contact with the
conductive area.
Cable stripping size Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not

:m solder it.
Use a bar terminal as necessary.
5mm

Connection terminal compatibility table

Motor SF-JR/HR/JRCA/HRCA (with Encoder)
Encoder cable FR-JCBL
PA1 PA
PA2 PAR
PB1 PB
i PB2 PBR
FR-A7AP terminal P71 7
pPz2 PZR
PG 5E
SD AG2
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(5) Wiring
» Speed control

Vector control dedicated motor,

Standard motor with encoder (SF-JR), 5V differential line driver .
12V complimentary

SF-JR motor
with encoder

Three-phase —X :
AC power supply X+
N

Forward rotation start

Reverse rotation start

Contact input common

Frequency command Differential p7

Frequency setting H Compimentary

potentiometer Pz Tomnaing
12W1kQ 1 Complimentary PG resistor

Terminating,
resistor ON

» Torque control

Vector control dedicated motor,

Standard motor with encoder (SF-JR), 5V differential line driver .
12V complimentary

F1V)()

SF-JR motor
_______ Inverter with encoder — - —
: : /L1 u - :
Three-phase —"X : S/L2 v | o
AC power supply X2 W
T !
Forward rotation start (OSTF  ;zme-- @ R Earth |
. i FR-A7AP :(Ground)|
Reverse rotation start OSTR T )
Contact input common Osb |
. !
ffffff s X
Speed limit command ! Differential |
Frequency setting | Compimentay
potentiometer ' Terminating
12W1kQ 1 ' Complimentary PG | resistor
! Terminating ! 12YD<_: pow_er su_ppIy:
| resistor ON |
: !

*1  The pin number differs according to the encoder used.
Speed control and torque control are properly performed even without connecting Z phase.
*2  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio should be 1:1.
*3  Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc. (Refer to page 36.)
*4  For the complementary, set the terminating resistor selection switch to off position. (Refer to page 32.)
*5 A separate power supply of 5V/12V/15V/24V is necessary according to the encoder power specification.
When performing orientation control together, an encoder and power supply can be shared.
*6  For terminal compatibility of the FR-JCBL and FR-A7AP, refer to page 33.
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7 Connection of motor with encoder (vector control)

Vector control dedicated motor, 12V complimentary

Positioning unit _MccB o
MELSEQ- D75P1 HIV]
- *Q*Q*Q -7 Three-phase AC ' T
power supply —}
FLS —x
RLS > temmmmms

DOG g 4
STOP O—_—

|

I

\

|

\

I

\

! *
\ CLEARé Clear signal
I

|

I

|

I

|

I

\

I

PULSE FQ P.ulse .tram
PULSE RO Sign signal , iDifeen
24VDC power supply tlne diver PZ1
CLEAR COMC——4— Sec | o
PULSE COM SE i |
RDY COM Compimentary PG 1 L
Terminating | SD '
comg— erminating [sp/
READY Preparation ready signal | !L’ -
| O DC
- ) |,() power supply *

Torque limit command (+) —
(#10V) (1) —————

"1

*2
*3
*4
*5
*6
*7
*8

*9

The pin number differs according to the encoder used.

Position control by pulse train input is properly performed even without connecting Z phase.

Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio should be 1:1.
Earth (Ground) the shielded cable of the encoder cable to the enclosure with a P clip, etc. (Refer to page 36.)

For the complementary, set the terminating resistor selection switch to off position. (Refer to page 32.)

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

When performing orientation control together, an encoder and power supply can be shared.

For terminal compatibility of the FR-JCBL and FR-A7AP, refer to page 33.

Assign the function using Pr. 178 to Pr. 184, Pr. 187 to Pr. 189 (input terminal function selection).

When position control is selected, terminal JOG function is made invalid and conditional position pulse train input

terminal becomes valid.
Assign the function using Pr. 190 to Pr. 194 (output terminal function selection).
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(6)
+ Use twisted pair shield cables (0.2mm2 or larger) to connect the FR-A7AP and position detector. Cables to terminals
PG and SD should be connected in paralell or be larger in size according to the cable length.
To protect the cables from noise, run them away from any source of noise (e.g. the main circuit and power supply
voltage).

Instructions for encoder cable wiring

Wiring Length Paralell Connection Larger-Size Cable
Within 10m At least 2 cables 0.4mm? or larger
— Cable gauge
Within 20m At least 4 cables 0.9mm? 0.75mm? or larger
Within 100m * At least 6 cables . 1.25mm? or larger

* When differential line driver is set and a wiring length is 30m or more
The wiring length can be extended to 100m by slightly increasing the power by 5V (approx. 5.5V) using six or more cables with gauge size of 0.2mm?
in parallel or a cable with gauge size of 1.25mm? or more. Note that the voltage applied should be within power supply specifications of encoder.

+ To reduce noise of the encoder cable, earth (ground) the encoder Earthing (grounding) example using a P clip

shielded cable to the enclosure (as near as the inverter) with a P clip or
U clip made of metal.

I - For details of the optional encoder dedicated cable (FR-JCBL), refer to page 33.

(7) Parameter for encoder (Pr. 359, Pr. 369)
Parameter Name Initial Setting Describtion
Number Value Range P
Cw
0 — Forward rotation is clockwise
Encoder rotation I;cocli? A @ rotation when viewed from A.
359 . R 1
direction
1 Ccvy F d ion i lockwi
— orward rotation is counterclockwise
I%Ij? A @ rotation when viewed from A.
Number of encoder Set the number of encoder pulses output.
369 pulses 1024 010 4096 Set the number of pulses before it is multiplied by 4.
The above parameters can be set when the FR-A7AP (option) is mounted.
(8) Motor for vector control and parameter setting
Pr9 Pr. 81 Pr. 359 Pr. 369
Motor Name Electronic thermal Y I;r'd71 M Pr. 80 5 Number of motor | Encoderr i Number of
O/L relay LA Giogearceiy poles direction encoder pulses
SF-JR Motor rated current 0 Motot capacity | Number of motor poles 1 1024
Mitsubishi standard :rFl-:sz‘lP 1.5kW Motor rated current 20 Motot capacity | Number of motor poles 1 1024
motor
SF-HR Motor rated current 40 Motot capacity | Number of motor poles 1 1024
Others Motor rated current 3+ Motot capacity | Number of motor poles 2 2
Mitsubishi ant SF-JRCA 4P | Motor rated current 1 Motot capacity 4 1 1024
Sublshi constant- e iRCA 4P | Motorrated current | 50 Motot capacity 4 1 1024
torque motor -
Others Motor rated current 13+ Motot capacity | Number of motor poles *2 *2
Mitsubishi vector
control dedicated SF_VSRU . 0+ 30 Motot capacity 4 1 2048
motor (1500r/min series)
Other manufacturer's — Motor rated current 3+ Motot capacity | Number of motor poles *2 )
standard motor
Other manufacturer's — Motor rated current 13+ Motot capacity | Number of motor poles *2 "2
constant torque motor

Values in the bolded frame are initial values.

*1  Offline auto tuning is necessary. (Refer to page 178)
*2  Set this parameter according to the motor (encoder) used.

*3

¢+ Parameters referred to ¢
Vector control (speed control) U35 Refer to page 90.

Use thermal protector input provided with the motor.

Vector control (torque control) U35~ Refer to page 114.

Vector control (position control) (35~ Refer to page 122.
Orientation control U35~ Refer to page 208.
Encoder feedback control U35~ Refer to page 362.

36




7 Connection of stand-alone option units

2.5 Connection of stand-alone option units

The inverter accepts a variety of stand-alone option units as required.
Incorrect connection will cause inverter damage or accident. Connect and operate the option unit carefully in
accordance with the corresponding option unit manual.

2.5.1 Connection of the dedicated external brake resistor (FR-ABR)
(00620 or less)

The built-in brake resistor is connected across terminals P/+ and PR. Fit the external dedicated brake resistor (FR-
ABR) when the built-in brake resistor does not have enough thermal capability for high-duty operation. At this time,
remove the jumper from across terminals PR-PX (00250 or less) and connect the dedicated brake resistor (FR-ABR)
across terminals P/+-PR.

(For the locations of terminal P/+ and PR, refer to the terminal block layout (page 15).)

Removing jumpers across terminal PR-PX disables the built-in brake resistor (power is not supplied).

Note that the built-in brake resistor is not need to be removed from the inverter.

The lead wire of the built-in brake resistor is not need to be removed from the terminal.

Set parameters below.

- Pr. 30 Regenerative function selection = "1"

- Pr. 70 Special regenerative brake duty = "00250 or less: 10%, 00310 or more: 6%" (Refer to page 195)

—— CAUTION
1. The brake resistor connected should only be the dedicated brake resistor.
2. The jumper across terminals PR-PX (00250 or less) must be disconnected before connecting the dedicated brake resistor.
Doing so may damage the inverter.

®FR-A740-00023 to 00126

1) Remove the screws in terminals PR and PX and remove the jumper.
2) Connect the brake resistor across terminals P/+ and PR. (The jumper should remain disconnected.)

1) Removal of Jumper 2) Connection of Brake Resistor

it
% ‘ Termirm )
Terminal PR

Jumper

Brake resistor

Terminal PX
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Connection of stand-alone option units \‘f

®FR-A740-00170, 00250

1) Remove the screws in terminals PR and PX and remove the jumper.
2) Connect the brake resistor across terminals P/+ and PR. (The jumper should remain disconnected.)

1) Removal of Jumper

2) Connection of Brake Resistor

Terminal PX

Terminal P/+
Terminal PR

Terminal PX

Brake resistor

®FR-A740-00310 to 00620

Connect the brake resistor across terminals P/+ and PR.

FR-A740-00470, 00620

FR-A740-00310, 00380

Jumper *

Terminal P/+

Terminal PR

Brake resistor

Terminal PR

Terminal P/+

Brake resistor
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7 Connection of stand-alone option units

® When the regenerative brake transistor is damaged, the following sequence is recommended to prevent overheat
and burnout of the brake resistor.

<Example 1> Thermal High-duty <Example 2> Thermal High-duty

relay brake resistor relay brake resistor

(OCR)(*2)  (FR-ABR) (OCR)(*2)  (FR-ABR)
O O m O- O

Power
Supply

Disconnect jumper. (*1)

OCR
L _ION Contact _|ON
°leTe © J_O"[Z
OFF OFF ic

MC

*1 Since the 00310 or more inverter is not provided with the PX terminal, a jumper is not need to be removed.

*2 Refer to the table below for the type number of each capacity of thermal relay and the diagram below for the connection. (Always
install a thermal relay when using the 00310 or more)

e | "I | Mmoo, | comerams
FR-ABR-HO0.4K TH-N20CXHZ-0.24A
FR-ABR-HO0.75K TH-N20CXHZ-0.35A
FR-ABR-H2.2K TH-N20CXHZ-0.9A
FR-ABR-H3.7K TH-N20CXHZ-1.3A ;12%\\’/ gﬁﬁg( AC-A1 lase) —— .
400V FR-ABR-H5.5K TH-N20CXHZ-2.1A 110V 0.5ADC. ;f/’:*:srm‘l’rgfer To the ABR
FR-ABR-H7.5K TH-N20CXHZ-2.5A 220V 0.25ADC(DC-11 class)
FR-ABR-H11K TH-N20CXHZ-6.6A
FR-ABR-H15K TH-N20CXHZ-6.6A
FR-ABR-H22K TH-N20-9A
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Connection of stand-alone option units \‘f

2.5.2 Connection of the brake unit (FR-BU/MT-BU5)

When connecting the brake unit (FR-BU(H)/MT-BU5) to improve the brake capability at deceleration, make connection
as shown below.
(1) Connection with the FR-BU (01800 or less)

ON OFF
it . T2 [ ]
! H 1 MC
e MC]
McCB_ _Me .
Three-phase AC '/ : : / :
power supply | — . F
> o
Inverter
. ~=@PR
L-@PX P’*i "
N/~@

*4
¢e— 5morless —»|

*1  Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU (H)) terminals so that their terminal signals match with each other.
(Incorrect connection will damage the inverter.)
*2  When the power supply is 400V class, install a step-down transformer.
*3  Be sure to remove a jumper across terminal PR-PX when using the FR-BU with the inverter of 00250 or less.
*4  The wiring distance between the inverter, brake unit (FR-BU) and resistor unit (FR-BR) should be within 5m. If twisted wires are
used, the distance should be within 10m.
—— CAUTION

If the transistors in the brake unit should become faulty, the resistor can be unusually hot, causing a fire. Therefore, install a
magnetic contactor on the inverter's input side to configure a circuit so that a current is shut off in case of fault.
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7 Connection of stand-alone option units

(2) Connection with the MT-BU5 (02160 or more)

After making sure that the MT-BU5 is properly connected, set the following parameters.
Pr. 30 Regenerative function selection = "1"
Pr. 70 Special regenerative brake duty = "10%" (Refer to page 195)

SR : T4
s
MCCB MC ON OFF CR1 CR2
Three-phase — X ' T :
AC power X — ro Lt
supply IV S ; =
[ 3 [ 3

*2
5m or

Inverter less

1 e—
o e[|

|||—,L

Brake unit Resistor unit
MT-BU5S MT-BR5

*1 When the power supply is 400V class, install a step-down transformer.
*2 The wiring length between the resistor unit and brake resistor should be 10m maximum when wires are twisted and 5m

maximum when wires are not twisted.

CAUTION
Install the brake unit in a place where a cooling air reaches the brake unit heatsink and within a distance of the cable supplied
with the brake unit reaches the inverter.

For wiring of the brake unit and inverter, use an accessory cable supplied with the brake unit. Connect the main circuit cable to
the inverter terminals P/+ and N/- and connect the control circuit cable to the CN8 connector inside by making cuts in the rubber
bush at the top of the inverter for leading the cable.

The brake unit which uses multiple resistor units has terminals equal to the number of resistor units. Connect one resistor unit
to one pair of terminal (P, PR).

<Inserting the CN8 connector>
Make cuts in rubber bush of the upper portion of the inverter and lead a cable.
1) Make cuts in the rubber bush for leading the CN8 connector cable with a nipper or cutter knife.

N

Rubber bushes

WIRING

Make cuts in
rubber bush

2) Insert a connector on the MT-BU5 side through a rubber bush to connect to a connector on the inverter side.

CN8 connector
Wire clamp

T E—

——
Insert the connector until

you hear a click sound.

:!Iji cooll |

§
\\\\\\\\\‘“\‘\\ O O O

—— CAUTION

Clamp the CN8 connector cable on the inverter side with a wire clamp securely.
Do not connect the MT-BU5 to a CN8 connector of the FR-A740-01800.
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2.5.3 Connection of the brake unit (BU type)

Connect the brake unit (BU type) correctly as shown below. Incorrect connection will damage the inverter. Remove the
jumper across terminals HB-PC and terminals TB-HC of the brake unit and fit it to across terminals PC-TB.

Three-phase AC
power supply

Electrical-discharge
resistor

Remove the
Fit a jumper jumper

*1  When the power supply is 400V class, install a step-down transformer.
*2  For capacity 00250 or less, remove the jumper across terminals PR-PX.

—— CAUTION
The wiring distance between the inverter, brake unit and resistor unit should be within 2m. If twisted wires are used, the
distance should be within 5m.

If the transistors in the brake unit should become faulty, the resistor can be unusually hot, causing a fire. Therefore, install a
magnetic contactor on the inverter's power supply side to configure a circuit so that a current is shut off in case of fault.

2.5.4 Connection of the high power factor converter (FR-HC/MT-HC)

When connecting the high power factor converter (FR-HC/MT-HC) to suppress power harmonics, perform wiring
securely as shown below.

Incorrect connection will damage the high power factor converter and inverter.

After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 195.)

(1) Connection with the FR-HC (01800 or less)

! External box High power factor converter;
E (FR-HCB) (FR-HC) ' Inverter
| MCy 71 Motor
] O
| Reactorl MC
| (FR-HCLO1)
Power | R3
supply : -|S-

*1  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.
(E.OPT (option alarm) will occur. (Refer to page 395.))

*2 Do not insert the MCCB between terminals P/+ — N/- (P/+ — P/+, N/- — N/-). Opposite polarity of terminals N/-, P/+ will damage the inverter.

*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to page 219.)

For communication where the start command is sent only once, e.g. RS-485 communication operation, use the X11 signal when making
setting to hold the mode at occurrence of an instantaneous power failure. (Refer to page 196.)

—— CAUTION
The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
Use sink logic when the FR-HC is connected. The FR-HC cannot be connected when source logic (factory setting) is selected.
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7 Connection of stand-alone option units

(2) Connection with the MT-HC (02160 or more)

MT-HCLO1 MT-HCB MT-HCL02 MT-HC Inverter
MCCB
vV . Motor
Three-phase —X_— OR/L1I U 0‘
AC power bx L © @
supply . / ! o

RDY X10 *3
RSO BRES D¢
SE SD

gt
R1/ S1/
R1 S1 L11 L21

W

MT-HCTR *4
Insulated transformer

*1 Remove the jumper across terminals R/L1 - R1/L11, S/L2 - S1/L21 of the inverter, and connect the control circuit power
supply to the R1/L11 and S1/L21 terminals. The power input terminals R/L1, S/L2, T/L3 must be open. Incorrect connection
will damage the inverter. (E.OPT (option alarm) will occur. (Refer to page 395.)

*2 Do not insert the MCCB between terminals P/+ — N/- (P — P/+, N — N/-). Opposite polarity of terminals N, P will damage the
inverter.

*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to page
219.) For communication where the start command is sent only once, e.g. RS-485 communication operation, use the X11
signal when making setting to hold the mode at occurrence of an instantaneous power failure. (Refer to page 196.)

*4  Connect the power supply to terminals R1 and S1 of the MT-HC via an insulated transformer.

—— CAUTION
The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
Use sink logic when the MT-HC is connected. The MT-HC cannot be connected when source logic (factory setting) is selected.
When connecting the inverter to the MT-HC, do not connect the DC reactor provided to the inverter.

N

WIRING

43



Connection of stand-alone option units \‘f

2.5.5 Connection of the power regeneration common converter (FR-CV)
(01800 or less)

When connecting the power regeneration common converter (FR-CV), make connection so that the inverter terminals
(P/+, N/-) and the terminal symbols of the power regeneration common converter (FR-CV) are the same.
After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 195.)

O RIL1 U®
QO S/L2 *1 [ L
VO
© T/L3 r
W@

R1/L11
i S1/L21 =
Dedicated stand-alone ~ FR-CV type
reactor (FR-CVL) Power regeneration Inverter
MCCB  MCL J\ common converter
Three-phase —H%—1—o_— 9 ;’tﬁ Z;’tg R2/L1
AC power — i ——o | O sl T S2/L2 P/L+ Pi+ ©)
SUPPlY i} 4 oo ) w T2/L3 N/L- N/~ 1
............ faps =
P24 0O Q PC
o R/L11 sD Osp
© S/L21 +4 RDYA O
© T/MC1
RDYB O O X10+3
©
© RSO .=‘. RES
SEO

*1  Remove the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 of the inverter, and connect the control circuit power
supply across terminals R1/L11-S1/L21. Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect
connection will damage the inverter. (E.OPT (option alarm) will occur. (Refer to page 395))

*2 Do not insert an MCCB between the terminals P/+ — N/- (between P/L+ — P/+, between N/L- — N/-). Opposite polarity of
terminals N/-, P/+ will damage the inverter.

*3  Assign the terminal for X10 signal using any of Pr. 178 to Pr. 189 (input terminal function selection).

(Refer to page 219)

*4  Be sure to connect the power supply and terminals R/L11, S/L21, T/MC1.

Operating the inverter without connecting them will damage the power regeneration common converter.

—— CAUTION
1. The voltage phases of terminals R/L11, S/L21, T/MC1 and terminals R2/L1, S2/L2, T2/L3 must be matched.
2. Use sink logic when the FR-CV is connected. The FR-CV cannot be connected when source logic (factory setting) is selected.
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7 Connection of stand-alone option units

2.5.6 Connection of power regeneration converter (MT-RC)
(02160 or more)

When connecting a power regeneration converter (MT-RC), perform wiring securely as shown below. Incorrect
connection will damage the regeneration converter and inverter. After connecting securely, set "1" in
Pr. 30 Regenerative function selection and "0" in Pr. 70 Special regenerative brake duty.

Inverter

MCCB

T i + U@
Three-phase . —7 ! . 7 ‘
oo s — o)
supply —X i P W e

E J ' =

Reset signal

C
B
————————
\_/T Alarm signal
o

R
S
RDY
T —————
EZ '\/'ﬂ Ready signal 2
“OR1 = G
“os1 ()
o Z
= 14
=

MT-RC

—— CAUTION
Refer to the MT-RC manual for precautions for connecting the power coordination reactor and others.

2.5.7 Connection of the power factor improving DC reactor (FR-HEL)

When using the DC reactor (FR-HEL), connect it between terminals P1-P/+.

For the 01160 or less, the jumper connected across terminals P1-P/+ must be removed. Otherwise, the reactor will not
exhibit its performance.

For the 01800 or more, a DC reactor is supplied. Always install the reactor.

§ {
L §

Remove ) j g
the jumper. o

—— CAUTION
1. The wiring distance should be within 5m.
2. The size of the cables used should be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3). (Refer to page
18)
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3/ PRECAUTIONS FOR USE
OF THE INVERTER

This chapter explains the "PRECAUTIONS FOR USE OF THE
INVERTER" for use of this product.
Always read the instructions before using the equipment

3.1 Noise and leakage currents.............ccceeeeeiiieiiiinnnnns 48
3.2 Installation of areactor.......coooevveeiiiiiiiiiieeee, 53 1
3.3 Power-off and magnetic contactor (MC).................. 54 —
3.4 Inverter-driven 400V class motor .........ccccevveuvennennne. 55
3.5 Precautions for use of the inverter ..........cc..coeeeun..... 56
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Noise and leakage currents \‘T

3.1 Noise and leakage currents

3.1.1 Leakage currents and countermeasures

Capacitances exist between the inverter I/O cables, other cables and earth and in the motor, through which a leakage
current flows. Since its value depends on the capacitances, carrier frequency, etc., low acoustic noise operation at the
increased carrier frequency of the inverter will increase the leakage current. Therefore, take the following measures.
Select the earth leakage breaker according to its rated sensitivity current, independently of the carrier frequency
setting.

(1) To-earth (ground) leakage currents

Leakage currents may flow not only into the inverter's own line but also into the other lines through the earth (ground)
cable, etc. These leakage currents may operate earth (ground) leakage circuit breakers and earth leakage relays
unnecessarily.

® Countermeasures
- If the carrier frequency setting is high, decrease the Pr. 72 PWM frequency selection setting. Note that motor noise
increases.Selecting Pr. 240 Soft-PWM operation selection makes the sound inoffensive.
- By using earth leakage circuit breakers designed for harmonic and surge suppression in the inverter's own line and
other line, operation can be performed with the carrier frequency kept high (with low noise).
® To-earth (ground) leakage currents
- Take caution as long wiring will increase the leakage current. Decreasing the carrier frequency of the inverter
reduces the leakage current.
- Increasing the motor capacity increases the leakage current.

(2) Line-to-line leakage currents
Harmonics of leakage currents flowing in static capacities between the inverter output cables may operate the external
thermal relay unnecessarily. When the wiring length is long (50m or more) small-capacity model (FR-A740-00250 or

less), the external thermal relay is likely to operate unnecessarily because the ratio of the leakage current to the rated
motor current increases.

® Line-to-line leakage current data example

Motor Leakage Currents(mA) -Dedicated motor SF-JR 4P
. Rated Motor . )
Capacity Current(A) | Wiring length 50m | Wiring length 100m | o reduency: 14.5kHz
(kW) 9 g 9 9 -Used wire: 2mm?, 4cores
0.4 1.1 620 1000 Cabtyre cable
0.75 1.9 680 1060
1.5 3.5 740 1120
2.2 4.1 800 1180
3.7 6.4 880 1260
55 9.7 980 1360
7.5 12.8 1070 1450
MCCB MC The,_rlmal relay Motor
Power — D
suopl ; i Inverter - 1 ! IM
ppy U/ 1 <,t/T‘,j, .
T Line-to-line static
= capacitances =
Line-to-line leakage currents path
®Countermeasures

- Use Pr. 9 Electronic thermal O/L relay.

- If the carrier frequency setting is high, decrease the Pr. 72 PWM frequency selection setting. Note that motor noise
increases. Selecting Pr. 240 Sofi-PWM operation selection makes the sound inoffensive. To ensure that the motor is
protected against line-to-line leakage currents, it is recommended to use a temperature sensor to directly detect
motor temperature.

®|nstallation and selection of moulded case circuit breaker
Install a moulded case circuit breaker (MCCB) on the power receiving side to protect the wiring of the inverter input
side. Select the MCCB according to the inverter input side power factor (which depends on the power supply voltage,
output frequency and load). Especially for a completely electromagnetic MCCB, one of a slightly large capacity must
be selected since its operation characteristic varies with harmonic currents. (Check it in the data of the corresponding
breaker.) As an earth (ground) leakage breaker, use the Mitsubishi earth (ground) leakage breaker designed for
harmonics and surge suppression.
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7 Noise and leakage currents

(3) Selection of rated sensitivity current of earth (ground) leakage breaker

When using the earth (ground) leakage circuit breaker with the inverter circuit, select its rated sensitivity current as
follows, independently of the PWM carrier frequency:

Breaker designed for harmonic and surge suppression

Rated sensitvity current: e s i
IAn > 10 x (|g1 + |gn + |g| + |92 + |gm) when the CV cable is routed in metal conduit ~commercial power supply operation
hree-phase three-wire del Totally-enclosed fan-cooled
Standard breaker e e oo el n
Rated sensitivity current: Z 120 z 20
IAn > 10 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)}tas € wo €
. . . . 2 80 2 07
Ig1, Ig2: Leakage currents in wire path during commercial - g os
power supply operation S 40 c o3
Ign: Leakage current of inverter input side noise filter g g
Igm: Leakage current of motor during commercial power supply R T T R TR 5
operation Cable size (mm?) Motor capacity (kW)
|g| Leakage current Of inverter unit For )\ connection, the amount of leakage current is appox.1/3 of the above value.
<Example>
Breaker Designed for
Harmonic and Surge | Standard Breaker
Suppression
1 5m
s5mm’x5m  5.5mm? x60m Leakage current Ig1 (mA) 3 x 66 x T000m =0.11
ELE “i.?li? Leakage current Ign (mA) 0 (without noise filter)
—3 1 (without EMC filter)
Leakage current Igi (mA) Refer to the following table for the leakage
Igl = =lIgn current of the inverter*
1 66 60m
Leakage current Ig2 (mA — X 0b x =1.32
g 92 (mA) 3 1000m
Motor leakage current Igm (mA) 0.36
Total leakage current (mA) 2.79 6.15
Rated sensitivity current (mA) (= Ig x 10) 30 100
*  Refer to page 13 for the EMC filter.
einverter leakage current (with and without EMC filter)
Input power conditions
(400V class: 440V/60Hz, power supply unbalance within 3%)
Voltage EMC Filter
(V) ON (mA) OFF (mA)
Phase
grounding{é& 400 30 1
Earthed-neutral
system
/L 400 1 1
—— CAUTION

Install the earth leakage breaker (ELB) on the input side of the inverter.

In the A connection earthed-neutral system, the sensitivity current is purified against an earth (ground) fault in the inverter
output side. Earthing (Grounding) must conform to the requirements of national and local safety regulations and electrical
codes. (JIS, NEC section 250, IEC 536 class 1 and other applicable standards)

When the breaker is installed on the output side of the inverter, it may be unnecessarily operated by harmonics even if the
effective value is less than the rating. In this case, do not install the breaker since the eddy current and hysteresis loss will
increase, leading to temperature rise.

The following models are standard breakers....BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA and NV-2F earth leakage relay
(except NV-ZHA), NV with AA neutral wire open-phase protection

The other models are designed for harmonic and surge suppression....NV-C/NV-S/MN series, NV30-FA, NV50-FA, BV-C2,
earth leakage alarm breaker (NF-Z), NV-ZHA, NV-H
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Noise and leakage currents \‘T

3.1.2 Inverter-generated noises and their reduction techniques

Some noises enter the inverter to malfunction it and others are radiated by the inverter to malfunction peripheral
devices. Though the inverter is designed to be insusceptible to noises, it handles low-level signals, so it requires the
following basic techniques. Also, since the inverter chops outputs at high carrier frequency, that could generate noises.
If these noises cause peripheral devices to malfunction, measures should be taken to suppress noises. These
techniques differ slightly depending on noise propagation paths.

1)Basic techniques
Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each other and do not
bundle them.
Use twisted pair shielded cables for the detector connection and control signal cables, and connect the sheathes
of the shield cables to terminal SD.
Earth (Ground) the inverter, motor, etc. at one point.

2)Techniques to reduce noises that enter and malfunction the inverter
When devices that generate many noises (which use magnetic contactors, magnetic brakes, many relays, for
example) are installed near the inverter and the inverter may be malfunctioned by noises, the following measures
must be taken:
Provide surge suppressors for devices that generate many noises to suppress noises.
Fit data line filters (page 51 ) to signal cables.
Earth (Ground) the shields of the detector connection and control signal cables with cable clamp metal.

3) Techniques to reduce noises that are radiated by the inverter to malfunction peripheral devices
Inverter-generated noises are largely classified into those radiated by the cables connected to the inverter and
inverter main circuits (I/0), those electromagnetically and electrostatically induced to the signal cables of the
peripheral devices close to the main circuit power supply, and those transmitted through the power supply cables.

Inverter | [Air propagated Noise directly ---Path 1)

generated noise noise radiated from inverter
Noise radiated from | 5o 2) ( O )
power supply cable 5) g Telephone
Noise radiated from N :
motor connection cable ~+-Path 3) r

Electromagnetic ---Path 4), 5)
induction noise

. Elect_rostau_c ---Path 6)
induction noise

Electrical path Noise propagated through --Path 7)
propagated noise power supply cable
Noise from earth (ground)
cable due to leakage ---Path 8)

current
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7 Noise and leakage currents

Noise Propagation

Path Measures

When devices that handle low-level signals and are liable to malfunction due to noises, e.g. instruments,
receivers and sensors, are contained in the enclosure that contains the inverter or when their signal
cables are run near the inverter, the devices may be malfunctioned by air-propagated noises. The
following measures must be taken:
(1) Install easily affected devices as far away as possible from the inverter.
1)2) 3) (2) Run easily affected signal cables as far away as possible from the inverter and its 1/O cables.
(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do
not bundle them.
(4) Set the EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 13)
(5) Inserting a line noise filter into the output suppresses the radiation noise from the cables.
(6) Use shield cables as signal cables and power cables and run them in individual metal conduits to
produce further effects.

When the signal cables are run in parallel with or bundled with the power cables, magnetic and static

induction noises may be propagated to the signal cables to malfunction the devices and the following

measures must be taken:

(1) Install easily affected devices as far away as possible from the inverter.

4) 5) 6) (2) Run easily affected signal cables as far away as possible from the I/O cables of the inverter.

(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do
not bundle them.

(4) Use shield cables as signal cables and power cables and run them in individual metal conduits to
produce further effects.

When the power supplies of the peripheral devices are connected to the power supply of the inverter in
the same line, inverter-generated noises may flow back through the power supply cables to malfunction
7) the devices and the following measures must be taken:

(1) Set the EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 13)

(2) Install the line noise filter (FR-BLF, FR-BSF01) to the power cables (I/O cables) of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage
8) currents may flow through the earth (ground) cable of the inverter to malfunction the device. In such a

case, disconnection of the earth (ground) cable of the device may cause the device to operate properly.

® Data line filter
Noise entry can be prevented by providing a data line filter for the detector cable etc.

®Noise reduction examples

D i )
Enclosure  frequency Install the filter (FR-BLF, FR-BSF01)

v i\/on the inverter output side
Inverter . r i FR- |
g%ﬁ; R EMC filter! Inverter HBLF 4'ﬂ/|£/l> Motor
: | : A

' i Use 4-core cable for motor power cable
| and use one cable as earth (ground) cable.

= Use a twisted pair shielded cable
Sensor

Separate the inverter, |

power line, and sensor

circuit by more than 30cm. ~|—>
(at least 10cm) I ]I

Control X Power

i
AT L
power d ' |supply AT —1
supply T XS for sensor : /
Do not earth (ground) ! % Do not earth (ground) shield
(

enclosure directly - but connect it to signal common cable.

Do not earth (ground)
control cable

51

w

PRECAUTIONS FOR USE OF THE INVERTER




Noise and leakage currents

AN

3.1.3 Power supply harmonics

The inverter may generate power supply harmonics from its converter circuit to affect the power generator, power
capacitor etc. Power supply harmonics are different from noise and leakage currents in source, frequency band and
transmission path. Take the following countermeasure suppression techniques.

®The differences between harmonics and noises are indicated below:

Item

Harmonics

Noise

Frequency

Normally number 40 to 50 max. (3kHz
or less)

High frequency (several 10kHz to 1GHz order)

Environment

To-electric channel, power impedance

To-space, distance, wiring path

Quantitative understanding

Theoretical calculation possible

Random occurrence, quantitative grasping difficult

Generated amount

Nearly proportional to load capacity

Depending on the current fluctuation ratio (larger as
switching is faster)

Affected equipment immunity

Specified in standard per equipment

Different depending on maker's equipment
specifications

Suppression example

Provide reactor.

Increase distance.

eMeasures
The harmonic current generated from the inverter

to the input side differs according to various DC reactor

conditions such as the wiring impedance, whether (FR-HEL)

***** al

a reactor is used or not, and output frequency and
output current on the load side.

For the output frequency and output current, we 2 MCCB  MC R ix
understand that they should be calculated in the = T o wr ly
conditions under the rated load at the maximum 5 —X 0110
operating frequency. D%_ oy i T 1z
(Aé:Rr_eSicI)_r) Inverter Do not insert power

factor improving capacitor.

CAUTION
The power factor improving capacitor and surge suppressor on the inverter output side may be overheated or damaged by the
harmonic components of the inverter output. Also, since an excessive current flows in the inverter to activate overcurrent
protection, do not provide a capacitor and surge suppressor on the inverter output side when the motor is driven by the inverter.
For power factor improvement, install a reactor on the inverter input side or in the DC circuit.
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7 Installation of a reactor

3.2 Installation of a reactor

When the inverter is connected near a large-capacity power transformer (1000kVA or more) or when a power capacitor is to
be switched over, an excessive peak current may flow in the power input circuit, damaging the converter circuit. To prevent
this, always install the optional AC reactor (FR-HAL)

AC reactor Inverter
mcce  wmc (FRHAL) (KVA)
R X £ 5300
7 St 11 & 5000 cCapacities requiring
: . o . .
: H | | » installation of
Power i s T Y Tz 4000 R tor
supply 5 T: ' 2% 3000
H 1 1 S5 ©
—x T T W 2 2000
"""" g 1000——
o

Lo-Z2. J 110165 247 330 420 550 kVA
DC reactor (FR-HEL) * Inverter capacity

* When connecting the FR-HEL to the 01160 or less, remove the jumper across terminals P/+ - P1. For the 01800 or more, a DC
reactor is supplied. Always install the reactor. (Refer to page 14.)

[ REMARKS |

The wiring length between the FR-HEL and inverter should be 5m maximum and minimized. Use the same wire size as that of the
power supply wire (R/L1, S/L2, T/L3). (Refer to page 18)

w
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Power-off and magnetic contactor (MC) T

3.3 Power-off and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)
On the inverter input side, it is recommended to provide an MC for the following purposes.

(== Refer to page 4 for selection.)

1) To release the inverter from the power supply when the inverter's protective function is activated or when the drive is
not functioning (e.g. emergency stop operation). When cycle operation or heavy-duty operation is performed with an
optional brake resistor connected, overheat and burnout of the electrical-discharge resistor can be prevented if a
regenerative brake transistor is damaged due to insufficient heat capacity of the electrical-discharge resistor and
excess regenerative brake duty.

2)To prevent any accident due to an automatic restart at restoration of power after an inverter stop made by a power failure

3)To reset the inverter for an extended period of time
The control power supply for inverter is always running and consumes a little power. When stopping the inverter for an
extended period of time, powering off the inverter will save power slightly.

4)To separate the inverter from the power supply to ensure safe maintenance and inspection work
The inverter's input side MC is used for the above purpose, select class JEM1038-AC3MC for the inverter input side
current when making an emergency stop during normal operation.

[ REMARKS |

Since repeated inrush currents at power on will shorten the life of the converter circuit (switching life is about 1,000,000 times.),
frequent starts and stops of the MC must be avoided. Turn on/off the inverter start controlling terminals (STF, STR) to run/stop the
inverter.

* Inverter start/stop circuit example

MCCB MC

Xt =R U }’To e s shown on the left, always use the start signal (ON or
Z’SF‘)’L?;*X/ /—“( Sz Vo or  OFF across terminals STF or STR-PC) to make a start

—x V/”{ T We» or stop. (Refer to page 224)
— Rl/Lll*z *1 When the power supply is 400V class, install a step-down

~©S1/L21 transformer.

T *2 Connect the power supply terminals R1/L11, S1/L21 of the
. . Inverter control circuit to the primary side of the MC to hold an
Operation preparation alarm signal when the inverter's protective circuit is

activated. At this time, remove jumpers across terminals R/
L1-R1/L11 and S/L2-S1/L21. (Refer to page 21 for removal
of the jumper.)

Start/Stop

MC Operation
— T ; RA *
Stop | RA

(2) Handling of the inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop.
When the magnetic contactor is turned on while the inverter is operating, overcurrent protection of the inverter and
such will activate. When an MC is provided to switch to a commercial power supply, for example, it is recommended to
use commercial power supply-inverter switchover operation Pr. 135 to Pr. 139 (Refer to page 351).
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7 Inverter-driven 400V class motor

3.4 Inverter-driven 400V class motor

In the PWM type inverter, a surge voltage attributable to wiring constants is generated at the motor terminals.
Especially for a 400V class motor, the surge voltage may deteriorate the insulation. When the 400V class motor is
driven by the inverter, consider the following measures:

eMeasures

It is recommended to take either of the following measures:

(1) Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring length
For the 400V class motor, use an insulation-enhanced motor.
Specifically,
1)Specify the "400V class inverter-driven insulation-enhanced motor".
2)For the dedicated motor such as the constant-torque motor and low-vibration motor, use the "inverter-driven,
dedicated motor".
3)Set Pr. 72 PWM frequency selection as indicated below according to the wiring length

Wiring Length

50m or less 50m to 100m exceeding 100m

Pr. 72 PWM frequency selection 15 (14.5kHz) or less 9 (9kHz) or less 4 (4kHz) or less

(2) Suppressing the surge voltage on the inverter side
Connect the surge voltage suppression filter (FR-ASF-H) to the 01800 or less and the sine wave filter (MT-BSL/
BSC) to the 02160 or more on the inverter output side.

—— CAUTION
- For details of Pr. 72 PWM frequency selection , refer to page 268. (When using an option sine wave filter (MT-BSL/BSC) for the
02160 or more, set "25" (2.5kHz) in Pr. 72.))
For explanation of surge voltage suppression filter (FR-ASF-H) and sine wave filter (MT-BSL/BSC), refer to the manual of each
option.
Do not perform vector control with a surge voltage suppression filter (FR-ASF-H) or sine wave filer (MT-BSL/BSC) connected.
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Precautions for use of the inverter X

3.5 Precautions for use of the inverter

The FR-A700 series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method
may shorten the product life or damage the product.
Before starting operation, always recheck the following items.

(1)
)
@)

(4)

®)

(8)

9)

Use crimping terminals with insulation sleeve to wire the power supply and motor.
Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes in
an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

Use cables of the size to make a voltage drop 2% maximum.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque
to decrease especially at the output of a low frequency.

Refer to page 18 for the recommended cable sizes.

The overall wiring length should be 500m maximum.

(The wiring length should be 100m maximum for vector control.)

Especially for long distance wiring, the fast-response current limit function may be reduced or the equipment connected to
the inverter output side may malfunction or become faulty under the influence of a charging current due to the stray capacity
of the wiring. Therefore, note the overall wiring length. (Refer to page 20.)

Electromagnetic wave interference
The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. An EMC filter can minimize noise interference.

(Refer to page 13)

Do not install a power factor correction capacitor, surge suppressor or radio noise filter on the inverter output side.
This will cause the inverter to trip or the capacitor, and surge suppressor to be damaged. If any of the above devices is
installed, immediately remove it.

Before starting wiring or other work after the inverter is operated, wait for at least 10 minutes after the power supply has
been switched off, and check that there are no residual voltage using a tester or the like. The capacitor is charged with high
voltage for some time after power off and it is dangerous.

A short circuit or earth (ground) fault on the inverter output side may damage the inverter modules.
Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits caused by
peripheral circuit inadequacy or an earth (ground) fault caused by wiring inadequacy or reduced motor insulation
resistance may damage the inverter modules.
Fully check the to-earth (ground) insulation and inter-phase insulation of the inverter output side before power-on.
Especially for an old motor or use in hostile atmosphere, securely check the motor insulation resistance etc.

(10) Do not use the inverter input side magnetic contactor to start/stop the inverter.

Always use the start signal (ON/OFF of STF and STR signals) to start/stop the inverter. (Refer to page 54)

(11) Across P/+ and PR terminals, connect only an external regenerative brake discharge resistor.

Do not connect a mechanical brake.

(12) Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.

(13) Provide electrical and mechanical interlocks for MC1 and

56

Contact to the inverter I/O signal circuits or opposite polarity may damage the I/O devices. Especially check the wiring to
prevent the speed setting potentiometer from being connected incorrectly to short terminals 10E-5.

MC2 which are used for electronic bypass. o Interlock
When the wiring is incorrect or if there is an electronic Power RILL U i !
bypass circuit as shown on the right, the inverter will be suppl ﬁ%%cﬁ»r@
damaged by leakage current from the power supply due to PRl Sikz vy MCZ

arcs generated at the time of switch-over or chattering T3 W Undesirable current

caused by a sequence error. Inverter
(Commercial operation can not be performed with the vector
dedicated motor (SF-V5RU, SF-THY).)



7 Precautions for use of the inverter

(14) If the machine must not be restarted when power is restored after a power failure, provide a magnetic contactor in the
inverter's input side and also make up a sequence which will not switch on the start signal.
If the start signal (start switch) remains on after a power failure, the inverter will automatically restart as soon as the
power is restored.

(15) Instructions for overload operation
When performing an operation of frequent start/stop with the inverter, rise/fall in the temperature of the transistor element
of the inverter will repeat due to a continuous flow of large current, shortening the life from thermal fatigue. Since thermal
fatigue is related to the amount of current, the life can be increased by reducing current at locked condition, starting
current, etc. Decreasing current may increase the life. However, decreasing current will result in insufficient torque and
the inverter may not start. Therefore, choose the inverter which has enough allowance for current (up to 2 rank larger in
capacity).

(16) Make sure that the specifications and rating match the system requirements.

(17) A motor with encoder is necessary for vector control. In addition, connect the encoder directly to the backlash-free motor
shaft. (An encoder is not necessary for real sensorless vector control.)
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4 / PARAMETERS

This chapter explains the "PARAMETERS" for use of this
product.
Always read this instructions before use.

1
The abbreviations in the explanations below are as
follows:
...V/F control, 2
...Advanced magnetic flux vector control, I
...Real sensorless vector control
...Vector control —
3
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Operation panel (FR-DUO07) X

4.1 Operation panel (FR-DUQ7)

4.1.1 Parts of the operation panel (FR-DUO07)

Operation mode indication

PU: Lit to indicate PU operation mode.
EXT: Lit to indicate external operation mode.
NET: Lit to indicate network operation mode.

Rotation direction indication
FWD: Lit during forward rotation
REV: Lit during reverse rotation

On: Forward/reverse operation
Flickering:  When the frequency command is
Unit indication not given even if the
- Hz: Lit to indicate frequency. forward/reverse command is given.

- A: Lit to indicate current.
- V: Lit to indicate voltage.
(Flicker when the set frequency monitor is Monitor indication

displayed.)

Lit to indicate monitoring mode.

PLC function

Start command
forward rotation

Start command

L reverse rotation
@Stop operation

Alarms can be reset

@Used to set each setting.

If pressed during operation, monitor

Monitor(4-digit LED)
Shows the frequency, parameter
number, etc.

_/ Setting dial

(Setting dial: Mitsubishi inverter
dial)

Used to change the
frequency setting and
parameter values.

changes as below;
Mode Running | _, [Output | _, |Output

frequency current voltage

switchover X |

User? tot?r]lanr?]ed * Energy saving monitor is displayed when the
each setting mode. energy saving monitor of Pr. 52 is set.

Operation mode switchover

Used to switch between the PU and external operation mode.

When using the external operation mode (operation using a separately
connected frequency setting potentiometer and start signal), press this key to
light up the EXT indication. (Change the Pr.79 value to use the combined mode.)
PU: PU operation mode

EXT: External operation mode
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Z

4.1.2 Basic operation (factory setting)

Monitor/frequency setting

Parameter setting

Alarm history

Operation mode switchover

At powering on (external operation mode)

by -

4

$ m
Ve, - —

PU operation mode
(output frequency monitor)

L.

A PR |
- | - Y —
3 e, @ ee—— )
PU Jog operation mode
(Refer to page 62) R LLIS
) (Example)%q

Value change

N

Output current monitor

£ and frequency flicker. ‘

Frequency setting has been
written and completed!!

-

Output voltage monitor

Parameter setting mode
VAN

- -

Display the current
setting

oy

- -
'(Example)‘

- - B

Value change Parameter and a setting value
flicker alternately.

N Parameter write is completed!!
Parameter clear Parameter
all clear

Parameter copy

[Operation for displaying alarm history] (Refer to page 383)
Past eight alarms can