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INVERTER
FR-F800

INSTALLATION GUIDELINE
FR-F820-00046(0.75K) to 04750(110K)

FR-F840-00023(0.75K) to 06830(315K)

Thank you for choosing this Mitsubishi Electric Inverter.

This Installation guideline and the enclosed CD-ROM give handling information and precautions for use
of this product.

Do not use this product until you have a full knowledge of the equipment, the safety information and the
instructions.

Please forward this Installation guideline and the CD-ROM to the end user.
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Print Date Art. no. Revision
11/2014 akl 281590-A First edition
05/2015 akl 281590-B Additions: o Pr. 554, new setting values

*Pr. 111, Pr. 1361 to Pr. 1381 (PID control enhanced functions)

A For Maximum Safety

® Mitsubishi Electric transistorized inverters are not designed or manufactured to be used in equipment or systems in
situations that can affect or endanger human life.

* When considering this product for operation in special applications such as machinery or systems used in passenger
transportation, medical, aerospace, atomic power, electric power, or submarine repeating applications, please contact

your nearest Mitsubishi Electric sales representative.

¢ Although this product was manufactured under conditions of strict quality control, you are strongly advised to install
safety devices to prevent serious accidents when it is used in facilities where breakdowns of the product are likely to

cause a serious accident.

® Please check upon receiving of the inverter whether this instruction manual corresponds to the delivered inverter.

Compare the specifications on the capacity plate with the specifications given in this manual.




This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you have read through this Installation Guideline 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.
Installation, operation, maintenance and inspection must be performed by qualified personnel. Here, qualified personnel means person-
nel who meets all the conditions below.
® A person who took a proper engineering training. Please note if you can take a proper engineering training at your local Mitsubishi Electric
office. Such training may be available at your local Mitsubishi Electric office. Contact your local sales office for schedules and locations.
® A person who can access operating manuals for the protective devices (e.g. light curtain) connected to the safety control system.
A person who has read and familiarized himself/herself with the manuals.
In this Installation Guideline, the safety instruction levels are classified into "WARNING" and "CAUTION".

| AWARN|NG | Assumes that incorrect handling may cause hazardous conditions, resulting in death or severe injury.

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

Note that even the 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.

Electric Shock Prevention

AWARNING

® 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 removed. Otherwise, you may access the exposed high-voltage terminals or the charging part
of the circuitry and get an electric shock.

® 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.

e 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. Earthing 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). A neutral-point earthed power supply for 400V class inverter in

compliance with EN standard must be used.

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.

If your application requires by installation standards an RCD (residual current device) as up stream protection please select according to

DIN VDE 0100-530 as following:

Single phase inverter type A or B

Three phase inverter only type B

(Additional instructions on the use of a residual current device are contained on page 45.)

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

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 or handle the cables with wet hands. You may get an electric shock.

When measuring the main circuit capacitor capacity, the DC voltage is applied to the motor for 1s at powering OFF. Never touch the motor

terminal, etc. right after powering OFF to prevent an electric shock.

® A PM motor is a synchronous motor with high-performance magnets embedded in the rotor. Motor terminals holds high-voltage while the
motor is running even after the inverter power is turned OFF. Before wiring or inspection, the motor must be confirmed to be stopped. In
an application, such as fan and blower, where the motor is driven by the load, a low-voltage manual motor starter must be connected at
the inverter's output side, and wiring and inspection must be performed while the motor starter is open. Otherwise you may get an electric
shock.

Fire Prevention

ACAUTION

® Mount the inverter to incombustible material. Install the inverter on a nonflammable wall without holes (so that nobody can touch the
inverter heatsink on the rear side, 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.

® Do not connect a resistor directly to the DC terminals P/+, N/-. This could cause a fire and destroy the inverter. The surface temperature
of braking resistors can far exceed 100 °C for brief periods. Make sure that there is adequate protection against accidental contact and a
safe distance is maintained to other units and system parts.

® Be sure to perform daily and periodic inspections as specified in the Instruction Manual. If a product is used without any inspection, a
burst, breakage, or a fire may occur.




Injury Prevention

ACAUTION

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

Additional Instructions
Also note the following points to prevent an accidental failure, injury, electric shock, etc.

Transportation and installation

ACAUTION

® Any person who is opening a package using a sharp object, such as a knife and cutter, must wear gloves to prevent injuries caused

by the edge of the sharp object.

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

® Do not stand or rest heavy objects on the product.

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

® When carrying the inverter, do not hold it by the front cover or setting dial; it may fall off or fail.

® During installation, caution must be taken not to drop the inverter as doing so may cause injuries.

® 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 the product on a hot surface.

® Check the inverter mounting orientation is correct.

® The inverter must be installed on a strong surface securely with screws so that it will not drop.

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

® 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.
e Use the inverter under the following environmental conditions. Otherwise, the inverter may be damaged.

Operating condition FR-F800

Surrounding air LD rating: —10°C to +50°C (non-freezing)

temperature SLD rating: —10°C to +40°C (non-freezing)

Ambient humidity With circuit board coating (conforming to IEC 60721-3-3 3C2/3S2): 95% RH or less (non-condensing),
Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature -20°C to +65°C !

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

Altitude Maximum 1000m above sea level for standard operation. After that derate by 3% for
every extra 500m up to 2500m (91%)

Vibration 5.9m/s? or less "2 at 10 to 55Hz (directions of X, Y, Z axes)

1 Temperature applicable for a short time, e.g. in transit.
"2 2 9m/s? or less for the FR-F840-04320(185K) or higher
e |f halogen-based materials (fluorine, chlorine, bromine, iodine, etc.) infiltrate into a Mitsubishi Electric product, the product will be
damaged. Halogen-based materials are often included in fumigant, which is used to sterilize or disinfect wooden packages. When
packaging, prevent residual fumigant components from being infiltrated into Mitsubishi Electric products, or use an alternative
sterilization or disinfection method (heat disinfection, etc.) for packaging. Sterilization of disinfection of wooden package should also

be performed before packaging the product.
® To prevent a failure, do not use the inverter with a part or material containing halogen flame retardant including bromine.

Wiring

ACAUTION

® Do not install assemblies or components (e. g. power factor correction capacitors) on the inverter output side, which are not approved
from Mitsubishi Electric. These devices on the inverter output side may be overheated or burn out.
® The direction of rotation of the motor corresponds to the direction of rotation commands (STF/STR) only if the phase sequence (U, V,
W) is maintained.
® PM motor terminals (U, V, W) hold high-voltage while the PM motor is running even after the power is turned OFF. Before wiring, the
PM motor must be confirmed to be stopped. Otherwise you may get an electric shock.

® Never connect a PM motor to the commercial power supply.
Applying the commercial power supply to input terminals (U,V, W) of a PM motor will burn the PM motor. The PM motor must be

connected with the output terminals (U, V, W) of the inverter.

Test operation and adjustment

ACAUTION

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




Operation

AWARNING

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

® Since pressing the key may not stop output depending on the function setting status, provide a circuit and switch separately to

make an emergency stop (power off, mechanical brake operation for emergency stop, etc).

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

® Do not use a PM motor for an application where the PM motor is driven by its load and runs at a speed higher than the maximum
motor speed.

® The inverter can be started and stopped via the serial port communications link or the field bus. However, please note that depending
on the settings of the communications parameters it may not be possible to stop the system via these connections if there is an error
in the communications system or the data line. In configurations like this it is thus essential to install additional safety hardware that
makes it possible to stop the system in an emergency (e.g. controller inhibit via control signal, external motor contactor etc). Clear and
unambiguous warnings about this must be posted on site for the operating and service staff.

e Use this inverter only with three-phase induction motors or with a PM motor. Connection of any other electrical equipment to the
inverter output may damage the inverter as well as the equipment.

® 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

® The electronic thermal relay function does not guarantee protection of the motor from overheating. It is recommended to install both
an external thermal and PTC thermistor for overheat protection.

® Do not use a magnetic contactor on the inverter input for frequent starting/stopping of the inverter. Otherwise, the life of the inverter
decreases.

® Use a noise filter to reduce the effect of electromagnetic interference and follow the accepted EMC procedures for proper installation
of frequency inverters. Otherwise nearby electronic equipment may be affected.

® Take appropriate measures regarding harmonics. Otherwise this can endanger compensation systems or overload generators.

® When driving a 400V class motor by the inverter, the motor must be an insulation-enhanced motor or measures must be taken to
suppress surge voltage. Surge voltage attributable to the wiring constants may occur at the motor terminals, deteriorating the
insulation of the motor.

® Use a motor designed for inverter operation. (The stress for motor windings is bigger than in line power supply).

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

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

® The DC braking function of the frequency inverter is not designed to continuously hold a load. Use an electro-mechanical holding
brake on the motor for this purpose.

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

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

® Only one PM motor can be connected to an inverter.

® A PM motor must be used under PM motor control. When operating with PM motor control, a synchronous motor, induction motor or
synchronous induction motor may only be used when it is a PM motor.

® Do not connect a PM motor under the induction motor control settings (initial settings). Do not use an induction motor under the PM
motor control settings. It will cause a failure.

¢ |n the system with a PM motor, the inverter power must be turned ON before closing the contacts of the contactor at the output side.

® \When the emergency drive operation is performed, the operation is continued or the retry is repeated even when a fault occurs, which
may damage or burn the inverter and motor. Before restarting the normal operation after using the emergency drive function, make
sure that the inverter and motor have no fault.

Emergency stop

ACAUTION

® 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 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.

® When the protective function is activated (i. e. the frequency inverter switches off with an error message), take the corresponding
corrective action as described in the inverter manual, then reset the inverter, and resume operation.

Maintenance, inspection and parts replacement

ACAUTION

® Do not carry out a megger (insulation resistance) test on the control circuit of the inverter. It will cause a failure.




Disposing of the inverter

ACAUTION

® Treat as industrial waste.

General instructions

Many of the diagrams and drawings in instruction manuals show the inverter without a cover, or partially open. Never run the inverter in
this status. Always replace the cover and follow instruction manuals when operating the inverter. For more details on the PM motor,

refer to the Instruction Manual of the PM motor.




1 INSTALLATION AND INSTRUCTIONS

1.1 Inverter Type

FR-F80— 00046 || -1

| i

Symbol | Voltage class Symbol Description Symbol | Type ™ Symbol Circuit Ikl)z%aé'gﬁqlgig%(gglgfso{;ning o cof\lgﬁi(:or
2 200V class 00023 to 06830  |SLD rated inverter current [A] -1 FM Without Without Without
4 400V class 0.75 to 315K LD rated inverter capacity [kW] -2 CA -60 With Without
06 With With
Capacity plate Rating plate
[ )
e INVERTER (@
nverter model —y FR-F820-00046-1 Inverter model —MODEL FR-F820-00046-
Serial number —p SERIAL: XXXXXXXXX Input rating —§- INPUT < XXXXX
Output rating OUTPUT: XXXXX
Serial number SERIAL: XXXXXXXXX DATE:XXXX-XX«—— Production year
and month
J
“ Specification differs by the type.Major differences are shown in the table below.
Initial setting
. Pr. 19 Pr.570
Type Monitor output Built-in Control Rated e "Multiple
" X Base frequency .
EMC filter | logic frequency " rating
voltage g
setting
FM Terminal FM: pulse train output OFF Sink logic | 60Hz 9999 1
(terminal FM Terminal AM: analog voltage output (same as the (LD rating)
equipped model) (0 to £10VDC) power supply
voltage)
CA Terminal CA: analog current output | ON Source 50Hz 8888 0
(terminal CA (0 to 20mADC) logic (95% of the (SLD rating)
equipped model) | Terminal AM: analog voltage output power supply
(0 to £10VDC) voltage)

Notes

® The rating plate shows the rated inverter current in SLD operation (Super Light Duty). The overload current rating at
SLD is 110 % of the rated current for 60 s and 120 % for 3 s at surrounding air temperature of max. 40 °C.

® The inverter model name used in this installation guide consists of the inverter model, e. g. FR-F820-00046-1 and the
applicable motor capacity in brackets specified in [kW]. This approach helps for better understanding and for
choosing the right motor. For further specification details like capacity, current or overload current rating refer to
chapter 8.

® For selecting the right frequency inverter you should know details of your application and especially the load
characteristic.




INSTALLATION AND INSTRUCTIONS \‘T

1.2 Installation of the inverter

Installation on the enclosure

Fix six positions for the
FR-F840-04320(185K) or higher.

Install the inverter on a strong surface securely with bolts.

Leave enough clearances and take cooling measures.

Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.
Install the inverter on a nonflammable surface.

When encasing multiple inverters, install them in parallel as a cooling measure.

-

4 —_ éR—F820—031 60(75K) or lower, FR-F820-03800(90K) or highem

Clearances (side) Clearances (front)

FR-F840-01800(75K) or lower FR-F840-02160(90K) or higher

ﬂ = 10cm ﬂ = 20cm f 777777777 T
5 — e

= 5cm —7H | = 5cm =10cm . = 10cm = 5cm oy
ey o6 | D5 E e {‘:; |
[—> 2 !
Vertical <= — => <= => = |
|

Refer to the ciearance | 7
shown on the right L ﬂ
) = 10cm ﬂ = 20cm

"1 For the FR-F820-00250(5.5K) or lower and FR-F840-00126(5.5K) or lower, allow 1cm or more clearance.

2 When using the FR-F820-01250(30K) or lower and FR-F840-00620(30K) or lower at the surrounding air temperature of 40°C or less (30°C or less for the
SLD rated inverter), side-by-side installation (Ocm clearance) is available.

3 For replacing the cooling fan of the FR-F840-04320(185K) or higher, 30cm of space is necessary in front of the inverter. Refer to the Instruction Manual
for fan replacement.

1.3 Environment

Before installation, check that the environment meets following specifications:

Enclosure

x = Measurement position

Surrounding air LD rating: —10°C to +50°C (non-freezing)
temperature SLD rating: —10°C to +40°C (non-freezing)

Inverter
X

XSCm
‘

With circuit board coating (conforming to IEC 60721-3-3 3C2/3S2): 95% RH or less (non-condensing),

TR AL Without circuit board coating: 90% RH or less (non-condensing)

Storage temperature —20°C to +65°C ™

Atmosphere Indoors (No corrosive and flammable gases, oil mist, dust and dirt)
Altitude Maximum 2,500 m above sea level °

Vibration 5.9m/s? or less "7 at 10 to 55Hz (directions of X, Y, Z axes)

"4 Temperature applicable for a short time, e.g. in transit.

"5 For the installation at an altitude above 1,000m up to 2,500m, derate the rated current 3% per 500 m.

6 Surrounding air temperature is a temperature measured at a measurement position in an enclosure. Ambient temperature is a
temperature outside an enclosure.

7 2.9m/s? or less for the FR-F840-04320(185K) or higher




2 OUTLINE DRAWING

FR-F820-00046(0.75K) to 04750(110K)
FR-F840-00023(0.75K) to 03610(160K)
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FR-F840-04320(185K) to 06830(315K)

(Unit: mm)

Inverter Type

w1

H1

Cc

200V class

FR-F820-00046(0.75K)

FR-F820-00077(1.5K)

110

95

FR-F820-00105(2.2K

FR-F820-00250(5.5K

150

125

)
FR-F820-00167(3.7K)
)
)

FR-F820-00340(7.5K

FR-F820-00490(11K)

FR-F820-00630(15K)

220

195

260

245

110

125

140

170

300

285

FR-F820-00770(18.5K)

FR-F820-00930(22K

FR-F820-01250(30K

250

230

400

380

190

FR-F820-01540(37K

325

270

FR-F820-02330(55K

435

380

550

530

195

525

)
)
)
FR-F820-01870(45K)
)
)

FR-F820-03160(75K

FR-F820-03800(90K)

FR-F820-04750(110K)

465

410

700

675

250

400

740

715

360

400V class

FR-F840-00023(0.75K)

FR-F840-00038(1.5K)

FR-F840-00052(2.2K

FR-F840-00126(5.5K

150

125

)
FR-F840-00083(3.7K)
)
)

FR-F840-00170(7.5K

FR-F840-00250(11K)

FR-F840-00310(15K)

FR-F840-00380(18.5K)

220

195

260

245

140

170

300

285

FR-F840-00470(22K

FR-F840-00620(30K

250

230

400

380

190

325

270

)
)
FR-F840-00770(37K)
FR-F840-00930(45K)

FR-F840-01160(55K)

FR-F840-01800(75K)

435

380

550

530

195

525

250

FR-F840-02160(90K)

FR-F840-02600(110K)

FR-F840-03250(132K)

FR-F840-03610(160K)

465

400

620

595

300

740

715

360

FR-F840-04320(185K)

FR-F840-04810(220K)

498

200

FR-F840-05470(250K)

FR-F840-06100(280K)

FR-F840-06830(315K)

680

300

1010

985

984

380




3 WIRING

3.1 Terminal connection diagrams

® FM type

DC reactor
(FR-HEL) "

FR-F820-00770(18.5K)—-01250(30K)
FR-F840-00470(22K)—-01800(75K)
DC reactor

Sink logic FA Brake unit (FR-HEL) ™!
© Main circuit terminal y option) | | e —
ireui i l | (option)
O Control circuit terminal Earth Jumper | ‘
) 1
© ©O—©
P1 P+ P3 PR#7 N/-
MCCB
I_X e Inrush current Mot
Ag_gg\i?eer g S Jimit circuit otor
supply 4(/ o — -
o.n ON i EMC filter ot

: ° O | ON/OFF
Jumper 2 (6 o]

OFF ! connector

' Control input signals 3

Forward rotation start

£3

Reverse rotation start

Start self-holding selection

High speed
Multi-speed Middle
selection speed
Low speed

Jog operation
Second function selection

Output stop

Reset

Terminal 4 input selection
(Current input selection)

*12
Contact input common
24VDC power supply

(Common for external power supply
transistor)

24V external power supply
input Voltage/current
Common terminal *5 input switch

"""""""""""""""""" (O10E(+10V) ON

()10(+5V) 2 4

0 to 5VDC | Initial value

2 <0m 10VDC  sglectable >*5
5]

Frequency setting
potentiometgr
1/2W, 1kQ "8 4 to 20mADC

Analog common

0 to +10VDC] |Initial value

Auxiliary input (0to45VDC  selectable )«5

a

0to 5VDC
0to 10VDC

AD Initial value

E

| connector 2 |

Terminal 4 input  (+) >
(Current input)

4<

selectable

connector 1

Control circuit

Relay output 1
(Fault output)

Relay output 2

Frequency detection
Open collector output common
Sink/source common

PU

con-

nector

usBA | FIC 1 Indicator

. FM) ] (Frequency meter, etc.)

nector *10 Calibrati,oq Moving coil type
resistor _JTLIL | | 1mA full-scale

usB

mini B

o ) Analog signal output

(0 to £10VDC)

RS-485 terminals
Data transmission

Data reception

connector 3

Safety stop input (Channel 1) - - |
shutoff
circuit

Safety stop input (Channel 2)

Safety stop input common

|

5V (Permissible load
current 100mA)

GND

Safety monitor output

Safety monitor output common

For footnotes *1 to *12 refer to next page.



7/ WIRING

"1 For the FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher always connect a DC reactor (FR-HEL), which is available
as an option.
(When selecting a DC reactor, refer to page 42, and select one suitable for the applicable motor capacity.) When a DC reactor is
connected to the FR-F820-2330(55K) or lower or the FR-F840-01160(55K) or lower, if a jumper is installed across the terminals P1
and P/+, remove the jumper before installing the DC reactor.

2 When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

3 No input voltage is allowed for these terminals. The function of these terminals can be changed with the input terminal assignment
(Pr. 178 to Pr. 189). (Refer to page 25.)

4 Terminal JOG is also used as the pulse train input terminal. Use Pr. 291 to choose JOG or pulse.

5 Terminal input specifications can be changed by analog input specification switchover (Pr. 73, Pr. 267). To input a voltage, set the
voltage/current input switch OFF. To input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a
PTC input terminal. (Pr. 561) (Refer to the Instruction Manual.)

"6 |t is recommended to use 2W, 1kQ when the frequency setting signal is changed frequently.

7' Do not use terminals PR and PX. Do not remove the jumper connected to terminals PR and PX.

"8 The function of these terminals can be changed with the output terminal assignment (Pr. 195, Pr. 196). (Refer to page 25.)

*9

The function of these terminals can be changed with the output terminal assignment (Pr. 190 to Pr. 194). (Refer to page 25.)

10 The terminal F/C (FM) can be used to output pulse trains as open collector output by setting Pr. 291.

"1 Not required when calibrating the scale with the operation panel.

12 No function is assigned in the initial status. Assign the function using Pr. 186 "CS terminal function selection". (Refer to page 25.)

CAUTION

® To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables. Also, separate the main
circuit cables at the input side from the main circuit cables at the output side.

o 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 a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

® Set the voltage/current input switch in the correct position. An incorrect setting may cause a fault, failure or malfunction.




WIRING

® CA type

Source logic
© Main circuit terminal
O Control circuit terminal

3-phase :
AC power —4x -
supply —1<” ¢

Jumper "2

Control input signals '3
Forward rotation start
Reverse rotation start

Start self-holding selection

High speed
Multi—s_peed Middle
selection speed
Low speed

Jog operation

Second function selection
Output stop

Reset

Terminal 4 input selection
(Current input selection)
*10

(Common for external power
supply transistor)

Earth

FR-F820-00770(18.5K)-01250(30K)
FR-F840-00470(22K)-01800(75K)

DC reactor
(FR-HEL) "1

DC reactor
(FR-HEL) "

Brake unit
(option)

[
'
'
'

O

©) ©
PX#7 PRx7

Inrush current
limit circuit

' EMC filter
ON/OFF
connector

() Overload

Frequency detection

(

Open collector output common

Contact input common
24VDC power supply

24V external power supply
input
Common terminal

Frequency setting
potentiometer
1/2W, 1kQ "6

Auxiliary input g"))

Terminal 4 input (4
(Current input) )

Connector for plug-in option
connection

Safety stop signal Shorting

wire
Safety stop input (Channel 1) - -
Safety stop input (Channel 2)

Safety stop input common

Control circuit Relay output ® |
Egg P |

. 0 5 Relay output 1 '
. E 0 (Fault output) |
H E 1 Relay output 2 3
T " Open collector output 0
. | () Running
E | () Up to frequency
E | Instantaneous power failure

Sink/source common
24V e
) +24 PU
Voltage/current | con-
*5 input switch nector
- F/C N
(O10E(+10V) OCI)JI\! 1| USBA [/(CA) 4‘7\‘—7\‘—“ ) Analog current output
Sopsn PTG g e [ L ooaman)
Initial value ! T”’
(02 (010 10vDC | [USB [K———“
<4m 20mADC D 4 ! | mini B AM HE *) Analog signal output
Analog common 1 | con- o (0 to #10VDC)
v » 1 | nector (-
Initial ' 5 ---v
0 to +10VDC! value !
(0t045VDC  selectable ) 5§, - Lo ll__._________ ,
o T RS-485 terminals

4<

Initial value 1}
i

0t05VDC  selectable |45

0 to 10VDC

] Data transmission

l connector 1

l connector 2 I

connector 3

} Data reception

GND
24V

nating 5V (Permissible load
Jresistor . ourent 100mA)
Output | T T TTTTTTTTTTTTTTTTTTmTTTTmmmmmmmmmm T mmm T
shutoff ;
Safety monitor output
circuit _& O y monitor outpu

For footnotes *1 to *10 refer to next page.
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For the FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher always connect a DC reactor (FR-HEL), which is available
as an option.

(When selecting a DC reactor, refer to page 42, and select one suitable for the applicable motor capacity.) When a DC reactor is
connected to the FR-F820-02330(55K) or lower or the FR-F840-01160(55K) or lower, if a jumper is installed across the terminals P1
and P/+, remove the jumper before installing the DC reactor.

When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.
The function of these terminals can be changed with the input terminal assignment (Pr. 178 to Pr. 189). (Refer to page 25.)
Terminal JOG is also used as the pulse train input terminal. Use Pr. 291 to choose JOG or pulse.

Terminal input specifications can be changed by analog input specification switchover (Pr. 73, Pr. 267). To input a voltage), set the
voltage/current input switch OFF. To input a current, set the voltage/current input switch ON. Terminals 10 and 2 are also used as a
PTC input terminal. (Pr. 561) (Refer to the Instruction Manual.)

It is recommended to use 2W, 1kQ when the frequency setting signal is changed frequently.

Do not use terminals PR and PX. Do not remove the jumper connected to terminals PR and PX.

The function of these terminals can be changed with the output terminal assignment (Pr. 195, Pr. 196). (Refer to page 25.)
The function of these terminals can be changed with the output terminal assignment (Pr. 190 to Pr. 194). (Refer to page 25.)

“10 No function is assigned in the initial status. Assign the function using Pr. 186 "CS terminal function selection".(Refer to page 25.)

CAUTION

® To prevent a malfunction due to noise, keep the signal cables more than 10cm away from the power cables. Also, separate the main

circuit cables at the input side from the main circuit cables at the output side.

o 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 a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

e Set the voltage/current input switch in the correct position. An incorrect setting may cause a fault, failure or malfunction.
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3.2 Main circuit terminal

3.2.1 Terminal layout and wiring

FR-F820-00046(0.75K), 00077(1.5K)

Power supply Motor Charge lamp

FR-F820-00105(2.2K) to 00250(5.5K)
FR-F840-00023(0.75K) to 00126(5.5K)

Jumper

Power supply  Motor

FR-F820-00340(7.5K), 00490(11K)
FR-F840-00170(7.5K), 00250(11K)

A [P1 [PH [PR

Jumper
i

Jumper

RILIKS/L2ATIL3H (U W PX]

Charge lamp

Motor

Power supply

FR-F820-00630(15K)
FR-F840-00310(15K), 00380(18.5K)

RILATLY) W

@®
o

I

RILA||[|SL2 L] (Ul VI il v

Motor

FR-F820-00770(18.5K) to 01250(30K)
FR-F840-00470(22K), 00620(30K)

Charge
lamp

DPI®|@®|@®
Rl sl w | v

Lo i LI

I || T

~
=
==

Power supply Motor

FR-F820-01540(37K) 2
FR-F840-00770(37K)

°i= Charge lamp

TMILM S1L21 Jumper

~— Jumper

olele|&]o]ele

el @ B B o i
Pal J{ R

Power supply

FR-F820-01870(45K), 02330(55K) "'

RILTSILZTIL3—Ni-Ep1 PRl UL v Ll
res) e G res| e

S )

L]

— &9 : (©]
T T
o N
§ Jumper QA)

Motor

Power supply

FR-F820-03160(75K) "'

Power supply DC reactor Motor

FR-F840-00930(45K) to 01800(75K) "' "3

Power supply

FR-F840-02160(90K), 02600(110K) ™

Power supply

DC reactor

Power supply

For option

DC reactor

FR-F840-05470(250K) to 06830(315K) !

RLIYSL2/TLI_eNH-P1 LSPA [ W e
(-]
P1 P
= LS M
Power supply DC reactor Motor

1 The following diagram shows the positions of R1/L11, S1/L21, and the charge lamp.

"2 The terminals P3 and PR of the FR-F820-01540(37K) are not equipped with screws. Do not connect anything to these.

3 For the FR-F840-01800(75K), a jumper is not installed across the terminals P1 and P/+. Always connect a DC reactor (FR-HEL),
which is available as an option, across the terminals P1 and P/+.
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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
clockwise direction when viewed from the motor shaft. (The phase sequence must be matched.)

® The charge lamp will turn ON when the power is supplied to the main circuit.

® \When wiring the inverter main circuit conductor of the FR-F840-05470(250K) or higher, 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). For wiring,
use bolts (nuts) provided with the inverter.
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3.3 Wiring fundamentals

3.3.1 Cable size

Select the recommended cable size to ensure that the voltage drop will be 2% max.
If the wiring distance is long between the inverter and motor, the 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.
LD rating (Pr. 570 "Multiple rating setting” = "1")
® 200V class (when input power supply is 220V)

Crimping Cable Sizes
Applicable | Terminal | Tightening| Terminal HIV, etc. [mm?] ™ AWG/MCM "2 PVC, etc. [mm?] 3
Inverter Type | Screw | Torque | Ry q, RIL1, Earth | RIL1, RIL1, Earth
FR-F820-0J Size ™ [Nm] SIL2, |U,V,W| S/L2, |U,V,W P/+ P1 Cable S/L2, |U,V,W| S/L2, |U,V, W| Cable

T/L3 TIL3 Gauge | T/L3 TIL3 Gauge
00046(0.75K)
to M4 15 24 | 24 2 2 2 2 14 14 25 2.5 2.5
00105(2.2K)
00167(3.7K) M4 15 554 | 554 | 35 35 35 35 12 12 4 4 4
00250(5.5K) M4 15 554 | 554 | 55 55 55 55 10 10 6 6 6
00340(7.5K) M5 25 145 | 85 14 8 14 55 6 8 16 10 16
00490(11K) M5 25 14-5 | 145 | 14 14 14 8 6 6 16 16 16
00630(15K) M5 25 225 | 225 | 22 22 22 14 4 4 25 25 16
00770(18.5K) M6 4.4 386 | 386 | 38 38 38 14 2 2 35 35 25
00930(22K) | MB8(M8) 738 38-8 | 388 | 38 38 38 22 2 2 35 35 25
01250(30K) | MB8(M8) 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
01540(37K) | MB8(M8) 7.8 80-8 | 80-8 | 80 80 80 22 310 310 70 70 35
01870(45K) | M10(M8) | 147 | 100-10| 100-10] 100 | 100 | 100 38 4/0 4/0 95 95 50
02330(55K) | M10(M8) | 14.7 | 100-10|100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
03160(75K) | M12(M8) | 245 | 150-12|150-12| 125 | 125 | 150 38 250 | 250 — — —
03800(90K) | M12(M8) | 245 | 150-12|150-12| 150 | 150 | 2x100 | 38 | 2x4/0 | 2x4/0 | — — —
04750(110K) | M12(M8) | 245 | 100-12|100-12| 150 | 150 | 2x100 | 38 | 2x4/0 | 2x4/0 | — — —

® 400V class (when input power supply is 440V)

Crimping Cable Sizes
Applicable | Terminal | Tightening|  Terminal HIV, etc. [mm?] ! AWG/MCM *2 PVC, etc. [nm?] "3
Inverter Type | Screw | Torque | Rjq, RIL1, Earth | RIL1, RIL1, Earth
FR-F840-0 Size ™ [INm]l  IsiL2, T/ U,V,W S/L2, U,V,W P/+ P1 Cable | S/L2, |U,V,W| S/L2, |U,V,W Cable

L3 T/IL3 Gauge | T/L3 TIL3 Gauge
00023(0.75K)
to M4 15 24 | 24 2 2 2 2 14 14 25 | 25 | 25
00083(3.7K)
00126(5.5K) M4 15 24 | 24 2 2 35 | 35 12 14 25 | 25 4
00170(7.5K) M4 15 554 | 554 | 35 | 35 | 35 | 35 12 12 4 4 4
00250(11K) M4 15 554 | 554 | 55 | 55 | 55 | 55 10 10 6 6 10
00310(15K) M5 25 85 | 85 8 8 8 55 8 8 10 10 10
00380(18.5K) | M5 25 145 | 85 14 8 14 8 6 8 16 10 16
00470(22K) M6 44 146 | 146 | 14 14 22 14 6 6 16 16 16
00620(30K) M6 44 226 | 226 | 22 22 22 14 4 4 25 25 16
00770(37K) M6 44 226 | 226 | 22 22 22 14 4 4 25 25 16
00930(45K) M8 7.8 38-8 | 38-8 | 38 38 38 22 1 2 50 50 25
01160(55K) M8 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
01800(75K) M8 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
02160(90K) M10 14.7 60-10 | 60-10 | 60 60 60 22 1/0 1/0 50 50 25
02600(110K) M10 14.7 | 80-10 | 80-10 | 80 80 80 22 300 | 300 70 70 35
03250(132K) |M10(M12)] 147 | 100-10| 100-10] 100 | 100 | 100 | 38 4/0 | 4/0 95 95 50
03610(160K) |M10(M12)] 147 | 150-10 150-10| 125 | 125 | 100 | 38 | 250 | 250 | 120 & 120 | 70
04320(185K) |M12(M10)] 245 | 150-12 150-12| 150 | 150 | 150 | 38 | 300 | 300 | 150 | 150 | 95
04810(220K) |M12(M10)] 245 | 100-12| 100-12 | 2x100 | 2x100 | 2x100 | 60 | 2x4/0 | 2x4/0 | 2x95 | 2x95 | 95
05470(250K) |M12(M10)| 46 100-12| 100-12| 2x100 | 2x100 | 2x100 | 60 | 2x4/0 @ 2x4/0 | 2x95 | 2x95 | 95
06100(280K) |M12(M10)| 46 150-12 | 150-12 | 2x125 | 2x125 | 2x125 | 60 | 2x250 | 2x250 | 2x120 | 2x120 | 120
06830(315K) |M12(M10)| 46 150-12 | 150-12 | 2x150 | 2x150 | 2x125 | 60 | 2x300 | 2x300 | 2x150 | 2x150 | 150

For footnotes *1 to *4 refer to next page.
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For the FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower, the recommended cable size is that of the HIV cable (600V
class 2 vinyl-insulated cable) with continuous maximum permissible temperature of 75°C. Assumes that the surrounding air
temperature is 50°C or less and the wiring distance is 20m or less.

For the FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher, the recommended cable size is that of the LMFC cable
(heat resistant flexible cross-linked polyethylene insulated cable) with continuous maximum permissible temperature of 90°C.
Assumes that the surrounding air temperature is 50°C or less and wiring is performed in an enclosure.

For all the 200V class capacities and FR-F840-00930(45K) or lower, the recommended cable size is that of the THHW cable with
continuous maximum permissible temperature of 75°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-F840-01160(55K) or higher, the recommended cable size is that of THHN cable with continuous maximum permissible
temperature of 90°C. Assumes that the surrounding air temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in the United States.)

For the FR-F820-00770(18.5K) or lower and FR-F840-00930(45K) or lower, the recommended cable size is that of the PVC cable with
continuous maximum permissible temperature of 70°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-F820-00930(22K) or higher and FR-F840-01160(55K) or higher, the recommended cable size is that of XLPE cable with
continuous maximum permissible temperature of 90°C. Assumes that the surrounding air 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, P/+, N/—, P1, P3, and a screw for earthing.

The screw size for earthing of FR-F820-00930(22K) or higher and FR-F840-04320(185K) or higher is indicated in brackets.

The screw size for P/+ terminal for connecting an option to FR-F840-03250(132K) or FR-F840-03610(160K) is indicated in brackets.
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SLD rating (Pr. 570 "Multiple rating setting" = "0")
® 200V class (when input power supply is 220V)

Crimping Cable Sizes
Applicable | Terminal | Tightening|  Terminal HIV, etc. [mm?] AWG/MCM "2 PVC, etc. [mm?] ™3
Inverter Type ~Screw | Torque | g q, RIL1, Earth | R/L1, RIL1, Earth
FR-F820] | Size™ | [Nm] | gu2 |u,v,W S/L2, U,V,W P+ P1 Cable S/L2, U,V,W S/L2, U,V,W Cable

T/L3 TIL3 Gauge | T/L3 T/L3 Gauge
00046(0.75K)
to M4 1.5 2-4 2-4 2 2 2 2 14 14 25 25 25
00105(2.2K)
00167(3.7K) M4 15 554 | 554 | 35 35 35 35 12 12 4 4 4
00250(5.5K) M4 15 554 | 554 | 55 55 55 55 10 10 6 6 6
00340(7.5K) M5 25 145 | 85 14 8 14 55 6 8 16 10 16
00490(11K) M5 25 14-5 | 145 14 14 14 8 6 6 16 16 16
00630(15K) M5 25 225 | 225 | 22 22 22 14 4 4 25 25 16
00770(18.5K) M6 4.4 386 | 386 = 38 38 38 14 2 2 50 50 25
00930(22K) | M8(M6) 7.8 38-8 | 388 | 38 38 38 22 2 2 50 50 25
01250(30K) | M8(M6) 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
01540(37K) | M8(M6) 7.8 80-8 | 80-8 | 80 80 80 22 3/0 310 70 70 35
01870(45K) | M10(M8) 147  |[100-10| 100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
02330(55K) | M10(M8) 147  [100-10] 100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
03160(75K) | M12(M8)| 245 [150-12]150-12] 125 | 125 | 150 38 250 | 250 — — —
03800(90K) | M12(M8) | 245 [100-12]100-12] 150 | 150 | 2x100| 38 | 2x4/0 | 2x4/0 | — — —
04750(110K) | M12(M8) | 245 [ 100-12] 100-12] 2x100 | 2x100 | 2x100 | 60 | 2x4/0 | 2x4/0 | — — —
® 400V class (when input power supply is 440V)

Crimping Cable Sizes
Applicable | Terminal | Tightening|  Terminal HIV, etc. [mm?] ! AWG/MCM "2 PVC, etc. [mm?] "3
Inverter Type  Screw | Torque | gy q RIL1, Earth | R/L1, RIL1, Earth
FR-F840-0] | Size™ INmI | si2, u,v,W S/L2, |U,V,W P/+, P1 Cable S/L2, U,V,W S/L2, U,V,W Cable

T/L3 T/IL3 Gauge | TI/L3 T/L3 Gauge
00023(0.75K)
to M4 15 2-4 2-4 2 2 2 2 14 14 25 25 25
00083(3.7K)
00126(5.5K) M4 1.5 2-4 2-4 2 2 35 35 12 14 25 25 4
00170(7.5K) M4 1.5 554 | 554 | 35 35 35 35 12 12 4 4 4
00250(11K) M4 1.5 554 | 554 | 55 55 55 55 10 10 6 6 10
00310(15K) M5 25 8-5 8-5 8 8 8 55 8 8 10 10 10
00380(18.5K) M5 25 14-5 | 85 14 8 14 8 6 8 16 10 16
00470(22K) M6 4.4 14-6 | 146 14 14 22 14 6 6 16 16 16
00620(30K) M6 4.4 226 | 226 | 22 22 22 14 4 4 25 25 16
00770(37K) M6 44 226 | 226 | 22 22 22 14 4 4 25 25 16
00930(45K) M8 7.8 388 | 388 | 38 38 38 22 1 2 50 50 25
01160(55K) M8 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
01800(75K) M8 7.8 60-8 | 60-8 | 60 60 60 22 1/0 1/0 50 50 25
02160(90K) M10 14.7 80-10 | 80-10 | 80 80 80 22 300 300 70 70 35
02600(110K) M10 14.7 [100-10|100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
03250(132K) 'M10(M12)|  14.7 | 150-10| 150-10| 125 | 125 | 100 38 250 | 250 | 120 | 120 | 120
03610(160K) 'M10(M12)]  14.7 | 150-10| 150-10| 150 | 150 | 150 38 300 | 300 | 150 | 150 95
04320(185K) |M12(M10)] 245 | 100-12| 100-12| 2x100 | 2x100 | 2x100 | 60 | 2x4/0 | 2x4/0 | 2x95 | 2x95 | 95
04810(220K) |M12(M10)] 245 [ 100-12] 100-12] 2x100 | 2x100 | 2x100 | 60 | 2x4/0 | 2x4/0 | 2x95 | 2x95 | 95
05470(250K) | M12(M10) 46 150-12| 150-12| 2x125 | 2x125 | 2x125| 60 | 2x250 | 2x250 | 2x120 | 2x120 | 120
06100(280K) |M12(M10) 46 150-12| 150-12| 2x150 | 2x150 | 2x125| 60 | 2x300 | 2x300 | 2x150 | 2x150 | 150
06830(315K) | M12(M10) 46 200-12] 200-12| 2x200 | 2x200 | 2x150 | 100 | 2x350 | 2x350 | 2x185 | 2x185 | 2x95

For footnotes *1 to *4 refer to next page.
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"1 For all the 200 V class capacities and FR-F840-01160(55K) or lower, the recommended cable size is that of the HIV cable (600V class
2 vinyl-insulated cable) with continuous maximum permissible temperature of 75°C. Assumes that the surrounding air temperature is
50°C or less and the wiring distance is 20m or less.

For the FR-F840-01800(75K) or higher, the recommended cable size is that of the LMFC cable (heat resistant flexible cross-linked
polyethylene insulated cable) with continuous maximum permissible temperature of 90°C. Assumes that the surrounding air
temperature is 50°C or less and wiring is performed in an enclosure.

2 For all the 200V class capacities and FR-F840-00930(45KK) or lower, the recommended cable size is that of the THHW cable with
continuous maximum permissible temperature of 75°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-F840-01160(55K) or higher, the recommended cable size is that of THHN cable with continuous maximum permissible
temperature of 90°C. Assumes that the surrounding air temperature is 40°C or less and wiring is performed in an enclosure.
(Selection example for use mainly in the United States.)

3 For the FR-F820-00930(22K) or lower and FR-F840-00930(45K) or lower, the recommended cable size is that of the PVC cable with
continuous maximum permissible temperature of 70°C. Assumes that the surrounding air temperature is 40°C or less and the wiring
distance is 20m or less.

For the FR-F820-01250(30K) or higher and FR-F840-01160(55K) or higher, the recommended cable size is that of XLPE cable with
continuous maximum permissible temperature of 90°C. Assumes that the surrounding air temperature is 40°C or less and wiring is
performed in an enclosure. (Selection example for use mainly in Europe.)

"4 The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, P/+, N/-, P1, P3, and a screw for earthing.

The screw size for earthing of FR-F820-00930(22K) or higher and FR-F840-04320(185K) or higher is indicated in brackets.
The screw size for P/+ terminal for connecting an option to FR-F840-03250(132K) or FR-F840-03610(160K) is indicated in brackets.

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

V3 x wire resistance [mQ/m] % wiring distance [m] x current [A]
1000

Line voltage drop [V] =

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 tightened too loosely can cause a short circuit or malfunction.

A screw that has been tightened 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.
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3.3.2 Total wiring length
e With general-purpose motor
Connect one or more general-purpose motors within the total wiring length shown in the following table.

Pr. 72 setting FR-F820-00046(0.75K), FR-F820-00077(1.5K), FR-F820-00105(2.2K) or higher,

(carrier frequency) FR-F840-00023(0.75K) FR-F840-00038(1.5K) FR-F840-00052(2.2K) or higher
2 (2kHz) or lower 300m 500m 500m
3 (3kHz) or higher 200m 300m 500m

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. In this case, take one of the following measure.

— Use a "400V class inverter-driven insulation-enhanced motor" and set frequency in Pr. 72 "PWM frequency selection”
according to wiring length.

Wiring Length
< 50m 50m-100m >100m
Pr. 72 setting <15 (14.5kHz) <9 (9kHz) <4 (4kHz)

— Connect the surge voltage suppression filter (FR-ASF-H, FR-BMF-H) to the output side of the FR-F840-01160(55K) or
lower and the sine wave filter (MT-BSL, MT-BSC) to the output side of the FR-F840-01800(75K) or higher.
* With PM motor

Use the following wiring length or shorter when connecting a PM motor.

Voltage class Pr_. 72 setting FR-F820-00077(1.5K) or lower, FR-F820-00105(2.2K) or hi.gher,
(carrier frequency) FR-F840-00038(1.5K) or lower| FR-F840-00052(2.2K) or higher
200V 0 (2 kHz) to 15 (14 kHz) 100 m 100 m
<5 (2 kHz) 100 m 100 m
400V 6 to 9 (6 kHz) 50 m 100 m
>10 (10 kHz) 50 m 50 m

Use one PM motor for one inverter. Multiple PM motors cannot be connected to an inverter.

—— CAUTION

® Especially for long-distance wiring, the inverter may be affected by a charging current caused by stray capacitances of
the wiring, leading to an activation of the overcurrent protection, malfunction of the fast-response current limit operation,
or even to an inverter failure. If the fast-response current limit function malfunctions, disable this function.
(For Pr. 156 "Stall prevention operation selection”, refer to the Instruction Manual.)

® The optional surge voltage suppression filter (FR-ASF-H/FR-BMF-H) or sine wave filter (MT-BSL/MT-BSC) cannot be
used under PM motor control. Do not connect it.

® For details of Pr. 72 "PWM frequency selection”, refer to the Instruction Manual.

® The FR-ASF-H and FR-BMF-H can be used under V/F control and Advanced magnetic flux vector control. The MT-BSL
and MT-BSC can be used under V/F control.
(For details, refer to the Instruction Manual of the option.)

® Refer to the Instruction Manual to drive a 400V class motor by an inverter.

3.3.3 Cable size of the control circuit power supply (terminal R1/L11, S1/L21)

® Terminal screw size: M4
e Cable size: 0.75mm? to 2mm?
¢ Tightening torque: 1.5Nm
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3.4

Control circuit terminals

3.4.1 Terminal layout

*1
(2151 T JFICk2ASOISoso0sSIOISTISZIPe) (A1) (61 (G0 (A2 BZcd .
ecommended cable
6 6 6 6 6 66 6 6 6 6 6 6 6 6 6 6 6 6 ¢ gauge:

%%EEEEEE| i 0.3 to 0.75mm?

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

[AMI[ 5 ]10E|[10][SE][SEJRUN[SUJIPF|[OL][FU] [PC]RL]RM/RH]RTJAUJSTPIMRSRES|SDISDISTFISTRIJOG|CS]

1" The terminal functions as the terminal FM for the FM type, and as the terminal CA for the CA type.

3.4.2 Wiring method
® Power supply connection

For the control circuit wiring, strip off the sheath of a cable, and use it with a blade terminal. For a single wire, strip off the
sheath of the wire and apply directly. Insert the blade terminal or the single wire into a socket of the terminal.

(1)

(2)

Strip off the sheath for the below length. If the length of the sheath peeled is too long, a short circuit may occur with
neighbouring wires. If the length is too short, wires might come off.
Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.

Cable sheath stripping length

== % WY

Insert wires into a blade terminal, then crimp the terminal.

Insert wires to a blade terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve.

Check the condition of the blade terminal after crimping. Do not use a blade terminal of which the crimping is
inappropriate, or the face is damaged.

Unstranded
wires

Wires are not inserted
into the sleeve

® Blade terminals commercially available (as of February 2012)

Blade terminal model .
Cable gauge (mm?) ' With insulation Without insulation . Manufacturer | CmPing tool
sleeve sleeve For UL wire 2 name
0.3 Al 0,5-10WH — —
0.5 Al 0,5-10WH — Al 0,5-10WH-GB
0.75 Al 0,75-10GY A 0,75-10 Al 0,75-10GY-GB ;
1 Al 1-10RD A1-10 Al 1-10RD/1000GB gr;oeﬂg Contact | cRIMPFOX 6
1.25,1.5 Al 1,5-10BK A1,5-10 Al 1,5-10BK/1000GB™
0.75 (for two wires) | AI-TWIN 2x0,75-10GY | — —

"2 A blade terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.
"3 Applicable for the terminal A1, B1, C1, A2, B2, C2.

Cable gauge (mm?) Blade terminal product | Insulation product Manufacturer Crimping tool product
number number number
0.3t00.75 BT 0.75-11 VC 0.75 NICHIFU Co.,Ltd. NH 69
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(3) Insert the wires into a socket.

When using a single wire or stranded wires without a blade terminal, push
the open/close button all the way down with a flathead screwdriver, and
insert the wire.

—— CAUTION
® When using stranded wires without a blade terminal, twist enough to avoid short circuit with a nearby terminals or wires.

® During wiring, pulling out the wire forcefully without pushing the open/close button all the way down may damage the
terminal block.

e Use a small flathead screwdriver (tip thickness: 0.4 mm, tip width: 2.5 mm). If a flathead screwdriver with a narrow tip is
used, terminal block may be damaged. Commercially available products (as of February 2012).

Name Model Manufacturer
Driver SZF 0-0,4x2,5 Phoenix Contact Co., Ltd.

® Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause an inverter
damage or injury.

3.4.3 Wiring precautions
® |t is recommended to use the cables of 0.3 to 0.75mm? gauge for connection to the control circuit terminals.
® The wiring length should be 30m (200 m for the terminal FM) maximum.
e Use two or more parallel micro-signal contacts or twin
contacts to prevent a contact faults when using contact e
inputs since the control circuit input signals are micro-
currents.
® To suppress EMI, use shielded or twisted cables for the
control circuit terminals and run them away from the main
and power circuits (including the 200 V relay sequence Micro signal contacts Twin contacts
circuit). For the cables connected to the control circuit
terminals, connect their shields to the common terminal
of the connected control circuit terminal. When connecting an external power supply to the terminal PC, however,
connect the shield of the power supply cable to the negative side of the external power supply. Do not directly earth the
shield to the enclosure, etc.
® Always apply a voltage to the alarm output terminals (A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.
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3.4.4 Control logic (sink/source) change

Change the control logic of input signals as necessary.

To change the control logic, change the jumper connector position on the control circuit board. Connect the jumper con-
nector to the connector pin of the desired control logic.

® The control logic of input signals is initially set to the sink logic (SINK) for the FM type.
® The control logic of input signals is initially set to the source logic (SOURCE) for the CA type.

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

& Jumper connector

Jumper position for sink logic

3.4.5 When supplying 24 V external power to the control circuit

Connect the 24 V external power supply across terminals +24 and SD. The 24 V external power supply enables 1/O termi-
nal ON/OFF operation, operation panel displays, control functions, and communication during communication operation
even during power-OFF of inverter's main circuit power supply.

During the 24 V external power supply operation, "EV" flickers on the operation panel.
e Applied 24 V external power specification

Item Rated specification
Input voltage 2310255V DC
Input current =14A
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3.5 Safety stop function

3.5.1 Function description

The terminals related to the safety stop function are shown below.

Terminal symbol Terminal function description
s1 ™ Channel 1 Between S1and SIC | open: In safet
: : y stop mode

s2 M For input of the safety stop Channel 2 Between S2 and SIC | Short: Other than the safety stop mode
sic ™1 Common terminal for terminals S1 and S2

Outputs when an alarm or failure is detected. OFF: f ircuit fai *
SO The signal is output when no internal safety FF: Internal safety circuit failure .

circuit failure *2 exists. ON: No internal safety circuit failure
SOC Terminal SO (open collector output) common

"1 In the initial status, terminals S1 and PC, S2 and PC, and SIC and SD are respectively shorted with shorting wires. To use the safety
stop function, remove all the shortening wires, and then connect to the safety relay module as shown in the following connection
diagram.

2 Atan internal safety circuit failure, the operation panel displays one of the faults shown on the next page.

—— CAUTION
Use the terminal SO to output a fault and to prevent restarting of the inverter. The signal cannot be used as safety stop
input signal to other devices.

3.5.2 Connection diagram

To prevent automatic restart after a fault occurrence, connect the reset button of a safety relay module or a safety pro-
grammable controller across the terminals SO and SOC. The reset button acts as the feedback input for the safety relay

module or the safety programmable controller.
Gate I Gate
Dnver Driver
G

Inverter

RESET [

Emergency ¢ e
stop button

Safety relay module/
Safety programmable controller
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3.5.3 Safety stop function operation

o e Output | - A e
Input terminal 1 "2 - nverter Operation panel indication
Input power |2itre(:3;|s$t::3tsy . terminal operation i i
S1 S2 SO enable signal E.SAF " SA 7
OFF _ — — OFF O(“Stapf“; :tha‘:;‘;ﬁ Not displayed | Not displayed
Normal ON ON ON "3 Drive enabled | Not displayed | Not displayed
. Output shutoff . .
4
Normal ON OFF OFF (Safe state) Displayed Displayed
N Output shutoff . .
4
Normal OFF ON OFF (Safe state) Displayed Displayed
. Output shutoff . .
3
Normal OFF OFF ON (Safe state) Not displayed Displayed
ON .
Fault ON ON OFF O(“St;l‘; :{‘att’:;ﬁ Displayed | Not displayed ®
Output shutoff . .
Fault ON OFF OFF (Safe state) Displayed Displayed
Output shutoff . .
Fault OFF ON OFF (Safe state) Displayed Displayed
Output shutoff . .
Fault OFF OFF OFF (Safe state) Displayed Displayed

ON:Transistor used for an open collector output is conducted.
OFF:Transistor used for an open collector output is not conducted.

When not using the safety stop function, short across terminals S1 and PC, S2 and PC, and SIC and SD to use the inverter. (In the
initial status, terminals S1 and PC, S2 and PC, and SIC and SD are respectively shorted with shorting wires.)

If any of the protective functions shown in the following table is activated, the terminal SO turns OFF.

Error Definition .Opc.arat!on panel Error Definition .Opc.arat!on panel
indication indication

Option fault E.OPT 24 VDC power fault E.P24

Communication option fault E.OP1 Safety circuit fault E.SAF

Parameter storage device fault E.PE Overspeed occurrence E.OS

Retry count excess E.RET Encoder phase fault E.EP

P ter st device fault E.PE2 E.CPU
aramfa er storage device fau CPU fault

Operation panel power supply short E5t0 E.7
ircuit/RS-485 terminal ly | E.CTE

g;:g?t' circuit erminal power stpply Internal circuit fault E.13

If the internal safety circuit is operated normally, the terminal SO remains ON until E.SAF is displayed, and the terminal SO turns OFF
when E.SAF is displayed.

SA is displayed when the terminals S1 and S2 are identified as OFF due to the internal safety circuit failure.
If another fault occurs at the same time as E.SAF, the other fault can be displayed.
If another warning occurs at the same time as SA, the other warning can be displayed.

For more details, refer to the Safety stop function instruction manual (BCN-A23228-001).
(Find a PDF copy of this manual in the enclosed CD-ROM.)
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4 FAILSAFE OF THE SYSTEM WHICH USES THE
INVERTER

When a fault is detected by the protective function, the protective function activates and output a fault signal (ALM). How-
ever, a fault output signal may not be output at an inverter fault occurrence when the detection circuit or output circuit fails,
etc. Although Mitsubishi Electric assures best quality products, provide an interlock which uses inverter status output sig-
nals to prevent accidents such as damage to machine when the inverter fails for some reason.

At the same time consider the system configuration where failsafe from outside the inverter, without using the inverter, is
enabled even if the inverter fails.

Interlock method which uses the inverter status output signals
By combining the inverter status output signals to provide an interlock as shown below, an inverter alarm can be detected.

Interlock Method Check Method Used Signals Refer to
Inverter protective function | Operation check of an alarm contact Fault output signal
operation Circuit error detection by negative logic | (ALM signal)
Inverter operating status Operation ready signal check Operation ready signal
(RY signal)
Logic check of the start signal and Start signal Refer to chapter
running signal (STF signal, STR signal) Parameter” of the
Running signal (RUN signal) Instruction Manual
Inverter running status Logic check of the start signal and Start signal
output current (STF signal, STR signal)
Output current detection signal
(Y12 signal)

Backup method outside the inverter

Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure status
of the inverter itself. For example, when the inverter CPU fails, even if the interlock is provided using the inverter fault out-
put signal, start signal and RUN signal output, there is a case where a fault output signal is not output and RUN signal is
kept output even if an inverter fault occurs.

Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the
backup system such as checking up as below according to the level of importance of the system.

e Start signal and actual operation check
Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to
the inverter and detected speed of the speed detector or detected current of the current detector. Note that the current is
flowing through the motor while the motor coasts to stop, even after the inverter's start signal is turned OFF. For the logic
check, configure a sequence considering the inverter deceleration time. In addition, it is recommended to check the
three-phase current when using the current detector.

e Command speed and actual operation check

Check if there is no gap between the actual speed and commanded speed by comparing the inverter speed command
and detected speed of the speed detector.

Inverter Controller
Sensor (speed,
temperature,
air volume, etc.)

System failure

To the alarm detection sensor
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5 PRECAUTIONS FOR USE OF THE INVERTER

The FR-F800 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:
e Use crimping terminals with insulation sleeve to wire the power supply and motor.
e Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such wiring.

e 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
a control box etc., take care not to allow chips and other foreign matter to enter the inverter.

e Use cables of the appropriate size to make a voltage drop of 2% maximum.
If the wiring distance is long between the inverter and motor, a voltage drop in the main circuit will cause the motor
torque to decrease especially at the output of a low frequency.
Refer to page 10 for the recommended cable size.

® The overall wiring length should be within the prescribed length.
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 14.)

® 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. In this case, activate the EMC filter (turn ON the
EMC filter ON/OFF connector) to minimize interference. (Refer to the Instruction Manual.)

Do not install a power factor correction capacitor, varistor or arrester on the inverter output side.
This will cause the inverter to trip or the capacitor, varistor, or arrester 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.

e |f "EV" is displayed on the operation panel, turn OFF the 24 V external power supply before performing wiring.
® A short circuit or earth 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 fault caused by wiring inadequacy or reduced motor insulation resistance
may damage the inverter modules.

— Fully check the to-earth 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.
® Do not use the inverter input side magnetic contactor (MC) to start/stop the inverter.

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.

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

® Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.
Contact to the inverter I/O signal circuits or opposite polarity may damage the 1/0 devices. Especially check the wiring to
prevent the speed setting potentiometer from being connected incorrectly to short terminals 10E and 5.

® Provide electrical and mechanical interlocks for MC1 and

MC2 which are used for commercial power supply-inverter S MC1 Interlock
switch-over. i .

When the wiring is incorrect or if there is a commercial ~ Power supply RIL1 U ‘ﬁ%@/—i@
power supply-inverter switch-over circuit as shown on the Sz vi T MC2 |

right, the inverter will be damaged by leakage current from T/L3 W Undesirable current

the power supply due to arcs generated at the time of Inverter

switch-over or chattering caused by a sequence error.
(The commercial power supply operation is not available with PM motors.)

¢ |f the machine must not be restarted when power is restored after a power failure, provide a magnetic contactor (MC) 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.
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¢ |nverter input side magnetic contactor (MC)
On the inverter input side, connect an MC for the following purposes. (Refer to the Instruction Manual.)
— To release the inverter from the power supply when a fault occurs or when the drive is not functioning (e.g. emergency
stop operation).
— To prevent any accident due to an automatic restart at restoration of power after an inverter stop made by a power
failure
— To separate the inverter from the power supply to ensure safe maintenance and inspection work.
If using an MC for emergency stop during operation, select an MC regarding the inverter input side current as JEM1038-
AC-3 class rated current.
Handling of 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 MC is provided for switching to the commercial power supply, for example, switch it ON/OFF
after the inverter and motor have stopped.
A PM motor is a synchronous motor with high-performance magnets embedded inside. High-voltage is generated at the
motor terminals while the motor is running even after the inverter power is turned OFF. Before wiring or inspection,
confirm that the motor is stopped. In an application, such as fan and blower, where the motor is driven by the load, a
low-voltage manual contactor must be connected at the inverter's output side, and wiring and inspection must be
performed while the contactor is open. Otherwise you may get an electric shock.
® Countermeasures against inverter-generated EMI
When the motor speed is unstable, due to change in the frequency setting signal caused by electromagnetic noises
from the inverter, take the following measures when applying the motor speed by the analog signal:
— Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
— Run signal cables as far away as possible from power cables (inverter I/O cables).
— Use shielded cables as signal cables.
— Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).

® Make sure that the specifications and rating match the system requirements.
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6 DRIVE THE MOTOR

6.1 Operation panel (FR-DU08)

6.1.1 Components of the operation panel (FR-DU08)

o0

FR-DU08

No.

Component

Name

Description

PU
EXT
NET

Operation mode
indicator

PU: Lit to indicate the PU operation mode.
EXT: Lit to indicate the External operation mode.
(Lit at power-ON in the initial setting.)
NET: Lit to indicate the Network operation mode.
PU and EXT: Lit to indicate the External/PU combined operation mode 1 or 2.

©

Operation panel
status indicator

MON: Lit to indicate the monitoring mode.
Quickly flickers twice intermittently while the protective function is
activated. Slowly flickers in the display-OFF mode.

PRM: Lit to indicate the parameter setting mode.

Control motor
indicator

IM: Lit to indicate the induction motor control.
PM: Lit to indicate the PM motor control.
The indicator flickers when test operation is selected.

Frequency unit
indicator

Lit to indicate frequency.
(Flickers when the set frequency is displayed in the monitor.)

Monitor (5-digit LED)

Shows the frequency, parameter number, etc.
(Using Pr. 52, Pr. 774 to Pr. 776, the monitored item can be changed.)

© 6 6 o

PLC function
indicator

Lit to indicate that the sequence program can be executed.

n
<
\w)

REV/

FWD key, REV key

FWD key: Starts forward rotation. The LED is lit during forward operation.

REV key: Starts reverse rotation. The LED is lit during reverse operation.

The LED flickers under the following conditions.

® When the frequency command is not given even if the forward/reverse
command is given.

® When the frequency command is the starting frequency or lower.

® When the MRS signal is being input.

SIOP
RESET]

STOP/RESET key

Stops the operation commands.
Resets the inverter when the protection function is activated.

Setting dial

The setting dial of the Mitsubishi Electric inverters. The setting dial is used to
change the frequency and parameter settings.
Press the setting dial to perform the following operations:
® To display a set frequency in the monitoring mode
(the setting can be changed using Pr. 992.)
® To display the present setting during calibration
® To display a fault history number in the faults history mode

MODE key

Switches to different modes.

Pressing the "MODE" and "PU/EXT" keys simultaneously switches to the easy
setting mode.

Holding this key for 2 seconds locks the operation. The key lock is invalid when
Pr. 161="0 (initial setting)". (Refer to the Instruction Manual.)

SET

SET key

Enters each setting.

If pressed during operation, the
monitored item changes. [ oSz, [—]
(Using Pr. 52 and Pr. 774—Pr. 776, the A
monitored item can be changed.)

When the initial setting is set.

Output

> Output
current | | 4

voltage
|

ESC

ESC key

Goes back to the previous display.
Holding this key for a longer time changes the mode back to the monitor mode.

PU/EXT key

Switches between the PU operation mode, the PU JOG operation mode and the
External operation mode.

Pressing the "MODE" and "PU/EXT" keys simultaneously switches to the easy
setting mode.

Cancels the PU stop also.
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6.1.2 Basic operation (factory setting)

‘ Operation mode switchover/frequency setting .

I Wi H

PU JOG operation mode 1

External operation mode (At power-ON) i

mimiml:
0l 'R U T [

=MON =IM

H_l — —

=

=MON =M
PRM PM
P.RUN

# Example %  Flicker

CEEEEE

Value change Frequency setting has been written
and completed!

= MEEEE] =) I

Monitor

Output current monitor 2 Output voltage monitor 2

Parameter setting mode (At power-ON) 2
o~ L SET
MODE g

. — Display the present

! b . m:&:bm

j=2}
=
E=4 MON =IM
@ EXT =PRM  PM setting
5 NET P.RUN
@ Parameter setting mode
£ ‘- - .~
g i
©
o
e m - |::> m
\ 4 Value change Parameter write is completed!
*5
ODE
Parameter clear All parameter clear Faults history clear Parameter copy

=

4
RN - G - - ST

Group parameter setting Automatic parameter setting IPM parameter initialization Initial value change list

LN o :’km
PID gain tuning*3

-PU MON -IM Trace functlon

EXT PRM PM
NET P.RUN

Function mode

Y

MODE

(Example) (Example) (Example)
Flickering Flickering Flickering

NS
m :> ﬂﬁ m DDDDDDD<> m

7/

7 Faults history 1 N 4

Faults history 2 W “ Faults history 8 K

Faults history ﬂf Function 1 [

[Operation for displaying faults history]
Past eight faults can be displayed.
(The latest fault is ended by ".".)

| When no fault history exists, m is displayed.

)

Long press

ESC

"1 For the details of operation modes, refer to the Instruction Manual.
"2 Monitored items can be changed. (Refer to the Instruction Manual.)
"3 For the details, refer to the Instruction Manual.

"4 For the details of faults history, refer to the Instruction Manual.
"5 The USB memory mode will appear if a USB memory device is connected. Refer to the Instruction Manual for the USB memory mode.
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6.2 Parameter list

For simple variable-speed operation of the inverter, the initial values of the parameters may be used as they are. Set the
necessary parameters to meet the load and operational specifications. Parameter setting, change and check can be per-
formed from the operation panel (FR-DUO0S8).

@imple indicates simple mode parameters. Use Pr. 160 "User group read selection" to switch between the simple
mode and extended mode. (Initially set to the extended mode.)

Differs according to capacities.
6%: FR-F820-00046(0.75K) and FR-F840-00023(0.75K)
4%: FR-F820-00077(1.5K) to 00167(3.7K) and FR-F840-00038(1.5K) to 00083(3.7K)
3%: FR-F820-00250(5.5K), 00340(7.5K), FR-F840-00126(5.5K) and 00170(7.5K)
2%: FR-F820-00490(11K) to 01540(37K) and FR-F840-00250(11K) to 00770(37K)
1.5%: FR-F820-01870(45K), 02330(55K), FR-F840-00930(45K) and 01160(55K)

1%: FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher

- Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
6/4/3/2/1.5/ . *2
0 Torque boost Simple) | 0 to 30% o, High speed 120Hz
1% 18 . 120 to 590Hz
maximum frequency 60Hz ™3
Maximum frequency 120Hz 2
1 SimEb 0 to 120Hz 3 19 | Base frequency 0 to 1000V, 9999/
P 60Hz voltage 8888, 9999 8888 "
Minimum frequency Acceleration/
OH N
2 Simple) 0to 120Hz z 20 deceleration 1 to 590Hz 60/50Hz
Base frequency o reference frequency
3 Simple 0 to 590Hz 60/50Hz o1 »:ccelleratt_ionlt_ . ,
eceleration time ,
Multi-speed settin . i
4 hsP 19 1) to 590Hz 60/50Hz ™ increments
(high speed) Simple) Stall prevention
Multi-speed setting 22 | operation level 0 to 400% 120/110% ™°
5 (middle speed) 0 to 590Hz 30Hz (Torque limit level)
Simple) Stall prevention
i ; operation level
6 Multi-speed se.ttlng 0 to 590Hz 10Hz 23 compensation factor 0 to 200%, 9999 9999
(low speed) Simple) at double speed
Acceleration time 5s "4 24t0 | Multi d setti
7 ulti-speed setting | 0 to 590Hz,
Simple) 0 to 3600s 155 5 27 (4 speed to 7 speed) | 9999 9999
8 Deceleration time 016 3600 10s " 28 MuIti-spee;:i input .
i 0 s " compensation 0,1
Simple 30s ™ selection
9 Electronic thermal 0 to 500 2 irlilaetr‘i(eir Acceleration/
OIL relay Simple 0 to 3600A "3 plphalo 29 delcelf._ration pattern | 0to 3,6 0
selection
DC injection brake 0 to 120Hz
10 ; , 3H O0to 2, 10, 11,
operation frequency | 9999 z 30 Regenerative 20, 21, 100 to 0
DC injection brake function selection 102, 110, 111,
11 operation time Oto 105, 8888 0.5s ;20’519201H
T " H to Z,
12 | DCinjectionbrake | " 41219 "6 31 | Frequency jump 1A | 000 9999
operation voltage ° 32 ) 0 to 590Hz
13 | Starting frequency | 0 to 60Hz 0.5Hz Frequency jump 1B | 9999 9999
14 Loladtr_)attern 0.1 1 33 | Frequency jump 2A 8;89590"'2' 9999
selection '
: 0 to 590Hz,
15 | Jog frequency 0 to 590Hz 5Hz 34 | Frequency jump 2B | 5509 9999
Jog acceleration/ 35 Frequency jump 3A | 0 to 590Hz, 9999
16 | Jeceleration time 0 to 3600s 0.5s 9 yjump 9999
17 | MRS input selection | 0,2, 4 0 36  Frequency jump 3B | o %02 9999

"2 For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower

"3 For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher
"4 For FR-F820-00340(7.5K) or lower and FR-F840-00170(7.5K) or lower
"5 For FR-F820-00490(11K) or higher and FR-F840-00250(11K) or higher

Differs according to capacities.

® 4%: FR-F820-00340(7.5K) or lower and FR-F840-00170(7.5K) or lower
® 2%: FR-F820-00490(11K) to 02330(55K) and FR-F840-00250(11K) to 01160(55K)
* 1%: FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher

Differs according to types. (FM type/CA type)
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
37 Speed display 0, 1 to 9998 0 66 Stall prevention .
o operation reduction | 0 to 590Hz 60/50Hz
41 ;Jgntstztif;iqyuency 0 to 100% 10% starting frequency
Number of retries at | 0 to 10,
42 dO:ttepcl::of:lequency 0 to 590Hz 6Hz 67 fault occurrence 101 to 110 0
Output frequency 68 | Retry waiting time 0.1 to 600s 1s
43 | detection for reverse 89“59590"'2* 9999 go | Retry countdisplay 0
rotation erase
44 Second a_ccelc_eration/ 0 to 3600s 5s 70 Parameter for manufacturer setting. Do not set.
deceleration time
0to 6, 13to 16,
Second deceleration | 0 to 3600s 20, 23, 24, 40,
45 ! ’ 9999
time 9999 43, 44, 50, 53,
71 Applied motor 54,70, 73, 74, 0
46 | Second torque boost| 0 to 30%, 9999 9999 pp 210, 213, 214,
8090, 8093,
47 Second V/F 0 to 590Hz, 9999 8094, 9090
(base frequency) 9999 9093, 9094
Second stall PWM frequency 0to 15 2
48 rrevlention operation | 0 to 400% 120/110% ° 72 selection 0106 253 2
eve ;
Second stall 0 o 590H 73 ':;:g?ol:pm 0to7,10t0 17 1
49 | prevention operation ggtgg 2, OHz
frequency 74 Input filter time 0to8 1
50 | Second output 0 to 590Hz 30Hz constant
frequency detection Reset selection/ (1) ;(103’17 )
0 to 500A, 75 disconnected PU 14
51 Second electronic 9999 2 9999 detection/PU stop (1)0tg ?0, ]g?”to 17,
thermal O/L relay 0to 353300A, selection 114 to0 117 g
9999
Fault code output
AT I 76 Cliecon :
52 Operation panel main 5’ 34,38 40 to 0 77 Parameter write 0to2 0
monitor selection ‘61265‘? t60752'861’ selection °
81'to 96, 98,100 Reverse rotation
1103 5to 8 prevention selection Oto2 0
. 14,17, 18, 21, Operation mode
54 FM/CAterminal /34 34 50,52, 1 79 peration m 0t04,6,7 0
function selection ™ | 53, 61, 62, 67, selection Simple)
70, 85, 87 to 90,
92, 93, 95, 98 8;92035“""'
55 Frequency 0 to 590H g 80 Motor capacity 0 to 3600KW 9999
monitoring reference - ° z 60/50Hz gggg g
0 to 500A 2 LD/SLD
Current monitoring rated g1 | Number of motor 2, 4,86,8,10, 0999
56 : poles 12, 9999
reference 0 to 3600A "3 inverter 0t 500A
current ® o )
Motor excitation 9999 2
57 | Restart coasting time 89891 to 30s, 9999 82 | urrent 0 to 3600A, 9999
3
58 Restart cushion time | 0 to 60s 1s 9999
*7
59 Remote function 0103 1110 13 o 83 Rated motor voltage | 0to 1000V 200/400V
selection 09, 1110 84 Rated motor 10 to 400Hz, 9999
60 Energy saving 049 o frequency 9999
control selection o Speed control gain
65 Retry selection 0to5 0 89 (Advanced magnetic | 0 to 200%, 9999 9999

*2
*3
*7
*9

26

flux vector)

For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower

For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher
Differs according to the voltage class. (200 V class/400 V class)
Differs according to types. (FM type/CA type)
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"2 For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower
"3 For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher
"9 Differs according to types. (FM type/CA type)

. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
0 to 509, PU communication |0, 0.1 to 999.8s
by 122 mun 9999 | 9999
90 | Motor constant (R1) 9999 9999 check time |r'1ter'val
0to 490mQ, 123 PU communication 0 to 150ms, 9999
9999 "3 waiting time setting | 9999
0 to 50Q, PU communication
2 124 h Oto2 1
91 | Motor constant (R2) 9999 9999 CRILF selection
Oto 4930"‘9' Terminal 2 frequency
?)9;996000 - 125 | setting gain 0 to 590Hz 60/50Hz "
Motor constant (L1)/ o *2 mr frequency Simple)
- 9999 .
92 d-axis inductance 0 to 400mH 9999 Terminal 4 frequency
(Ld) 9999 "3 126 | setting gain 0 to 590Hz 60/50Hz "
0 to 6000mH. frequency Simple)
Motor constant (L2)/ 2 PID control
93 g-axis inductance 9999 9999 t ti
L 0 to 400mH, 127 | automatic 0 to 590Hz, 9999
(La) 9999 *3 switchover 9999
94 Mot tant (X % 9999 frequency
oolorcons ant (X) 0 to 100%, 9999 0.10. 11,20, 21,
nline auto tuning 50, 51, 60, 61,
95 | selection 0.1 0 70,71, 80, 81,
. " 90, 91, 100,
26 Auto tuning setting/ 0.1 11. 101 0 128 | PID action selection | 101, 1000, 0
status D 1001, 1010,
1011, 2000,
100 | VIF1 (first frequency) 910 590Hz, 9999 2001, 2010,
9999 2011
VIF1 (first frequency :
101 | Voltage) 0 to 1000V ov 129 Egagmpmw"a' 0.1 10 1000%, 100%
VIF2 0 to 590Hz, . . 0.1 to 3600
102 (second frequency) 99099 9999 130 PID |ntegra| time 99990 S, 1s
VIF2 (second P 0 to 100%,
103 frequency voltage) 0 to 1000V ov 131 | PID upper limit 9999 9999
VIF3 0 to 590Hz, 132 | PID lower limit 0 to 100%, 9999
104 (third frequency) 9999 9999 9999 S
VIF3 (th"'d frequency 133 PID action set pOInt 8;891 00%, 9999
105 voltage) 0 to 1000V ov
134 | PID differential time | 00110 10.00s, ' 9999
VIF4 0 to 590Hz 9999
106 , 9999 _
(fourth frequency) | 9999 135 | Electronicbypass | 0
VIF4 (fourth sequence selection ’
107 0 to 1000V ov -
frequency voltage) MC switchover
0 to 590Hz 136 interlock time 0to 100s 1s
108 | VIF5 (fifth frequency) 9999 ’ 9999
VIFS (fifth f 137 | Start waiting time 0 to 100s 0.5s
109 i trequency | 4 t 1000v WY i
voltage) (o] 138 z)lljpl):ss selection ata 0.1 0
Check valve ; "
M1 | Geceleration time 0 to 3600s 9999 Automatic switch-
— over frequency
117 | PUcommunication | ', 0 139 | between inverter and 8;8960"'2’ 9999
station number commercial power-
ioati 48, 96, 192, supply operation
118 PU communication 384 576, 768, 192
speed 1152 Backlash
PU communication 140 | acceleration 0 to 590Hz 1Hz
119 | stop bit length / 0,1, 10, 11 1 stopping frequency
data length Backlash
PU communication 141 | acceleration 0 to 360s 0.5s
120 parity check Oto2 2 stopping time
Number of PU
121 | communication 0 to 10, 9999 1
retries
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"9 Differs according to types. (FM type/CA type)
" The setting value "60" is only available for Pr. 178, and "61" is only for Pr. 179.

"2 The setting values "92, 93, 192, 193" are only available for Pr. 190 to Pr. 194.

28

function selection

. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
Backlash Stall prevention 120/110%
142 | deceleration 0 to 590Hz 1Hz 165 | operation level for | 0 to 400% g
stopping frequency restart
Backlash Output current
143 | deceleration 0 to 360s 0.5s 166 | detection signal 0 to 10s, 9999 0.1s
stopping time retention time
Speed settin 0,246,810, Output current
144 s‘zitchover 9 102, 104, 1086, 4 167 | detection operation |0, 1, 10, 11 0
108, 110, 112 selection
PU display language
145 | lection Oto7 1 168 | parameter for manufacturer setting.
Acceleration/ 0 to 590Hz 169 | Donot set.
147 | deceleration time d 9999 ¥
switching frequency 9999 170 gg;trhour meter 0,10, 9999 9999
Stall prevention level 120/ Operation hour
148 | at oV input 010 400% 110% "0 171 | eter clear 0, 9999 9999
Stall prevention level 150/ User group
149 at 10V input 0o 400% 120% "° 172 | registered display/ | 9999, (0 to 16) 0
150 Output current 0 to 400% 120/ batch clear
. b .
detection level 110% " 173 Usﬁrtgrft)_up 0to 1999, 9999 9999
Output current registration
151 | detection signal 0to 10s Os 174 | User group clear 0 to 1999, 9999 9999
delay time 178 STF terminal 60
152 Zero current 0 to 400% 5% function selection
. 0
detection level 179 STR terminal o1
153 Zero current 0to 10 05s function selection
detection time o ] 180 RL terminal function 0
Voltage reduction selection
154 | selection during stall | 0, 1, 10, 11 1 481 | RMterminal function
prevention operation selection 1
RT signal function RH terminal function
155 va:idi:y condition 0,10 0 182 _lection 0to8, 10 to 14, 2
selection
- 183 RT terminal function ;g g? ig’tgs‘ 3
156  Stallprevention 01031, 100, 0 selection 4850, 51, 60 to
operation selection | 101 AU terminal function | 62, 64 1067, 70
oL signa' output 184 selection to 73, 77 to 81, 4
157 timer 0 to 25s, 9999 Os 84, 94 to 98,
JOG terminal 9999 "
) . ]7t°138' 52t1° ;2 185 function selection 5
158 :::Iet;ri?r:nal function 34, 50, 52'to 54, 1 186 CS terminal function 9999
gé’t629667§870' selection
o
- : : MRS terminal
ﬁ:;‘:;?:;'ﬁ;‘ﬁ;::;ge 187 function selection 24
159 from bypass to 0to 10Hz, 9999 | 9999 18 | STOP terminal 25
inverter operation function selection
User group read . 189 RES terminal 62
9 . -
160 selection Simpl® 0, 1, 9999 9999/0 :J;t:on s.elelctlon
i ermina 0t05,7,8,10to
Frequency settl_ngl 190 function selection 19,25, 26, 35 0
161 | key lock operation |0, 1, 10, 11 0 . - 3940, 4% 1o b4
selection SU terminal function | 23> &V, #2 109%,
191 selection 57,64 to 68, 70 1
Automatic restart to 79, 82, 85, 90
after instantaneous 192 IPF terminal function to 96; 98 to 1051 2
162 power failure 0to3,10to0 13 0 selection 1%, 132’11;2 to
selection 193 OL terminal function 135’, 139', ’ 3
163 | Firstcushiontimefor . 0 selection 1‘51(7)’1146?? 154,
, o
restart 058 S 194 FlJI terminal function | 168170 to 179, 4
First cushion voltage selection 182,185, 190 to
164 S oot 9€ 1 0t0 100% 0% ABCT torminal 19619810
195  terminal 208,211 to 213, 99
function selection 215,300 to
P 308,311 to 313,
196 ABC2 terminal 315, 9999 12 9999
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"9 Differs according to types. (FM type/CA type)

Parameter| Name Setting Range {;::La; Parameter| Name Setting Range {;::La;
232 Power failure
Multi-speed setting | 0 to 590Hz, deceleration time .
2t:?9 (speeds 8 to 15) 9999 9999 266 switchover 0o 590Hz 60/50Hz "
frequency
Soft-PWM operation ; ;
240 A 0,1 1 Terminal 4 input
selection 267 selection 0to2 0
Analog input display Monitor decimal
241 unit switchover 0.1 0 268 digits selection 0, 1, 9999 9999
Terminal 1 added 269 | Parameter for manufacturer setting.
242 | compensation 0 to 100% 100%
t(t inal 2) Do not set.
amount (termina
Inverter output
Terminal 1 added 289 e 51t0 50ms, 9999 9999
243 | compensation 0 to 100% 75% Monit .
amount (terminal 4) 290 o:tglu(t);:ﬁagcat‘i:)f Oto7 0
244 g:::g:igo:la:election 0,1,101t0 105 1 0, 1,10, 11, 20,
291 Pulse train /O 21,100 0
245 | Rated slip 0 to 50%, 9999 9999 selection (FM type)
i i .1 (CA type)
Slip compensation 0
246 time constant 0.01 to 10s 0.5s 294 UV avoidance 0 o 200% 100%
Constant-power voltage gain ’
range slip Frequency change
247 compensation 0, 9999 9999 295 | increment amount ?’000-01&)00'(1)0‘ 0
selection setting T
Self power 0to 6, 99, 100
248 | management Oto 2 0 296 | Password lock level 509;86, 199, 9999
selection
. (0 to 5),
249 Etartth rftault detection | 0 297 Ezls:“:';’(”d lock/ 1000 to 9998, 9999
at sta ’ 9999
0to 100s, Frequency search 0 to 32767,
250 | Stop selection 1000 to 1100s, 9999 298 gain 9999 9999
8888, 9999
’ Rotation direction
251 g:’:&‘étti‘;za:; :(’:f:, b 0.1 1 299  detection selection | 0, 1, 9999 9999
at restarting
252 | Override bias 0 to 200% 50% RS-485
253 | Override gain 0 to 200% 150% 331 | communication ?Ot?032147) 0
station
Main circuit power 0 to 3600s,
254 | OFF waiting time | 9999 600s RS-485 3,6, 12, 24, 48,
- - 332 | communication 96, 192, 384, 96
255 | Life alarm display (0 to 15) 0 speed 576, 768, 1152
Inrush current limit
256 | nrush curre 0 to 100% 100% RS-485
circuit life display ( b) ° 333 gonun;;:datior} stoph 0,1, 10, 11 1
Control circuit o it length/data lengt
257 capacitor life display (0to 100%) 100% RS-485
Main circuit 0 communication
. 2
258 capacitor life display (00 100%) 100% 334 parity 'check Oto2
Main circuit selection
259 | capacitor life 0,1 0 RS-485
measuring 335 | communication retry | 0 to 10, 9999 1
PWM frequency count
260 | automatic 0,1 1 RS-485
switchover 336 | communication 8;89999-85’ 0s
- heck time interval
Power failure stop ¢
261 selection 0t02,21,22 0 RS-485 C 0 to 150ms
Subtracted 337 communication 9999 , 9999
262 | frequency at 0 to 20Hz 3Hz waiting time setting
deceleration start 338 Communication
p p operation command | 0, 1 0
Subtraction starting | 0 to 590Hz, *g
263 frequency 9999 60/50Hz source
- Communication
264 ::xelzg}f:tlilg;etim eq | 0to3600s 5s 339 | speed command O0to2 0
= il source
ower-failure 0 to 3600s,
265 deceleration time 2 | 9999 9999
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
Communication 0 to 509,
340 | startup mode 0to 2, 10, 12 0 458 Second motor 9999 2 9999
selection constant (R1) 0 to 400mQ,
RS-485 9999 "3
341 | communication Oto2 1 0 to 50Q,
CRILF selection 459 | Second motor 9999 2 9999
Communication constant (R2) 0 to 400mg,
342 | EEPROM write 0,1 0 9999 3
selection Second motor 0 o 6000mH,
Py A
343 S:::‘Tunlcatlon error _ 0 460 | constant(L1)/ d-axis 9999 9999
_ inductance (Ld) Oto 4930’“'""
374 Overspeed detection | 0 to 590Hz, 9999 9999
level 9999 0 to 6000mH,
Input pulse division Second motor 9999 2
461 | constant (L2)/q-axis 9999
384 scaling factor 010 250 0 inductanée (I)_g) 0 to 400mH,
*3
Frequency for zero 9999
385 |. 0 to 590Hz 0
input pulse 462 ggﬁg&‘:ﬂ“&;” 0to 100%, 9999 9999
386 Frequency for w0 S 4 mot .
maximum input 0 to 590Hz 60/50Hz econd motor auto
pulse 463 tuning setting/status 0,1,11,101 0
% setting reference g Remote output
390 frequency 1 to 590Hz 60/50Hz 495 selection 0,1, 10, 11 0
414 z:;gr;:ligt:\t?;ection 0to2 0 496 | Remote output data 1 0 to 4095 0
invert p 497 | Remote output data 2 0 to 4095 0
nverter operation
415 lock modcfsetting 0,1 0 498 PLC function flash |0, 9696 0
P le functi memory clear (0 to 9999)
re-scale function
416 selection Oto5 0 Stop mode selection
B le setti 502 | at communication Oto3 0
417 | Th-ecdle seting 0 to 32767 1 error
01 3106 13t 503 | Maintenance timer 1 | 0 (1 to 9998) 0
16, 20, 23, 24, Maintenance timer 1
gg ‘5‘2 ‘7"8 ?g 504 alarm output set time 010 9998, 9999 9999
Second applied » 9% 1, 19, :
450 74, 210, 213, 9999 Speed setting *9
motor 214, 8090, 505 | reference 110 590Hz 60/50Hz
8888 gggg Emergency drive
9094 9999’ 514 | dedicated waiting 891950 600s, 9999
0.4 to 55kW, time
Second motor 9999 2 515 | Emergency drive ;
. to 200, 9999 1
453 capacity 0 to 3600kW, 9999 dedicated retry count ' °©
9999 "3 Output stop 0 to 590Hz
522 ' 9999
454 | Numberofsecond 2 4,6, 8,10, 0909 frequency 9999
motor poles 12, 9999 100, 111, 112,
121,122,123,
Oto 5920A, 124, 200, 211,
455 Second motor 9999 9999 212, 221, 222,
excitation current 0 to 3600A Emergency drive 223.224. 300
99993 523 | hode selection 311, 312, 321, 9999
Rated d t 322, 323, 324,
ated second motor 7 400, 411, 412,
456 | | o ge 0 to 1000V 200/400V gl , 335,9423,
457 Rated second motor | 10 to 400Hz, 9999 E ari :
frequency 9999 524 mergency drive 0 to 590Hz/ 9999

*2
*3
*7
*9

running speed

0 to 100%, 9999

For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower

For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher
Differs according to the voltage class. (200V class/400V class)
Differs according to types. (FM type/CA type)
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
Modbus-RTU Auxiliary motor
539 | communication 85[89999'85' 9999 578 operation selection | 03 0
check time interval 579 Motor connection 0103 0
USB communication function selection 0
547 tati b 0to 31 0
station number 580 MC Switching 010 100 1s
548 USB communication | 0 to 999.8s, 9999 interlock time 0 S
check time interval | 9999 581 | Startwaitingtime | 0to 100s 1s
549 | Protocol selection 0,1,2 0 Auxiliary motor
NET mode operation 582 | connection-time 8;8936003’ 1s
550 | command source 0, 1, 9999 9999 deceleration time
selection Auxiliary motor
PU mode operation 583 | disconnection-time 8&8936005’ 1s
551 | command source 1to 3, 9999 9999 acceleration time
selection Auxili tor 1
. 584  Auxiiary motor 0 to 590Hz 60/50Hz "
552 fgﬁg:ency jump 0to 30Hz, 9999 | 9999 :ta't_:f‘g freq‘:enzy
uxiliary motor +g
553 | PID deviation limit | 0to 100%, 9999 9999 585 starting frequency 0 to 590Hz 60/50Hz
PID signal operation Auxiliary motor 3 *9
554 | icction 0to7,10to 17 0 586 | iarting frequency | O 1 590Hz 60/50Hz
555 | Current average time| 0.1 to 1.0s 1s 587 :‘t‘:)’;:)';“nr; ;?:;Te:\cy 0 to 590Hz OHz
556 Data output mask 0 to 20s 0s Alxli tor 2
time uxiliary motor
! 588 stopping frequency 0 to 590Hz OHz
Current average 0 to 500A 2 LD/SLD Auxili tor 3
value monitor signal rated 589 uxifiary motor 0 to 590Hz OHz
557 output reference 0 to 3600A "3 inverte*r9 stopping frequency
current current Auxiliary motor start
590 N 0 to 3600s 5s
560 Second frequency 0 to 32767, 9999 detection time
search gain 9999 591 Auxiliary motor stop 0 to 3600s 5s
561 PTC thermistor 0.5 to 30D, 9999 detection time
protection level 9999 592 Traverse function 0to2 0
563 | Energization time 010 65535 0 selection
carrying-over times (Oto ) 593 Maximum amplitude 0 to 25% 10%
0 0
564 | Operating time 0 to 65535 0 amount
carrying-over times (Oto ) Amplitude
Second motor speed compensation o
569 | ool gain | 010200%, 9999 9999 594 amount during 0to 50% 10%
eceleration
Multiple rating g -
570 setting 0,1 1/0 Amplitude
tion
ing ti 595 | compensatl 0 to 50% 10%
571 Ht°'r°t""9 timeata |4, 10s,0009 = 9999 amount during 0 5P% °
sta acceleration
4mA input check Amplitude
973 | selection 1t04,9999 9999 596 acczleration time 0.1 to 3600s 5s
Second motor online ;
574 j 0,1 0 Amplitude
auto tuning 997 | yeceleration time 0.11o 3600s 5s
Output interruption | 0 to 3600s, . 350 to 430V
575 | jetection time 9999 1s 598 “13 | Undervoltage level 9999 g 9999
Output interruption X10 terminal input
576 detection level 0to 590Hz OHz 599 selection 0.1 0
Output interruption First free thermal 0 to 590Hz,
o577 release level 900 to 1100% 1000% 600 reduction frequency 1 | 9999 9999

"2 For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower
"3 For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher
"9 Differs according to types. (FM type/CA type)
"13 The setting is available only with the 400V class.
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Parameter| Name Setting Range {;::La; Parameter| Name Setting Range {;::La;
First free thermal o Tuning data unit
601 reduction ratio 1 110 100% 100% 684 switchover 0.1 0
First free thermal 0 to 590Hz 686 | Maintenance timer 2 | 0 (1 to 9998) 0
602 ;f:u:;:?cn 2 9999 ’ 9999 Maintenance timer 2
equency 687 | warning output set | 0109998, 9999 | 9999
s Fmtisetemal o o
First free th | 688 | Maintenance timer 3 | 0 (1 to 9998) 0
irst free therma 0 to 590Hz, : i
604 reduction frequency 3 | 9999 9999 Maintenance timer 3
Power failure stop 689 | warning output set | 0 to 9998, 9999 9999
time
606 | external signal input |0, 1 1
selection Seconfi free thermal 0 to 590Hz
Motor permissible 692 | reduction 9999 9999
607 | ool 110 to 250% 150% frequency 1
Second free thermal
608 Seco!]d .motor 110 to 250%, 9999 693 reduction ratio 1 1to 100% 100%
permissible load level | 9999
PID it/ 694 Second free thermal | 0 to 590Hz, 9999
_se_t po_lnt reduction frequency 2 | 9999
609 | deviation input 1t05 2 s d free th |
o5 Secondiestemal oo o
PID measured value | 1 to 5,
610 | irput selection 101 to 105 3 696 | Second free thermal 0 to 590Hz, 9999
duct fi 319999
Acceleration time at | 0 to 3600s recduction frequency
611 | restart 9999 9999 699 | Input terminal filter | 5to 50ms, 9999 | 9999
p Maximum motor 0 to 400H
653 ggsfr‘;lsm”th'“g 0 to 200% 0% 702 | equency 8009 = 9999
Speed smoothin Oto
654 | Nt frequency_ | 010 120Hz 20Hz 706 Lﬂ‘gﬁ:gt"(‘;ﬁ%‘a 5000mVi(rads), | 9999
Analog remote Motor inertia
655 output selection 0.1,10, 11 0 707 (integer) 10 to 999, 9999 9999
656 ﬁ‘:f;ﬁ?{emme 800 to 1200% | 1000% 711 | Motor Ld decay ratio | 0to 100%, 9999 9999
712 | Motor Lq decay ratio | 0 to 100%, 9999 | 9999
657 ﬁ:ta I::? 2r emote 800 to 1200% 1000% Starting resistance
P 77 A ne > 1 010200%, 9999 9999
Analog remote uning compensation
658 tput 3 800 to 1200% 1000% Starting magnetic
ou 0 to 6000ys,
721 | pole position 10000 to 9999
659 ﬁ‘:tap'ﬁf’ 4’em°t° 800 to 1200% 1000% detection pulse width 16000ps, 9999
Increased magnetic 724  Motor inertia 0to 7, 9999 9999
ot (exponent)
660 excitation 0.1 0
deceleration ’ 725 Motor protection 100 to 500%, 9999
operation selection current level 9999
661 ng::st:’:t‘:'tat'°" 0t040%, 9999 = 9999 726 a‘;;‘; ee;a”d’atel Max 610255 255
Increased magnetic 727 | Max Info Frames 1 to 255 1
H H 0, 0,
662 fe);c;:atlon current 0 to 300% 100% Device instance
2 728 | number (Upper 3 0to 419 0
egeneration digits)
665 | avoidance frequency | 0 to 200% 100%
gain
668 Power failure stop 0 to 200% 100%
frequency gain 0 ° °
SF-PR slip amount
673 | adjustmentoperation| 2, 4, 6, 9999 9999
selection
674 SF-PR slip amount 0 to 500% 100%

adjustment gain
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
Device instance 765 Second pre-charge 01 0 %
729 | number (Lower 4 0 to 9999 0 fault selection ’ °
digits) 766 | Second pre-charge | 0 to 100%, 9999
Second motor 0to ending level 9999
738 | induced voltage 5000mV/(rad/s) 9999 Second
° ’ pre-charge |0 to 3600s,
constant (phi f) 9999 767 ending time 9999 9999
Second motor Ld
739 - 0to 100%, 9999 9999 Second pre-charge | 0to 100%,
decay ratio 768 upper detection level | 9999 9999
Second motor Lq
740 - 0to 100%, 9999 9999 Second pre-charge | 0 to 3600s,
decay ratio ° 769 time limit 9999 9999
Second starting Operation panel
741 :;sr:‘st::(s:zttig:ing 0 to 200%, 9999 9999 774 m?)nitor serl)ection 1 1;01%5260 ;éto 9999
P Operation panel 25, 34, 38, 40 to
Second motor 0 to 6000, 775 | onitor selection 2 | 45:90t057,61, | 9999
742 | magnetic pole 10000 to 9999 Operafi : g%tgdfées?’ 68,
detection pulse width| 16000us,9999 peration pane )
Second mztor 0 10 400H 776 monitor selection 3 | 98,100, 9999 9999
o} Z, -
743 | maximum frequency | 9999 9999 777 | 4mA input fault 0 to 590Hz, 9999
s d motor inerti operation frequency | 9999
744 (iﬁf:g"er)m° orinertia’ 1o 999, 9999 | 9999 778 | 4mAinputcheck . .
filter 0 10s
Second motor inertia
745 (exponent) 0to7,9999 9999 Operation frequency
P 779 | durin 0 to 590Hz, 9999
Second motor 9 9999
746 rotection current 100 to 500%, 9999 communication error
E;vel 9999 791 | Acceleration time in | 0 to 3600s, 9999
low-speed range 9999
0,10, 11, 20, 21, D leration ti .
50, 51, 60, 61, eceleration time In | 0 to 3600s,
58 g] ?8,081, 792 low-speed range 9999 9999
753 Selcortl_d PID action 10’1‘ 110007 , 0 Pulsp increment 04 1.10. 100
selection 1001, 1010 799 | setting for output 2 b i 100, 1kWh
1011, 2000, power 1000kWh
2001, 2010,
2011 800 Control method 9,20 20
Second PID control selection
754 | automatic switch- 89'[89590"'2’ 9999 820 | Speed control P gain 1/ 0 to 1000% 25%
over frequency Speed control
755 Secon.d PID action 0 to 100%, 9999 821 integral time 1 0to 20s 0.333s
set point o988 822 | Speed setting filter 1 | 0 to 5s, 9999 9999
Second PID 0.1 to 1000%
756 . s 100 % Torque control P
proportlonallband 9999 824 | gain 1 (currentloop |0 to 500% 50%
Second PID integral | 0.1 to 3600s, proportional gain)
757 | time 9999 1s
Torque control
Second PID 0.01 to 10.00s integral time 1
7 b et . 9999 g
58 differential time 9999 825 (Furrent |oop integra| 0 to 500ms 40ms
759 | PID unit selection 89“;943’ 9999 time) :
827 Torque detection 0t 01 0s
760 Pre-ch_arge fault 0.1 0 filter 1 00.1s
:elec:on gi 828 | Parameter for manufacturer setting. Do not set.
re-charge ending 0 to 100%,
761 | evel 9999 9999 830 | Speed control P gain 2 8;891 000%, 9999
Pre-charge ending 0 to 3600s Speed
762 | .. , 9999 peed control
time 9999 831 integral time 2 0 to 20s, 9999 9999
Pre-charge upper 0 to 100%,
763 detection level 9999 9999
764 | Pre-charge time limit 89“;936003' 9999
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
832 | Speed setting filter 2 | 0 to 5s, 9999 9999 888 | Free parameter 1 0 to 9999 9999
834 ;gml;e control P 0to 500%, 9999 9999 889 | Free parameter 2 0 to 9999 9999
Cumulative power
835 | Torque control 0 to 500ms, 9999 891 | monitor digit shifted | 0 to 4, 9999 9999
integral time 2 9999 times
837 ;‘I)tguze detection | ., 0 9999 = 9999 892 | Load factor 30 to 150% 100%
. *2 LD/SLD
; Energy saving 0.1 to 55kW
gag | Analoginputoffset |, 5900, 100% 893 | monitor reference rated
adjustment *3 inverter
motor capacit 0 to 3600kW e
i i ( p y) capacity °
858 Terr_nlnal 4 function 0. 4. 9999 0 pacity
assignment T Control selection
0 to 500A, 894 during commercial 0to3 0
g59 | Torquecurrent/Rated | 9999 "2 9999 power-supply
PM motor current 0 to 3600A, operation
9999 "3 Power saving rate
Second motor torque 0 o S0DA, o reference value oL o
s -
860 | current/Rated PM 9999 9999 896 | Power unlt. cost 0 to 500, 9999 9999
motor current Oto 353300A’ gg7 | Powersaving 0, 1 to 1000h, 9999
9999 monitor average time| 9999
864 | Torque detection 0 to 400% 150% Power saving
itori 898 | cumulative monitor | 0, 1, 10, 9999 9999
866 :‘:’fﬁzﬁgm'm”"g 0 to 400% 150% clear
867 | AM output filter 0to 5s 0.01s Operation time rate 0 to 100%,
Termi pl 1 funchi 839 (estimated value) 9999 9999
erminal 1 function
868 assignment 0.4, 9999 0 co FM/CA terminal
" *8 . - *9 - -
869 10 | Current output filter | 0 to 5s 0.02s (900) ®| calibration
Speed detection C1  AM terminal L _
870 hysteresis 0to SHz OHz (901) "8 calibration
872 Input phase Ioss_ 01 0 c2 Terr_ninal_z frequency
protection selection | ™ «g | setting bias 0 to 590Hz OHz
. 120/ (902) frequency
874 | OLT level setting 0 to 400% 0 *9
110% c3 Terminal 2 frequency 0 to 300% 0%
Regeneration (902) 8 setting bias ° ° °
882 | avoidance operation | 0to 2 0 -
selection 125 Terrplnal 2_ frequency .
i «g| setting gain 0 to 590Hz 60/50Hz *©
Regeneration ssovoes | (903) ° frequency
883 | avoidance operation | 300 to 800V 7
level 760V DC c4 Terminal 2 frequency 0 to 300% 100%
* = = 0
Regeneration (903) 8| setting gain
idance at i
8gq |2avo € 0to5 0 c5 | Terminal 4 frequency
deceleration «g| setting bias 0 to 590Hz OHz
detection sensitivity (904) ° | frequency
Regeneration Ccé6 .
. Terminal 4 frequency
avoidance 0 to 590Hz, * . . 0 to 300% 20%
885 compensation 9999 6Hz (904) 8| setting bias
frequency limit value
Regeneration
886 | avoidance voltage 0 to 200% 100%

gain

"2 For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower
"3 For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher

“10The setting is available only with the CA type.
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1001 to 1031,
1101 to 1130,
1201 to 1231

Parameter| Name Setting Range {;::La; Parameter| Name Setting Range {;‘;ﬂﬁ:
126 | Terminal 4 frequency C39 | Terminal 4 bias o
.| Setting gain 0 to 590Hz 60/50Hz ™ *8| (torque) 0 to 300% 20%
(905) 8 frequency (932) q
Cc7 : C40  Terminal 4 gain
(905) " :z:trinr:gas:;rf‘requency 0 to 300% 100% (933) *8| command (torque) 0 to 400% 150%
Cc12 i i C41 | Terminal 4 gain
(917) froquency (speed) 010 590H2 OHz | 1(933)"% (torque) 010 300% 100%
C13 i i C42 | piD display bias 0 to 500.00,
©17) (T:;::;g;" 1 bias 0 to 300% 0% (934) "8 coefficient 9999 9999
c14 . . ) C43 | pID display bias
(918) "8 -frree';:?;en:é; (gs?)I:ed) 0 to 590Hz 60/50Hz ° | |(934) "8 analog value 010 300.0% 20%
c15 . . C44 | pip display gain 0 to 500.00,
(918) *8 E;gg?l 1gain 0 to 300% 100% (935) *8 | coefficient 9999 9999
C16 | Terminal 1 bias €45 PiD display gain 0 to 300.0% 100%
(919) "8 command (torque) 0to 400% 0% (935) 8| analog value o ’
C17 | Terminal 1 bias ) 0% 977 Isr:::(t:t\i/:r:tage mode 0,1 0
(919) " (toraue) 0 to 300% b * .
C18  Terminal 1 cai 989 Plarametler copy 10 2 10
erminal 1 gain alarm release *3 *3
(920) *8| command (torque) 0 to 400% 150% 100 100
c19 990 | PU buzzer control 0,1 1
Terminal 1 gain PU trast
* 0 to 300% 100% contras
(920) "8 (torque) ’ ° 991 . djustment 01063 58
0to 3, 5to0 14,
(9%80) Current outputbias |, 1449, 0% Operation panel 17,18, 20, 230
g * signal 992 | setting dial push 25, 34, 38, 40 to 0
BC,;O monitor selection gg gg‘t%?’?égj‘
Current output bias . 81 to 96, 98,100
(*98§2)) current 0 to 100% 0% 997 | Fault initiation 010255 9999 | 9999
, PM parameter 0,12, 112,
c10 C_urrent output gain 0'to 100% 100% 998 initialization 8888 8188 0
(931) signal
*8,*10 999 Automatic parameter | 1,2, 10 to 13, 9999
c11 setting 20, 21, 9999
(931) g::r"::tt output gain | . 000, 100% 1000 | Parameter for manufacturer setting. Do not set.
*8,*10 Lq tuning target
C38 . . 1002 | current adjustment gggg 150%, 9999
932) "8 Iz::\nr:nnaar:: (lt)claar:ue) 010 400% 0% coefficient
(932) 1006 | Clock (year) 2000 to 2099 2000
101 to 131,
201 to 229,
301 to 331,
401 to 430,
501 to 531,
601 to 630,
1007 | Clock (month, day) 701 to 731, 101
801 to 831,
901 to 930,

"2 For FR-F820-02330(55K) or lower and FR-F840-01160(55K) or lower
"3 For FR-F820-03160(75K) or higher and FR-F840-01800(75K) or higher

*8
*9

“10The setting is available only with the CA type.

The parameter number in parentheses is the one for use with the parameter unit (FR-PUQ7).
Differs according to types. (FM type/CA type).
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
0 to 59, Analog trigger
100 to 159, 1035 | channel o8 !
200 to 259, Analoa tri
300 to 359, nalog trigger
400 to 459, 1036 operation selection 0.1 0
500 to 559, .
600 to 659 1037 | Analog trigger level | 600 to 1400 1000
700 to 759, P
800 to 859, 1038 Digital source 1
900 to 959 selection (1ch)
1?88 ttO 11%33 1039 | Digital source 2
. 0 , .
1008 | Clock (hour, minute) = 1,00 1259, 0 sDeIe::tIlon (2ch)
1300 to 1359, igital source
1400 to 1459, 1040 | Celection (3ch) 3
1500 to 1559, P
1600 to 1659, 1041 Digital source 4
1700 to 1759, selection (4ch) 110 255
1800 to 1859, o (o]
1900 to 1959, 1042 Dlgltal_ source 5
2000 to 2059, selection (5ch)
2100 to 2159, i
2200 to 2259, 1043 | Digital source 6
2300 to 2359 selection (6ch)
Emergency drive 1044 Digital source 7
1013 | running speed after | 0 to 590Hz 60/50Hz " selection (7ch)
retry reset Digital source
1045 - 8
Integral stop selection (8ch)
1015 | selection at limited | 0, 1, 10, 11 0 Digital trigger
frequency 1046 channel To8 !
PTC thermistor 1047 Digital trigger 01 0
1016 | protection detection | 0 to 60s Os operation selection ’
time - "
Display-off waiting . .
1020 Trace operation 0to4 0 1048 time 0 to 60min Omin
selection . 1049 | USB host reset 0,1 0
1021 | Trace r.node selection) 010 2 1106 | Torque monitor filter | 0 to 5s, 9999 9999
1022 | Sampling cycle Oto9 1107 | Running speed o to 5e. 0999 0699
1023 Number of analog 1t08 4 monitor filter 0 58,
channels 1108 Excitation current 0 to 5s. 9999 9999
1024 | Sampling auto start | 0, 1 0 monitor filter 0 58,
Trigger mode Pre-charge change
1025 | jection Oto4 0 M32 | crement amount | 010 100%, 9999 9999
Number of sampling Second pre-charge
1026 before trigger 0to 100% 90% 1133 | change increment 0to 100%, 9999 | 9999
t
Analog source amoun
1027 selection (1ch) 201 1134 .
Parameter for manufacturer setting. Do not set.
Analog source 1135
1028 : 202
selection (2ch) Second PID display
1029 Ana|°.g source 203 11 36 bias coefficient 0 to 500, 9999 9999
selection (3ch) 1t03,5t0 14 P
Anal 17, 18, 20, 23, 1137 | Second PIDdisplay | 400 20%
1030 nalog source 24 34, 400 42, 204 bias analog value
selection (4Ch) 52to 54, 61, 62,
64, 67,68, 81 to
1031 :‘;Z'c‘f‘?of]"(‘;rc‘;f) 96, 98, 201 to 205
213, 230 to 232,
Analog source 237,238
1032 selection (6¢ch) 206
Analog source
1033 selection (7ch) 207
1034 Analog source 208

selection (8ch)

9 Differs according to types. (FM type/CA type)
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
Second PID display 1300
1138 gain coefficient 0 to 500, 9999 9999 to
Second PID display 0 1343
1139 gain analog value 0 to 300% 100% Communication option parameters
Second PID set 1350
1140 | point/deviation input | 1to 5 2 to
selection 1359
Second PID Detection time for
1141 | measured value 1(;‘1) tsd 105 3 1361 PID output hold 0to 900s 5s
input selection
Second PID unit 1362 ::E c;utput hold 0 to 50%, 9999 9999
1142 2o 0 to 43, 9999 9999 9
1363 | PID Priming time 0 to 360s, 9999 9999
Second PID upper — p p
1143 limit 0to 100%, 9999 | 9999 1364 :Itég;)ng time during 0 to 3600s 155
1144 ﬁ;ci:?nd PID lower 0to 100%, 9999 | 9999 1365 | Stirring interval time | 0 to 1000h Oh
1145 | Second PID 0.0 to 100.0%, 9999 1366 | Sleep boost level 0to 100%, 9999 | 9999
deviation limit 9999 1367 Sleep boost waiting 0
114¢ Second PIDsignal . . . " 0 time 0to 360s °
operation selection © 0 1368 Output interruption 0 10 360 0s
Second output 010 3600 cancel time 0 50Us
1147 | interruption 9989 S 1s Check valve closing
detection time 1369 | completion 8;891 20Hz, 9999
Second output frequency
1148 interru'ption 0 to 590Hz OHz Detection time for
detection level 1370 | PID limiting 0 to 900s 0s
Second output operation
1149 | interruption cancel | 900 to 1100% 1000% PID upper/lower limit
level 1371 | prewarning level 0 to 50%, 9999 9999
1150 range
to | Userparameters 0 to 65535 0 PID measured value
1199 1to 50 1372 | control set point 0 to 50% 5%
change amount
1211 ::Ee%zlrﬁt;r;mg 1 to 9999s 100s PID measured value
1373 | control set point 0to 100% 0%
1212 :rt:gur:tanlpulated 900 to 1100% 1000% change rate
Auxiliary pressure
Step responding 1374 | pump operation 900 to 1100% 1000%
1213 | 00 ing cycle 0.01 to 600s 1s tarting lovel
Timeout time after Auxiliary pressure
1214 the maximum slope 110 9999s 10s 1375 | pump operation 900 to 1100% 1000%
imi stopping level
1215 t::;'; rcl‘l’r‘:l'ft’ output | 515 to 1100% 1100% A :i:)i 9 otor
- 1376 | oo ovel 0to 100%, 9999 9999
1216 | Limitcycleoutput g0, 11009 1000% stopping leve
lower limit ° i
wer mt 1377 | PIDinputpressure | , ; o509 9999
1247 | Limitcycle 0.1 to 10% 1% selection
hysteresis 10 10% °
0, 100 to 102,
: i 111, 112, 121,
1218 :th)ti%a'" tuning 122,200 to 202, 0
9 211, 212, 221,
222
PID gain tuning start/| (0), 1, 8,
1219 | tatus (9,90 to 96) 0
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. Initial . Initial
Parameter| Name Setting Range Value Parameter| Name Setting Range Value
PID input pressure isti 0,1,
1378 ' 0 to 100% 20% Load characteristics
\;’Ial;rjmg :9V9| ° ° 1480 | | casurement mode 2(322’,%3{8%,8815') 0
1379 INput pressure 4 45 100%, 9999| 9999 Load characteristics | 0 to 400%,
fault- level 1481 load reference 1 8888, 9999 9999
1380 | warning set point | 010 100% 5% | 1agy Loadcharacteristics 010400% | geeg
change amount ’
: Load characteristics | 0 to 400%
PID input pressure 1483 % 9999
1381 | fault operation 0.1 0 load reference 3 8888, 9999
selection Load characteristics | 0 to 400%,
BID multist . 1484 || 5ad reference 4 8888, 9999 9999
1460 & - Multistage se 9999 e
point 1 1485 Load characteristics | 0 to 400%, 9999
PID Itist t load reference 5 8888, 9999
1461 it oese 9999 Load characteristics
point 2 1486 . 0 to 590Hz 60/50Hz
1462 PID multistage set maximum frequency
point 3 9999 1487 Load characteristics 0 to 590Hz 6Hz
. minimum frequency
PID multistage set
1463 - 0 to 100%, 9999 9999 - :
oint 4 Upper limit warning o
p 1488 ST 0to 400%, 9999 |  20%
1464 PID multistage set 9999 detect|c.m ?N'dth .
point 5 1489 Lower_llmlt warning 0 to 400%. 9999 20%
1465 PID multistage set 9999 detectu?n _w'dth
point 6 1490 | Ypper limit fault 0to 400%, 9999 9999
1466 PID multistage set 9999 detectu.)n _W'dth
point 7 1491 '&:t";fzzlg':':vfgt”,:t 010 400%, 9999 9999
Number of cleaning
1469 times monitor 0to 255 0 Load status
p detection signal
Number of cleaning p
1470 times setting 010255 0 1492 :i:fl:gg:;e Iload 0 to 60s 1s
WU Clection [0t 0 waiting fime
1472 gte;?;:gfrfc;’:;?\iy 0 to 590Hz 30Hz Pr.CLR| Parameter clear (0,1 0
Cleaning reverse ALL.CL| All parameter clear | (0,) 1 0
1473 | rotation operation | 0 to 3600s 9999 Err.CL | Fault history clear | (0,) 1 0
:;ne — 5 Pr.CPY  Parameter copy (0)1t03 0
eaning forwar 0 to 590Hz, iti
1474 rotation frequency | 9999 9999 Pr.CHG :ir1s|:|al value change | _ —
Cleaning forward PP
1475 | rotation operation 8;8936003, 9999 IPM | IPM initialization 0,12 0
time AUTO Automatic parameter| o
1476 | Cleaning stop time | 0 to 3600s 5s setting
: Group parameter
Cleaning 0 to 3600s, Pr.MD h (0)1,2 0
1477 acceleration time 9999 9999 setting
Cleaning 0 to 3600s,
1478 deceleration time 9999 9999
1479 | Cleaning time trigger 0 to 6000hr 0

"9 Differs according to types. (FM type/CA type)
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7 TROUBLESHOOTING

When a fault occurs in the inverter, the protective function activates, and the PU display automatically changes to one of

the fault or alarm indications listed on page 41.

If the fault does not correspond to any of the following errors or if you have any other problem, please contact your sales

representative.

¢ Retention of alarm output signal........ When the magnetic contactor (MC) provided on the input side of the inverter is
opened at the activation of the protective function, the inverter's control power will
be lost and the alarm output will not be held.

e Alarm display.......ccccoeveiieeiiiiiiiieeis When the protective function is activated, the operation panel display
automatically switches to the fault or alarm indication.
e Resetting method ..........ccccooceeiiiinns When a protective function of the inverter is activated, the inverter output is kept

stopped. Unless reset, the inverter cannot restart. (Refer to page 40.)
® \When the protective functions were activated, take an appropriate corrective action, then reset the inverter, and resume
the operation. Not doing so may lead to an inverter fault and damage.

Inverter fault or alarm indications are roughly divided as below:

® Error Message
A message regarding operational fault and setting fault by the operation panel (FR-DU08) and parameter unit
(FR-PUOQ7) is displayed. The inverter does not shut off output.

® Warning
The inverter does not shut off output even when a warning is displayed. However, failure to take appropriate measures
will lead to a fault.

e Alarm
The inverter does not shut off output.You can also output an alarm signal by making parameter setting.

® Fault
When the protective function is activated, the inverter output is shut off and a fault signal is output.

¢ For the details of fault displays and other malfunctions, also refer to the Instruction Manual.
® Past eight faults can be displayed using the setting dial. (Refer to page 24.)
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7.1 Reset method of protective function

The inverter can be reset by performing any of the following operations. Note that the internal thermal integrated value of
the electronic thermal relay function and the number of retries are cleared (erased) by resetting the inverter.

Inverter recovers about 1s after reset is cancelled.

Three different methods can be used to reset an inverter.

® Using the operation panel, press the STOP/RESET key to reset the inverter.
(This may only be performed when a fault occurs.)

® Switch OFF the power once, then switch it ON again after the indicator of the operation ON
panel turns OFF. ‘
OFF
® Turn ON the reset signal (RES) for more than 0.1 s. (If the RES signal is kept ON, Inverter
"Err." appears (flickers) to indicate that the inverter is in a reset status.)
¢ RES
¢ SD

—— CAUTION

OFF status of the start signal must be confirmed before resetting the inverter fault. Resetting inverter fault with the start
signal ON restarts the motor suddenly. This may cause injury.
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7.2 List of alarm display

If faults other than the above appear, contact your sales representative.

Operat_non_PaneI Name Data Operat_lon_PaneI NETT Data
Indication code Indication code
£ -« - - | E---- |Faults history — £ L LI E.LUP | Upper limit fault detection (,_?gz)
HOL of | HOLD | Operation panel lock - E. L] ELDN | Lower limit fault detection | oy,
T _ _ —
R | B | LOCD | Password locked EoRE E.BE | Internal circuit fault (}L%)
o el ot Er1 to E oE E.GF | Output side earth fault 128
§ ,'-_- - Er4 Parameter write error — R overcurrent (:'ss)
g E - l"__'l' Er8 ELFE E.LF | Output phase loss (H81)
§ = P w1 | External thermal relay 144
e i . e | BOHT | e ration (H90)
i W]
Il . wlll = Tl ut i i 145
- rlgé‘to Copy operation error _ - I IC | EPTC |PTC thermistor operation (HO1)
R
[l e | -

EO rE8 = [P | EOPT | Option fault (HA)
= Err. Error _ - JF || E.OP1 | Communication option fault (:'211)
(]l 3 — [y [y 164—
i oL Stall prevention (overcurrent) . Y| EA6to | User definition error by the 168
=1 oL Stall prevention (overvoltage) | — E = E.20 | PLC function (Hﬁé)‘
‘el | Electronic thermal relay _ A i
[ TH | function pre-alarm EoOFE E.PE Zﬂ?meter storage device (:'75%)
oz — e T . )

[ e PS PU Stop E- F{F | E.PUE |PU disconnection (Q@)
MIT L o R 17
> ! :\’" — '-__‘ M,\-H-:;o Maintenance signal output — k. K'ET | ERET | Retry count excess (HBSZ)
E _' '_' - - U= 7| gpe2 | Parameter storage device 179
K = CP | Parameter copy - = PR fault (HB3)
—— — = 192
oA SA  Safety stop - . L] BCPU | CPU faul (HCO)

— Operation panel power
1)
[ UF USB host error - = = | ECTE | supply short circuit/ 193
=1 EV | 24V external power supply . 5= =Tk RS-485 terminal power (HC1)
Il T} operation S supply short circuit
— - == 194
o ED Emergency drive in operation | — e l’"‘l'_" { E.P24 | 24V DC power fault (HC2)
— . — = = Abnormal output current 196
[ LDF | Load fault warning - = D BECDO | etection P (HC4)
€| - — — Inrush current limit circuit 197
g =N FN | Fan alarm - =1 DA EIOH el (HCS5)
; ; [ el el | Communication fault 198
[l T | Overcurrent trip during 16 [ T nell & ¥ E.SER | * HCE
= L ) BOCT o celeration (H10) e ——— (inverter) (199)
= 2 goce |Overcurrent trip during 17 . Ml [ EAIE | Analog input fault (HC7)
D A Y i : constant speed (H11) = =) o 200
= i~ 3 goc3  Overcurrent trip during 18 . i E.USB | USB communication fault (HC8)
[ N | M | : deceleration or stop (H12) — . 201
= s 1 Eovyq | Regenerative overvoltage trip | 32 k. SHF- | ESAF | Safety circuit fault (HC9)
= e 0 = during acceleration (H20) = = o 202
= .3 gove | Regenerative overvoltage trip | 33 =. i | EPBT finternal circuit fault (HCA)
= e = during constant speed (H21) e — E 208
= 1.7 govs | Regenerative overvoltage trip | 34 = ‘0S| Overspeed occurrence (HDO)
[ | gt during deceleration or stop | (H22) = 1 ) . 228
" I g I | E.LCI 4mA InpUt fault (HE4)
- ',_-_ ',- H ',— ETHT 'I[Rvertell'ovlerlofad t?_p (electronic ( ﬁgo)
3= ermal relay function) = M| EPCH | Pre-charge fault (%)
E THM ETHM tMhotor olverlloa? trlr;_(electronlc ( I-‘|13?1) - -
- ermal relay function) . = P | EPID | PID signal fault (GE8)
E- F1 M| EFIN | Heatsink overheat (H40) = . a1
- — =. ' E.1to . 243
£} F'F-| EIPF |Instantaneous power failure (,_?é)o) ~ © | E3 |Optionfault (EE;;)_
[y pui
= )11 EUVT | Undervoltage &
D | 2 9 (H51) ',_—_ ,_—_' c st 245_
- — 82 — - .oto 247
£} _F | EILF |Inputphase loss (H52) _ o | g7 |CPUfault (HF5-
— % E 1 HF7)
eoru E.OLT | Stall prevention stop
[ (H60) — (= o 253
- - Loss of synchronism 97 . {=| E-13 | Internal circuit fault (HFD)
- L E. SOT g
=. 0 ‘ detection (H61)
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8 SPECIFICATIONS

8.1 Rating

8.1.1 200V class

Model FR-F820-01 00046 |00077 (00105 |00167 00250 (00340 00490 00630 (00770 |00930 01250 [01540 01870 (02330 (03160 03800 (04750
(0.75K)|(1.5K) [(2.2K) |(3.7K) |(5.5K) ((7.5K) |(11K) |(15K) |[(18.5K)|(22K) |(30K) |(37K) |(45K) |(55K) |(75K) |(90K) |(110K)
,.|SLD 075 |15 22 3.7 5.5 75 11 15 185 |22 30 37 45 55 75 110 132
Applicable motor capacity [kW] 1
LD 075 |15 22 3.7 5.5 75 11 15 185 |22 30 37 45 55 75 90 110
. SLD 1.8 2.9 4 6.4 10 13 19 24 29 35 48 59 71 89 120 145 181
Rated capacity [KVA] 2
LD 1.6 27 37 58 8.8 12 17 22 27 32 43 53 65 81 110 132 165
SLD 4.6 77 105 [16.7 |25 34 49 63 77 93 125 154 187 233 [316 380 |475
5 |Rated current [A]
%1 LD 4.2 7 9.6 152 |23 31 45 58 705 |85 114 140 170 212|288 346  |432
o . SLD 110% of rated motor capacity for 60s, 120% of rated motor capacity for 3s (max. surrounding air temperature 40°C)
Overload current rating 3 . . - -
LD 120% of rated motor capacity for 60s, 150% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
Rated voltage " Three-phase 200 to 240V
Rated input AC voltage/frequency Three-phase 200 to 240V 50Hz/60Hz
Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
>
_% Permissible frequency fluctuation +5%
=]
o . SLD 53 8.9 132 [19.7 [313 |[451 |62.8 |80.6 |96.7 |115 151 185  [221 269 316 |380 475
£ |Rated input current [A] 5
3 LD 5 8.3 122 [183 |285 |416 |58.2 (74.8 |90.9 |106 139 178 207 |255 288 |346 432
o
Power supply capacity SLD 2 3.4 5 75 12 17 24 31 37 44 58 70 84 103 120 145 181
[KVA] LD 19 32 |47 |7 1 16 22 29 35 41 53 68 79 97 110 132|165
Protective structure (IEC 60529) 7 IP20 IP0O
Cooling system Self-cooling Forced air cooling
Weight [kg] 19 [21 |30 ‘3.0 ‘3.0 ‘6.3 ‘6.3 ‘8.3 ‘15 ‘15 ‘15 ‘22 ‘42 ‘42 ‘54 ‘74 ‘74

the maximum point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about V2.

cables) affects the rated input current.

reactor and cables).

"7 FR-DUO8: IP40 (except for the PU connector section)

42

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 4-pole standard motor.
The rated output capacity indicated assumes that the output voltage is 220V.

The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time
for the inverter and motor to return to or below the temperatures under 100% load.

The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,

The rated input current indicates a value at a rated output voltage. The impedance at the power supply side (including those of the input reactor and

The power supply capacity is the value when at the rated output current. It varies by the impedance at the power supply side (including those of the input
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8.1.2 400V class

Model FR-F840-1 00023 00038 00052 (00083 00126 00170 (00250 00310 (00380 00470 |00620 (00770 (00930 (01160 (01800 (02160 02600 03250 (03610 04320 04810 (05470 (06100 |06830
(0.75K)|(1.5K) |(22K) |(3.7K) |(5.5K) |(7.5K) |(11K) |(15K) |(18.5K)|(22K) |(30K) |(37K) [(45K) |(55K) |(75K) [(90K) |(110K) |(132K) |(160K) |(185K) |(220K) |(250K) |(280K) |(315K)
Applicable motor capacity |SLD 0.75 1.5 |22 (3.7 55 |75 |11 |15 [185(22 |30 (37 |45 |55 |75 |110 |132 |160 |185 [220 (250 280 (315 (355
Tkw] ™ LD 075 15 |22 (3.7 |55 [75 11 |15 |185[22 (30 (37 |45 |55 (75 |90 [110 [132 |160 [185 |220 [250 (280 (315
Rated capacity SLD 18 |29 44 63 |10 (13 [19 24 |29 (36 |47 |[59 |71 (88 |137 [165 |198 |248 (275 [329 (367 |417 (465 (521
[KVA] 2 LD 16 [27 |37 |58 |88 |12 [18 [22 |27 |33 |43 |53 |65 |81 110 |137 [165 |198 [248 [275 |329 (367 |417 |465
SLD 23 (3.8 (52 (83 [126 (17 256 |31 38 |47 |62 |77 |93 |116 (180 |216 (260 |325 (361 [432 (481 |547 |610 |683
5 |Rated current [A]
£ LD 21 35 [48 |76 115 |16 |23 |29 (35 |43 |57 |70 (85 |106 [144 |180 |216 |260 |325 (361 [432 |481 (547 |610
o Overload current rating SLD 110% of rated motor capacity for 60s, 120% of rated motor capacity for 3s (max. surrounding air temperature 40°C)
3 LD 120% of rated motor capacity for 60s, 150% of rated motor capacity for 3s (max. surrounding air temperature 50°C)
Rated voltage ™ Three-phase 380 to 500V

Rated input AC voltage/frequency |Three-phase 380 to 500V 50Hz/60Hz 8
Permissible AC voltage fluctuation|323 to 550V 50Hz/60Hz

_§ Permissible frequency fluctuation [+5%

gRated input current  |SLD 32 |54 (7.8 [10.9 16.4 |22.5 |31.7 |40.3 |48.2 [58.4 76.8 |97.6 |115 |141 [180 [216 |260 |325 |361 (432 |481 (547 (610 683

c\?_,[A]’5 LD 3 |49 7.3 [10.1 151 22.3 |31 [38.2 |44.9 [53.9 75.1 [89.7 (106 |130 [144 [180 |216 |260 |325 (361 |432 (481 |547 610
Power supply capacity [SLD 25 |41 |59 83 [12 (17 24 |31 |37 |44 |59 |74 |88 |107 |137 [165 (198 |248 |275 |329 (367 |417 [465 |521
[kVA] © LD 23 37 |55 7.7 12 17 24 |29 (34 |41 |57 (68 |81 |99 |110 |137 |165 |198 |248 |275 |329 |367 |417 |465

Protective structure (IEC 60529) 7 |IP20 IP0O

Cooling system Self-cooling Forced air cooling

Weight [kg] 2.5 ‘2.5 ‘2.5 3.0 ‘3.0 ‘e.s ‘e.a |s.3 |s.3 |15 |15 |23 ‘41 ‘41 ‘43 ‘52 ‘55 ‘71 ‘78 ‘117 ‘117 ‘166 ‘166 ‘166

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 4-pole standard motor.
The rated output capacity indicated assumes that the output voltage is 440V.

The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time
for the inverter and motor to return to or below the temperatures under 100% load.

The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,
the maximum point of the voltage waveform at the inverter output side is the power supply voltage multiplied by about V2.

The rated input current indicates a value at a rated output voltage. The impedance at the power supply side (including those of the input reactor and
cables) affects the rated input current.

The power supply capacity is the value when at the rated output current. It varies by the impedance at the power supply side (including those of the input
reactor and cables).

7 FR-DUO08: IP40 (except for the PU connector section)
For the power voltage exceeding 480V, set Pr. 977 "Input voltage mode selection". (For details, refer to the Instruction Manual.)
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A APPENDIX

A.1 Instructions for Compliance with the EU Directives

The EU Directives are issued to standardize different national regulations of the EU Member States and to facilitate free
movement of the equipment, whose safety is ensured, in the EU territory.

Since 1996, compliance with the EMC Directive that is one of the EU Directives has been legally required. Since 1997,
compliance with the Low Voltage Directive, another EU Directive, has been also legally required. When a manufacturer
confirms its equipment to be compliant with the EMC Directive and the Low Voltage Directive, the manufacturer must
declare the conformity and affix the CE marking.
® The authorized representative in the EU

Name: Mitsubishi Electric Europe B.V.

Address: Gothaer Stral3e 8, 40880 Ratingen, Germany

We declare that this inverter conforms with the EMC Directive in industrial environments and affix the CE marking on

the inverter. When using the inverter in a residential area, take appropriate measures and ensure the conformity of the
inverter used in the residential area.

A.1.1 EMC Directive

We declare that this inverter conforms with the EMC Directive and affix the CE marking on the inverter.

e EMC Directive: 2004/108/EC

e Standard(s): EN61800-3:2004 (Second environment / PDS Category "C3")

® This inverter is not intended to be used on a low-voltage public network which supplies domestic premises.
® Radio frequency interference is expected if used on such a network.

® The installer shall provide a guide for installation and use, including recommended mitigation devices.

NOTES

® First environment

Environment including residential buildings. Includes buildings directly connected without a transformer to the low
voltage power supply network which supplies power to residential buildings.
® Second environment

Environment including all buildings except buildings directly connected without a transformer to the low voltage
power supply network which supplies power to residential buildings.

NOTES

Set the EMC filter valid and install the inverter and perform wiring according to the following instructions:
® The inverter is equipped with a built-in EMC filter. Set the EMC filter valid.
(For details, refer to the Instruction Manual.)

e Connect the inverter to an earthed power supply.

e |nstall a motor and a control cable according to the EMC Installation Guidelines (BCN-A21041-204) and Technical
News (MF-S-114, 115) according to the instruction.

e Confirm that the inverter conforms with the EMC Directive as the industrial drives application for final installation.
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A.1.2 Low Voltage Directive

We have self-confirmed our inverters as products compliant to the Low Voltage Directive (conforming standard
EN 61800-5-1) and place the CE mark on the inverters.

Outline of instructions

® Do not use an earth leakage current breaker as an electric shock protector without connecting the equipment to the
earth. Connect the equipment to the earth securely.

® Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)

e Use the cable sizes on page 10 under the following conditions.

— Surrounding air temperature: 40°C maximum
If conditions are different from above, select appropriate wire according to EN60204 Appendix C TABLE 5.

e Use a tinned (plating should not include zinc) crimping terminal to connect the earth cable. When tightening the screw,
be careful not to damage the threads.

For use as a product compliant with the Low Voltage Directive, use PVC cable whose size is indicated on page 10.

e Use the moulded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

® This product can cause a DC current in the protective earthing conductor. Where a residual current-operated protective
(RCD) or monitoring (RCM) device is used for protection in case of direct or indirect contact, only an RCD or RCM of
Type B is allowed on the supply side of this product.

e Use the inverter under the conditions of overvoltage category Il (usable regardless of the earth condition of the power
supply), overvoltage category Il (usable with the earthed-neutral system power supply, 400V class only) and pollution
degree 2 or lower specified in IEC 60664. An insulating transformer needs to be installed in the input side of the
FR-F820 series inverters.

— To use the inverter FR-F820-01250(30K) or more and FR-F840-00770(37K) or more (IP00) under the conditions of
pollution degree 2, install it in the enclosure of IP 2X or higher.

— To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher.

— To use the inverter FR-F820-00930(22K) or less and FR-F840-00620(30K) or less (IP20) outside of an enclosure in
the environment of pollution degree 2, fix a fan cover with fan cover fixing screws enclosed.

E Fan cover
fixing screws

E.i

« ——— Fan cover
E fixing screw

i
|
i
Z° Fan cover

FR-F820-00105(2.2K) to 00250(5.5K) FR-F820-00340(7.5K) to 00930(22K)
FR-F840-00083(3.7K), 00126(5.5K) FR-F840-00170(7.5K) to 00620(30K)

¢ On the input and output of the inverter, use cables of the type and size set forth in EN60204 Appendix C.

® The operating capacity of the relay outputs (terminal symbols A1, B1, C1, A2, B2, C2) should be 30VDC, 0.3A. (Relay
outputs are basically isolated from the inverter internal circuit.)

e Control circuit terminals on page 4 are safely isolated from the main circuit.
® Environment

During Operation In Storage During Transportation
Surrounding air LD rating: —10 to +50°C _ o N R
temperature SLD rating: —10 to +40°C 20to +65°C 20to +65°C
Ambient humidity 95% RH or less 95% RH or less 95% RH or less
Maximum altitude 2500m 2500m 10000m
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AN

Wiring protection

For installation Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB) according to the local

directives must be provided.

Maximum allowable rating [A]

FR-F820-C] 00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 00770 | 00930 | 01250 | 01540
(0.75K)| (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) |(18.5K)| (22K) | (30K) | (37K)

Rated fuse voltage [V] 240V or more

Fuse Without power

Maximum factor improving | 15 20 30 40 60 80 150 175 200 225 300 350

allowable regctor

rating [A] "1 ynﬁ'é?oﬁl?r‘;"ge{gggttgrr 15 |20 |20 30 |50 |70 125 150 200 | 200 |250 | 300

Molded case circuit breaker

(MCCB) .. |15 15 |25 |40 60 80 110 150 190 225 300 350

Maximum allowable rating [A] 1
01870 | 02330 | 03160 | 03800 | 04750

AR (45K) | (55K) | (75K)  (90K)  (110K)

Rated fuse voltage [V] 240V or more

Without power

'I\:Ause factor improving | 400 500 — — —

aximum reactor

allowable - ;

rating [A] ! mg;o%‘i’r‘%eﬁeggttg{ 350 |400 |500 600 | 700

Molded case circuit breaker

(MCCB) .. 450 500 700 900 | 1000

Maximum allowable rating [A] 1

FR-F840-0] 00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770
(0.75K)| (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) [(18.5K)| (22K) | (30K) | (37K)

Rated fuse voltage [V] 500V or more

Fuse Without power

Maximum factor improving 6 10 15 20 30 40 70 80 90 110 150 175

allowable regctor

rating [A] ?’%‘Eﬂo"v‘.’&eﬁéiiigﬁ 6 10 | 10 | 15 | 25 | 35 | 60 | 70 | 90 | 100 125 | 150

Molded case circuit breaker

(MCCB) . 15 15 15 20 30 40 60 70 90 100 150 175

Maximum allowable rating [A] 1

FR-F840-0] 00930 | 01160 | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830
(45K) | (55K) | (75K) | (90K) | (110K) | (132K) (160K)  (185K)  (220K)  (250K) (280K) (315K)

Rated fuse voltage [V] 500V or more

Without power

,\F/Iuse factor improving 200 250 — — — — — — — — — —

aximum reactor

allowable -

rating [A] ! m;t)r:o?/?r%errezfggttgrr 175 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000

Molded case circuit breaker

(MCCB) 225 250 450 450 500 — — — — — — —

"1 Maximum allowable rating by US National Electrical Code. Exact size must be chosen for each installation.

A.1.3 Short circuit ratings

® 200V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 264V maximum.

® 400V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 550V or 600V

maximum.

A.1.4 Machinery directive

The frequency inverter itself is not a machine in the spirit of the EU machinery directive. The start up of the frequency
inverter in a machine is prohibited so long until it has been confirmed that the entire machine complies with the provisions
of Directive 98/37/EC (from 29.12.2009 Machinery Directive 2006/42/EC).
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A.2 Instructions for UL and cUL

(Conforming standard UL 508C, CSA C22.2 No.14)

A.2.1 General precautions

AWARNING

The bus capacitor discharge time is 10 minutes. Before starting wiring or inspection, switch power off, wait for more than
10 minutes, and check for residual voltage between terminal P/+ and N/- with a meter etc., to avoid a hazard of electrical
shock.

A.2.2 Installation

These types of inverter have been approved as products for use in enclosure and approval tests were conducted under
the following conditions.

Design an enclosure so that the inverter surrounding air temperature, humidity and atmosphere satisfy the specifications.
(Refer to page 2.)

Wiring protection

For installation in the United States, Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB)
must be provided in accordance with the National Electrical Code and any applicable provincial codes (refer to the tables
on page 46).

For installation in Canada, Class T, Class J, or Class CC fuse or UL 489 Molded Case Circuit Breaker (MCCB) must be pro-
vided in accordance with the Canada Electrical Code and any applicable provincial codes (refer to the tables on page 46).

A.2.3 Wiring of the power supply and motor

For wiring the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL-listed copper wires (rated
at 75°C) and round crimping terminals. Crimp the crimping terminals with the crimping tool recommended by the terminal
maker.

A.2.4 Short circuit ratings
® 200V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 264V maximum.
® 400V class

Suitable for use in a circuit capable of delivering not more than 100kA rms symmetrical amperes, 550V or 600V
maximum.
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A.2.5 Motor overload protection

When using the electronic thermal relay function as motor overload protection, set the rated motor current to Pr. 9 "Elec-
tronic thermal O/L relay".

Electronic thermal relay function operation characteristic (LD rating)

Pr.9 = 50 % setting of Pr. 9 = 100 % setting of This function detects the overload (overheat) of the
inverter rating Ly / inverter rating 2 motor, stops the operation of the inverter's output tran-
= % _— [ ; sistor, and stops the output. (The operation character-
2 |E "%onz —H — 30Hz or more istic is shown on the left.)
E‘-s ° or more 20Hz ¢ Operation region B . L .
29 |E “T" 1on Region on the right of When using the Mitsubishi Electric constant-torque
=5 | S | 60{20M z characteristic curve A Y L
52 S 10Hz " a 6Hz * Non-operation region motor set one of "1 , 13" to "16 , 50 , 53 , 54" in
Te |§ | jenz || | 05Hz Region on the left of Pr. 71. This provides a 100 % continuous torque char-
= |0 50105Hz — acteristic in the low-speed range. Set the rated current
E L L1 HM&:;\MNW Characteristic when electronic of the motor in Pr. 9
WW r~ thermal relay function for . T
240 motor protection is tumed OFF |+ When 50% of the inverter rated output current (current
c (Pr.9=0(A) value) is set in Pr. 9.
o *
B | 2 The % value denotes the percentage to the inverter rated
o |g 180 output current. It is not the percentage to the motor rated
ﬁ £ \ \ \\ current.
B § ‘120 Region for *3 When you set the electronic thermal relay function
%% % transistor dedicated to the Mitsubishi Electric constant-torque motor,
= |0 protection ™ this characteristic curve applies to operation at 6 Hz or
—- 60 higher.
- . ) = *4 Transistor protection is activated depending on the
525%., 105% e— | temperature of the heatsink. The protection may be
50 100 150 230 activated even with less than 120% depending on the
Inverter output current [%] operating conditions.
(% to the rated inverter current)
—— CAUTION

® The internal accumulated heat value of the electronic thermal relay function is reset by inverter power reset and reset
signal input. Avoid unnecessary reset and power-OFF.

® When using multiple motors with one inverter, or using a multi-pole motor or a specialized motor, provide an external
thermal relay (OCR) between the inverter and motor. And for the setting of the thermal relay, add the line-to line leakage
current to the current value on the motor rating plate (details in the Instruction Manual). For low-speed operation where
the cooling capability of the motor reduces, it is recommended to use a thermal protector or thermistor-incorporated
motor.

® When the difference between the inverter and motor capacities is large and the setting is small, the protective
characteristics of the electronic thermal relay function will be deteriorated. In this case, use an external thermal relay.

® A special motor cannot be protected by the electronic thermal relay function. Use an external thermal relay.

® Electronic thermal relay may not operate when 5% or less of rated inverter current is set to electronic thermal relay
setting.

® Motor over temperature sensing is not provided by the drive.
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