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Thank you for choosing this Mitsubishi Inverter.

This Instruction Manual (applied) provides instructions for advanced use of the FR-F700 series inverters.

Incorrect handling might cause an unexpected fault. Before using the inverter, always read this instruction manual and the instruction
manual (basic) [IB-0600192ENG] packed with the product carefully to use the equipment to its optimum.

This section is specifically about safety matters

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

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

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

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

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

(2) Wiring ACAUTION

e Do not install a power factor correction capacitor or surge suppressor on the
inverter output side.

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

(3) Test operation and adjustment

ACAUTION

o Before starting operation, confirm and adjust the parameters. A failure to do
S0 may cause some machines to make unexpected motions.

(4) Operation AWARNING

1. 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.m

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

e Even if power is off, do not remove the front cover except for wiring or periodic
inspection.You may access the charged inverter circuits and get an electric shock.

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

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

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

or the like. The capacitor is charged with high voltage for some time after

power off and it is dangerous.

This inverter must be earthed. 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)

e Any person who is involved in the wiring or inspection of this equipment
should be fully competent to do the work.

o Always install the inverter before wiring. Otherwise, you may get an electric
shock or be injured.

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

e Do not subject the cables to scratches, excessive stress, heavy loads or

pinching. Otherwise you may get an electric shock.

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

the cooling fan while power is on.

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

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

e The

made. Prepare an emergency stop switch separately.

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

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

« Do not modify the equipment.

o Do not perform parts removal which is not instructed in this manual. Doing so
may lead to fault or damage of the inverter.

key is valid only when the appropriate function setting has been

ACAUTION

2. Fire Prevention ACAU-”ON

e Mount the inverter to incombustible material. Mounting it to or near
combustible material can cause a fire.

o If 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.

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

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

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

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

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

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

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

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

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

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

3. Injury Prevention ACAUT'ON

(5) Emergency stop Z!XCAU-”ON

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

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

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

e 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.

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

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

e When the protective function is activated, take the corresponding corrective
action, then reset the inverter, and resume operation.

4. Additional Instructions

Also note the following points to prevent an accidental failure, injury, electric

shock, etc.

(6) Maintenance, inspection and parts replacement

ACAUTION

(1) Transportation and installation

ACAUTION

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

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

Do not stack the inverter boxes higher than the number recommended.
Ensure that installation position and material can withstand the weight of the
inverter. Install according to the information in the instruction manual.

Do not install or operate the inverter if it is damaged or has parts missing.
When carrying the inverter, do not hold it by the front cover or setting dial; it
may fall off or fail.

Do not stand or rest heavy objects on the product.

Check the inverter mounting orientation is correct.

Prevent other conductive bodies such as screws and metal fragments or
other flammable substance such as oil from entering the inverter.

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

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

(7) Disposing of the inverter

ACAUTION

e Treat as industrial waste.

General instructions |

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

Ambient LD -10°C to +50°C (non-freezing)

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

(initial setting)
90% RH or less (non-condensing)

Ambient humidity
-20°C to +65°C *1

Storage temperature
Indoors (free from corrosive gas, flammable

Atmosphere gas, oil mist, dust and dirt)

Environment

Maximum 1000m above sea level for standard
operation. After that derate by 3% for every

Altitude, vibration extra 500m up to 2500m (92%) 5.9m/s? or less

*2 (conforming to JIS C 60068-2-6)

*1 Temperature applicable for a short time, e.qg. in transit.
*2 2.9m/s? or less for the 04320 or more.
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1 WIRING

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

1.1 Inverter and peripheral devices..............ccvvvvnnernnee. 2

2 VY1 ] o PP 4

1.3 Main circuit terminal specifications.......................... 5

1.4 Control circuit specificationsS..........ccccceevveveiiviinnenenne, 11

1.5 Connection of stand-alone option units.................... 19

1

<Abbreviations> ——
DU e Operation panel (FR-DUQ7)
PU o Operation panel (FR-DUQ7) and parameter unit (FR-PUO4) 2
INVerter ..o Mitsubishi inverter FR-F700 series
FR-F700 ...coeiiiiiiiieecereenn Mitsubishi inverter FR-F700 series
P Parameter Number
PU operation...........ccccvvveeneennn. Operation using the PU (FR-DUO7/FR-PU04).
External operation .................. Operation using the control circuit signals 3
Combined operation ............... Combined operation using the PU (FR-DUOQ7/FR-PU04)

and external operation. —
Mitsubishi standard motor ...... SF-JR
Mitsubishi constant-torque motor.SF-HRCA
<Trademarks>
* LonWorks is a registered trademark of Echelon Corporation in the U.S.A 4
e Other company and product names herein are the trademarks and registered
trademarks of their respective owners.

)
BCI. !

elektromotoren



Inverter and peripheral devices

AN

1.1 Inverter and peripheral devices

Three-phase AC power supply
Use within the permissible power supply
specifications of the inverter.

(Refer to page 252)

Moulded case circuit

breaker (MCCB)

or earth leakage circuit

breaker (ELB), fuse

The breaker must be selected carefully since
an in-rush current flows in the inverter at
power on.

(Refer to page 3)

Magnetic contactor(MC)

Install the magnetic contactor to ensure safety.
Do not use this magnetic contactor to start and
stop the inverter.

(Refer to page 3)

Reactor (FR-HAL, FR-HEL)
Reactors (option) should be used when power

large power supply system (1000kVA or more).

reactors.
Select the reactor according to the model.

terminals P/+-P1 to connect to the DC reactor.
(Refer to page 3.)

DC reactor

Doing so will cause the inverter life to be shorten.

harmonics measures are taken, the power factor
is to be improved or the inverter is installed near a

The inverter may be damaged if you do not use

For the 01160 or less, remove the jumpers across

PLC

RS-485 terminal block
The inverter can be
connected with computers
such as PLC.

It supports Mitsubishi inverter
protocol and Modbus-RTU
(binary) protocol.

1)

MlTSUBISHl
FREOROL 75

P/+N/-
E

ACreactor

(FR-HAL) (FR-HEL) pi+p1 RIL1S/L2 TIL3
For the 01800 or more, a

Noise filter DC reactor is supplied.
Always install the reactor.
@'ﬁ (FR-BLF)
g. Itis not necessary
I I for the 01160 or less.

Power regeneration
common converter
(FR-CV*1)

Power regeneration

converter (MT-RC+2)
Greater braking capability

High power factor
converter

(FR-HC, MT-HC+2)
Power supply harmonics
can be greatly suppressed. s obtained.

Install this as required. Install this as required.

*1 Compatible with the 01160 or less.
*2 Compatible with the 01800 or more.

Brake unit
(FR-BU*1, MT-BU5*2)

Resistor unit

(FR-BR*1, MT-BR5+2)

The regenerative braking
capability of the inverter can be
exhibited fully.

Install this as required.

Inverter

(FR-F700)

The life of the inverter is influenced by ambient
temperature. The ambient temperature should be as low
as possible within the permissible range. Especially when
mounting the inverter inside an enclosure, take cautions
of the ambient temperature. (Refer to page 31)

Wrong wiring might lead to damage of the inverter. The
control signal lines must be kept fully away from the main
circuit to protect them from noise.(Refer to page 4)

Refer to page 38 for the built-in EMC filter.

e
e

Noise filter

(FR-BSF01, FR-BLF)
Install a noise filter to reduce
the electromagnetic noise
generated from the inverter.
Effective in the range from
about 1MHz to 10MHz.

When more wires are passed
through, a more effective result
can be obtained.

Devices connected to the output

Do not install a power factor correction capacitor,
surge suppressor or radio noise filter on the output
side of the inverter.

When installing a moulded case circuit breaker on the
output side of the inverter, contact each manufacturer
for selection of the moulded case circuit breaker.

Earth
To prevent an electric shock, always earth the
motor and inverter.

CAUTION

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

remove them.
Electromagnetic wave interference

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

(Refer to page 38.)

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

Z

1.1.1 Peripheral devices

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

400V class
Motor Breaker Selection+ Input Side Magnetic
Output Aoolicable | T Contactor=s
(kW) pplicable Inverter Type Reactor connection with commercial Reactor connection
“ - - power-supply - -
without with operation without with
0.75 FR-F740-00023-EC 30AF 5A 30AF 5A 30AF 5A S-N10 S-N10
1.5 FR-F740-00038-EC 30AF 10A 30AF 10A 30AF 10A S-N10 S-N10
2.2 FR-F740-00052-EC 30AF 10A 30AF 10A 30AF 15A S-N10 S-N10
3.7 FR-F740-00083-EC 30AF 20A 30AF 15A 30AF 20A S-N10 S-N10
55 FR-F740-00126-EC 30AF 30A 30AF 20A 30AF 30A S-N20 S-N11, N12
7.5 FR-F740-00170-EC 30AF 30A 30AF 30A 30AF 30A S-N20 S-N20
11 FR-F740-00250-EC 50AF 50A 50AF 40A 50AF 50A S-N20 S-N20
15 FR-F740-00310-EC 100AF 60A 50AF 50A 100AF 60A S-N25 S-N20
18.5 FR-F740-00380-EC 100AF 75A 100AF 60A 100AF 75A S-N25 S-N25
22 FR-F740-00470-EC 100AF 100A 100AF 75A 100AF 100A S-N35 S-N25
30 FR-F740-00620-EC 225AF 125A 225AF 100A 225AF 125A S-N50 S-N50
37 FR-F740-00770-EC 225AF 150A 225AF 125A 225AF 150A S-N65 S-N50
45 FR-F740-00930-EC 225AF 175A 225AF 150A 225AF 175A S-N80 S-N65
55 FR-F740-01160-EC 225AF 200A 225AF 175A 225AF 200A S-N80 S-N80
75 FR-F740-01800-EC — 225AF 225A 225AF 225A — S-N95
90 FR-F740-01800-EC — 225AF 225A 400AF 300A — S-N150
110 FR-F740-02160-EC — 225AF 225A 400AF 350A — S-N180
132 FR-F740-02600-EC — 400AF 400A 400AF 400A — S-N220
160 FR-F740-03250-EC — 400AF 400A 600AF 500A — S-N300
185 FR-F740-03610-EC — 400AF 400A 600AF 500A — S-N300
220 FR-F740-04320-EC — 600AF 500A 600AF 600A — S-N400
250 FR-F740-04810-EC — 600AF 600A 600AF 600A — S-N600
280 FR-F740-05470-EC — 600AF 600A 800AF 800A — S-N600
315 FR-F740-06100-EC — 800AF 700A 800AF 800A — S-N600
355 FR-F740-06830-EC — 800AF 800A 800AF 800A — S-N600
400 FR-F740-07700-EC — 1000AF 900A 1000AF 1000A — S-N800 1
450 FR-F740-08660-EC — 1000AF 1000A | 1000AF 1000A — 1R2?§(fpm et
500 FR-F740-09620-EC — 1200AF 1200A | 1200AF 1200A — ;‘;?::pm et (ZD
560 FR-F740-10940-EC — 1600AF 1500A | 1600AF 1600A — 1200A D_:
Rated product ;
630 | FR-F740-12120-EC — 2000AF 2000A | 2000AF 2000A | — | 14004
Rated product

*1  Selections for use of the Mitsubishi 4-pole standard motor with power supply voltage of 400VAC 50Hz.
*2  Select the MCCB according to the inverter power supply capacity.

Install one MCCB per inverter. —- MCCB @
For installations in the United States or Canada, use the fuse certified by the UL and cUL.
(Refer to the Instruction Manual (basics).) MCCB @

*3  The electrical durability of magnetic contactor is 500,000 times. When the magnetic contactor is used for emergency stop during motor
driving, the electrical durability is 25 times.
When using the MC for emergency stop during motor driving or using on the motor side during commercial-power supply operation, select the
MC with class AC-3 rated current for the motor rated current.

*4  When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter, etc.
Identify the cause of the trip, then remove the cause and power on the breaker.
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Wiring \f
1.2 Wiring

1.2.1 Terminal connection diagram

*1. DC reactor (FR-HEL)

_ : -1~ Brake resistor
Source logic The DC reactor supplied with the I NN
'

*6. The CN8 connector

© (Optlon) . is provided with the
Brake unit
: 01800 or more.
(60— (Option)
WJumper: .* Jumper : : *7. Please do not remove or use
: terminals PR and PX or the

jumper connected.

@ Main circuit terminal 01800 or more should be
connected to these terminals.

OControI circuit terminal When a DC reactor is connected, | — !
remove the jumper across P1-P/+ arth
for the 01160 or less.

Motor

Three-phase AC : T 11— E
power supply ~ T et — T A

Inrush current
limit circuit

X e
P Fl — Earth
Jumper*z—b

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

1 Control input signals (No voltage input allowed)

Rel tput;
Terminal functions Forward e
rotation ——— . .
. ; Terminal functions
th th t start
;’:r%i“ngl as:ig;:‘r;uent Reverse Relay output 1 |vary with the output
rotation $— (Alarm output) [terminal assignment
(Pr. 178 to Pr. 189) start (Pr. 195, Pr. 196)

Start self-holding selection ¢———

High speed ¢———
Multi-§peed Middle speed 4 Relay output 2
selection
Lowspeede—— _—(—— | [ & ooyl
Open collector output
Jogmodee¢— ( ORunning

. ) Terminal functions
Second function selection I (OUp to frequency | vary with the output
3. AU terminal terminal assignment
can be used | Output stop $——— 'pr‘osvtvaer}t?a’]ﬁﬁgs (Pr. 190 10 Pr. 194)
as PTC input

terminal. Reset e—

()Overload

Terminal 4 input selection |
(Current input selection)

Selection of automatic restart
after instantaneous ¢—

power failure

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

Contact input common

Frequency detection

Open collector output common
Sink/source common

connector

10E(+10V) A "

(Pr. 73, Pr. 267). GND

Option connector 1 | ! Terminating - -
n resistor yC.C 5V (Permissible load
T current 100mA)

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

E /K:———mf/n‘ 10(+5V) : e Analog current output
E Frequency. setting 3 [ [ 0to 5VDC ' Ay “) (0 to 20mADC)

| potentiometer | - 1¢~—— I 2 <0to1OVDC selected> . =

' 12W1kQ [ [ 4 to 20mADC 4 H

' *5 1 .- - S Analog common ' — (+)

E A — o« | (Analog ) ! Analog signal output
! i (0 to 10VDC)

! o S -~ 0to £10VDC : )

| Auxiliary input 2-)) - T (0to +5VDC selected) ™4 .V | T . \

. (PN 0 RS-485 terminal !

| Terminal 4 input *+) A '/ e it I:Q>TXD+ >

! ] T T 0005VDC  solected| 4 i TXD- :l: _ | Data transmission

' (Currentinput) (-) - ; 0to 10VDC ol "

S e N : RXD+ I

i |*4. Terminal inpul 1 Connector ot i

H specifications can be ' for plug-in option '-<L> RXD- } Data reception

! changed by analog input ' 9 p 00

:
\
]
' .

specifications switchover 11 connection g 1
\ 1
: N Q:
\
|
:
\
|
:
\
|

—— CAUTION

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

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.

When drilling mounting holes in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.
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7/ Main circuit terminal specifications

1.3 Main circuit terminal specifications

1.3.1 Specification of main circuit terminal

ey Terminal Name Description
Symbol
R/L1, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter
T/L3 (FR-HC, MT-HC) or power regeneration common converter (FR-CV).
u,v,w Inverter output Connect a three-phase squirrel-cage motor.
Connected to the AC power supply terminals R/L1 and S/L2. To retain
the alarm display and alarm output or when using the high power factor
converter (FR-HC, MT-HC) or power regeneration common converter
(FR-CV), remove the jumpers from terminals R/L1-R1/L11 and S/L2-
R1/L11 Power supply for S1/L21 and apply external power to these tgrmi_nals. .
Sl/L21’ control circuit Do not turn off the power supply for control circuit (R1/L11, S1/L21) with
the main circuit power (R/L1, S/L2, T/L3) on. Doing so may damage the
inverter. The circuit should be configured so that the main circuit power
(R/L1, S/L2, T/L3) is also turned off when the power supply for control
circuit (R1/L11, S1/L.21) is off.
00380 or less : 60VA, 00470 or more : 80VA
Connect the brake unit (FR-BU, BU and MT-BU5), power
P+ N/- Brake unit regeneration common converter (FR-CV), high power factor
' connection converter (FR-HC and MT-HC) or power regeneration converter (MT-
RC).
DC reactor For the 01160 or less, remove the jumper across terminals P/+ - P1
P/+, P1 . and connect the DC reactor. (For the 01800 or more, a DC reactor is
connection .
supplied as standard.)
PR, PX Please do not remove or use terminals PR and PX or the jumper connected.
@ Earth For earthing the inverter chassis. Must be earthed.

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

400V class 1
FR-F740-00023 to 00126-EC FR-F740-00170, 00250-EC
Jumper )
Screw size (M4) _ =
0]
J RIL1[SIL2[TIL3[U] [W] N/ [P1][PI+ . Charge lamp D_:
T e @)@ qp@@@'@x =2
] ®® He|® @
g RALFT]S1L21] P
T ° 0 ° [=A
] +
©) _ Jumper 7Jumper
0 Scr?\\/llv“sae Charge lamp Ny y
—= IM (M4) Screw size
Power supply Motor (M4)

m Power supply © Motor ﬂ

Screw size
(M4)

)
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FR-F740-00310, 00380-EC

W

|
° Q]@ Screw size
(M4)

Charge lamp

Motor Power supply &
Screw size (M5)

R-F740-00470, 00620-EC

Screw size (M4) ’% |
Charge lamp ®|® ||

Screw size (M6) ‘ Jumper

Jumper

Power supply

Nl

Motor

D

Screw size (M6)

[

FR-F740-00770 to 01160-EC

Screw size(M4)

el

@ﬂj
T~ Charge lamp

Jumper

@[ [El]
@[ [El]

TIL3

Power
supply

Screw size
(00770: M6
00930, 01160: M8)

Jumper

®

D
Screw size
(00770: M6
00930, 01160: M8)

FR-F740-01800 to 02600-EC

Screw size (M4)

™~ Charge lamp

Jumper

Screw size Screw size

(01800: M8, 02160: M10) Screw size (M10) (01800: M8, 02160, 02600:
@

ST ——]
1) Il =

M10)

Screw size
(01800: M8,
02160, 02600: M10)
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7/ Main circuit terminal specifications

FR-F740-03250, 03610-EC FR-F740-04320, 04810-EC
Screw size (M4) Screw size (M4)

©
&)

Charge lamp Charge lamp

Jumper Jumper

Screw size (M10) Screw size (M12)

% & & &

© © @
@%@ @%@
Screw size Screw size
(M10) v (M10) -
;5
IM
® ® ® ®
Power supply Motor Power supply Motor
Screw size (M12) DC reactor Screw size (M12) DC reactor

(for option) (for option)
FR-F740-05470 to 12120-EC
Screw size (M4)

Charge lamp

Jumper

=

Power supply

DC reactor

WIRING

Screw size (M10)

—— CAUTION
- The power supply cables must be connected to R/L1, S/L2, T/L3. Never connect the power cable to the U, V, W of the
inverter. Doing so will damage the inverter. (Phase sequence needs not to be matched.)
Connect the motor to U, V, W. At this time, turning on the forward rotation switch (signal) rotates the motor in the
counterclockwise direction when viewed from the motor shaft.
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Main circuit terminal specifications \f

1.3.3 Cables and wiring length

(1) Applied cable size

Select the recommended cable size to ensure that a voltage drop will be 2% max.

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

The following table indicates a selection example for the wiring length of 20m.

400V class (when input power supply is 440V based on the rated current for 110% overload for 1 minute)

Crimping Cable Sizes
. Terminal [Tightening| (COmpression) HIV. ete. (mm?2) -1 AWG PVC. etc. (mm?)
|fﬁ/i?tlécfa-|?ylse Screw | Torque Rl;_rle mine RILL : ( ) RIL1 RIL1 ’ ( )
Sizew | Nm siz | UV | g |Y V| Earth stz |uv.w]| stz |u v w| B
TIL3 w s | W | Cable | g3 TIL3 Cable
FR-F740-00023 to
00083-EC M4 1.5 2-4 2-4 2 2 2 14 14 2.5 2.5 2.5
FR-F740-00126-EC M4 1.5 2-4 2-4 2 2 3.5 12 14 2.5 2.5 4
FR-F740-00170-EC M4 1.5 55-4 | 55-4 3.5 3.5 3.5 12 12 4 4 4
FR-F740-00250-EC M4 1.5 55-4 | 55-4 5.5 55 8 10 10 6 6 10
FR-F740-00310-EC M5 2.5 8-5 8-5 8 8 8 8 8 10 10 10
FR-F740-00380-EC M5 2.5 14-5 8-5 14 8 14 6 8 16 10 16
FR-F740-00470-EC M6 4.4 14-6 14-6 14 14 14 6 6 16 16 16
FR-F740-00620-EC M6 4.4 22-6 22-6 22 22 14 4 4 25 25 16
FR-F740-00770-EC M6 4.4 22-6 22-6 22 22 14 4 4 25 25 16
FR-F740-00930-EC M8 7.8 38-8 38-8 38 38 22 1 2 50 50 25
FR-F740-01160-EC M8 7.8 60-8 60-8 60 60 22 1/0 1/0 50 50 25
FR-F740-01800-EC M8 7.8 60-8 60-8 60 60 38 1/0 1/0 50 50 25
FR-F740-02160-EC| M10 14.7 |100-10|100-10( 80 80 38 3/0 3/0 70 70 35
FR-F740-02600-EC M10 14.7 |100-10|150-10| 100 125 38 4/0 4/0 95 95 50
FR-F740-03250-EC M10 14.7 |150-10|150-10| 125 125 38 MCM250 MCM250( 120 120 70
FR-F740-03610-EC| M10 14.7 |150-10|150-10| 150 150 38 2x4/0 2x4/0 150 150 95
FR-F740-04320-EC|M12/M10| 24.5 [100-12(100-12|2x100 |2x100 38 — — 2x95 2x95 95
FR-F740-04810-EC|{M12/M10| 24.5 [100-12(100-12|2x100 |2x100 38 — — 2x95 2x95 95
FR-F740-05470-EC|{M12/M10| 24.5 |[150-12(150-12|2x125|2x125 38 — — 2x120 | 2x120 120
FR-F740-06100-EC|{M12/M10| 24.5 |[150-12(150-12|2x150 |2x150 38 — — 2x150 | 2x150 150
FR-F740-06830-EC|M12/M10| 24.5 |[200-12(200-12|2x200 |2x200 60 — — 2x185 | 2x185 2x95
FR-F740-07700-EC|{M12/M10| 24.5 |[C2-200(C2-200(C2-200|2x200 60 — — 2x185 | 2x185 2x95
FR-F740-08660-EC|M12/M10| 24.5 |[C2-250(C2-250|2x250 |2x250 60 — — 2x240 | 2x240 | 2x120
FR-F740-09620-EC|{M12/M10| 24.5 |[C2-250(C2-250|2x250 |2x250| 100 — — 2x240 | 2x240 | 2x120
FR-F740-10940-EC|M12/M10| 24.5 |[C2-200(C2-200|3x200 |3x200| 100 — — 3x185 | 3x185 | 2x150
FR-F740-12120-EC|M12/M10| 24.5 |[C2-200(C2-200|3x200 |3x200| 100 — — 3x185 | 3x185 | 2x150

*1  For the 01160 or less, the recommended cable size is that of the cable (e.g. HIV cable (600V class 2 vinyl-insulated cable)) with continuous
maximum permissible temperature of 75°C. Assumes that the ambient temperature is 50°C or less and the wiring distance is 20m or less.
For the 01800 or more, the recommended cable size is that of the cable (e.g. LMFC (heat resistant flexible cross-linked polyethylene insulated
cable)) with continuous maximum permissible temperature of 90°C. Assumes that the ambient temperature is 50°C or less and wiring is performed in
an enclosure.

*2  For the 00930 or less, the recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C.
Assumes that the ambient temperature is 40°C or less and the wiring distance is 20m or less.
For the 01160 or more, the recommended cable size is that of the cable (THHN cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.

*3  For the 00930 or less, the recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of 70°C.
Assumes that the ambient temperature is 40°C or less and the wiring distance is 20m or less.
For the 01160 or more, the recommended cable size is that of the cable (XLPE cable) with continuous maximum permissible temperature of 90°C.
Assumes that the ambient temperature is 40°C or less and wiring is performed in an enclosure.

*4  The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing.
For the 04320 or more, screw sizes are different. (R/L1, S/L2, T/L3, U, V, W, and a screw for earthing)

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

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

1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop
(torque reduction) in the low speed range.

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

line voltage drop [V]=
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(2) Notes on earthing

® Always earth the motor and inverter.
1)Purpose of earthingGenerally, an electrical apparatus has an earth terminal, which must be connected to the
ground before use.

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

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

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

To avoid the influence of external noises, this earthing is important to audio equipment, sensors, computers and

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

2)Earthing methods and earthing work

As described previously, earthing is roughly classified into an electrical shock prevention type and a noise-

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

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

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

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

In a tall building, it will be a good policy to use the noise malfunction prevention type earthing with steel
frames and carry out electric shock prevention type earthing in the independent earthing method.

(b) 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).

(c) Use the thickest possible earth cable. The earth cable should be of not less than the size indicated in the
above table on the previous page.

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

(e) Run the earth cable as far away as possible from the 1/0 wiring of equipment sensitive to noises and run
them in parallel in the minimum distance.

Other Other
Inverter : Inverter ; Inverter O_ther
equipment equipment equipment
) I ) ) N
(I)Independent earthing....... Best (ICommon earthing....... Good (IIH)Common earthing....... No_t allowed 1

@ To be compliant with the European Directive (Low Voltage Directive), refer to theIngruction Manual (basics).

WIRING

)
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(3) Total wiring length

The overall wiring length for connection of a single motor or multiple motors should be within the value in the table
below.

Pr. 72 PWM fr_equency selection setting 00023 00038 00052 or
(carrier frequency) * more
2 (2kH) or less 300m 500m 500m
3 (3kHz), 4 (4kHz) 200m 300m 500m
5 (5kHz) to 9 (9kHz) 100m
10 (10kHz) or more 50m

* For the 01800 or more, the setting range of Pr. 72 PWM frequency selection is "0 to 6".

Total wiring length (00038 or more)

500m or less

300m + 300m = 600m

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at
the motor terminals, deteriorating the insulation of the motor.

Refer to page 40 for measures against deteriorated insulation.

CAUTION

Especially for long-distance wiring, the inverter may be affected by a charging current caused by the stray capacitances of the
wiring, leading to a malfunction of the overcurrent protective function or fast response current limit function or a malfunction or
fault of the equipment connected on the inverter output side. If fast-response current limit function malfunctions, disable this
function. (For Pr.156 Sall prevention operation selection, refer to page 60.)

For details of Pr. 72 PWM frequency selection, refer to page 128.

D
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1.4 Control circuit specifications

141

1)

indicates that terminal functions can be selected from Pr. 178 to Pr.

Input signals

Control circuit terminals

196 (1/0 terminal function selection) (Refer to page 89.)

Terminal

Terminal

Rated

elektromotoren

)
= Description e Refer to
£ | Symbol Name P Specifications
Forward Turn on the STF signal to start forward | When the STF and
STF - . ; ;
rotation start | rotation and turn it off to stop. STR signals are turned 89
STR Reverse Turn on the STR signal to start reverse | on simultaneously, the
rotation start | rotation and turn it off to stop. stop command is given.
Start self-
STOP holding Turn on the STOP signal to self-hold the start signal. 89
selection
RH, Multi-speed Multi-speed can be selected according to the combination of 89
RM, RL selection RH, RM and RL signals.
Jog mode Turn on the JOG signal to select Jog operation (initial setting)
JOG g m and turn on the start signal (STF or STR) to start Jog 89
selection !
operation.
Second Turn on the RT signal to select second acceleration/
acceleration/ | deceleration time.
RT deceleration | When the second function such as "second torque boost" and 89
time "second V/F (base frequency)" are set, turning on the RT Input resistance
selection signal selects these functions. 4.7kQ
Turn on the MRS signal (20ms or more) to stop the inverter Voltage at
e o output. opening: 21 to 89
UPULStOP | }5e to shut off the inverter output when stopping the motor by | 27VDC
electromagnetic brake. Contacts at
Used to reset alarm output provided when protective function tsh(ért-;\lg:glted. 4
is activated. 0bm
5 Turn on the RES signal for more than 0.1s, then turn it off.
> ’
2 Res Reset Initial setting is for reset always. By setting Pr.75, reset can be 89
5 set to enabled only at an inverter alarm occurrence. Recover
g about 1s after reset is cancelled.
8 Terminal 4 Terminal 4 is made valid only when the AU signal is turned on. (The
. . frequency setting signal can be set between 4 and 20mADC.) 129
input selection . . : ) . .
AU Turning the AU signal on makes terminal 2 (voltage input) invalid.
AU terminal is used as PTC input terminal (thermal protection
PTC input of the motor). When using it as PTC input terminal, set the AU/ 83
PTC switch to PTC.
Selectlop of When the CS signal is left on, the inverter restarts automatically at
automatic . o ;
power restoration. Note that restart setting is necessary for this
CsS restart after . S - L2 89
instantaneous operation. In the initial setting, a restart is disabled.
. (Refer to Pr.57 Restart coasting time page 113)
power failure
External
transistor Common terminal for contact input terminal (sink logic).
sD common, Common output terminal for 24VDC 0.1A power supply (PC .
contact input | terminal).
common Isolated from terminals 5 and SE.
(sink)
When connecting the transistor output (open collector output),
24VDC such as a programmable controller (PLC), when sink logic is Power supply
ower suppl selected, connect the external power supply common for voltage range
p UPPY. 1 transistor output to this terminal to prevent a malfunction caused | 19.2 to 28.8VDC
PC contact input . 18
common by undesirable currents. Current
(source) Can be used as 24VDC 0.1A power supply. consumption
When source logic has been selected, this terminal serves as | 100mA
a contact input common.
e
BCI 1
nv
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AN

Q | Terminal | Terminal Description Rated Refer to
2| Symbol Name Specifications
10vDC=+0.4V
10E Frequency When connecting the frequency setting potentiometer at an Permissible load 129
setting initial status, connect it to terminal 10. current 10mA
power Change the input specifications when connecting it to terminal 5.2VDC+0.2V
10 supply 10E. (Refer to Pr.73 Analog input selection in page 131.) Permissible load 129
current 10mA
Frequency Inpu_tting 0 to 5VDC (or 0 to 10V, 4 to 20mA) provides the Voltage input:
> setting maximum output frequepcy at 5V (10V, ZOmA)_ and makes Input resistance 129
(voltage) !nput and output prc_)portlon_al. Use Pr.73 to switch from among 10k§_2 + 1kQ
o input 0 to 5VDC (initial setting), 0 to 10VDC, and 0 to 20mA. Maximum
£ permissible
° Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides the voltage 20VDC
2 Frequency maximum output frequency at 20mA (5V, 10V) makes input Current input:
S 4 setting and qutput_ proportlon_al. Thl_s |npgt s_lgna_l is valid only when the | Input resistance 129
2 (current) AU signal is on (terminal 2 input is invalid). Use Pr.267 to 2500 % 2%
f_: switch between the input 4 to 20mA and 0 to 5VDC, 0 to Maxw_nu_m
10VDC (initial setting). permissible
current 30mA
Inputting 0 to +5 VDC or 0 to +10VDC adds this signal to Input resistance
Frequency . : . . 10kQ = 1kQ
1 setting terminal 2 or_4 frequency setting signal. Use Pr.73 tp_ switch Maximum 129
- between the input 0 to +5VDC and 0 to +10VDC (initial -
auxiliary setting). permissible voltage
+ 20VDC
5 zgtetci]:gency Common terminal for freql_Jency setting signal (terminal 2, 1 or 129
4) and analog output terminal AM, CA. Do not earth.
common
(2) Output signals
Q | Terminal Terminal Descrintion Rated Refer to
2| Symbol Name P Specifications
1 changeover contact output indicates that the inverter
Al, protective function has activated and the output stopped. Contact
Relay output 1 ) ) )
B1, (alarm output) Abno_rmgl. No conduction across B-C_(A(_:ross A-C _ capacity: 95
E‘ C1 Continuity), Normal: Across B-C Continuity (No conduction | 230VAC 0.3A
& across A-C) (Power
A2, factor=0.4)
B2, Relay output 2 | 1 changeover Contact output 30VDC 0.3A 95
Cc2
Switched low when the inverter output
Inverter frquency is equal t_o_qr higher than the
RUN running starting frequency (initial value 0.5Hz). 95
Switched high during stop or DC
injection brake operation.=
Switched low when the output frequency
Up to reaches within the range of J_rlo% (initial
SuU frequency value) of the set frequency. Switched 95
high during acceleration/deceleration
. and at a stop. «1 .
‘g Switched low when stall prevention is ﬁllftlrrgtiggf;(?:'t) o Permissible load
% oL Overload alarm activated by the stall prevention 120p) pag 24VDC 0.1A 95
g function. Switched high when stall '
Q prevention is cancelled. =
o Switched low when an instantaneous
Instantaneous .
IPF . power failure and under voltage 95
power failure . .
protections are activated. =1
Switched low when the inverter
output frequency is equal to or higher
FU E;?g;?;:y than the preset detected frequency 95
and high when less than the preset
detected frequency. =
SE Open collector Common terminal for terminals RUN, SU, OL, IPF, FU S —
output common
e
12 BCI
nv
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2 | Terminal Terminal Description Rated Refer to
2| Symbol Name P Specifications
Load impedance
Analog current 2000 to 450Q
CA output Output signal 0 to 108
Select one e.g. output frequency 20mADC
2 from monltor_ |tems_. *2 _ Output item: Output signal 0
S The output signal is proportional to Output frequency to 10VDC
< the magnitude of the corresponding | (initial setting) Permissible load
AM QS?IS? voltage monitoring item. current 1mA 108
p (load impedance
10kQ or more)
Resolution 8 bit
*1  Low indicates that the open collector output transistor is on (conducts).
High indicates that the transistor is off (does not conduct).
*2  Not output during inverter reset.
(3) Communication
Q| Terminal Terminal - Rated
o
2| Symbol Name DI Specifications REET 2
With the PU connector, communication can be made through RS-485.
(for connection on a 1:1 basis only)
PU PU . Conforming standard : EIA-485(RS-485)
o : . 160
connector connector . Transmission format : Multidrop
. Communication speed : 4800 to 38400bps
o . Overall length : 500m
%? o | TXD+ Inverter
@ _E TXD- trans_mllsswn With the RS-485 terminals, communication can be made through RS-485.
E termina Conforming standard  : EIA-485(RS-485)
2 | RXD+ Inverter Transmission format : Multidrop link 162
8 reception Communication speed : 300 to 38400bps
;-r) RXD- terminal Overall length - 500m
® |sG Earth
1.4.2 Control circuit terminal layout

CA|SD | PC

A1|B1|C1|A2|B2|C2|RL|RM|RH|RT

AU |STOP|RES|STF|STR| PC

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

(1) Wiring method

Loosen the terminal screw and insert the cable into the terminal.
& Screw Size: M3 (" Tightening Torque: 0.5N-m to 0.6N-m

(& Cable size: 0.3mm? to 0.75mm?

& Screwdriver:Small © flat-blade screwdriver (Edge thickness: 0.4mm/
Edge width: 2.5mm)

—— CAUTION
Undertightening can cause cable disconnection or malfunction.
Overtightening can cause a short circuit or malfunction due to
damage to the screw or unit.

Cable stripping size

R

i
6mm

Wire the stripped cable after twisting it to

prevent it from becoming loose. In addition, do
not solder it. *

)
BCI. 13
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(2) Common terminals of the control circuit (PC, 5, SE)

Terminals PC, 5, and SE are all common terminals (0OV) for 1/O signals and are isolated from each other.

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

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

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

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

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

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

(3) Signal inputs by contactless switches

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

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

using a transistor instead of a contacted switch as shown on the PC i
+24\V

right.
>

External S|gnal Input using transistor

1.4.3 Wiring instructions

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

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

Micro signal contacts Twin contacts

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

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

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

® Wiring of the control circuit of the 01800 or more

For wiring of the control circuit of the 01800 or more, separate away from wiring of the main circuit.
Make cuts in rubber bush of the inverter side and lead wires.

<Wiring>

N

Rubber bush
(view from the inside) T

o o qJ

—

g ol

Make cuts along the lines inside with
a cutter knife and such.

o

)
14 BCI.
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1.4.4 When connecting the control circuit and the main circuit separately
to the power supply (separate power)

<Connection diagram> When the protected circuit is activated, opening of the electromagnetic

MC contactor (MC) on the inverter power supply side results in power loss in
the control circuit, disabling the alarm output signal retention. Terminals
R1/L11 and S1/L21 are provided to hold an alarm signal. In this case,
connect the power supply terminals R1/L11 and S1/L21 of the control

circuit to the primary side of the MC.

R/L1 Inverter
S/L2

T/L3

R1/L11
S1/L21

Remove the jumper

e FR-F740-00023 to 00126

1)Loosen the upper screws.

2)Remove the lower screws.

3)Remove the jumper \

4)Connect the separate
power supply cable for the g
control circuit to the lower 1) T~
terminals (R1/L11, S1/L21). \ RIL1

*FR-F740-00170, 00250

1) Remove the upper screws.
2)Remove the lower screws. 3)
3)Remove the jumper.
4)Connect the separate power
supply cable for the control

circuit to the upper terminals AR
(R1/L11, S1/L21). 2)\%

=

WIRING

! s

f Main circuit

terminal block

D
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e FR-F740-00310 or more
1) Remove the upper screws.

R1/ 81/
2) Remove. the lower screws. L1121 Power supply 3)
3) Pull the jumper toward you to ®||®|| terminal block
for the control circuit
remove. ors & controrairedt Power supply terminal block

for the control circuit

4) Connect the separate power supply
cable for the control circuit to the
upper terminals (R1/L11, S1/L.21).
Never connect the power cable to
the terminals in the lower stand.
Doing so will damage the inverter.

4

RIL1s/L2[T/L3] ;

B

Mel

Main power supply

o o jQ 0)
T ams B
AN -

[T

|: i k)
[olfe]loflollo]|
1ofloliofiolfof
Ees=cs i=ce

.

Power supply
terminal block for
the control circuit

—— CAUTION

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

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

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

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

L11, S1/L.21.
5. When the power supply used with the control circuit is different from the one used with the main circuit, make up a circuit

which will switch off the main circuit power supply terminals R/L1, S/L2, T/L3 when the control circuit power supply
terminals R1/L11, S1/L21 are switched off.

D
16 BCI.
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1.4.5 Changing the control logic

The input signals are set to source logic (SOURCE) when shipped from the factory.

To change the control logic, the jumper connector on the control circuit terminal block must be moved to the other
position.

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

—— CAUTION
Turn off the inverter power before switching a jumper connector.

=

WIRING

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

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

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

Sink logic Source logic
lpc <
(:lﬁﬂ Sink current
connector >
— ) — STF o | Source
o | connector
PR ~¥
S — !
~w
1| DC input (sink type) i | DC input (source type)

| <Example: AX40> <Example: AX80>

B
N RN

m
O]
©)

B == p=-——-

---»-- Current flow

---»-- Current flow

¢ When using an external power supply for transistor output

Sink logic type

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

! transistor L— te J_
| output unit 1| STF| ¥ 24\VDC
RS el G %)
- r }
| - Nl 21 STRE ¥ 4
ek T E
i :
'; 91 r;"JZ """ -

---~-- Current flow

Source logic type

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

g B S
| transistor_ | |

i output unit 9' IPC

i IST': T 24VDC
' (D)

| o

| ISTRN- -,

| W:

I _>| §

| Mo ]

| D J
Lo N 2

---=-- Current flow

D
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1.5 Connection of stand-alone option units

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

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

When connecting the brake unit (FR-BU(H)/MT-BU5) to improve the brake capability at deceleration, make
connection as shown below.
(1) Connection with the FR-BU (01160 or less)

ON
T oeolo——
—_ |OFF
L ' T MC
el
MC|
.MccB. . Mc
—x_— bo o RILT U Motor
Three-phase AC ' ! ! '
power supply ’/_'—"—U T S/L2 V
X o i+ TA3 W
Inverter
P/+
N/ !
S

[«— 5morless —»|

*1  Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU (H)) terminals so that their terminal
signals match with each other. (Incorrect connection will damage the inverter.)

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

*3  The wiring distance between the inverter, brake unit (FR-BU) and resistor unit (FR-BR) should be within
5m. If twisted wires are used, the distance should be within 10m.

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

=

WIRING

)
BCI. 9
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(2) Connection with the MT-BU5 (01800 or more)
After making sure that the wiring is correct, set "1" in Pr.30 Regenerative function selection. (Refer to page 87)

U ' T+
T
e
MCCB MC ON OFF CR1 CR2
Three-phase _;*/ : IV/ ;
AC power : / : : / :
supply i P o L —OTA3  WE
L. J L. J
Inverter
i G
N/-@©
o el ]—
Brake unit Resistor unit
MT-BU5 MT-BR5
*1  When the power supply is 400V class, install a step-down transformer.
*2  The wiring length between the resistor unit and brake resistor should be 10m maximum when wires are
twisted and 5m maximum when wires are not twisted.
CAUTION

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

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

The brake unit which uses multiple resistor units has terminals equal to the number of resistor units. Connect one resistor unit

to one pair of terminal (P, PR).

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

Rubber bushes

Make cuts in
rubber bush

CN8 connector
Wire clamp

—_— T
Insert the connector until
you hear a click sound.

e 3

o

i) 838l
;1

CAUTION

Clamp the CN8 connector cable on the inverter side with a wire clamp securely.

D
20 BCI.

elektromotoren



7/ Connection of stand-alone option units

1.5.2 Connection of the brake unit (BU type)

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

Three-phase AC
power supply

Electrical-discharge
resistor

Remove the
Fit a jumper jumper

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

—— CAUTION
1. The wiring distance between the inverter, brake unit and resistor unit should be within 2m. If twisted wires are used, the
distance should be within 5m.
2. Ifthe transistors in the brake unit should become faulty, the resistor can be unusually hot, causing a fire. Therefore, install
a magnetic contactor on the inverter's power supply side to shut off a current in case of fault.

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

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

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

After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 87.)

(1) Connection with the FR-HC (01160 or less)

External box High power factor converter,
(FR-HCB) (FR-HC) i

=

Inverter

E Reactor1 MC Reactor2

! (FR-HCLO1) (FR-HCL02) 0)

| P
Three-phase : R4 x
AC power ; sS4 §
supply : T4  Ylory2

i RD

| RSG

| phase SE Q SD

5 S detection | | b RAL ., ©F

! O S1/L21 =

*1  Remove the jumpers across the inverter terminals R/L1-R1/L11, S/L2-S1/L21, and connect the control circuit power supply to the R1/L11 and
S1/L21 terminals. Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT
(option alarm) will occur. (Refer to page 240.))

Opposite polarity of terminals N/-, P/+ will damage the inverter.

*2 Do not insert the MCCB between terminals P/+ — N/- (P/+ — P/+, N/- — N/-).

*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to page 89.)

For communication where the start command is sent only once, e.g. RS-485 communication operation, use the X11 signal when making
setting to hold the mode at occurrence of an instantaneous power failure. (Refer to page 87.)

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

D
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(2) Connection with the MT-HC (01800 or more)

MT-HCLO1 MT-HCB MT-HCLO2 MT-HC Inverter
Three-phase
AC power
supply
RDY X10 =3
RSO RES D«
SE BSD L
=
R1/ 81/
R1 $1 L11 L21
MT-HCTR *4
Insulated transformer
*1 Remove the jumper across terminals R-R1, S-S1 of the inverter, and connect the control circuit power
supply to the R1 and S1 terminals. The power input terminals R/L1, S/L2, T/L3 must be open. Incorrect
connection will damage the inverter. (E.OPT (option alarm) will occur. (Refer to page 240.)
*2 Do not insert the MCCB between terminals P/+ — N/- (P/+ — P/+, N/- — N/-). Opposite polarity of terminals
N, P will damage the inverter.
*3  Use Pr. 178 to Pr. 189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal.
(Refer to page 89.) For communication where the start command is sent only once, e.g. RS-485
communication operation, use the X11 signal when making setting to hold the mode at occurrence of an
instantaneous power failure. (Refer to page 87.)
*4  Connect the power supply to terminals R1 and S1 of the MT-HC via an insulated transformer.
—— CAUTION
Use sink logic when the MT-HC is connected. The MT-HC cannot be connected when source logic (factory setting) is
selected.

The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
When connecting the inverter to the MT-HC, do not connect the DC reactor provided to the inverter.

D
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1.5.4 Connection of the power regeneration common converter (FR-CV)

When connecting the power regeneration common converter (FR-CV), make connection so that the inverter
terminals (P/+, N/-) and the terminal symbols of the power regeneration common converter (FR-CV) are the same.
After making sure that the wiring is correct, set "2" in Pr. 30 Regenerative function selection. (Refer to page 87.)

S RIL1 Ub
O SIL2 [
VO
O TIL3 e
WO

R1/L11 1
- S1/L21 -
Dedicated stand-alone ~ FR-CV type
reactor (FR-CVL) Power regeneration Inverter
MCCB  MC1. l common converter
Three-phase —H¢ ——o_— © N a2l 20—0 RaL1 .
AC power —x_, ——q L i3t 'M\TZ/LSZ S2/L2 P/L+ Pl+ >
supply_:_x)'/ g [ © T2/L3 N/L- N/~ L
............ 06 =
P24 PC
9 R/L11 sD O sD
© S/L21 4 RDYA
@ T/MC1
RDYB O O X10+3
O rRsob— O Res
SEQ

*1 Remove the jumpers across terminals R/L1-R1/L11 and S/L2-S1/L21 of the inverter, and connect the
control circuit power supply across terminals R1/L11-S1/L21. Always keep the power input terminals R/
L1, S/L2, T/L3 open. Incorrect connection will damage the inverter. (E.OPT (option alarm) will occur.
(Refer to page 240.)) Opposite polarity of terminals N/-, P/+ will damage the inverter.

*2 Do not insert an MCCB between the terminals P/+ — N/- (between P/L+ — P/+, between N/L- — N/-).

*3  Assign the terminal for X10 signal using any of Pr. 178 to Pr. 189 (input terminal function selection).
(Refer to page 89)

*4  Be sure to connect the power supply and terminals R/L11, S/L21, T/MC1.
Operating the inverter without connecting them will damage the power regeneration common converter.

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

=
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Connection of stand-alone option units \?

1.5.5 Connection of power regeneration converter (MT-RC) (01800 or more)

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

Inverter
MCCB
T i U®
Three-phase . "7 | -
AC power X @'®
supply X W@
o1
Reset signal
C
B
p
A Alarm signal
R ~——
S
. RDY,
EZ '\/'ﬂ Ready signal
R1 SE
oSt
©o1
MT-RC
—— CAUTION

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

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

When using the DC reactor (FR-HEL), connect it between terminals P1-P/+.
For the 01160 or less, the jumper connected across terminals P1-P/+ must be removed. Otherwise, the reactor will

not exhibit its performance.

Remove /A " g
the jumper. o

—— CAUTION
1. The wiring distance should be within 5m.
2. The size of the cables used should be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3).

D
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7/ Connection of stand-alone option units

1.5.7 When connecting the operation panel using a connection cable

Using the optional parameter unit connection cable (FR-CB200), you can mount the operation panel (FR-DUOQ7)
on the enclosure surface, for example, to perform remote operation or monitoring.

Parameter unit connection cable
(FR-CB20O0O)(option)

i

Operation panel(FR-DUQ07) =

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

REMARKS |

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

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

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

0% Refer to page 165 for RS-485 communication.

=

WIRING
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°? 4/ PRECAUTIONS FOR USE
OF THE INVERTER

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

2.1 ENnclosure design.......cccociiiiiiiieiiiiie e 28
2.2 Precautions for use of the inverter ..........coceveveunen... 32
2.3 O OIS e 33
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Enclosure design \?

2.1 Enclosure design

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

2.1.1 Inverter installation environment

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

Environmental standard specifications of inverter

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

*1  2.9m/s2 or less for the 04320 or more.

(1) Temperature

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

1) Measures against high temperature
« Use a forced ventilation system or similar cooling system. (Refer to page 30.)
« Install the enclosure in an air-conditioned electrical chamber.
< Block direct sunlight.
« Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.
» Ventilate the area around the enclosure well.
2)Measures against low temperature
« Provide a space heater in the enclosure.
« Do not power off the inverter. (Keep the start signal of the inverter off.)
3)Sudden temperature changes
« Select an installation place where temperature does not change suddenly.

¢ Avoid installing the inverter near the air outlet of an air conditioner.
« |If temperature changes are caused by opening/closing of a door, install the inverter away from the door.

(2) Humidity

Normally operate the inverter within the 45 to 90% range of the ambient humidity. Too high humidity will pose
problems of reduced insulation and metal corrosion. On the other hand, too low humidity may produce a spatial
electrical breakdown. The insulation distance specified in JEM1103 "Control Equipment Insulator" is defined as
humidity 45 to 85%.

1)Measures against high humidity
< Make the enclosure enclosed, and provide it with a hygroscopic agent.
< Take dry air into the enclosure from outside.
« Provide a space heater in the enclosure.

2)Measures against low humidity
What is important in fitting or inspection of the unit in this status is to discharge your body (static electricity)
beforehand and keep your body from contact with the parts and patterns, besides blowing air of proper humidity
into the enclosure from outside.

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

)
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7/ Enclosure design

(3) Dust, dirt, oil mist

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

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

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

Countermeasures
* Place in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 30.)
¢ Purge air.
Pump clean air from outside to make the in-enclosure pressure higher than the outside-air pressure.

(4) Corrosive gas, salt damage

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

(5) Explosive, flammable gases

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

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

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

(6) Highland

Use the inverter at the altitude of within 2000m.
If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate
dielectric strength.

(7) Vibration, impact

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

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

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

Countermeasures

« Provide the enclosure with rubber vibration isolators.

« Strengthen the structure to prevent the enclosure from resonance.
« Install the enclosure away from sources of vibration.

)
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2.1.2 Cooling system types for inverter enclosure

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

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

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

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

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

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

Cooling System Enclosure Structure Comment
_— Low in cost and generally used, but the enclosure size
Natural ventilation «Z -« . . o
increases as the inverter capacity increases. For
(Enclosed, open type) INV] : "
£ relatively small capacities.
T |
Natural
cooling
< < Being a totally enclosed type, the most appropriate for
Natural ventilation hostile environment having dust, dirt, oil mist, etc. The
(Totally enclosed type) X enclosure size increases depending on the inverter
X1 N capacity.
Ve
. . eatsin Having restrictions on the heatsink mounting position
Heatsink cooling N . . .
l INV and area, and designed for relative small capacities.
N
\’E‘/
1 For general indoor installation. Appropriate for
Forced Forced ventilation enclosure downsizing and cost reduction, and often
cooling used.
“~t§11}—Heat
_ e§tii | pipe .
Heat pipe l h! Totally enclosed type for enclosure downsizing.
INV
[

)
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2.1.3 Inverter placement

(1) Clearances around the inverter

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

Ambient temperature and humidity Clearances (front) Clearances (side)
é Measurement ) " 01160 or less 01800 or more N )
position r -

X

5cm | Inverter | 5em* !
|‘—> 10cm or more 20cm or more |
| . |

|

|

|

5cm ” 5cm 10cm 10cm '

Measurement " Scm or more * ormore *  or more or more 5cm |Inverter| |
. r—Pp '
position aFr— = & = Jor more; |
Temperature: -10°C to 50°C (LD) | I

-10°C to 40°C (SLD*)

, Initial setting ﬂ 10cm or more A ﬂZO;m ormore | \ L———- - )
) oo '
\Amblent humidity: 90% RH maximum /. \ )

Leave enough clearances and take *1cm or more for 00083 or less
cooling measures.

| REMARKS |

For replacing the cooling fan of the 04320 or more, 30cm of space is necessary in front of the inverter. Refer to the Instruction
Manual (basic) for fan replacement.

(2) Inverter mounting orientation

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

(3) Above theinverter

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

(4) Arrangement of multiple inverters

When multiple inverters are placed in the same
enclosure, generally arrange them horizontally as ]
shown in the right figure (a). When it is inevitable to
arrange them vertically to minimize space, take such
measures as to provide guides since heat from the —
bottom inverters can increase the temperatures in | Guide || Guide | Guide
the top inverters, causing inverter failures. —

Inverter | | Inverter Inverter Inverter

When mounting multiple inverters, fully take caution Inverter | | Inverter
not to make the ambient temperature of the inverter
higher than the permissible value by providing Enclosure Enclosure |

ventilation and increasing the enclosure size. (a) Horizontal arrangement (b) Vertical arrangement
Arrangement of multiple inverters

(5) Placement of ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of

. ) : - A —g
the unit as warm air by the cooling fan. When intalling a —‘_\oo—‘ N X -
ventilation fan for that heat, determine the place of ventilation AXX

through areas of low resistance. Make an airway and airflow
plates to expose the inverter to cool air.)

)
|

fan installation after fully considering an air flow. (Air passes H\\ TT *

Inverter Inverter
(=) (=)
= =
%' Z
<Good example> <Bad example>

Placement of ventilation fan and inverter

D
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Precautions for use of the inverter X

2.2 Precautions for use of the inverter

The FR-F700 series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method
may shorten the product life or damage the product.
Before starting operation, always recheck the following items.

(1)
)

®)

(4)

©)

(6)

@)

®)

9)

(10

(11)

(12)

(13)

(14)

(15)

32

Use crimping terminals with insulation sleeve to wire the power supply and motor.

Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform such

wiring.

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes

in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

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

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor

torque to decrease especially at the output of a low frequency.

Refer to page 8 for the recommended cable sizes.

The overall wiring length should be 500m maximum.

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 10.)

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the

communication devices (such as AM radios) used near the inverter. An EMC filter can minimize noise interference.

(Refer to page 38)

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.

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 to start/stop the inverter.

Always use the start signal (ON/OFF of STF and STR signals) to start/stop the inverter. (Refer to page 35)

Do not apply a voltage higher than the permissible voltage to the inverter 1/O signal circuits.

Contact to the inverter I/O signal circuits or opposite polarity may damage the 1/0O devices. Especially check the

wiring to prevent the speed setting potentiometer from being connected incorrectly to short terminals 10E-5.

Provide electrical and mechanical interlocks for MC1 and MC2 which are used for commercial power supply-inverter

switch-over.

When the wiring is incorrect or if there is a commercial power supply-inverter switch-over circuit as shown below, the

inverter will be damaged by leakage current from the power supply due to arcs generated at the time of switch-over

or chattering caused by a sequence error.

MC1
< Interlock

Power RIL1 U], 3 @
supply S/IL2 'V MC2 |
TIL3 W| i

Inverter

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

If the start signal (start switch) remains on after a power failure, the inverter will automatically restart as soon as the
power is restored.

Instructions for overload operation

When performing operation of frequent start/stop of the inverter, increase/decrease in the temperature of the
transistor element of the inverter may repeat due to a continuous flow of large current, shortening the life from
thermal fatigue. Since thermal fatigue is related to the amount of current, the life can be increased by reducing bound
current, starting current, etc. Decreasing current may increase the life. However, decreasing current will result in
insufficient torque and the inverter may not start. Therefore, increase the inverter capacity to have enough allowance
for current.

Make sure that the specifications and rating match the system requirements.

Undesirable current

i
BCI.

elektromotoren



7/ Others

2.3 Others

2.3.1 Leakage currents and countermeasures

Capacitances exist between the inverter 1/0 cables, other cables and earth and in the motor, through which a
leakage current flows. Since its value depends on the capacitances, carrier frequency, etc., low acoustic noise
operation at the increased carrier frequency of the inverter will increase the leakage current. Therefore, take the
following measures. Select the earth leakage breaker according to its rated sensitivity current, independently of the
carrier frequency setting.

(1) To-earth leakage currents

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

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

(2) Line-to-line leakage currents
Harmonics of leakage currents flowing in static capacities between the inverter output cables may operate the
external thermal relay unnecessarily. When the wiring length is long (50m or more) for the 400V class small-capacity

model (7.5kW or less), the external thermal relay is likely to operate unnecessarily because the ratio of the leakage
current to the rated motor current increases.

® Line-to-line leakage current data example

Motor Leakage Currents(mA) -Dedicated motor SF-JR 4P
. Rated Motor ) -
Capacity Current(A) Wiring length 50m | Wiring length 100m ‘Carrler frequency: 14.5kHz
(kW) g leng g leng -Used wire: 2mm?, 4cores
0.4 1.8 620 1000 Cabtyre cable
0.75 3.2 680 1060
1.5 5.8 740 1120
2.2 8.1 800 1180
3.7 12.8 880 1260
55 19.4 980 1360
7.5 25.6 1070 1450
MCCB MC Th,e_rlmal relay Motor
Power — T e
X o Inverter =+ : IM
supply o Mle- T et
T line-to-line static
= capacitances =
Line-to-line leakage currents path
®Countermeasures

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

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

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

)
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AN

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

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

Breaker designed for harmonic and surge suppression

Rated sensitivity current:

IAn >10 x (g1 + Ign + Igi + 1g2 + Igm)
Standard breaker

Rated sensitivity current:

IAn > 10 x {lgl + Ign + Igi + 3 x (Ig2 + Igm)}
Igl, Ig2: Leakage currents in wire path during commercial power

supply operation

Ign: Leakage current of inverter input side noise filter
Igm: Leakage current of motor during commercial power supply

operation
Igi: Leakage current of inverter unit

Example

Example of leakage current
per 1km during the commercial
power supply operation when
the CV cable is routed in

metal conduit

Leakage current example of
Three-phase induction motor
during the commercial
power supply operation

(Totally-enclosed fan-cooled
type motor 400V60Hz)

2.0

(Three-phase three-wire delta
connection 400V60Hz)

120
100
80
60
40
20

o oo~
N W 0N O

leakage currents (mA)
leakage currents (mA)

1.5 3.77.515223755
2.2 5.5 1118. 53045

Motor capacity (kW)

235 8142238 80150
55 3060100

Power supply size  (mm?)

For " X" connection, the amount of leakage current is 1/3

Breaker Designed
for Harmonic and
Surge Suppression

Standard Breaker

5.5mm? x 5m

5.5mm? x 60m

Leakage current Igl (mA)

1 5m

— x 66 x
3

1000m

=0.11

ELB i
o Nore 3 Leakage current Ign (mA) 0 (without noise filter)
- Inverter 400v 1 (When there is no EMC filter)
a1 % Zian é ¥ oo 1 m Leakage current Igi (mA) Refer to the following table for the leakage
g o ¢ 9 current of the inverter*
o
¢ 1 60m
Leakage current Ig2 (mA) — x 66 x =1.32
3 1000m

Motor leakage current Igm (mA) 0.36
Total leakage current (mA) 2.79 6.15

Rated sensitivity current (mA) 30 100

* Refer to page 38 for the presence/absence of the EMC filter.

einverter leakage current (with and without EMC filter)
EMC Filter .
Volot;a)ge Input power conditions
ON(mA) | OFF(MA) | (400V class: 440V/60Hz,
Phase power supply unbalance within
groundinggﬁl 400 30 1 3%)
Earthed-neutral
system
400 1 1
—— CAUTION

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

In the A connection earthed-neutral system, the sensitivity current is purified against an earth fault in the inverter output
side. 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)

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

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

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

)
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2.3.2 Power-off and magnetic contactor (MC)

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

(™ Refer to page 3 for selection.))

1) To release the inverter from the power supply when the inverter's protective function is activated or when the drive
is not functioning (e.g. emergency stop operation).

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

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

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

| REMARKS |

The MC may be switched on/off to start/stop the inverter. However, since repeated inrush currents at power on will shorten the
life of the converter circuit (switching life is about 1000,000 times.), frequent starts and stops must be avoided. Turn on/off the
inverter start controlling terminals (STF, STR) to run/stop the inverter.

* Inverter start/stop circuit example

MCCB
X As shown on the left, always use the start
Power signal (ON or OFF across terminals STF or

SUppIyH STR-PC) to make a start or stop. (Refer to page

93)

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

*2 Connect the power supply terminals R1/L11, S1/
L21 of the control circuit to the primary side of
the MC to hold an alarm signal when the
inverter's protective circuit is activated. At this
time, remove jumpers across terminals R/L1-

RA R1/L11 and S/L2-S1/L21. (Refer to page 15 for

STF(STR) removal of the jumper.)
Start/Stop PC

Operation
— T ‘ RA .
Stop | RA

(2) Handling of the inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop.
When the magnetic contactor is turned on while the inverter is operating, overcurrent protection of the inverter and
such will activate. When an MC is provided to switch to a commercial power supply, for example, it is recommended
to use commercial power supply-inverter switchover operation Pr. 135 to Pr. 139 (Refer to page 196).

Operation preparation
OFF ON

2.3.3 Installation of areactor

When the inverter is connected near a large-capacity power transformer (L000kVA or more and wiring length 10m max.)
or when a power capacitor is to be switched over, an excessive peak current may flow in the power input circuit,
damaging the converter circuit. To prevent this, always install the optional DC reactor (FR-HEL) or AC reactor (FR-HAL)

AC reactor

MCCB MG (FR-HAL) Inverter

R X

- = I
Power § S Y
supply i

ool

Installation
range of reactor

Power supply
capacity (kVA)

' ' 0 10 Wiring
DC reactor length (m)
(FR-HEL) *
* When connecting the FR-HEL to the 01160 or less, remove the jumper across terminals P-P1. For the 01800 or more, a DC
reactor is supplied. Always install the reactor.

| REMARKS |
I The wiring length between the FR-HEL and inverter should be 5m maximum and minimized. Use the same wire size as that of

the power supply wire (R/L1, S/L2, T/L3). (Refer to page 8)
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Inverter-generated noises and their reduction techniques

234

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

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

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

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

Inverter | [Air propagated Noise directly .-Path 1)
generated noise noise radiated from inverter
Noise radiated from | 5 4 2) ( O )
power supply cable D
< 5) ¢ Telephone
Noise radiated from "
motor connection cable wPathd)) [ DI M

Electromagnetic --Path 4), 5)
induction noise
Electrostatic | . i ! </l
Paih o : ]
eceiver

Sensor
power supply

y&mvener
Electrical path Noise propagated through| . r - 165 ‘7 1) | = 38)
propagated noise power supply cable Path 7) §§4) e \‘® i
Ground wire by 7 3) Sensor:
leakage current Path 8) Motor ( IM fme J
= J

)
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Noise Propagation

Path Measures

When devices that handle low-level signals and are liable to malfunction due to noises, e.g.
instruments, receivers and sensors, are contained in the enclosure that contains the inverter or when
their signal cables are run near the inverter, the devices may be malfunctioned by air-propagated
noises. The following measures must be taken:
(1) Install easily affected devices as far away as possible from the inverter.
1)2)3) (2) Run easily affected signal cables as far away as possible from the inverter and its I/O cables.
(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and
do not bundle them.
(4) Use the inverter with the ON/OFF connector of the EMC filter set to ON. (Refer to page 38)
(5) Inserting a line noise filter into the output suppresses the radiation noise from the cables.
(6) Use shield cables as signal cables and power cables and run them in individual metal conduits to
produce further effects.

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

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

measures must be taken:

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

4) 5) 6) (2) Run easily affected signal cables as far away as possible from the 1/0 cables of the inverter.

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

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

When the power supplies of the peripheral devices are connected to the power supply of the inverter
in the same line, inverter-generated noises may flow back through the power supply cables to

7) malfunction the devices and the following measures must be taken:

(1) Use the inverter with the ON/OFF connector of the EMC filter set to ON. (Refer to page 38)

(2) Install the line noise filter (FR-BLF, FR-BSFO01) to the power cables (I/O cables) of the inverter.

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

eoNoise reduction examples

Enclosure  oamean, carmer Install the filter (FR-BLF, FR-BSF01)

the inverter output side
v on
m———
T 1]

Inverter j

— ! FR- [
Sooply = EMC filter} Inverter HBLF /w Motor
P i Val

' 1 '
Use 4-core cable for motor power cable
and use one cable as earth cable.

Separate the inverter,

power line, and sensor
circuit by more than 30cm. ———» R
(at least 10cm) . II L Use a twisted pair shielded cable
Sensor
Control Power ,\ ¥ \
power : \ |supply [JTA AT —1

supply | for sensor /
Do not earth ! EE )]\Do not earth shield
enclosure directly - -——=e-  but connect it to signal common cable.

Do not earth control cable
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2.3.5 EMC filter

The inverter is equipped with a built-in EMC filter.

Effective for reduction of air-propagated noise on the input side of the inverter.
The EMC filter is factory-set to enable (ON).

To disable it, fit the EMC filter ON/OFF connector to the OFF position.

00023 to 00126 00170, 00250 00310 or more

FILTR FILTE FILTR A )
<
ON
FF
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON
(initial setting) (initial setting) (initial setting)
00023 to 00126 00170, 00250 00310, 00380 00470, 00620 00770 or more
9 S el [° O O %
N T — = Connector
=S with/without
i/ \ E B EMC filter
Wk
EEEEEaE
/l! LB L

@7

<How to disconnect the connector>
(1) After confirming that the power supply is off, remove the front cover. (For the front cover removal method, refer

to the B Instruction Manual (basic).)
(2) When disconnecting the connector, push the fixing tab and pull the connector straight without pulling the cable
or forcibly pulling the connector with the tab fixed. When installing the connector, also engage the fixing tab

securely.
If it is difficult to disconnect the connector, use a pair of long-nose pliers, etc.

Ej $W$ ;

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

Fit the connector to either ON or OFF.

A WARNING

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

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

®The differences between harmonics and noises are indicated below:

Iltem

Harmonics

Noise

Frequency (3kHz or less)

Normally number 40 to 50 max.

High frequency (several 10kHz to 1GHz order)

Environment .
impedance

To-electric channel, power

To-space, distance, wiring path

Quantitative understanding

Theoretical calculation possible

Random occurrence, quantitative grasping difficult

Generated amount

Nearly proportional to load capacity

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

Affected equipment immunity

Specified in standard per equipment

Different depending on maker's equipment
specifications

Suppression example Provide reactor.

Increase distance.

eMeasures

The harmonic current generated from the
inverter to the input side differs according to
various conditions such as the wiring
impedance, whether a reactor is used or not,
and output frequency and output current on the
load side.

For the output frequency and output current, we
understand that they should be calculated in the
conditions under the rated load at the maximum
operating frequency.

DC reactor
(FR-HEL)
> MCCB MC R'”"--"X
o i i s Y
g — — T
g T iZ
- = — :
AC reacto
(Fé_es;?_r) Inverter Do not insert power

factor improving capacitor.

CAUTION

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

D
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2.3.7 Inverter-driven 400V class motor

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

eMeasures

It is recommended to take either of the following measures:

(1) Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring length

For the 400V class motor, use an insulation-enhanced motor.

Specifically,

1) Specify the "400V class inverter-driven insulation-enhanced motor".
2) For the dedicated motor such as the constant-torque motor and low-vibration motor, use the "inverter-driven,

dedicated motor".

3) Set Pr. 72 PWM frequency selection as indicated below according to the wiring length

Wiring Length

50m or less

50m to 100m

exceeding 100m

Pr. 72 PWM frequency selection

15(14.5kHz) or less

9(9kHz) or less

4(4kHz) or less

(2) Suppressing the surge voltage on the inverter side
Connect the surge voltage suppression filter (FR-ASF-H) to the 01160 or less and the sine wave filter (MT-BSL/

BSC) to the 01800 or more on the inverter output side.

—— CAUTION

For details of Pr. 72 PWM frequency selection , refer to page 128.

For explanation of surge voltage suppression filter (FR-ASF-H) and sine wave filter (MT-BSL/BSC), refer to the manual of

each option.

40
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3 / PARAMETERS

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

3.1.1

Parameter list

In the initial setting, only the simple mode parameters are displayed.
Set Pr. 160 User group read selection as required.

communication)

- The parameters marked @ are the simple mode parameters.

Parameter Name LIt Setting Remarks
Value Range
9999 Only the simple mode parameters can be displayed.
User aroun read 0 Simple mode and extended mode parameters can be
160 group 9999 displayed.
selection . .
1 Only the parameters registered in the user group can be
displayed.
REMARKS |

- The parameters marked with I:I in the table allow its setting to be changed during operation even if "0" (initial

value) is set in Pr. 77 Parameter write selection.
- Parameters for the option are displayed only when the option unit is installed.
- The instruction codes (hexadecimal) for "read" and "write" on the right of the parameter number are those used to set the
parameter via communication. "Extended" indicates the setting of the extended link parameter. (Refer to page 160 for

Instruction e
Code Minimum Initial Refer Customer
Function | Parameters | Read 5 Name Setting Range Setting to .
= Value Setting
wite £ Increments Page
00 6/4/3/2/
© 0 0
(ON0] e O | Torque boost 0 to 30% 0.1% 1 510 57
1 Zi 0 | Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz 66
2 :i 0 | Minimum frequency 0to 120Hz 0.01Hz OHz 66
3 Z: 0 | Base frequency 0 to 400Hz 0.01Hz 50Hz 68
2]
c 04 i - N
2 4 o | Multi-speed setting (high 0 to 400Hz 0.01Hz 50Hz 71
Q 84 speed)
© 5 o | Multi-speed setting (middle |4, 450, 0.01Hz 30Hz 71
a 85 speed)
m 06 - i
6 o | Multi-speed setting (low 0 to 400Hz 0.01Hz 10Hz | 71
86 speed)
7 | o o |Acceleration time 0 to 3600/ 360s 0.1/0.01s | 5s/15s | 78
8 | . o |Deceleration time 0 to 3600/ 360s 0.1/0.01s | 10s/30s | 78
09 i
9 o | Electronic thermal O/L relay | 0 to 500/0 to 3600A | 0.01/0.1A | Raedimverer |,
89 output current
A — .
c 10 o | DC injection brake operation |, 1544, 9999 0.01Hz 3Hz 85
S 8A frequency
*5 () 0B .. N N
2% | 1 o | DC Injection brake operation | ;5 105 gggg 0.1s 0.5s 85
g5 8B time
(@) oc - -
a 12 0 DC injection brake operation 0 to 30% 0.1% 2/2/1% 85
8C voltage
— 13 ZE o | Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 80
— 14 EE o | Load pattern selection 0,1 1 1 64
1S 15 :E o | Jog frequency 0 to 400Hz 0.01Hz 5Hz 73
—_—
o8 - -
e 10
2| 16 o | J09 acceleration/deceleration |, v, 3500/360s 0.1/001s | 05s | 73
90 time
— 17 ; o | MRS input selection 0,2 1 0 91

42
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Instruction

Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
12 i i
— 18 o | High speed maximum 120 to 400Hz 0.01Hz | 120/60Hz | 66
92 frequency
13
_ 19 03 © Base frequency voltage ggtgglooov, 8888, 0.1v 8888 68
14 i i
@ 20 o Acceleration/deceleration 1 to 400Hz 0.01Hz 50Hz 78
T E 94 reference frequency
% g 15
G = . L
273
Qg 21 0 Acceleratlon/deceleratlontlme 0.1 1 0 78
S 95 increments
*8
©
16 i i
s | 22 o | Stall prevention operation 0 to 120%, 9999 0.1% 110% | 60
_ = 96 level
< <
% Q 7 Stall prevention operation
o 23 57 O |level compensation factor at | 0 to 150%, 9999 0.1% 9999 60
o double speed
o P
o | 24 | . .
75| to o | Multi-speed setting 4 speedto |, 440, 9999 0.01Hz 9999 | 71
= 0 9% 7 speed ' '
=R 27 to
= 9B
1c Multi-speed input
o 28 e ° compensation selection 0.1 ! 0 &
1D i i
. 29 0 Acceleratlon/gieceleratlon 01,23 1 0 81
9D pattern selection
1E i i
o 30 , | Regenerative function 0.2/0,1, 2 1 0 87
9E selection
31 ;i o | Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 67
o 32 |2 o |Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 67
c A0
=}
5 33 f\i o | Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 67
c
s 34 fé o | Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 67
[0}
T 35 f\z o | Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 67
o | Frequency jump to z, .01Hz
36 | F jump 3B 0 to 400Hz, 9999 0.01H 9999 67
A4
— 37 f\i o | Speed display 0, 1 to 9998 1 0 103
- 41 iz o | Up-to-frequency sensitivity 0 to 100% 0.1% 10% 99
o C
c Qo
‘é’_ ‘g 42 i/: o | Output frequency detection 0 to 400Hz 0.01Hz 6Hz 99
ES | 43 |® |, |Outputirequencydetection [\ " g0 0.01Hz 9999 | 99
AB for reverse rotation ' ’
44 | % o | Second acceleration/ 0 to 3600/360s 0.1/0.01s 5s 78
AC deceleration time B
45 iE o | Second deceleration time 8;893600/3603’ 0.1/0.01s 9999 78
46 iE o | Second torque boost 0 to 30%, 9999 0.1% 9999 57
2]
5 47 ii o | Second V/F (base frequency) | O to 400Hz, 9999 0.01Hz 9999 68
3}
= 30 Second stall prevention
g 48 s ° operation current 0to 120% 0.1% 110% 60
5 31 Second stall prevention
o
§ 49 B1 0 operation frequency 0 to 400Hz, 9999 0.01Hz OHz 60
32 Second output frequency
50 g2 ° | detection 0 to 400Hz 0.01Hz 30Hz 99
33 Second electronic thermal O/L | 0 to 500A, 9999/
51 e 0 relay 0 to 3600A, 9999 0.01/0.1A | 9999 82
&)
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Instruction _
Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
34 . . 0,5,6,8to 14,17,
52 o | PY/PU main display data 20, 23 to 25, 50 to 1 0 104
B4 selection 57 100
" ,
S 36 1103,5, 6, 80 14,
g 54 o | CA terminal function selection | 17, 21, 24, 50, 52, 1 1 108
2 B 53
S 37 itori
= 55 o | Frequency monitoring 0 to 400Hz 0.01Hz 50Hz | 108
§ B7 reference
38 o Rated inverter
56 0 | Current monitoring reference | 0to 500A/0to 3600A | 0.01/0.1A 108
B8 output current
%) 39 . . 0, 0.1 to 5s, 9999/
o -§ 57 s O | Restartcoasting time 0. 0.1 to 30, 9999 0.1s 9999 113
=R
g E 3A
2 5 58 sa O | Restart cushion time 0 to 60s 0.1s 1s 13
1)
()
— 59 ;E o | Remote function selection 0,1,2,3 1 0 76
3c i
o 60 o Energy saving control 0.4, 9 1 0 122
BC selection
— 65 éi o | Retry selection 0to5 1 0 118
42 i I
66 o | Stall prevention operation 0 to 400Hz 0.01Hz 50Hz 60
c2 reduction starting frequency
43 i
67 0 Number of retries at alarm 0't0 10, 101 to 110 1 0 118
c3 occurrence
>
E 68 éi 0 | Retry waiting time 0to 10s 0.1s 1s 118
69 éi o | Retry count display erase 0 1 0 118
46 i i
70 0 Special regenerative brake 0 to 10% 0.1% 0% 87
cé duty
— 71 g o | Applied motor 0,1,2, 20 1 0 84
— 72 22 o | PWM frequency selection 0to 15/0 to 6, 25 1 2 128
— 73 éz o | Analog input selection 0to7,10to0 17 1 1 131
— 74 2/: o | Input filter time constant 0to8 1 1 132
4B Reset selection/disconnected | Oto 3,14 to 17,
— 75 s ° PU detection/PU stop 100 to 103, 114 to 1 14 140
selection 117
— 76 iz o | Alarm code output selection 0,1,2 1 0 120
4D
— 77 cp 0 | Parameter write selection 0,1,2 1 0 143
4E i i
o 78 o Rever_se rotation prevention 0,12 1 0 144
CE selection
4F
— 79 | cg o | Operation mode selection 0,1,2,3,4,6,7 1 0 146
SN} 50 Motor capacity (simple 0.4 to 55kW, 9999/
q%,’ 5 80 DO 0 magnetic flux vector control) | 0 to 3600kW, 9999 0.01/0.1kw 9999 58
& 2
IS % 5A
L5 0 to 5092, 9999/ 0.001Q/
Q.
g g 90 A o | Motor constant (R1) 0 to 400mQ, 9999 0.01mO 9999 58
2 =

*
Q
=]

al

44

be written by only communication from the PU connector.
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Instruction

Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wite = Increments Page
100 Zg 1 | VIF1 (first frequency) 0 to 400Hz, 9999 0.01Hz 9999 70
101 Zi 1 | VIF1 (first frequency voltage) | 0 to 1000V 0.1v ov 70
102 Zi 1 | VIF2 (second frequency) 0 to 400Hz, 9999 0.01Hz 9999 70
[
> 103 Zz 1 | VIF1 (first frequency) 0 to 1000V 0.1v oV 70
<
S | 104 Zj 1 | VIF3 (third frequency) 0 to 400Hz, 9999 0.01Hz 9999 70
n
2 105 22 1 | VIF3 (third frequency voltage) | O to 1000V 0.1v oV 70
o]
_é 106 ZZ 1 | VIF4 (fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 70
2
107 Z; 1 | VIF4 (fourth frequency voltage) | 0 to 1000V 0.1v ov 70
108 ZZ 1 | VIFS (fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 70
109 Zz 1 | VIF5 (fifth frequency voltage) | O to 1000V 0.1v oV 70
117 ;i 1 | PU communication station 0to31 1 0 165
C 118 ;i 1 | PU communication speed 48, 96, 192, 384 1 192 165
o
= 13 i i i
g 119 1 PU communication stop bit 0,1, 10, 11 1 1 165
2 93 length.
E 120 L PU communication parity 012 1 > 165
E 94 check
© 15 icati
5 121 L Number of PU communication 0to 10, 9999 1 1 165
3 95 retries
()
16 i i i
g 122 L EU communication check time | 0, 0.1 to 999.8s, 01s 9999 165
38 96 interval 9999
S — — —
a | 123 , | PU communication waiting |, 1 155ms 9999 1 9999 | 165
97 time Settlng
18 i i
124 L PU communication CR/LF 01,2 1 1 165
98 presence/absence selection
19 i i
— 125 , | Terminal 2 frequency setting | 1 4501, 0.01Hz 50Hz | 133
99 gain frequency
1A i i
- 126 , | Terminal 4 frequency setting | 1 4o01; 0.01Hz 50Hz | 133
%A gain frequency
1B i
127 , | PID control automatic 0 to 400Hz, 9999 0.01Hz 9999 | 188
9B switchover freqeuncy
1c . . 10, 11, 20, 21, 50,
128 o ! |PIDaction selection 51 60, 61 1 10 188
c 129 ;E 1 | PID proportional band 0.1 to 1000%, 9999 0.1% 100% | 188
g
5 130 ;E 1 | PID integral time 0.1 to 3600s, 9999 0.1s 1s 188
o
2 131 ;i 1 | PID upper limit 0 to 100%, 9999 0.1% 9999 | 188
o
132 f\z 1 | PID lower limit 0 to 100%, 9999 0.1% 9999 188
133 | * 1 |PIDaction set point 0 to 100%, 9999 0.01% 9999 | 188
22 . - 0.01 to 10.00s,
134 VR PID differential time 9999 0.01s 9999 188
e
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Instruction _
Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
23 Commercial power-supply
e 135 A3 switchover sequence output 0,1 1 0 196
Q terminal selection
c
> 136 ii 1 | MC switchover interlock time | 0to 100s 0.1s 1s 196
Q.
o =
@ % 137 ii 1 | Waiting time at a start 0 to 100s 0.1s 0.5s 196
% § 26 Commercial power-supply
a % 138 ns 1 | Operation switchover 0,1 1 0 196
.g selection at an alarm
g 27 Automatic switchover
£ 139 , | frequency between inverter 1 g1, gogg 0.01Hz 9999 | 196
S A7 and commercial power-supply
operation
28 i
@ 140 , | Backlash acceleration 0 to 400Hz 0.01Hz 1Hz 81
o A8 stopping frequency
=}
[ 29 i
S | 141 , | Backlash acceleration 0 to 360s 0.1s 0.55 81
£ A9 stopping time
< 2A i
o 142 , | Backlash deceleration 0 to 400Hz 0.01Hz 1Hz 81
< AA stopping frequency
[$] N
I 2B
& | 143 , | Backlash deceleration 0 to 360s 0.1s 05s | 81
AB stopping time
2C . . 0,2,4,6,8,10,102,
— 144 ac 1 | Speed setting switchover 104, 106, 108, 110 1 4 103
3 145 i'; 1 | PU display language selection | 0to 7 1 1 221
30 i
148 L Stall prevention level at OV 010 120% 01% 110% 60
BO input.
31 i
< 149 L Stall prevention level at 10V 0 to 120% 0.1% 120% 60
S B1 input.
(8]
% 150 Zz 1 | Output current detection level | 0to 120% 0.1% 110% 100
©
= 33 i
5 151 , | Output current detection 0to 10s 0.1s 0s 100
g B3 signal delay time
© 152 Zi 1 | Zero current detection level 0 to 150% 0.1% 5% 100
153 ZZ 1 | Zero current detection time 0to1ls 0.01s 0.5s 100
36 Voltage reduction selection
— 154 s L | during stall prevention 0,1 1 1 60
operation
Y - —
L 155 L RT S|gnal reflection time 0,10 1 0 92
B7 selection
38 i I
o 156 L Stall p.reventlon operation 0'to 31, 100, 101 1 0 60
B8 selection
— 157 Zz 1 | OL signal output timer 0 to 25s, 9999 0.1s 0Os 60
3A 1t0 3,5, 6, 8to 14,
— 158 1 | AM terminal function selection | 17, 21, 24, 50, 52, 1 1 108
BA 53
3B Automatic switchover ON
— | 159 , | range between commercial 0 to 10Hz, 9999 0.01Hz 9999 | 196
BB power-supply and inverter
operation
— | @160 Zg 2 | User group read selection 0, 1, 9999 1 9999 144
01 i
L 161 ) Freque_ncy settlpg/key lock 0, 1,10, 11 1 0 221
81 operation selection
&)
46 BCI
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Instruction

Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
02 Automatic restart after
e 162 o2 instantaneous power failure 0,1,10,11 1 0 113
g selection
o2 03 . . .
o8 163 a5 2 | Firstcushion time for restart | 0to 20s 0.1s Os 13
© 2 ” - -
g 3 164 ) First cushion voltage for 0to 100% 01% 0% 13
= 84 restart
< 05 N N
165 ) Stall prevention operation 0 to 120% 0.1% 110% 13
85 level for restart
06 i
=5 | 166 , | Output current detection 0 to 10s, 9999 0.1s 01s | 100
o3 86 signal retention time
= > -
38 167 , Output.current d_etecﬂon 0.1 1 0 100
° 87 operation selection
— 168 | parameter for manufacturer setting.
_ 169 | Do not make setting.
= 0A
g L-‘i 170 2 | Cumulative power meter clear | 0, 10, 9999 1 9999 104
E 8 8A
22 = |
3 S 171 2 | Operation hour meter clear 0, 9999 1 9999 104
8B
oc i i
o 172 ) User group registered display/ 9999, (0 to 16) 1 0 144
3 8C batch clear
© 173 :E 2 | User group registration 0to 999, 9999 1 9999 144
[}
(2]
> 174 EE 2 | User group clear 0 to 999, 9999 1 9999 144
12 . . 0to 8,10to 12, 14,
178 2 ?;';éﬁ;”;'”a' function 16, 24, 25, 37, 60, 1 60 89
92 62, 64 to 67, 9999
13 . . 0to 8,10to 12, 14,
179 2 ?;E;gg:'”a' function 16, 24, 25, 37, 61, 1 61 89
93 62, 64 to 67, 9999
:,E, 180 ;j 2 | RL terminal function selection 1 0 89
1S
5 181 ;: 2 | RM terminal function selection | 0to 8, 10 to 14, 16, 1 1 89
a " 24,25, 37,62, 64 to
g 182 o 2 | RHterminal function selection | 67, 9999 1 2 89
2
2 183 ;Z 2 | RT terminal function selection 1 3 89
=}
© 18 0to 8, 10to 14, 16,
g 184 2 | AU terminal function selection | 24, 25, 37, 62 to 67, 1 4 89
s 98 9999
= 19 i i
= 185 ) JOG t(_ermlnal function 1 5 89
< 99 selection
186 ;2 2 | CS terminal function selection 1 6 89
- - Oto 8,10to 14, 16
1B MRS terminal function ' B
187 e 2 | selection 24717 33537, 62, 64 t0 1 24 89
c - - ,
188 ) STOP_termlnaI function 1 o5 89
9C selection
1D i i
189 ) RES t<-_:‘rm|nal function 1 62 89
9D selection
e)
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Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
1E RUN terminal function
190 | oo 2 | eection 0t05,7,8,10t0 19, 1 0 95
o _ : — 25, 26, 4510 47, 64,
= 191 o 2|SU terminal function selection | 701078, 90 to 96, 98, 1 1 95
GE) 20 K ] K 99, 100 to 105, 107,
£ 192 W 2 | IPFterminal function selection 108, 110 to 116, 125, 1 2 95
k7] 21 . . . 126, 145 to 147, 164,
@ 193 N 2 |oL terminal function selection 170, 190 0 196, 198, 1 3 95
c
-% 194 /zé 2 | FU terminal function selection | 1999999 1 4 95
c
=]
has - 0105,7,8,10t0 19,
£ ABCL1 terminal function 25, 26, 45 to 47, 64,
£ 195 ? | selection 7010 78, 90, 91, ! 99 95
= A3 9410 96, 98, 99,
2 100 to 105, 107, 108,
3 2 110 to 116, 125, 126,
ABC2 terminal function 145 to 147, 164, 170,
196 ? | selection 190, 191, 194 to 196, ! 9999 95
Ad 198, 199, 9999
- 28
S| 232 ;‘;
2| to , | Multi-speed setting (speeds 8 | 4 401, 9999 0.01Hz 9999 71
= 0 A8 to 15)
S0 239 to
= AF
— 240 ;2 2 | Soft-PWM operation selection |0, 1 1 1 128
31 i i i
L 241 ) Anf':llog input display unit 0.1 1 0 133
B1 switchover
32 Terminal 1 added
— 242 s, 2 | compensation amount 0 to 100% 0.1% 100% 131
(terminal 2)
33 Terminal 1 added
— 243 s 2 | compensation amount 0 to 100% 0.1% 75% 131
(terminal 4)
34 i i
L 244 ) Coolln_g fan operation 0.1 1 1 214
B4 selection
s | 245 ;: 2 | Rated slip 0 to 50%, 9999 0.01% 9999 59
bS] 36 - - -
22 | 246 , | Slip compensation time 0.01 to 10s 0.01s 0.5s 59
» g B6 constant
€ 37 - i i
5 247 , Constant output region slip 0, 9999 1 9999 59
B7 compensation selection
3A 0 to 100s,
— 250 2 | Stop selection 1000 to 1100s, 0.1s 9999 88
BA 8888, 9999
3B i
o 251 ) Output'phase fall_ure 0.1 1 1 121
BB protection selection
1S 252 ZZ 2 | Override bias 0 to 200% 0.1% 50% 131
e 3D
? =]
c
g8
o g 253 | ., 2 |Override gain 0 to 200% 0.1% 150% 131
g
€
o
o

48
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Instruction _
Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
255 Zi 2 | Life alarm status display (0to 15) 1 0 215
20 ————
256 ) In_rush current limit circuit life (0 to 100%) 1% 100% 215 =
~ co display 2L
[ — - - —
() 41
2 257 o2 dCic;r;tlgc;l circuit capacitor life (0 to 100%) 1% 100% 215 5
(O] R
42

3 258 ) Maln circuit capacitor life (0 to 100%) 1% 100% 215 c
c2 display ©
43 in ci i i i ©

259 ) Main CII’.CUIt capacitor life 01 1 0 215 g

cs3 measuring
44 i

o 260 ) PWM frequency automatic 0.1 1 1 128
ca switchover

261 ii 2 | Power failure stop selection 0,1,2 1 0 116

46

o | 262 , | Subtracted frequency at 0 to 20Hz 0.01Hz 3Hz 116

o cé deceleration start

@

o 263 g 2 | Subtraction starting frequency | 0 to 120Hz, 9999 0.01Hz 50Hz 116

>

€ | 264 » | Power-failure deceleration 0 to 3600/ 360s 0.1/0.01s 55 116

qg, c8 time 1

<] 49 Power-failure deceleration 0 to 3600/ 360s,

o 265 co 2 |time 2 9999 0.1/0.01s 9999 116
4A i i

266 , | Power failure deceleration 0 to 400Hz 0.01Hz 50Hz | 116

CA time switchover frequency

— 267 22 2 | Terminal 4 input selection 0,1,2 1 0 129
2c - - —

— | 268 , | Monitor decimal digits 0, 1, 9999 1 9999 | 104
cc selection

. 269 Parameter for manufacturer setting.
Do not make setting.
6B i i i i

L 299 ) Rotatlpn direction Fietecnon 0, 1, 9999 1 9999 13
EB selection at restarting

300 Zg 3 | BCD input bias

301 Zi 3 | BCD input gain
- 02 . .
§_ 302 e 3 |BINinputbias
'c—;; 303 22 3 | BIN input gain Parameter for digital input option (FR-A7AX)

E’ 04 Digital input and analog input

304 e 3 | COmpensation enable/disable

selection

305 05 3 Read t.iming operation

85 selection

306 Zz 3 | Analog output signal selection

307 Z; 3 | Setting for zero analog output
_ 308 08 5 Setting for maximum analog 3
3 88 output
3 309 |  |Analogoutputsignal voltage/ | gxtension analog output/digital output option
e 89 current switchover Parameter for (FR-A7AY) N
IS 0A
o 310 5 Analog meter voltage output o
< 8A selection L

0B Setting for zero analog meter E

311 3

8B voltage output S

312 oc 3 Setting for maximum analog é
8C meter voltage output

&
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Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
313 gg 3 | DOO output selection
314 (;E 3 | DO1 output selection
- OF .
5_ 315 o 3 | DO2output selection
=} . ..
o 10 . Parameter for extension analog output/digital output
g 316 o 3 | DO3output selection option (FR-A7AY)
E’ 317 ;i 3 | DO4 output selection
318 ;2 3 | DO5 output selection
319 ;Z 3 | DO6 output selection
5 320 | ¥ s |RAL output selection
8 94
>
g 321 ;Z 3 | RA2 output selection Parameter for relay output option (FR-A7AR)
o]
& 322 ;i 3 | RA3 output selection
17 .
g §_ 323 o7 AMO OV adjustment Parameter for extension analog output/digital output
c 5 18 . option (FR-A7AY)
<© 324 s 3 |AM10mA adjustment
— 329 ;E 3 | Digital input unit selection Parameter for digital input option (FR-A7AX)
I . ——
331 5 | RS-485 communication 0 to 31(0 to 247) 1 0 165
9F station
20 L 3,6,12, 24,
332 a0 3 | RS-485 communication speed 48, 96, 192, 384 1 96 165
7 - ——
333 3 R_S 485 communication stop 0.1,10, 11 1 1 165
Al bit length
- . — -
334 3 RS-485 comr_numcaﬂon parity 01,2 1 2 165
A2 check selection
23 - icati
c | 335 s | RS-485 communication 0to 10, 9999 1 1 165
S A3 number of retries
S 24 - icati
2 | 336 5 | RS-485 communication check | ) g99 g5 9999 0.1s Os 165
g A4 time interval
IS 25 - icati
£ | 337 s | RS-485 communication 0 to 150ms, 9999 1 9999 | 165
8 A5 waiting time setting
) 26 icati i
8 338 s Communication operation 0.1 1 0 155
) A6 command source
hd 27 i i
339 . Communication speed 0.1,2 1 0 155
A7 command source
28 icati
340 s Comm_umcaﬂon startup mode 01,2 10,12 1 0 154
A8 selection
29 - i i
341 5 RS 48_5 communication CR/LF 01,2 1 1 165
A9 selection
2A i i
342 3 Co'mmunlca'\tlon EEPROM 01 1 0 166
AA write selection
343 i‘; 3 | Communication error count — 1 0 177
2D
= 345 3 | DeviceNet address
3 AD Parameter for DeviceNet communication option (FR-
2 A7ND)
A 2E
o 346 3 | DeviceNet baud rate
AE
< 31
-5 349 5 Communication reset Parameter for CC-Link communication option (FR-
) b1 selection A7NC)
O
e
50 BCIl
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Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
387 57 3 Ipitial communication delay
D7 time
388 ;z 3 | Send time interval at hart beat
g 389 59 5 Minimum sending time at hart
o D9 beat Parameter for LONWORKS communication option (FR-
2 5 : A7NL)
8 390 oa 3 | % setting reference frequency
-
391 5B 5 Receive time interval at hart
DB beat
392 [5)2 3 | Event driven detection width
495 Zi 4 | Remote output selection 0,1 1 0 102
L o
% 2 60
£ 5| 49 & 4 | Remote output data 1 0 to 4095 1 0 102
]
o o
497 Zi 4 | Remote output data 2 0 to 4095 1 0 102
S 500 00 5 Comml_mlcatl_o'n error
E 80 execution waiting time
25 o1 Communication error I '
E = 501 st ° | occurrence count display Parameter for communication option
IS 02 i
S 502 5 Stop moge s_electlon at
O 82 communication error
) 03 ) )
2 503 5 | Maintenance timer 0 (1 to 9998) 1 0 217
g 83
Q
g 04 - -
s | 504 s | Maintenance timer alarm 0 to 9998, 9999 1 9999 | 217
s 84 output set time
2A Communication station
~ 542 A ° | number (CC-Link)
c . . . .
5 2B . Parameter for CC-Link communication option (FR-
5 543 . ° | Baudrate (CC-Link) A7NC)
O
544 f\z 5 | CC-Link extended setting
1S 549 Zi 5 | Protocol selection 0,1 1 0 177
IS
Q 32 NET mode operation
é 550 B2 ° | command source selection 01,9999 1 9999 155
£ 83 PU mode operation command
8 551 B3 ° | source selection 1.2 1 2 155
o 555 ;; 5 | Current average time 0.1to0 1.0s 0.1s 1s 218
[
% ‘g 556 Zz 5 | Data output mask time 0.0 to 20.0s 0.1s Os 218
€ o
o £ 39 . Rated
= Current average value monitor .
3 557 B O signal output reference current 0 to 500A/0 to 3600A | 0.01/0.1A IQ[YI‘?’Q:T?{ 218
3F izati i ina-
o 563 5 | Energization time carrying (0 to 65535) 1 0 104
BF over times
o 40 Operating time carrying-over
564 e % |times (0 to 65535) 1 0 104
@ 46
££ | 570 5 | Multiple rating setti 01 1 0 65
E 2 o ultiple rating setting ,
— | 571 g 5 | Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 80
— | 573 22 6 | 4mA input check selection 1, 9999 1 9999 | 138
e
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Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
4B Output interruption detection
5 575 cB 5 time 0 to 3600s, 9999 0.1s 1s 188
5 576 4C 5 Output interruption detection 0 to 400Hz 0.01Hz OHz 188
8 cc level ’
o | 577 |* 5 |Outputinterruptionrelease | g54 ;91000 0.1% 1000% | 188
cD level )
4E Auxiliary motor operation
578 ce ° |selection Oto3 1 0 201
4F Motor connection function
579 cF  ° | selection Oto3 1 0 201
580 ;2 6 | MC switching interlock time 0 to 100s 0.1s 1s 201
581 Zi 6 | Start waiting time 0 to 100s 0.1s 1s 201
582 | ¥ ¢ |Auxiliary motor connection- | 4y, 36005 9999 0.1s 1s 201
D2 time deceleration time ’ ’
53 Auxiliary motor disconnection-
C 583 bz | time acceleration time 0 to 3600s, 9999 0.1s 1s 201
i<} 54 ili i
g5 | 584 ¢ | Auxiliary motor 1 starting 0 to 400Hz 0.01Hz 50Hz | 201
c D4 frequency
=) oy .
o | Bg5 | >  |Auxiliary motor 2 starting 0 to 400Hz 0.01Hz 50Hz | 201
g D5 frequency :
. 586 | o ¢ |Auxiliary motor 3 starting 0 to 400Hz 0.01Hz 50Hz | 201
D6 frequency ’
57 Auxiliary motor 1 stopping
587 o7 6 frequency 0 to 400Hz 0.01Hz OHz 201
588 | >0 g |Auxiliary motor2stopping | g 4 400 0.01Hz OHz | 201
D8 frequency ’
589 | > ¢ |Auxiliary motor 3 stopping 0 to 400Hz 0.01Hz OHz | 201
D9 frequency ’
590 5A 6 Auxiliary motor start detection 0 to 3600s 0.1s 5s 201
DA time )
58 Auxiliary motor stop detection
591 s ¢ |time 0 to 3600s 0.1s 5s 201
592 [5)2 6 | Traverse function selection 0,1,2 1 0 210
c 593 ;'; 6 | Maximum amplitude amount | 0 to 25% 0.1% 10% 210
2
g | 594 |  |Amplitude compensation 0to 50% 0.1% 10% | 210
= DE amount during deceleration
3 5F i i
S 595 ¢ | Amplitude compensation 0 to 50% 0.1% 10% | 210
z DF amount during acceleration
= 596 EZ 6 | Amplitude acceleration time 0.1 to 3600s 0.1s 5s 210
597 Zi 6 | Amplitude deceleration time 0.1 to 3600s 0.1s 5s 210
— 611 22 6 | Acceleration time at arestart | O to 3600s, 9999 0.1s 5/15s 113
— | 867 g s | AM output filter 0to 5s 0.01s 0.01s | 108
— 869 éi 8 | Current output filter 0 to 5s 0.01s 0.02s 108
48 Input phase failure protection
— 872 cs 8 selection 0,1 1 0 121
&)
52 BCI
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Write % Increments Page 0
52 i i
5 882 ¢ | Regeneration avoidance 0.1 1 0 212
5 D2 operation selection
c 53 N N
2 | 883 s | Regeneration avoidance 300 to 800V 0.1V DC760V | 212
ot D3 operation level
c 54 . N
s 884 o | Regeneration avoidanceat 0to5 1 0 212
S D4 deceleration detection sensitivity
g 55 Regeneration avoidance
8 885 0s 8 | compensation frequency limit | O to 10Hz, 9999 0.01Hz 6Hz 212
c value
Q
3 % Regeneration avoidance
> | 886 g | "oY ! 0 to 200% 0.1% 100% | 212
@ D6 voltage gain
58
o | 888 8 | Free parameter 1 0 to 9999 1 9999 220
[ORN] D8
o E
g 59
S | 889 8 | Free parameter 2 0 to 9999 1 9999 220
D9
58 Cumulative power monitor
891 | s ® | digit shifted times 0to 4, 9999 ! 9999 | 123
892 [5)2 8 | Load factor 30 to 150% 0.1% 100% 123
5D . . SLD/LD value
893 o Energy saving monitor . 0.1 to 55kw/ 0.01/0.1kW of Applied 123
DD reference (motor capacity) 0 to 3600kW .
§ moter Capacity
'CE) 5E Control selection during
IS 894 o 8 | commercial power-supply 0,1,2,3 1 0 123
= operation
= 5F i
g 895 o | Power saving rate reference 0.1, 9999 1 9999 123
> DF value
(2]
2 | 896 | s |Power unitcost 0 to 500, 9999 0.01 9999 | 123
w
61 i i
897 g | POWersaving monitoraverage | 4 4, 1000h, 9999 1 9999 | 123
E1 time
62 i i
898 g | Power saving cumulative 0. 1, 10, 9999 1 9999 123
E2 monitor clear
= —— -
899 g | Operationtimerate (estimated | 1095 9999 0.1% 9999 | 123
E3 value)
Co * CAt inal calibrati 110
1 erminal calibration — — —
(900) | oc
Cl ® AM t inal calibrati 110
(901) | oo 1 erminal calibration — — —
5E i i
Cc2 ) Tt_ermlnal 2 frequency setting 0 to 400Hz 0.01Hz OHz 133
(902) | o bias frequency
5E i i
0 C3 ) Tt_ermlnal 2 frequency setting 0 to 300% 0.1% 0% 133
g (902) | oE bias
1S SF i i
s 125 ) Termlnal 2 frequency setting 0 t0 400Hz 0.01Hz 50HZ 133
g (903) | oF gain frequency
c 5F . R
S C4 ) Termlnal 2 frequency setting 0 10 300% 0.1% 100% 133
3 (903) | or gain
= C5 60 Terminal 4 frequency settin
8 ]S duency 9 | 0to400Hz 0.01Hz OHz | 133
(904) | eo bias frequency
60 i i
C6 ) Tt_ermlnal 4 frequency setting 0 to 300% 0.1% 20% 133
(904) | eo bias
126 | 61 , | Terminal 4 frequency setting 0 t0 400Hz 0.01Hz 50HZ 133
(905) | &2 gain frequency '
61 i i
Cc7 ) Termlnal 4 frequency setting 0 10 300% 0.1% 100% 133
(905) | &1 gain
&)
BCI 53
nv

elektromotoren

Parameter List

w

PARAMETERS




"
2
—
S
[
-
]
S
I
S
IS
o

Parameter List

AN

Instruction _
Code Minimum Initial Refer Custormer
Function | Parameters | Read 3 Name Setting Range Setting to .
E Value Setting
wie 2 Increments Page
c8 e C t output bi i | 0 to 100% 0.1% 0% 110
c (930) | 1 | Current output bias signa 0 b 1% b
55 "
% g c9 1 | Current output bias current 0 to 100% 0.1% 0% 110
3= (930) | Fa
8‘2 c10 | 78 1 | Current output gain signal 0 to 100% 0.1% 100% 110
E s (931) | rs putg g () 1% (
3| c11 | _
1 | Current output gain current 0 to 100% 0.1% 100% 110
(931) | r8
— 989 ;Z 9 | Parameter copy alarm release | 10, 100 1 10/100 —
990 | >* s | PU buzzer control 0,1 1 1 223
) DA
a
991 32 9 | PU contrast adjustment 0to 63 1 58 223
_ | Pr.CL — Parameter clear 0,1 1 0 224
[0
= 'g ALLC — | All parameter clear 0,1 1 0 225
()
O % Er.CL — | Alarm history clear 0,1 1 0 228
= | PCPY — | Parameter copy 0,123 1 0 226

54
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Parameters according to purposes

3.2 Adjust the output torque of the motor (current) 57
3.2.1  Manual torque DOOSE (Pr.0, Pr.AB) ......c.coueciiiiiiiiieieestesteste ettt e e s te st e s saeseesestesbessstesbessassensesesbesaenseseensenes 57
3.2.2  Simple magnetic flux vector control (Pr.80, Pr.90).........ccotiiiiriecreee ettt se e sse e e eneenas 58
3.2.3  Slip compensation (Pr. 245 10 Pr. 247) ..ottt ettt sa e b e se st e st et et e e b e ae st e e e s enes 59

3.2.4  Stall prevention operation
(Pr.22, Pr.23, Pr.48, Pr.49, Pr.66, Pr.148, Pr.149, Pr.154, Pr.156, Pr.157)

3.25  Load pattern SEIECHON (Pr.14).......ci ettt sttt b et e b tese st e aestesbesesanseseenense e
B S I Y V1117 L= =T o [ (d B {0 OSSR
3.3 Limit the output frequency
3.3.1  Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18) c...ciciiiiiiiiieiee ettt sttt st s be s s s ene s 66
3.3.2  Avoid mechanical resonance points (Frequency jump) (Pr. 31 t0 Pr. 36) ......cccceieiririreneieeree e 67
3.4  Set V/IF pattern 68
3.4.1 Base frequency, voltage (Pr.3, Pr.L9, PrAT) ..ottt ae e b s ne b sne e 68
3.4.2  Adjustable 5 points V/F (Pr. 71, Pr. 200 t0 109)......cccoeireiirierieeieeeiese st seeste et sieseesaeseeseseeseeseesesneesessesaessesesnsanes 70
3.5 Frequency setting by external terminals 71
3.5.1  Multi-speed setting operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 t0 Pr. 239) .......cccooiiiiiieeeeeeere e 71
R STV [o o o o 1= = 1[0 o I (o g T o R ) OSSO 73
3.5.3  Input compensation of multi-speed and remote Setting (Pr. 28) ........cccoveieieiiie s 75
3.5.4  Remote setting FUNCHION (Pr. 59) ........o ittt sttt st b e e e e e e e e e e e e seeaeeaesbesbeneeneereaneseenes 76
3.6 Setting of acceleration/deceleration time and
acceleration/deceleration pattern 78
3.6.1  Setting of the acceleration and deceleration time (Pr.7, Pr.8, Pr.20, Pr.21, Pr.44, Pr.45).......cccccocevvivievenereernnn. 78
3.6.2  Starting frequency and start-time hold function (Pr.13, Pr.571) ..o 80
3.6.3  Acceleration/deceleration pattern (Pr.29, Pr.140 t0 Pr.143).. ..ot sse e e enas 81

3.7 Selection and protection of a motor

3.7.1  Motor protection from overheat (Electronic thermal relay function) (Pr.9)
I A Y o o)1= T W0 7o 1 (o) g (d P4 ISR

3.8 Motor brake and stop operation

Parameters according to purposes

3.8.1  DCinjection brake (Pr. 10 10 Pr. 12).. ..o oiieiirereieete sttt e esee e e e e eee e e s e e e e e esesaesessessessessensenessesaenseneensanes 85

3.8.2  Selection of a regenerative brake (Pr. 30, Pr.70)......c.cccciiiiiiiiieieieicie sttt neene s 87

3.8.3  StOP SEIECHON (Pr.250).. .. e teieieiteitisieieeeeste st estet et ete st e te e e e esestesbesseseeseasesseabeseesseseebessessesseseasesbesbassenseseabesaeeteanenrenes 88
3.9 Function assignment of external terminal and control 89

3.9.1 Inputterminal function selection (Pr.178 t0 Pr.189).........cccciiiriiiiiiseie ettt re et sa e sae e e eseenas

3.9.2 Inverter output shutoff signal (MRS SIgN@AI, Pr. 17) ....cviiiiiiieieite ettt a e s enas

3.9.3  Second function RT signal reflection time selection (Terminal RT, Pr. 155) .......ccccooeiiiiinicncnnne

3.9.4  Start signal selection (Terminal STF, STR, STOP, Pr. 250) .......ccccceitiiiieiiiiieeeeeeise e

3.9.5  Output terminal function selection (Pr. 190 t0 Pr. 196).........cocereriiriiereieeeese e

3.9.6  Detection of output frequency (SU, FU, FU2 signal, Pr. 41 to Pr. 43, Pr. 50)
3.9.7  Output current detection function

(Y12 signal, Y13 signal, Pr. 150 t0 Pr. 153, Pr. 166, Pr. 167) .....cccceeirirerieieesesieseesie e ssesee e e ssaneeessesneseas 100
3.9.8  Remote output function (REM signal, Pr. 495 t0 Pr. 497) ...ttt 102
3.10 Monitor display and monitor output signal 103
3.10.1 Speed display and speed Setting (Pr.37, Pr.LA4) ... ...ttt st st e e eae 103
3.10.2 DU/PU monitor display selection (Pr.52, Pr.170, Pr.171, Pr.268, Pr.563, Pr.564, Pr.891) 104
3.10.3 CA, AM terminal function selection (Pr.54 to Pr.56, Pr.158, Pr.867, Pr.869)..........cccccceiermirnrienienesieienencsenens 108 3
3.10.4 Terminal CA, AM calibration (Calibration parameter CO (Pr. 900), C1 (Pr. 901), C8 (pr.930) to C11 (Pr. 931)). 110
3.11 Operation selection at power failure and instantaneous power failure 113
3.11.1 Automatic restart after instantaneous power failure / flying start &
(Pr. 57, Pr. 58, Pr. 162 t0 Pr. 165, Pr. 299, Pr. B1L1) .......cceriirreiinirieienieisieese s ses e 113 LLl
3.11.2 Power failure-time deceleration-to-stop function (Pr. 261 t0 Pr. 266).........ccccoeirerieiinenreneeese e eas 116 E
3.12 Operation setting at alarm occurrence 118 <§E
3.12.1  Retry function (Pr. 65, Pr. 67 10 Pr.B9) .........cciivieeeieeeeseeseeseessesssssseesses s sessssssssssesssssssssssssessss s sssssssesssssesssssesnes 118 o
3.12.2  Alarm code OULPUL SEIECHION (PF.76) .....c.eiuieeeeeeieieeteree ettt te e et tesaeste e e e eaesresaeseesbasesseneeseseenessenseneeneeseaneas 120 &
3.12.3 Input/output phase failure protection selection (Pr.251, Pr.872) .......ccccveveieieiieriisesieseesiee e sie e sassesseeessseeneas 121
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3.13 Energy saving operation and energy saving monitor 122

3.13.1 Energy saving control and optimum excitation control (Pr.60)...........cccovevuereiiiiiiseie e 122
3.13.2 Energy saving monitor (Pr. 891 t0 Pr. 899) ..ottt sttt s e et sae e e nan 123
3.14 Motor noise, noise reduction 128
3.14.1 PWM carrier frequency and Soft-PWM control (Pr.72, Pr.240, Pr.260) ........cccccuviiiiiereneesesesesieseesise e sessesnens 128
3.15 Frequency setting by analog input (terminal 1, 2, 4) 129
3.15.1  Analog iNPUL SEIECHON (Pr.73, Pr.267)....cccieieeeieeste sttt sttt s se e s s tesbestesbasesteseseseenessensessenseseaseas 129
3.15.2 Analog input compensation (Pr.73, Pr.242, Pr.243, Pr.252, Pr.253) ......cccccciiiiiereieeisesiseesieseeeesssesesessessesaaees 131
3.15.3  INPUL filter M@ CONSLANT (PF.74) ...ttt ettt ettt sttt e e e ebe e e te s e e e eeesbeneeneebeeaeseesbensenesneseeseeanan 132
3.15.4 Bias and gain of frequency setting voltage (current)
(Pr. 125, Pr. 126, Pr. 241, C2(PF. 902) t0 C7(PY. 905)) ...eeveeeeeeeeeeeereeereeeoeeeeseseseesseseseseeeessseseeeeesesssssesssesseessenon 133
3.155 4mA input check of CUMeNt INPUL (Pr. 573)...cciiiiiieieriiesiestesiete sttt ettt tesbesaeste b nesaestesbaean 138
3.16 Misoperation prevention and parameter setting restriction 140
3.16.1 Reset selection/disconnected PU detection/PU stop Selection (Pr.75) ..o 140
3.16.2 Parameter write diSable SEIECHON (Pr.77) ....cvciiiiece ettt sttt bete e st e e esessense e enseseeneas

3.16.3 Reverse rotation prevention selection (Pr.78)

3.16.4 Display of applied parameters and user group function (Pr.160, Pr.172 10 Pr.174) .......cooiiiiieieieine e 144
@ 3.17 Selection of operation mode and operation location 146
%)
o 3.17.1  Operation MOde SEIECHON (Pr. 79)....... ittt ettt a e s bt sttt et e sbesee st ebese e s e e eseenesaenseneeneeseaneas 146
o 3.17.2 Operation mode at power 0N (Pr. 79, Pr. 340)........cooi it eseseeseeseese et se e e ne e aessenee e eneeseeneas 154
3 3.17.3 Operation command source and speed command source during
o communication operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551) .....ccccctiiiiiirerese e 155
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§ 3.18.1 Wiring and configuration of PU connector...............
8 3.18.2 Wiring and arrangement of RS-485 terminals
8 3.18.3 Initial settings and specifications of RS-485 communication
" (Pr. 117 to Pr. 124, Pr. 33110 Pr. 337, Pr. 34L) ..ottt enas
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D 3.18.5 Mitsubishi inverter protocol (computer link communication)
o 3.18.6 Modbus-RTU communication specifications (Pr. 331, Pr. 332, Pr. 334, Pr. 343, Pr. 549).......ccccooiiininennneens 177
@© . .
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[a
3.19.1 PID control (Pr. 127 t0 Pr. 134, Pr. 575 10 Pr. 577) ettt sttt e e eae 188
3.19.2 Commercial power supply-inverter switchover function (Pr. 135 to Pr. 139, Pr. 159)......cccccceiiininirinneeeenne 196
3.19.3 Advanced PID function (pump function) (Pr. 575 t0 Pr. 591) .....ccccuiiiiiiiiiieieie it enens 201
3.19.4  Traverse function (Pr. 592 10 Pr. 5O7) ... ettt sttt a e s et st e e e e s s s e e e e eneeneas 210
3.19.5 Regeneration avoidance function (Pr.882 10 Pr.886) .........c.ccuriiiriririreririenresesesie sttt 212
3.20 Useful functions 214
3.20.1 Cooling fan operation SEIECHON (Pr.244) ...ttt st b e et b e s e e e e e e eaesbe s e e eneeseeaeas 214
3.20.2 Display of the life of the inverter parts (Pr. 255 t0 Pr.259).......cccciiiiiiiiiiiseiese sttt a e eneas 215
3.20.3 Maintenance timer alarm (Pr.503, Pr.504) ... ..o oottt e e e st ebe b see st e e e nesaeseesaenan 217
3.20.4 Current average value monitor signal (Pr.555 10 Pr.557)......ccciiiiieieiiiiiseseeeeeess et 218
3.20.5 Free parameter (Pr.888, Pr.889) .........cccvciiiiiiiieiesieei e stestestesse e s te s e saesae e e esestessessesseseesaseesseseebessestessesessestesreeen 220
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3.21.1 PU display language SEIECHON (Pr.145) ....c..ciciiiieiie ettt sb e resbese e s s eseesessensesaenseseaseas 221
3.21.2 Operation panel frequency setting/key lock operation selection (Pr. 161) ........cccccvvieiiienereerierieeeiseseseeeeennens 221
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3.21.4 PU contrast adjuStMENt (PT.991) .......cccoiiiiieiiiiiiestesieec st ste e ste et e s ebe s e e e eseeseesaseesseseabessessesseseesessessaean 223
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7/Adjust the output torque of the motor (current)

3.2 Adjust the output torque of the motor (current)

Purpose Parameter that must be set Refer to page
Set starting torque manually Manual torque boost Pr.0, Pr.46 57
Autom:_;mcally control output power Simple magnetic flux Pr.80, Pr.90 58
according to load vector control
Compensate for motor slip to secure Slip compensation Pr.245 to Pr.247 59
low-speed torque
Limit output power to prevent inverter | Stall prevention Pr.22, Pr.23, Pr.66, 60
trip operation Pr.154, Pr.156, Pr.157
Select overload according to application | Load pattern selection Pr.14 64
Change the overload current rating Multiple rating setting Pr 570 65

specifications

3.2.1 Manual torque boost (Pr.0, Pr.46)

You can compensate for a voltage drop in the low-frequency region to improve motor torque reduction in the

low-speed range.
®Motor torque in the low-frequency range can be adjusted to the load to increase the starting motor torque. W@ page 66
®The starting torque boost can be changed by switching between terminals.
0% page 78
i
Parameter L Setting S
Number Name Initial Value Range Description i@ page 68
00023 6%
00038 to 00083 4%
00126, 00170 3%
! 0, 0,
0 Torque boost 00250 1 00770 % 01to 30% | Setthe output voltage at OHz as %.
00930, 01160 1.5%
01800 or more 1%
Set the torque boost value when
0,
4641 Secotnd torque 9999 01030% | he RT signal is on.
008 9999 Without second torque boost

*1  They can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

A

(1) Starting torque adjustment

100% [~
- On the assumption that Pr. 19 Base frequency voltage is 100%, set
Oulttput the output voltage at OHz in % in Pr. O (Pr. 46).
voltage

- Adjust the parameter little by little (about 0.5%), and check the
motor status each time. If the setting is too large, the motor will
overheat. The guideline is about 10% at the greatest.

Pro ;
Prds Setting
range

0 Output frequency(Hz) Base
frequency

(2) Set multiple base frequencies (RT signal, Pr. 46)

- Use the second torque boost when changing the torque boost according to application or when using multiple
motors by switching between them by one inverter.
- Pr. 46 Second torque boost is made valid when the RT signal turns on.

| REMARKS |

- The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 91)
- The RT signal is assigned to the RT terminal in the default setting. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal
function selection), you can assign the RT signal to the other terminal.

»

—— CAUTION 3
Increase the setting when the distance between the inverter and motor is long or when motor torque is insufficient in the low-
speed range. If the setting is too large, an overcurrent trip may occur.
When simple magnetic flux vector control is selected in Pr. 80, the settings of Pr. 0 and Pr. 46 are invalid. wn
When using the inverter dedicated motor (constant torque motor) with the 00126 or 00170, set the torque boost value to 2%.If nd
the initial set Pr. 71 value is changed to the setting for use with a constant-torque motor, the Pr. 0 setting changes to the 1]
corresponding value in above. =
Changing the terminal assignment using Pr. 178 to Pr. 189 (Input terminal function selection) may affect the other functions. L
Please make setting after confirming the function of each terminal. <§E
+ Parameters referred to ¢ o
Pr. 3 Base frequency, Pr. 19 Base frequency voltage (35 Refer to page 68 &

Pr. 71 Applied motor 035~ Refer to page 84
Pr. 80 Motor capacity (simple magnetic flux vector control) (3 Refer to page 58
Pr. 178 to Pr.189 (Input terminal function selection) (3 Refer to page 89

)
BCI. >

elektromotoren




Adjust the output torque of the motor (current)\f

3.2.2 Simple magnetic flux vector control (Pr.80, Pr.90)

(Simple magnetic flux vector control)

5 Providing optimum excitation to the motor can also produce high torque in a low-speed range.
0% page 146
P Pr.100, 4

14
03 page 70

PSLagbeéfr Name {;‘;lt'ﬁ Setting Range Description
0.4to .
01160 or less 55KW Set the capacity of the motor used to
Motor capacity (simple select simple magnetic flux vector
80 magnetic flux vector control) 9999 01800 or more vto control
3600kwW '
9999 V/F control is performed
01160 or less 0 to 50Q2|Used to set the motor primary
Oto |resistance value.
90 Motor constant (R1) 9999 01800 or more 400mQ |(Normally setting is not necessary.)

9999

Use the Mitsubishi motor (SF-JR,
SF-HRCA) constants

POINT i

The number of motor poles should be any of 2, 4 and 6 poles.
Single-motor operation (One motor for one inverter)
The wiring length from inverter to motor should be within 30m

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Automatically control optimum torque (Pr.80)

When simple magnetic flux vector control is not used, set "9999" (initial value) in Pr.80.
- Set the used motor capacity (equal to or one rank higher than the inverter capacity).

| REMARKS |

I When using a constant-torque motor, set Pr. 71 Applied motor to "1" (constant-torque motor).

CAUTION

When simple magnetic flux vector control is selected, the rated motor frequency is set in Pr. 3 and the rated motor voltage is set
in Pr. 19. The base frequency voltage is handled as 400V when "9999" or "8888" is set in Pr. 19 .

Adjustable 5 points V/F, energy saving operation mode, optimum excitation control function only under V/F control. They do not
function for simple magnetic flux vector control.

(2) Set the motor constant (Pr.90)

- Normally setting is not necessary. When you need more torque under simple magnetic flux vector control for
other manufacturer’s motor, set the motor primary resistance value (R1) for Aconnection. When the setting
value is "9999" (initial value), the motor constant is based on the Mitsubishi motor constant (SF-JR, SF-HRCA).

—— ¢ Parameters referred to ¢
Pr. 3 Base frequency, Pr. 19 Base frequency voltage (35~ Refer to page 68
Pr. 60 Energy saving control selection 03~ Refer to page 122
Pr. 71 Applied motor 035~ Refer to page 84
Pr. 77 Parameter write selection (3% Refer to page 143

58
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7/Adjust the output torque of the motor (current)

3.2.3 Slip compensation (Pr. 245 to Pr. 247)

| The inverter output current may be used to assume motor slip to keep the motor speed constant. Vﬂmy
0¥ page 214
PsLar:]nbeetrer Name Initial Value | Setting Range Description @@ page 88

0.01 to 50% Used to set the rated motor slip.
0, 9999 No slip compensation

Used to set the slip compensation
response time. When the value is made
Slip compensation time 0.5s 0.01 to 10s smaller,'respor?se will be faster. Howgver,
constant as load inertia is greater, a regenerative
overvoltage (E.OVO) error is more liable
to occur.

Slip compensation is not made in the

0 constant output range (frequency range
9999 above the frequency set in Pr.3)

Slip compensation is made in the constant
output range.

245 Rated slip 9999

246

Constant-output region slip

247 . )
compensation selection

9999

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

Slip compensation is validated when the motor rated slip calculated by the following formula is set to Pr. 245. Slip
compensation is not made when Pr. 245 = "0" or "9999".

Synchronous speed at base frequency - rated speed

Rated slip = Synchronous speed at base frequency

100[%]

| REMARKS

When performing slip compensation, the output frequency may become greater than the set frequency. Set the Pr. 1 Maximum
frequency value a little higher than the set frequency.

¢ Parameters referred to ¢
Pr. 1 Maximum frequency 035 Refer to page 66

Pr. 3 Base frequency U35 Refer to page 68

w

PARAMETERS
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3.2.4 Stall prevention operation
(Pr.22, Pr.23, Pr.48, Pr.49, Pr.66, Pr.148, Pr.149, Pr.154, Pr.156, Pr.157)

This function monitors the output current and automatically changes the output frequency to prevent the

inverter from coming to an alarm stop due to overcurrent, overvoltage, etc. It can also limit stall prevention

and fast-response current limit operation during acceleration/deceleration, driving or regeneration.

® Stall prevention
If the output current exceeds the stall prevention operation level, the output frequency of the inverter is
automatically varied to reduce the output current.
Also the second stall prevention function can restrict the output frequency range in which the stall

prevention function is valid. (Pr.49)

® Fast-response current limit
If the current exceeds the limit value, the output of the inverter is shut off to prevent an overcurrent.

Parameter Name Initial Value setting Description
Number Range
0 Stall prevention operation selection becomes
Stall prevention operation invalid.
22 P P 110% * « | Set the current value at which stall prevention
level 0.1to 120% - :
operation will be started.
9999 Analog variable
: : The stall operation level can be reduced when
Stall prevention gperatlon 0to 150% * | operating at a high speed above the rated
23 level compensation factor 9999 frequency.
at double speed 9999 Constant according to Pr. 22
. 0 Second stall prevention operation invalid
48 Second stall prevention 110% * h dsall . Ton Tevel 5
operation current ) 0.1 to 120% * Sete second stall prevention operation level can be
0 Second stall prevention operation invalid
49 Seconq stall prevention OHz 0.01 to 400Hz | S€t the frequency at which stall prevention
operation frequency operation of Pr. 48 is started.
9999 Pr. 48 is valid when the RT signal is on.
Stall prevention operation Set the frequency at which the stall operation level
66 reduction starting frequency 50Hz 0 to 400Hz is started to reduce.
148 Stall prevention level at OV 110% * 0 to 120% * ' .
input. Stall prevention operation level can be changed
i by the analog signal input to terminal 1.
149 Stall_preventlon level at 120% * 0 to 120% * y g sig p
10V input.
: With voltage
Voltage reduction 0 reduction You can select whether to use output
154 selection during stall 1 Without voliage voltage reduction during stall
i i . revention operation or not.
prevention operation 1 reduction p p
: : You can select whether stall prevention operation
156 St?” [t)_reventlon operation 0 1002)0 i(l)l and fast-response current limit operation will be
selection ’ performed or not.
010 255 Set the output start time of the OL signal output
157 OL signal output timer 0s when stall prevention is activated.
9999 Without the OL signal output

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

* When Pr. 570 Multiplerating setting = "1", performing parameter clear changes the initial value and setting range. (Refer to page 65)

Pr.22

/7 Output current

CAUTION

Stall prevention operation example

1)

Setting of stall prevention operation level (Pr.22)
Set in Pr. 22 the ratio of the output current to the rated inverter current

at which stall prevention operation will be performed. Normally set
110% (initial value).
- Stall prevention operation stops acceleration (makes deceleration)
during acceleration, makes deceleration during constant speed, and
stops deceleration during deceleration.
- When stall prevention operation is performed, the OL signal is output.

If an overload status lasts long, an inverter trip (e.g. electronic thermal relay function (E.THM)) may occur.
When Pr. 156 has been set to activate the fast-response current limit (initial setting), the Pr. 22 setting should not be higher
than 140%. The torque will not be developed by doing so. (When Pr. 570 = "1")

60
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7/Adjust the output torque of the motor (current)

(2) stall prevention operation signal output and output timing adjustment (OL signal, Pr. 157)

- When the output power exceeds the stall prevention operation level and stall prevention is activated, the stall
prevention operation signal (OL signal) turns on for longer than 100ms. When the output power falls to or below
the stall prevention operation level, the output signal turns off.

- Use Pr. 157 "OL signal output timer" to set whether the OL signal is output immediately or after a preset period
of time.

. This operation is also performed when the regeneration avoidance function =i (overvoltage stall) is executed.

Pr. 157 Setting Description
0 Overload state |7 AI
A Output immediately. (OL operation)
(initial value)
0.1to 25 Output after the set time (s) has elapsed. OL output signal v 7
9999 Not output.

Pr157 Settime(s)

REMARKS |

- The OL signal is assigned to the terminal OL in the initial setting. The OL signal can also be assigned to the other terminal
by setting "3 (positive logic) or 103 (negative logic)" to any of Pr. 190 to Pr. 196 (output terminal function selection).

—— CAUTION
If the frequency has fallen to 0.5Hz by stall prevention operation and remains for 3s, an alarm (E.OLT) appears to shutoff
the inverter output.

- When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

(3) Setting of stall prevention operation in high frequency region (Pr.22, Pr.23, Pr.66)

A
pr22 c Setting example (" pr.22 = 110%
When Pr.23=9999 o A Pr.23 =100%
c I 3 Pr.66 = 50Hz
S o 110
2 8 .
o g S
o Q c
Q 8 k)
9 o = >
S = se
2 g oL 5
S c —~ (Ce]
g sg 82
ey BT =5 275
5 | 35 S8 1833
=3 ‘ jols 0 1375 7 0 | ‘
(% e :‘fPr,Zj‘ 8 ! ! ! ! ! >
- 400Hz 0 50 100 200 300 400

Output frequency (Hz) Output frequency (Hz)

- During high-speed operation above the rated motor frequency, acceleration may not be made because the

motor current does not increase. If operation is performed in a high frequency range, the current at motor
lockup becomes smaller than the rated output current of the inverter, and the protective function (OL) is not
executed if the motor is at a stop.
To improve the operating characteristics of the motor in this case, the stall prevention level can be reduced in
the high frequency region. This function is effective for performing operation up to the high-speed range on a
centrifugal separator etc. Normally, set 50Hz to Pr. 66 and 100% to Pr. 23.

- Formula for stall prevention operation level

Pr22-A Pr.23 - 100
. . )= A+
Stall prevention operation level (%)= A+B x [ 522 B 1x] 100 | 3
0, 0,
However, A = Pr.66(Hz) x Pr.22(%) B = Pr.66(Hz) x Pr.22(%)
Output frequency (H) 400Hz

- When Pr. 23 Sall prevention operation level compensation factor at double speed = "9999" (initial value), the stall
prevention operation level is kept constant at the Pr. 22 setting up to 400Hz.

PARAMETERS
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(4) Set multiple stall prevention operation levels (Pr.48, Pr.49)
Setting "9999" in Pr. 49 Second stall prevention operation frequency and

c I . . . .

SEa turning the RT signal on make Pr. 48 Second stall prevention operation

== . . -

% g Du;lng acceleration current valid.

a% In Pr. 48, you can set the stall prevention operation level at the output

g 3 frequency from OHz to that set in Pr. 49.

° ! During acceleration, however, the operation level is as set in Pr. 22.

Pr48 _|Duringdeceleration/constant speed . This function can also be used for stop-on-contact or similar operation

Pr49  Running frequency by decreasing the Pr. 48 setting to weaken the deceleration torque

(stopping torque).
Set frequency|exceeds Pr: 49 |

Pr. 49 Setting Operation
Output 0
frequency (Hz i jon i .
q y (Hz) Output (initial value) The second stall prevention operation is not performed
fsrgéuency If the output frequency is equal to or less than the
Prd9 ‘ 0.01Hz to 400Hz frequ_ency s_et in Pr. 49,_ the second stall prevention
| function activates. (during constant speed or
| deceleration)+1
Stall i ‘ - —
prevention ‘ ‘ The second stall prevention function is performed
level | Pr. 22 ! \ 99992 according to the RT signal.
used Pr 48 RT signal ON ... Stall level Pr. 48
used RT signal OFF ... Stall level Pr.22
. *1  The smaller setting of the stall prevention operation levels set in Pr. 22 and Pr. 48
Set frequency is|Pr. 49 or less has a higher priority.
*2  When Pr. 22 = "9999" (Stall prevention operation level analog input), the stall
Output . : : - : :
frequency (Hz) prevention operation level also switches from the analog input (terminal 1 input)
to the stall prevention operation level of Pr. 48 when the RT signal turns on.
Qutput (The second stall prevention operation level cannot be input in an analog form.)
frequency
Pr49 L. / ,,,,,,
Set ----1----- ‘
frequency | \
T — —Time
n—*—n
Pr. 22 J LPK 48
used used
REMARKS |

- When Pr. 49 = "9999" (level changed according to frequency) and Pr. 48 = "0%"
The stall prevention operation level is 0% at or higher than the frequency set in Pr. 49.
In the initial setting, the RT signal is assigned to the RT terminal. By setting "3" to any of Pr. 178 to Pr. 189 (input terminal
function selection), you can assign the RT signal to the other terminal.

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 92)

(5) Stall prevention operation level setting by terminal 1 (analog variable)

Set Pr. 22 to "9999".

Current limit level (%) Current limit level at input power (10V/5V) - Input O to 5V (or 0 to 10V) to terminal 1.

Setusing Pr: 149. Select 5V or 10V using Pr. 73 Analog input

selection. When Pr. 73 = "1" (initial value), O to

+10V is input.

777777777777 SR - Set the current limit level at the input voltage

of OV in Pr. 148 Sall prevention level at OV input.

- Set the current limit level at the input voltage

» Input voltage (V) of 10V or 5V in Pr. 149 Sall prevention level at

(-5VDC/10V) ol (5VDC/10V) 10V input.

Initial setting 12007 | -~~~

»

Current limit level at input voltage 0V
Set using Pr: 148.

| REMARKS |

- The fast-response current limit level cannot be set.
- When Pr. 22 = 9999 (analog variable), functions other than the terminal 1 (auxiliary input, override function) are not executed.

)
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(6) To further prevent an alarm stop (Pr.154)

- When Pr. 154 is set to "0", the output voltage reduces during stall prevention operation. By making setting to
reduce the output voltage, an overcurrent trip can further become difficult to occur.
- Use this function where a torque decrease will not pose a problem.

Pr.154 Setting Description
0 Output voltage reduced
1
(initial value) Output voltage not reduced

(7) Limit the stall prevention operation and fast-response current limit operation according
to the operating status (Pr.156)

- Refer to the following table and select whether fast-response current limit operation will be performed or not and
the operation to be performed at OL signal output.

Stall prevention ; Stall prevention ;
operation selection | OL Signal operation selection | OL Signal
Fast-response | o:activated Output Fast-response | O:Activated Output
Pr. 156 current limit ®:Not activated O:Operation Pr. 156 current limit ®:Not activated O:Operation
o O: Activated continued o O:Activated continued
Setting | | s = S ) Setting . s = S h
®: Not E= 83| § | ®Operation ®: Not E= 83| § | ®Operation
activated & |2 0| B |notcontinued activated & | @ o | & |notcontinued
Els%| 3 4 Bls%| 3 4
< O a < O o
0
(initial @) o @) @) e} 16 @) @) @) O °
value)
1 ° (@] O O O 17 ® O @) O °
2 ©) ° O O o 18 O ° O ©) °
3 ° [ O O (@] 19 L] [ ] @) @) ®
4 O (@] [ O (@] 20 @) O ® O )
5 ° o ° ©) o 21 ° O ) (@) °
6 O ° ° O (@] 22 O [ ° o )
7 ° ° ° [®) e} 23 ° ° ° o) °
8 ©) o O [ (@] 24 @) @) O O °
9 L] o O [ (@] 25 [ O O [ ®
10 ©) ° O [ @] 26 O ° O o )
11 ° ° O [ @] 27 ° ° O ° )
12 O o ° ° o 28 ©) O ° ° °
13 [ @] ° [ (@] 29 [ O ° ° )
14 @) o L] L] e} 30 O [ ° ° °
15 ° ° ° ° [¢) 31 ° ° ° ° °
jo)) jo))
c c
S @) e} @) @) e} s ° @) @) @) O
a a
100 [ 101
2 |2 2 | 2
© ©
o ° ° ° ° e} o ° ° ° ° o
[<5) [<5)
34 34
o o

*1  When "Operation not continued for OL signal output” is selected, the " ,’:-,'-,’,'_ ,’- " alarm code (stopped by stall prevention) is displayed and

operation stopped. -
*2  The settings "100" and "101" allow operations to be performed in the driving and regeneration modes, respectively. The setting "101" disables
the fast-response current limit in the driving mode.

—— CAUTION
When the load is heavy, when the lift is predetermined, or when the acceleration/deceleration time is short, stall prevention is
activated and acceleration/deceleration may not be made according to the preset acceleration/deceleration time. Set Pr. 156
and stall prevention operation level to the optimum values.

In vertical lift applications, make setting so that the fast-response current limit is not activated. Torque may not be produced,
causing a drop due to gravity.

w
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/A CAUTION

/\ Do not set a small value as the stall prevention operation current.
Otherwise, torque generated will reduce.

AAlways perform test operation.
Stall prevention operation during acceleration may increase the acceleration time.
Stall prevention operation performed during constant speed may cause sudden speed changes.
Stall prevention operation during deceleration may increase the deceleration time, increasing the
deceleration distance.

——— o Parameters referred to ¢
- Pr.73 Analog input selection 035 Refer to page 129

- Pr. 178 to Pr.189 (Input terminal function selection) 035 Refer to page 89

- Pr. 190 to Pr. 196 (output terminal function selection) (& Refer to page 95
- Pr. 570 Multiple rating setting (&% Refer to page 65

3.2.5 Load pattern selection (Pr.14)

You can select the optimum output characteristic (V/F characteristic) for the application and load
03 page 80 characteristics.
¥ Pr.i5
m Parameter . ; .
Name Initial Value Setting Range Description
Number
" Load patt lect] 1 0 For constant torque load
oad pattern selection 1 For variable-torque loads

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) For constant-torque load (setting "0")

At or less than the base frequency voltage, the output voltage varies linearly with

the output frequency.
Set this value when driving the load whose load torque is constant if the speed
varies, e.g. conveyor, cart or roll drive.

»
>

I >
T

g
Output voltage 2

Pr.3 Base frequency If the load is a fan or pump, select "For rated torque load (setting "0")" in any of
Output frequency (Hz) the following cases.
When a blower of large moment of inertia (J) is accelerated in a short time
For constant-torque load such as rotary pump or gear pump
When load torque increases at low speed, e.g. screw pump

(2) For variable-torque load (setting "1", initial value)

At or less than the base frequency voltage, the output voltage varies with the output

frequency in a square curve.
Set this value when driving the load whose load torque varies in proportion to the

square of the speed, e.g. fan or pump.

»
-

)
Output voltage R

L »
>

Pr.3 Base frequency
Output frequency (Hz)

—— ¢ Parameters referred to ¢
Pr. 0 Torque boost (35 Refer to page 57
Pr.1 Maximum frequency 03 Refer to page 66

Pr.3 Base frequency (35 Refer to page 68

Pr.60 Energy saving control selection I35 Refer to page 122

Pr.80 Motor capacity (simple magnetic flux vector control) (& Refer to page 58
Pr. 178 to Pr.189 (Input terminal function selection) (&~ Refer to page 89

)
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3.2.6 Multiple rating (Pr.570)
You can use the inverter by changing the overload current rating specifications according to load applications.
Note that the control rating of each function changes.
Parameter Name Initial Value setting Description
Number Range
SLD
0 Ambient temperature 40°C,
Overload current rating 110% 60s, 120% 3s
. . . (Inverse time characteristics)
570 Multiple rating setting 0 D
1 Ambient temperature 50°C,
Overload current rating 120% 60s, 150% 3s
(Inverse time characteristics)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

¢ The initial value and setting range of the following parameters are changed by performing parameter clear and
reset after changing this parameter setting.

Pr. 570 Settin
Parameter g Refer to
Name 0
Number . 1 Page
(initial value)
9 rE;E;tromc thermal O/L Initial Value SLD rated current = LD rated current < 82
29 Stall prevention operation | Setting Range | 0, 0.1 to 120%, 9999 0, 0.1 to 150%, 9999 60
level Initial Value 110% 120%
Stall prevention operation | Setting Range 0 to 150%, 9999 0 to 200%, 9999
23 level compensation factor Initial Val 9999 9999 60
at double speed nitial Value
48 Second stall prevention Setting Range 0, 0.1to 120% 0, 0.1 to 150% 60
operation current Initial Value 110% 120%
56 Current monitoring Initial Value SLD rated current =1 LD rated current 1 108
reference
148 Stall prevention level at Setting Range 0to 120% 0 to 150% 60
OV input. Initial Value 110% 120%
Stall prevention level at Setting Range 0to 120% 0 to 150%
149 h — 60
10V input. Initial Value 120% 150%
150 Output current detection Setting Range 0to 120% 0 to 150% 100
level Initial Value 110% 120%
165 Stall prevention operation | Setting Range 0to 120% 0 to 150% 13
level for restart Initial Value 110% 120%
Current average value
557 monitor signal output Initial Value SLD rated current = LD rated current < 218
reference current
Energy saving monitor . .
893 reference (motor Initial Value SLD value of A.ppl|ed LD value of Applled 123
. moter Capacity 2 moter Capacity =2
capacity)
*1  The rated current differs according to the inverter capacity. Refer to rated specifications (page 252).
*2  For the 01160 or less, SLD/LD value of Applied moter Capacity is the same. Refer to rated specifications (page 252).
CAUTION
When Pr. 570 = "0" (initial value), Pr.260 PWM frequency automatic switchover becomes invalid. (Refer to page 128.)
e
BCI 65
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Limit the output frequency \?

3.3 Limit the output frequency

Purpose Parameter that must be set Refer to Page
Set upper limit and lower limit of Maximum/minimum Pr. 1, Pr. 2, Pr. 18 66
output frequency frequency

Perform operation by avoiding

machine resonance points Frequency jump Pr. 31 to Pr. 36 67

3.3.1 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18)

l You can limit the motor speed. Clamp the upper and lower limits of the output frequency.
0% page 57

7 Parameter N ) o
1% page 68 Ifl‘uambeere Name Initial Value Setting Range Description
01160 or less 120Hz imi
& page 91 1 Maximum frequency 0 to 120Hz Set the upper limit of the
¥/ Pr. 19 01800 or more 60Hz output frequency.
I3 page 68 -
2 Minimum frequency OHz 0to 120Hz Set the lower limit of the
output frequency.
High speed maximum 01160 or less 120Hz Set when performing the
18+ frequency 01800 or more 60Hz 120 to 400Hz operation at 120Hz or more.

*

The parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

 Clamped at the (1) Set maximum frequency

’

Output frequency /4 maximum frequency . Set the upper limit of the output frequency in Pr. 1 Maximum
H2) oy - frequency. If the frequency of the frequency command entered
! ‘ is higher than the setting, the output frequency is clamped at

Prl 1 the maximum frequency.

Pris ‘ When you want to perform operation above 120Hz, set the
U byt ‘ Frequency setting upper limit of the output frequency to Pr. 18 High speed maximum
ooy ‘ > frequency. (When Pr. 18 is set, Pr. 1 automatically switches to

0 5, 10V _ .
Clamped at the (4MA) (20mA) the frequency of Pr. 18. When Pr. 18 is set, Pr. 18 automatically
minimum frequency switches to the frequency of Pr. 1.)
| REMARKS |

- When performing operation above 60Hz using the frequency setting analog signal, change Pr. 125 (Pr. 126) (frequency setting
gain). If only Pr. 1 or Pr. 18 is changed, operation above 60Hz cannot be performed

(2) Set minimum frequency

Use Pr. 2 Minimum frequency to set the lower limit of the output frequency.
The output frequency is clamped by the Pr. 2 setting even the set frequency is lower than the Pr. 2 setting (The
frequency will not decrease to the Pr. 2 setting.)

REMARKS

When Pr. 15 Jog frequency is equal to or less than Pr. 2, the Pr.15 setting has precedence over the Pr. 2 setting.
When stall prevention is activated to decrease the output frequency, the output frequency may drop to Pr. 2 or below.

/A CAUTION

A If the Pr. 2 setting is higher than the Pr. 13 Sarting frequency value, note that the motor will run at the set
frequency according to the acceleration time setting by merely switching the start signal on, without entry of
the command frequency.

+ Parameters referred to ¢
Pr. 13 Sarting frequency (&~ Refer to page 80
Pr. 15 Jog frequency (35 Refer to page 73

Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency 03 Refer to page 133

)
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7/ Limit the output frequency

3.3.2 Avoid mechanical resonance points (Frequency jump) (Pr. 31 to Pr. 36)

When itis desired to avoid resonance attributable to the natural frequency of a mechanical system, these parameters

allow resonant frequencies to be jumped. 03 page 87
14
Parameter . i - 0 page 103
Name Initial Value Setting Range Description
Number
31 Frequency jump 1A 9999 0 to 400Hz, 9999
32 Frequency jump 1B 9999 0 to 400Hz, 9999

1A to 1B, 2A to 2B, 3Ato 3B is

33 Frequency jump 2A 9999 0 to 400Hz, 9999 -
- frequency jumps
34 Frequency jump 2B 9999 0 to 400Hz, 9999 9999: Function invalid
35 Frequency jump 3A 9999 0 to 400Hz, 9999
36 Frequency jump 3B 9999 0 to 400Hz, 9999

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

Up to three areas may be set, with the jump frequencies

A .

br 36 Frequency jump set to either the top or bottom point of each area.
— Pr . . ;
T pr3s The settings of frequency jumps 1A, 2A, 3A are jump
3 points, and operation is performed at these frequencies
§ Pr34 in the jump areas.
g Pr.33
k5]
w0 Pr32 |-

Pr.31

P Example 1|| To fix the frequency to 30Hz in the range 30Hz to 35Hz, set 35Hz in

Pr.34:35Hz /’;T Pr. 34 and 30Hz in Pr. 33.
Pr.33:30Hz - -
. P Example 2 || To jump the frequency to 35Hz in the range 30Hz to 35Hz, set 35Hz in
Pr.33:35Hz ’/,/—/ Pr. 33 and 30Hz in Pr. 34.
Pr.34:30Hz --
CAUTION

During acceleration/deceleration, the running frequency within the set area is valid.

w
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Set V/F pattern

AN

3.4 Set V/F pattern

Purpose Parameter that must be set Refer to page
. Base frequency, Base
Set motor ratings frequency voltage Pr.3, Pr.19, Pr.47 68
Use special motor Adjustable 5 points V/F Pr.71, Pr.100 to Pr.109 70

3.4.1

Base frequency, voltage (Pr.3, Pr.19, Pr.47)

l Used to adjust the inverter outputs (voltage, frequency) to the motor rating.

Parameter Name Initial Value Setting Range Description
Number
Set the frequency when the motor
3 Base frequency 50Hz 0 to 400Hz rated torque is generated. (50Hz/
60Hz)
0 to 1000V Set the base voltage.
19+ Base frequency voltage 8888 8888 95% of power supply voltage
9999 Same as power supply voltage
0 to 400Hz Set the ba_se frequency when the
47 « Second V/F (base frequency) 9999 RT signal is on.
9999 Second V/F invalid

* The parameters can be set when Pr. 160 User group read selection = "0" (Refer to page 144)
(1) Setting of base frequency (Pr.3)

2/ A
(%]
[®))
8
©
>
5 Pri9
Q.
=] Output frequency
o > (Hz) .
{ Pr.3
Pr47

When operating a standard motor, generally set the rated
frequency of the motor to Pr. 3 Base frequency. When
running the motor using commercial power supply-inverter
switch-over operation, set Pr. 3 to the same value as the

power supply frequency.
If the frequency given on the motor rating plate is "60Hz"

only, always set to "60Hz".
When using the Mitsubishi constant-torque motor, set Pr. 3
to 60Hz.

(2) Set multiple base frequencies (Pr.47)

When you want to change the base frequency when switching multiple motors with one inverter, use the Pr. 47
Second V/F (base frequency).
Pr. 47 Second V/F (base frequency) is valid when the RT signal is on.

| REMARKS |

- The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 92)
- In the initial setting, the RT signal is assigned to the RT terminal. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal
function selection), you can assign the RT signal to the other terminal.

68

D
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7/ Set V/F pattern

(3) Base frequency voltage setting (Pr. 19)

Use Pr. 19 Base frequency voltage to set the base voltage (e.g. rated motor voltage).
If the setting is less than the power supply voltage, the maximum output voltage of the inverter is as set in Pr. 19.
Pr. 19 can be utilized in the following cases.
(a) When regeneration frequency is high (e.g. continuous regeneration)
During regeneration, the output voltage becomes higher than the reference and may cause an overcurrent
trip (E.OCO) due to an increased motor current.
(b) When power supply voltage variation is large
When the power supply voltage exceeds the rated voltage of the motor, speed variation or motor overheat
may be caused by excessive torque or increased motor current.
(c) When you want to expand constant-output characteristic range
To expand the constant-output characteristic range at the base frequency or less, set a value greater than
the power supply voltage to Pr. 19.

—— CAUTION
When Pr. 71 Applied motor is set to "2" (adjustable 5 points V/F characteristic), the Pr. 47 setting becomes invalid. In addition,
you cannot set "8888" or "9999" in Pr. 19.

——— o Parameters referred to ¢

Pr. 14 Load pattern selection (35 Refer to page 64

Pr.29 Acceleration/deceleration pattern selection U35 Refer to page 81

Pr.71 Applied motor (35~ Refer to page 84

Pr. 80 Motor capacity (simple magnetic flux vector control), (3 Refer to page58.
Pr. 178 to Pr. 189 (input terminal function selection) (35 Refer to page 89.

)
BCI. o9

elektromotoren

w

PARAMETERS




0% page 118
P Pr. 72 4

14
03 page 128

0¥ page 58

/4
03 page 165

Set V/F pattern

AN

3.4.2 Adjustable 5 points V/F (Pr. 71, Pr. 100 to 109)

A dedicated V/F pattern can be made by freely setting the V/F characteristic between a startup and the base
frequency and base voltage under V/F control (frequency voltage/frequency).
The torque pattern that is optimum for the machine's characteristic can be set.

Parameter Name Initial Value Setting Range Description
Number
7 Applied motor 0 01,2, 20 Set "2" for adjustable 5 points V/F
control.
100 V/F1 (first frequency) 9999 0 to 400Hz, 9999
101 VIF1 (first frequency voltage) ov 0 to 1000V
102 V/F2 (second frequency) 9999 0 to 400Hz, 9999
103 V/F2 (second frequency voltage) ov 0 to 1000V ]
104 | VIF3 (third frequency) 9999 0 to 400HzZ, 9999 fgi:;;)ho‘;‘\’}/”;spgf;ﬂe”Cy'
105 V/F3 (third frequency voltage) ov 0 to 1000V 9999: No V/F setting
106 V/F4 (fourth frequency) 9999 0 to 400Hz, 9999
107 V/F4 (fourth frequency voltage) ov 0 to 1000V
108 VIF5 (fifth frequency) 9999 0 to 400Hz, 9999
109 VIF5 (fifth frequency voltage) ov 0 to 1000V

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

Voltage

Base frequency T

voltage
Pr19

Torque boost
Pr0

Frequency

Base frequency
V/F Characteristic ~ pr.3

- Any V/F characteristic can be provided by presetting the
parameters of V/F1 (first frequency voltage/first frequency) to V/F5.
For a machine of large static friction coefficient and small dynamic
static friction coefficient, for example, set a V/F pattern that will
increase the voltage only in a low-speed range since such a
machine requires large torque at a start.
(Setting procedure)
1)Set the rated motor current in Pr. 19 Base frequency voltage. (No
function at the setting of "9999" (initial value) or "8888".)
2)Set Pr. 71 Applied motor to "2" (Adjustable 5 points V/F
characteristic).
3)Set the frequency and voltage you want to set in Pr. 100 to Pr. 109.

/A CAUTION

A Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.

—— CAUTION

Adjustable 5 points V/F characteristics function only under V/F control or optimum excitation control. They do not function for
simple magnetic flux vector control.
When Pr. 19 Base frequency voltage = "8888" or "9999", Pr. 71 cannot be set to "2". To set Pr. 71 to "2", set the rated voltage value in Pr. 19.
When the frequency values at each point are the same, a write disable error (£~ !) appears.

Set the points (frequencies, voltages) of Pr. 100 to Pr. 109 within the ranges of Pr. 3 Base frequency and Pr. 19 Base frequency voltage.
When “2” is set in Pr. 71, Pr. 47 Second V/F (base frequency) will not function.

When Pr. 71 is set to "2", the electronic thermal relay function makes calculation as a standard motor.

REMARKS |

- A greater energy saving effect can be expected by combining Pr. 60 Energy saving control selection and adjustable 5 points V/F.
- For the 00126 and 00170, the Pr. 0 and Pr. 12 settings are automatically changed according to the Pr. 71 setting.

Pr. 71 0, 2,20 1
Pr.0 3% 2%
Pr. 12 4% 2%

——— & Parameters referred to ¢

- Pr. 3 Base frequency, Pr. 19 Base frequency voltage U35 Refer to page 68
- Pr. 47 Second V/F (base frequency) (3~ Refer to page 68

- Pr. 60 Energy saving control selection (35~ Refer to page 122

- Pr. 71 Applied motor (35 Refer to page 84
- Pr. 60 Motor capacity (simple magnetic flux vector control), Pr. 90 Motor constant (R1) (3 Refer to page 58

70
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7/ Frequency setting by external terminals

3.5 Frequency setting by external terminals

Purpose Parameter that must be set Refer to Page

Make frequency setting by . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
combination of terminals Multi-speed operation Pr. 232 to Pr. 239 &
Perform jog operation Jog operation Pr. 15, Pr. 16 73
Added compensation for multi-speed | Multi-speed input

. . . . Pr. 28 75
setting and remote setting compensation selection
Inf|n|.tely variable speed setting by Remote setting function Pr. 59 76
terminals

3.5.1 Multi-speed setting operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

Can be used to change the preset speed in the parameter with the contact terminals.
Any speed can be selected by merely turning on-off the contact signals (RH, RM, RL, REX signals).
v pr7
Parameter Name Initial Value Setting Range Description @& page 7sj
Number -
4 Multi-speed setting (high 50Hz 0 to 400Hz Set the ferquency when RH turns ﬂg%g-fm
speed) on.
5 Multi-speed setting (middle 30HzZ 0 to 400Hz Set the ferquency when RM turns @
s
6 Multi-speed setting (low 10Hz 0 to 400Hz Set the ferquency when RL turns @@ page 95
speed) on Y/Pr. 240
24 + Multi-speed setting (speed4) 9999 0 to 400Hz, 9999 \M
25 « Multi-speed setting (speed 5) 9999 0 to 400Hz, 9999
26 * Multi-speed setting (speed 6) 9999 0 to 400Hz, 9999
27 * Multi-speed setting (speed 7) 9999 0 to 400Hz, 9999 Frequency from speed 4 to speed
232+ Multi-speed setting (speed 8) 9999 0to 400Hz, 9999 | 15 can be set according to the
233+ Multi-speed setting (speed 9) 9999 0 to 400Hz, 9999 | combination of the RH, RM, RL
234 « Multi-speed setting (speed 10) 9999 0to 400Hz, 9999 | and REX signals.
235+ Multi-speed setting (speed 11) 9999 0 to 400Hz, 9999 | 9999: not selected
236 * Multi-speed setting (speed 12) 9999 0 to 400Hz, 9999
237 + Multi-speed setting (speed 13) 9999 0 to 400Hz, 9999
238 + Multi-speed setting (speed 14) 9999 0 to 400Hz, 9999
239+ Multi-speed setting (speed 15) 9999 0 to 400Hz, 9999

The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter
write selection.
* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Multi-speed setting (Pr. 4to Pr. 6)

i~ Speed 1
S| Censeed Speed 5 . Operation is performed at the frequency set in Pr. 4 when the RH
§ signal turns on, Pr. 5 when the RM signal turns on, and Pr. 6 when
£ the RL signal turns on.
§ REMARKS
Lo ! In the initial setting, if two or three speeds are simultaneously selected,
RH-—ON L L ON [ON| ON | priority is given to the set frequency of the lower signal. For example,
RM ON : [ON| ON when the RH and RM signals turn on, the RM signal (Pr. 5) has a higher
RL ON ON priority.
Speed 10 (2) Multi-speed setting higher than speed 4 (Pr. 24 to Pr.
g 27, Pr. 232 to Pr. 239)
g 7 - \speed 14 - Frequency from speed 4 to speed 15 can be set according to the 3
g Spoed 15 combination of the RH, RM, RL and REX signals. Set the running
o= S —— frequencies in Pr. 24 to Pr. 27, Pr. 232 to Pr. 239. (In the initial value
RH———.ONONIONIONL setting, speed 4 to speed 15 are unavailable.). n
RM— o en MO0 - For the terminal used for REX signal input, set "8" in any of Pr. 178 @
RL___[ON] [ON] [ON] [oN] : : L
O S S S to Pr. 186 to assign the function.
[ONJON]ONION[ON[GNIONIGN] ) ) . . =
REX 4 *1  When only the REX signal turns on with Pr. 232 Multi-speed setting (speed 8) set to L
"9999", the set frequency becomes the low speed running frequency (Pr. 6) . >
<
<
o

)
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Frequency setting by external terminals\f

Forward
rotation

—— CAUTION

Multi-speed selection

Inverter

Multi-Speed Operation
Connection Example

Frequency setting
potentiometer

REMARKS |

- The priorities of the frequency commands by the external signals are "jog

operation > multi-speed operation > terminal 4 analog input > terminal 2
analog input". (Refer to page 129 for the frequency command by analog
input)

- Valid in external operation mode or PU/external combined operation mode

(Pr.79="3" or "4").

Multi-speed parameters can also be set in the PU or external operation
mode.

Pr. 24 to Pr. 27 and Pr. 232 to Pr. 239 settings have no priority between them.

- When a value other than “0” is set in Pr. 59 Remote function selection, the RH,

RM and RL signals are used as the remote setting signals and the multi-
speed setting becomes invalid

- When making analog input compensation, set "1" in Pr. 28 Multi-speed input

compensation selection.

The RH, RM, RL, REX signals can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (input terminal function
selection). When terminal assignment is changed, the other functions may be affected. Please make setting after confirming
the function of each terminal.

——— o Parameters referred to ¢
Pr. 1 Maximum frequency, Pr. 2 Minimum frequency (3~ Refer to page 66
Pr. 15 Jog frequency 035 Refer to page 73
Pr. 28 Multi-speed input compensation selection (&~ Refer to page 75
Pr. 59 Remote function selection (3~ Refer to page 76
Pr. 178 to Pr. 189 (input terminal function selection) 035 Refer to page 89

72
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7/ Frequency setting by external terminals

3.5.2 Jog operation (Pr. 15, Pr. 16)

You can set the frequency and acceleration/decelertion time for jog operation. Jog operation can be performed

from either the outside or PU.
Can be used for conveyor positioning, test operation, etc. fpage &4
Parameter Initial . L 5 page 91
Number Name value Setting Range Description
15 Jog frequency 5Hz 0 to 400Hz Set the frequency for jog operation.
Set the acceleration/deceleration time for jog operation. As the
Jog _ acceleration/deceleration time set the time taken to reach the
16 acceleratl_on/ 0.5s 0 to 3600/360s* frequency setin Pr. 20 Acceleratlon/deceleratlon reference
deceleration frequency. (Initial value is 60Hz)
time The acceleration and deceleration times cannot be set
separately.

The above parameters are displayed as simple mode parameters only when the parameter unit (FR-PU04) is connected. When the operation

panel (FR- DUQ7) is connected, the above parameters can be set only when Pr. 160 User group read selection = "0". (Refer to page 144)

* When the setting of Pr. 21 Acceleration/deceleration time incrementsiis "0" (initial value), the setting range is "0 to 3600s" and the setting increments
are "0.1s", and when the setting is "1", the setting range is "0 to 360s" and the setting increments are "0.01s"

(1) Jog operation from outside

- When the jog signal is on, a start and stop can be made by the start signal (STF, STR). (The jog signal is
assigned to the terminal JOG in the initial setting)

Output N Inverter
frequency ! RIL1 U
(Hz) pr2o0 - Three-phase AC— % T
Pris & §  powersupply — 52 V&~ Motor
Jog frequency I 2 <
setting range ! | | Sug STF
[ ! ! Tcc &— STR
! | | | | 090D
b ! ! ! =2y —— JOoG
‘ I I I I ° -g [O)
. . . . T =0 PC
JOG signal [ " ON | ; Eg°
Forward | | | | g w % ;0
. i I} | |
rotation STF [ oN | ! ! - ¥ s
Reverse | | i
rotation STR ON . Connection diagram for external jog operation
Operation —— — —Indication
1 .Screen. at powering on . . MON -
@ Confirm that the external operation mode is selected. PU EXT NET
([EXT] lit) e S —

If not displayed, press to change to the

external [EXT] operation mode.

If the operation mode still does not change,

set Pr. 79 to change to the external operation mode.

ON
2.Turn the JOG switch on. t ﬁ

3.Turn the start switch (STF or STR) on. Forward
@ The motor rotates while start switch ON 2 C Mo MoN e
. NN
(STF or STR) is ON. f Reverse — V REV. - rwWD

rotation

@ Rotates at 5Hz. (Initial value of Pr. 15)
Rotates while ON

Forward

rotation

4 .Turn the start switch (STF or STR) off. % 2) 3

‘ Reverse

OFF rotation
| REMARKS | @
- When you want to change the running frequency, change Pr. 15 Jog frequency . (initial value "5Hz") LUl
- When you want to change the running frequency, change Pr. 16 Jog acceleration/deceleration time . (initial value "0.5"s) E
=
<
<
o

D
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Frequency setting by external terminals\f

(2) Jog operation from PU
- Set the PU (FR-DUO7/FR-PU04) to the jog operation mode. Operation is performed only while the start button is pressed.

Inverter
_oRI/LA Ue—
Three-phase AC 8 S/Lo v Motor
power supply ——¢ /5 wWoe——
|: FR—DU07:|
Operation —— —— Indication ——

1 .Confirmation of the RUN indication and
operation mode indication

@ The monitor mode should have been selected.
@The inverter should be at a stop.

2.Press to choose the =

PU JOG operation mode.

3.Press (or ). =)
@®While (or ) is pressed, the Hold down.

motor rotates.
@Rotates at 5Hz. (initial value of Pr. 15)

4.Release (or ). =

Release

[When changing the frequency of PU JOG
operation]

The parameter
number read
5.Press to choose the parameter @ = m

previously
setting mode. appears.

6.Turn @ until Pr. 15 JOG frequency &
appears.

7 .Press @ to show the currently set @ =
value. (5Hz)

8.Turn @ to set the value to
000", (10Hz) 3

9.Press @ to set. @ =

10. Perform the operations in steps 1to 4.  Flicker - - - Parameter setting complete!!
The motor rotates at 10Hz.

CAUTION

Pr. 29 Acceleration/deceleration pattern selection = "1" (S-pattern acceleration/deceleration A), the acceleration/deceleration
reference frequency applies until Pr. 3 Base frequency is reached.

The Pr. 15 setting should be equal to or higher than the Pr. 13 Sarting frequency setting.

The JOG signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (input terminal function selection). When terminal
assignment is changed, the other functions may be affected. Please make setting after confirming the function of each terminal.
During jog operation, the second acceleration/deceleration via the RT signal cannot be selected. (The other second
functions are valid. (Refer to page 91))

When Pr. 79 Operation mode selection = "4", push / of the PU (FR-DUO7/FR-PUO04) to make a start or push @

to make a stop.
This function is invalid when Pr. 79 = "3" or "6".

—— ¢ Parameters referred to ¢
- Pr. 13 Sarting frequency 035~ Refer to page 80
- Pr. 29 Acceleration/deceleration pattern selection 035 Refer to page 81
- Pr. 20 Acceleration/decel eration reference frequency, Pr. 21 Acceleration/deceleration time increments (35 Refer to page 78
- Pr. 79 Operation mode selection 035 Refer to page 146
- Pr. 178 to Pr. 189 (input terminal function selection) 035 Refer to page 89
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7/ Frequency setting by external terminals

3.5.3 Input compensation of multi-speed and remote setting (Pr. 28)

I By inputting the frequency setting compensation signal (terminal 1, 2), the speed (frequency) can be

compensated for relative to the multi-speed setting or the speed setting by remote setting function. 0@ page 71
P @V@fpage 81
arameter Name Initial Value Setting Range Description
Number
o8 Multi-speed input 0 0 Without compensation
compensation selection 1 With compensation

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

| REMARKS

- Select the compensation input voltage (0 to £5V, 0 to +10) and used terminal (terminal 1, 2) using Pr. 73 Analog input
selection.

+ Parameters referred to ¢
Pr. 4to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239 (multi-speed operation) (&~ Refer to page 71
Pr. 73 Analog input selection (35 Refer to page 129

Pr. 59 Remote function selection (35 Refer to page 76

w
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Frequency setting by external terminals\f

3.5.4 Remote setting function (Pr. 59)

0% page 113

® Even if the operation panel is located away from the enclosure, you can use contact signals to perform
continuous variable-speed operation, without using analog signals.

03 page 122

Description
Parameter .. . -
Nl Name Initial Value | Setting Range RH, RM, RL Frequency Setting
signal function storage function
0 Multi-speed o
setting
1 Remote setting Yes
59 Remote function selection 0 2 Remote setting No
No
3 Remote setting (Turning STF/STR
off clears remote
setting frequency.)
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
Invert 2 When Pr. 59=1, 2 When Pr. 59 =1
nverter
ot 5 When Pr. 59 =3
STF A 2 . 2 When Pr. 59=2,3
Acceleration Q N e ___A\- X .
RH b L
Deceleration a I I N 4 N [ 1N __ L K
RM 5 \
o] >
RL | ] Time
PC Acceleration ON ON
RH) ON [
Connection Deceleration m
; f : (RM)
diagram for remote setting Clear (RL) ON
Fi d
rotation (STF) _— ON L ON | [ ON ON
Power supply ON |_| ON

External operation ...

PU operation

* External operation frequency (other than multi-speed) or PU running frequency
(1) Remote setting function

- Use Pr. 59 to select whether the remote setting function is used or not and whether the frequency setting
storage function in the remote setting mode is used or not.
When Pr. 59 is set to any of "1 to 3" (remote setting function valid), the functions of the RH, RM and RL signals
are changed to acceleration (RH), deceleration (RM) and clear (RL).

- When the remote function is used, the output frequency of the inverter can be compensated for as follows:

Frequency set by RH/RM operation

+

frequency (other than multi-speed).
(When making analog input compensation, set "1" to Pr. 28 Multi-speed input compensation

selection.

external running frequency or PU running

When Pr. 28 is set to "0" and acceleration/deceleration is made to reach the set frequency
of the analog voltage input (terminal 2 or terminal 4) by RH/RM, the auxiliary input by
terminal 1 becomes invalid.)

(2) Frequency setting storage

- The frequency setting storage function stores the remote setting frequency (frequency set by RH/RM operation)
into the memory (EEPROM). When power is switched off once, then on, operation is resumed with that output
frequency value. (Pr. 59 =1)

<Frequency setting storage conditions>

Frequency set by RH/RM operation + PU running frequency

- Frequency at the point when the start signal (STF or STR) turns off
- The remotely-set frequency is stored every one minute after one minute has elapsed since turn off (on) of
both the RH (acceleration) and RM (deceleration) signals. (The frequency is written if the present
frequency setting compared with the past frequency setting every one minute is different. The state of the
RL signal does not affect writing.)
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7/ Frequency setting by external terminals

—— CAUTION
The range where the frequency can be varied by RH (acceleration) or RM (deceleration) is 0 to the maximum frequency (Pr.
1 or Pr. 18 setting).

When the acceleration or deceleration signal switches on, acceleration/deceleration time is as set in Pr. 44 and Pr. 45. Note
that when long time has been set in Pr. 7 or Pr. 8, the acceleration/deceleration time is as set in Pr. 7 or Pr. 8. (when RT
signal is off)

When the RT signal is on, acceleration/deceleration is made in the time set to Pr. 44 and Pr. 45, regardless of the Pr. 7 or Pr.
8 setting.

Even if the start signal (STF or STR) is off, turning on the acceleration (RH) or deceleration (RM) signal varies the preset
frequency.

When switching the start signal from ON to OFF, or changing frequency by the RH or RM signal frequently, set the
frequency setting value storage function (write to EEPROM) invalid (Pr. 59 ="2, 3"). If set valid (Pr. 59 ="1"), frequency is
written to EEPROM frequently, this will shorten the life of the EEPROM.

The RH, RM, RL signals can be assigned to the input terminal using any Pr. 178 to Pr. 189 (input terminal function selection).
When terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function
of each terminal.

Also available for the network operation mode.

REMARKS

During jog operation or PID control operation, the remote setting function is invalid.

| Setting frequency is "0"

Even when the remotely-set

frequency is cleared by turning Remotely-set frequency stored last time

on the RL (clear) signal after ) ! Within 1 minute, |
turn off (on) of both the RH and = >
RM signals, the inverter g Remotely-set frequency stored last time
operates at the remotely-set E /
frequency stored in the last g /> .
operation if power is reapplied —> Time
before one minute has elapsed !
since turn off (on) of both the Acceleration (RH) : on!
RH and RM signals Deceleration (RM) 2FF. ONﬁ
Clear (RL) 1 ‘
Forward rotation 4] ON ! I_la
(ST ON L[ oN

Power supply

- When the remotely-set
frequency is cleared by turning Remotely-set frequency stored last time One minute

on the RL (clear) signal after S More than | ‘
turn off (on) of both the RH and § = 4% Operation is performed at the set
RM signals, the inverter g : D frequency OHz.
operates at the frequency in the 5 | ! Do
remotely-set frequency cleared = o PN
state if power is reapplied after © ; ; 3 : j +— Time
one minute has elapsed since oo ! | ! |
turn off (on) of both the RH and Acceleration (RH) —Ionl ‘
RM signals. Deceleration (RM) 2FF, ONh
Clear (RL) : — 1
Forward rotation (STF) —J ON Lo |—W
Power supply ON LI on

/A CAUTION

AWhen selecting this function, re-set the maximum frequency according to the machine.

—— ¢ Parameters referred to ¢
Pr. 1 Maximum frequency, Pr. 18 High speed maximum frequency (3 Refer to page 66

Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 44 Second acceleration/decel eration time, Pr. 45 Second decelerationtime. 035~ Refer to page 78
Pr. 28 Multi-speed input compensation selection (3~ Refer to page 75

Pr. 178 to Pr. 189 (input terminal function selection) 035 Refer to page 89

)
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Setting of acceleration/deceleration time
and acceleration/deceleration pattern

AN

3.6 Setting of acceleration/deceleration time and
acceleration/deceleration pattern

Purpose Parameter that must be set Refer to page

Motor acceleration/deceleration time . . . Pr.7, Pr.8, Pr.20, Pr.21,

) Acceleration/deceleration times 78
setting Pr.44, Pr.45
Starting frequency S_tartlng frequency and start- Pr.13, Pr.571 80

time hold

Se_t acceleratlon{dec_eleratlon pattern | Acceleration/deceleration Pr.29, Pr.140 to Pr.143 81
suitable for application pattern and back lash measures

3.6.1

Used to set motor acceleration/deceleration time.
Set a larger value for a slower speed increase/decrease or a smaller value for a faster speed increase/

decrease.

Setting of the acceleration and deceleration time (Pr.7, Pr.8, Pr.20, Pr.21, Pr.44, Pr.45)

For the acceleration time at automatic restart after instantaneous power failure, refer to Pr. 611 Acceleration

time at a restart (page 113).

Parameter

Number Name Initial Value Setting Range Description
. . 00170 or less 5s o
7 Acceleration time 0to 3600/ 360s *2 | Set the motor acceleration time.
00250 or more 15s
) ) 00170 or less 10s o
8 Deceleration time 0 to 3600/ 360s *2 | Set the motor deceleration time.
00250 or more 30s

Acceleration/

Set the frequency that will be the basis of
acceleration/deceleration time.

deceleration time

2011 ?;Ce?;rsg ?rr; uenc 50Hz 1to 400Hz As acceleration/deceleration time, set the
q y frequency change time from stop to Pr. 20.
0 Increments: 0.1s Increments and
. Range: 0 to 3600s | setting range of
Acceleration/ .
) . acceleration/
21+*1 deceleration time 0 . .
i Increments: 0.01s | deceleration time
increments 1 .
Range: 0 to 360s | setting can be
changed.
Second Set the acceleration/deceleration time
44 +1 acceleration/ 5s 0 to 3600/360s *2 ) .
. . when the RT signal is on.
deceleration time
Second 0 to 3600/360s *2 Set thg deceleration time when the RT
45+1 9999 signal is on.

9999

Acceleration time = deceleration time

*1  The parameters can be set when Pr. 160 User group read selection = "0" (Refer to page 144)
*2  Depends on the Pr. 21 Acceleration/deceleration time increments setting. The initial value for the setting range is "0 to 3600s" and the setting

increments is "0.1s".

pe20t
(50Hz) . o« Running

~ frequency
<
oy

- <

33

3 g " Time

Deceleration Prs§
time

Acceleration Pr.7
time

(1) Acceleration time setting (Pr.7, Pr.20)

- Use Pr. 7 Acceleration time to set the acceleration time required to reach
Pr. 20 Acceleration/decel eration reference frequency from OHz.
- Set the acceleration time according to the following formula.

Acceleration
time setting

Pr.20

Maximum operating
frequency - Pr. 13

Example) When Pr. 20 = 50Hz (initial value), Pr. 13 = 0.5Hz, and acceleration

can be made up to the maximum operating frequency of 40Hz in pr7 =

10s

78

50Hz
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Acceleration time from stop to
maximum operating frequency

x 10s = 12.7s




Setting of acceleration/deceleration time
~7/  and acceleration/deceleration pattern

(2) Deceleration time setting (Pr.8, Pr.20)

- Use Pr. 8 Deceleration time to set the deceleration time required to reach OHz from Pr. 20 Acceleration/deceleration
reference frequency.
- Set the deceleration time according to the following formula.

. Pr.20 o .
Deceleration Deceleration time from maximum

time setting - Maximum operating operating frequency to stop.
frequency - Pr. 10

Example) When Pr. 20 = 120Hz, Pr. 10 = 3Hz, and deceleration can be 1204
z

made up to the maximum operating frequency of 40Hz in 10s Pr8 = 2otz an,~ ~ 10s = 3045
Z - z : '

(3) Change the setting range and increments of the acceleration/deceleration time (Pr.21)

- Use Pr. 21 to set the acceleration/deceleration time and minimum setting range.
Setting "0" (initial value) 0 to 3600s (minimum setting increments 0.1s)
Setting "1™ ... 0 to 360s (minimum setting increments 0.01s)

—— CAUTION
- Changing the Pr. 21 setting changes the acceleration/deceleration setting (Pr. 7, Pr. 8, Pr. 16, Pr. 44, Pr. 45).
(The Pr. 611 Acceleration time at a restart setting is not affected.)
<Example>
When Pr. 21 = "0", setting "5.0" s in Pr. 7. and "1" in Pr. 21 automatically changes the Pr. 7 setting to "0.5" s.

(4) Set multiple acceleration/deceleration time (RT signal, Pr.44, Pr.45)

- Pr. 44 and Pr. 45 are valid when the RT signal is on. (When the RT signal is on, the other second functions such
as the second torque boost are also selected.) (Refer to page 92)
- When "9999" is set in Pr. 45, the deceleration time becomes equal to the acceleration time (Pr. 44).

—— CAUTION
In S-shaped acceleration/deceleration pattern A (refer to page 81), the set time is the period required to reach the base
frequency set in Pr.3 Base frequency.

Acceleration/deceleration time formula when the set frequency is the base frequency or higher
4 T ) -
t= o x o x f2 —
9 (Pr3)? 9
T: Acceleration/deceleration time setting value(s)
f: Set frequency(Hz)
Guideline for acceleration/deceleration time when Pr. 3 Base frequency = 50Hz (OHz to set frequency)

Frequency setting (Hz)
Acceleration 50 120 200 400
deceleration time (s)
5 5 16 38 145
15 15 47 115 429

The RT signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (Input terminal function selection). When
terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function of
each terminal.

REMARKS |

- The RT signal is assigned to the RT terminal in the default setting. By setting "3" to any of Pr. 178 to Pr. 189 (Input terminal
function selection), you can assign the RT signal to the other terminal.

- If the Pr. 20 setting is changed, the Pr. 125 and Pr. 126 (frequency setting signal gain frequency) settings do not change. Set Pr.
125 and Pr. 126 to adjust the gains.

- When the Pr. 7, Pr. 8, Pr. 44 and Pr. 45 settings are 0.03s or less, the acceleration/deceleration time is 0.04s. At that time, set
Pr. 20 to "120Hz" or less.

- If the acceleration/deceleration time is set, the actual motor acceleration/deceleration time cannot be made shorter than the
shortest acceleration/deceleration time determined by the mechanical system J (inertia moment) and motor torque.

w

——— o Parameters referred to ¢
Pr. 3 Base frequency U35 Refer to page 68
Pr. 29 Acceleration/decel eration pattern selection 035 Refer to page 81
Pr. 125, Pr. 126 (Frequency setting gain frequency) (&~ Refer to page 133
Pr. 178 to Pr.189 (Input terminal function selection) (3% Refer to page 89

PARAMETERS
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Setting of acceleration/deceleration time
and acceleration/deceleration pattern X

3.6.2 Starting frequency and start-time hold function (Pr.13, Pr.571)

Set these functions when you need the starting torque or want to smooth motor drive at a start.

I You can set the starting frequency and hold the set starting frequency for a certain period of time.
0% page 85

03 page 64

Parameter Name Initial Value Setting Range Description

e | Number

Frequency at start can be set in the
@ page 188 range 0 to 60Hz.

13 Starting frequency 0.5Hz 0 to 60Hz You can set the starting frequency
at which the start signal is turned
on.

. . 0.0 10 10.0s Set t_he holding time of Pr. 13
571 Holding time at a start 9999 Sarting frequency.
9999 Holding function at a start is invalid
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
Output 4 (1) Starting frequency setting (Pr.13)
frequenc .
(H;‘)“ Y - Frequency at start can be set in the range 0 to 60Hz.
o ¥ 60 - You can set the starting frequency at which the start signal is
S turned on.
2
S | Pri3
n 0 .
Time
Forward
rotation
—— CAUTION

The inverter will not start if the frequency setting signal is less than the value set in Pr. 13.
For example, when 5Hz is set in Pr. 13, the motor will not start running until the frequency setting signal reaches 5Hz.

Output 4 (2) Start-time hold function (Pr.571)

frequenc

(H;‘) Y - This function holds the time set in Pr. 571 and the output
260 frequency set in Pr. 13 Sarting frequency.

o - This function performs initial excitation to smooth the motor

s drive at a start.

£

5|0 | REMARKS

0 o371 sotting i Time I When Pr. 13 ="0Hz", the starting frequency is held at 0.01Hz.
Forward W rr settlng tme
rotation ON
—— CAUTION

When the start signal was turned off during start-time hold, deceleration is started at that point.
At switching between forward rotation and reverse rotation, the starting frequency is valid but the start-time hold function is
invalid.

/A CAUTION

A Note that when Pr. 13 is set to any value lower than Pr. 2 Minimum frequency, simply turning on the start signal
will run the motor at the preset frequency even if the command frequency is not input.

——— o Parameters referred to ¢

Pr.2 Minimum frequency (35 Refer to page 66

)
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Setting of acceleration/deceleration time
~7/  and acceleration/deceleration pattern

3.6.3 Acceleration/deceleration pattern (Pr.29, Pr.140 to Pr.143)

You can set the acceleration/deceleration pattern suitable for application.
You can also set the backlash measures that stop acceleration/deceleration once at the parameter-set ¥

E

frequency and time during acceleration/deceleration. fpage s
- _ 0¥ page 87
Parameter Name Initial Setting Description
Number Value Range @ page 196
0 Linear acceleration/ deceleration
29 Acceleration/deceleration pattern 0 1 S-pattern acceleration/deceleration A | = 2298103
selection 2 S-pattern acceleration/deceleration B
3 Backlash measures
140 Backlash acceleration stopping frequency 1Hz 0 to 400Hz
141 Backlash acceleration stopping time 0.5s 0to360s | et the stopping frequency and time
- - for backlash measures.
142 Backlash deceleration stopping frequency 1Hz 010 400HZ | \/5lid when Pr. 29 = 3
143 Backlash deceleration stopping time 0.5s 0 to 360s
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
[Setting value "0" | (1) Linear acceleration/ deceleration (setting value "0", initial value)
g e - When the frequency is changed for acceleration, deceleration, etc. in inverter
> operation, the output frequency is changed linearly (linear acceleration/
§ deceleration) to reach the set frequency without straining the motor and
3~ inverter. Linear acceleration/deceleration has a uniform frequency/time
e slope.
Time
e (2) S-pattern acceleration/deceleration A (setting value "1")
> ett'n[,;i:niccele,auon - For machine tool spindle applications, etc.
§ Ideceleration A Used when acceleration/deceleration must be made in a short time to a high-
g speed range of not lower than the base frequency. In this acceleration/
b ol deceleration pattern, Pr. 3 Base frequency (fb) is the inflection point of the S
23 pattern and you can set the acceleration/deceleration time appropriate for
oL - motor torque reduction in a constant-output operation region of base
Time frequency or higher.
—— CAUTION
As the acceleration/deceleration time of S-pattern acceleration/deceleration A, set the time taken until Pr. 3 Base frequency is
reached, not Pr. 20 Acceleration/decel eration reference frequency.
[ Setting value "2 (3) S-pattern acceleration/deceleration B (setting value "2")
Jiaolermion®l . For prevention of load shifting in conveyor and other applications. Since
g acceleration/deceleration is always made in an S shape from current
:?).’ frequency (f2) to target frequency (f1), this function eases shock produced at
§§ acceleration/deceleration and is effective for load collapse prevention, etc.
3 f
[
5 2
o= Time
(4) Backlash measures (setting value "3", Pr. 140 to Pr. 143)
N - What is backlash?
I;A [Anti-backlash measure Reduction gears have an engagement gap and have a dead zone between
= function] o forward rotation and reverse rotation. This dead zone is called backlash, and this 3
g \_ ¢ APK 12 gap disables a mechanical system from following motor rotation.
g A More specifically, a motor shaft develops excessive torque when the direction of
= Prld0 . rotation changes or when constant-speed operation shifts to deceleration, resulting &
SR > rime in a sudden motor current increase or regenerative status. w
At A2 - To avoid backlash, acceleration/deceleration is temporarily stopped. —
Pr141 Pr143 . . : SF L
Set the acceleration/deceleration stopping frequency and time in Pr. 140to Pr. 143. s
—— CAUTION <
Setting the backlash measures increases the acceleration/deceleration time by the stopping time. SE
—— ¢ Parameters referred to ¢ o

Pr. 3 Base frequency 035 Refer to page 68
Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 20 Acceleration/decel eration reference frequency (3 Refer to page 78
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Selection and protection of a motor
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3.7 Selection and protection of a motor

Purpose Parameter that must be set Refer to page
Motor protection from overheat Electronic thermal O/L relay Pr.9, Pr.51 82
Use the constant torque motor Applied motor Pr. 71 84

3.7.1

Motor protection from overheat (Electronic thermal relay function) (Pr.9)

the optimum protective characteristics, including reduced motor cooling capability, at low speed.

I Set the current of the electronic thermal O/L relay to protect the motor from overheat. This feature provides

£ page 55 Parameter
Numb Name Initial Value Setting Range Description
I3 page Qgﬂ umber
B Electronic thermal Rated inverter 01160 or less 0 to 500A Set the rated motor current
& page 104 O/L relay output current 01800 or more 0 to 3600A '
01160 or less 0 to 500A | Made valid when the RT signal
. is on.
515 Second electronic 9999 01800 or more 0 to 3600A Set the rated motor current.
thermal O/L relay -
Second electronic thermal O/L
9999 .
relay invalid
* The parameters can be set when Pr. 160 User group read selection = "0" (Refer to page 144)
(1) Electronic thermal O/L relay (Pr.9)
Electronic thermal relay function operation characteristic This function detects the overload (overheat) of the
Pr. 9 = 50% setting of Pr. 9 =100% setting motor, stops the operation of the inverter's output
Inverter rating1 2 /  ofinverter rating™1.2 transistor, and stops the output. (The operation
c ~ 4 R
< £ o 1 L 301z or mores characteristic is shown on the left) .
852 o mores | feoz  (“Operation region - Set the rated current [A] of the motor in Pr.9. (When
S B| S | 5o 2002 10Hz Region on the right of the power supply specification is 400V/440V 60Hz,
£ é 5 10Hz__[H T oHz ﬁ%ﬂriﬁgﬁzf'gncﬁg;ﬁm set the 1.1 times the rated motor current.)
78 6Hz__ || - 0.5Hz Region on the left of Set "0" in Pr. 9 when you do not want to activate the
E | § 50(05Hz 4 = characteristic curve electronic thermal relay function, e.g. when using an
1 = ‘Tﬁxﬁ e Characteristic when external thermal relay with the motor. (The output
s | 20 elechionic ihermal relay transistor protection of the inverter functions (E.THT).)
8 protection is turned off When using the Mitsubishi constant-torque motor
° % 180 (When Pr. 9 settingis 0(A)) 1) Set "1" in Pr. 71. (This provides a 100% continuous
= | E torque characteristic in the low-speed range.)
g8 ‘120 2) Set the rated current of the motor in Pr. 9.
2|5
2 ag ) *1  When a value 50% of the inverter rated output current (current
-‘é e) [ :Electt_ron;c ﬂlerme_‘ltﬁ"ay value) is setin Pr. 9
= 60 F:Jrz;;e';?o:r ransistor *2  The % value denotes the percentage to the inverter rated output
= 52 5% 105% current. It is not the percentage to the motor rated current.

Bt B B *3  When you set the electronic thermal relay function dedicated to
|50 100120 ' 150 the Mitsubishi constant-torque motor, this characteristic curve
nverter output power (%) i . high
(% to the rated input current) applies to operation at 6Hz or higher.

CAUTION
Protective function by electronic thermal relay function is reset by inverter power reset and reset signal input. Avoid
unnecessary reset and power-off.
When multiple motors are operated by a single inverter, protection cannot be provided by the electronic thermal relay
function. Install an external thermal relay to each motor.
When the difference between the inverter and motor capacities is large and the setting is small, the protective
characteristics of the electronic overcurrent protection will be deteriorated. In this case, use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function. Use the external thermal relay.
The operation time of the transistor protection thermal relay shortens when the Pr. 72 PWM frequency selection setting increases.
e
82 BCI
nv
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7/ Selection and protection of a motor

(2) Set multiple electronic thermal relay functions (Pr.51)

Use this function when rotating two motors of different rated currents individually by a
single inverter. (When rotating two motors together, use external thermal relays.) MmC

- Set the rated current of the second motor in Pr. 51. E@

- When the RT signal is on, thermal protection is provided based on the Pr. 51 setting. B

MC:
REMARKS | y/%
- The RT signal acts as the second function selection signal and makes the other second W

functions valid. (Refer to page91) =
- The RT signal is assigned to the RT terminal in the initial setting. By setting "3" in any of Pr. RT :’

178 to Pr. 189 (input terminal function selection), you can assign the RT signal to the other ) PC

terminal.

(3) Electronic thermal relay function alarm output and alarm signal (THP signal)

100%: Electronic thermal relay function alarm operation value - The alarm signal (THP) is output when the electronic
thermal relay function cumulative value reaches 85% of the

Electronic thermal 100% level set in Pr. 9 or Pr. 51. If it reaches 100% of the Pr. 9
relay function 85% ] ; )
operation level Electronic thermal O/L relay setting, electronic thermal relay
»Time function protection (E. THM/E.THT) occurs.
Electronic thermal O/L - The inverter does not shut off the output if the alarm signal
relay alarm (THP) OFF ON/ 0 is output.
For the terminal used for the THP signal output, assign the
function by setting "8" (positive logic) or "108" (negative logic)
in any of Pr. 190 to Pr. 196 (output terminal function selection).
—— CAUTION

The signal can be assigned to the input terminal using any of Pr. 190 to Pr. 196 (output terminal function selection). When
terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function of
each terminal. (Refer to page 95)

(4) External thermal relay input (OH signal)

To protect the motor against overheat, use the OH signal when using an external
thermal relay or the built-in thermal protector of the motor.

Motor - When the thermal relay operates, the inverter shuts off the output and outputs the
alarm signal (E.OHT).

For the terminal used for OH signal input, assign the function by setting "7" to any
of Pr. 178 to Pr. 189 (input terminal function selection)

Thermal relay protector
Inverter

External thermal relay input
connection example

—— CAUTION

The signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (Input terminal function selection). When
terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function of
each terminal. (Refer to page 89)

(5) PTC thermistor input (PTC signal)

P I L
Inverter
U Motor Inverter
g v
PTCW =
PTC )

AU(PTC)
SD

PTC thermistor input connection example
AU/PTC switchover switch

Factory-set to "AU".
Set to the "PTC" position to
validate the PTC signal input.

Built-in PTC thermistor of the motor can be input to the PTC signal (AU terminal).
- For the terminal used for PTC signal input, assign the function by setting "63" to Pr. 184 AU terminal function
selection and also set the AU/PTC switchover switch to the PTC terminal function. (The initial setting is the AU
terminal function.)

- If a motor overheat state is detected for more than 10s according to the input from the PTC thermistor, the
inverter shuts off the output and outputs the PTC thermal alarm signal (E.PTC).

)
BCI. 53
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Selection and protection of a motor \f

- The input specifications of the PTC thermistor | Motor Temperature | PTC Thermistor Resistance Value (Q)
are shown on the right. Normal 0 to 500
Boundary 500 to 4k
Overheat 4k or higher
—— CAUTION

When the PTC signal was not assigned to Pr. 184 and the AU/PTC switchover switch was set to the PTC terminal function, the function
assigned to the AU terminal is always off. Reversely, when the PTC signal was assigned to Pr. 184 and the AU/PTC switchover switch
was set to the AU terminal function, a PTC thermal error (E.PTC) occurs since the function is always in a motor overheat state.

When you want to input a current, assign the AU signal to the other signal.

When terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function of the
AU terminal.

——— & Parameters referred to ¢

Pr. 71 Applied motor (3 Refer to page 84

Pr. 72 PWM frequency selection (35~ Refer to page 128

Pr.178 to Pr.189 (Input terminal function selection) (3%~ Refer to page 89
Pr. 190 to Pr. 196 (Output terminal function selection) (35 Refer to page 95
Specifications of the AU terminal (3 Refer to page 11

3.7.2 Applied motor (Pr.71)

Setting of the used motor selects the thermal characteristic appropriate for the motor.

relay function suitable for the motor is set.

| Setting is necessary when using a constant-torque motor. Thermal characteristic of the electronic thermal
0% page 118
Y Pr.72 4

Parameter

Number Name Initial Value Setting Range Description

Selecting the standard motor or constant-
71 Applied motor 0 0,1,2,20 torque motor sets the corresponding
motor thermal characteristic.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
Refer to the following list and set this parameter according to the motor used.

Pr. 71 o . . Motor (O : used motor)
Setting Thermal Characteristic of the Electronic Thermal Relay Function Standard Constant torque
(SF-JR, etc.) (SF-HRCA, etc.)
(initialovalue) Thermal characteristics of a standard motor O
1 Thermal characteristics of the Mitsubishi constant-torque motor O
2 Thermal characteristics of a standard motor
Adjustable 5 points V/F(Refer to page 70)
20 Mitsubishi standard motor SF-JR 4P(1.5kW or less)
REMARKS

For the 00126 and 00170, the Pr. O Torque boost and Pr. 12 DC injection brake operation voltage settings are automatically
changed according to the Pr. 71 setting as follows.

Standard Motor Setting Constant Torque Motor Setting
Pr. 71
0,2, 20 1
Pr.0 3% 2%
Pr. 12 4% 2%

/A CAUTION

A Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.

——— 4 Parameters referred to ¢

Pr. 0 Torque boost 035~ Refer to page 57
Pr.12 DC injection brake operation voltage (&~ Refer to page 85
Pr. 100 to Pr. 109 (Adjustable 5 points V/F) (3~ Refer to page 70

)
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Motor brake and stop operation

Z

3.8 Motor brake and stop operation

Purpose Parameter that must be set Refer to Page
Motor braking torque adjustment DC injection brake Pr.10 to Pr.12 85
Improve th? motor braking torque Selection of aregenerative brake Pr.30 87
with an option
Coast the motor to a stop Selection of motor stopping method Pr. 250 88

3.8.1 DC injection brake (Pr. 10 to Pr. 12)
l The DC injection brake can be operated at a motor stop to adjust the stop timing and braking torque.
0¥ page 82
Parameter Name Initial Value Setting Range Description
Number @ page 80
L Set the operation frequency of
10 DC injection brake 3Hz 0o 120Hz the DC injection brake.
operation frequency
9999 Operated at Pr. 13 or less.
0 DC injection brake disabled
1 DC Inj?CtIO.n brake 0.5s 0.1 10 10s _S(_et the operation time of the DC
operation time injection brake.
8888 Operate when X13 signal is on
00170 or less 4% 0 DC injection brake
S disabled
12 DC injection brake S 0 to 30% h —
operation voltage 00250 to 01160 2% 0 Set the DC injection
01800 or more 1% 0.1 to 30% | brake voltage
0 (torque).
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

When Pr.11="0.1 to 10s" (1) Operation frequency setting (Pr.10)

: - When the frequency at which the DC injection brake operates is set in
Pr. 10, the DC injection brake is operated when this frequency is reached
during deceleration.

- At the Pr. 10 setting of "9999", the DC injection brake is operated when
deceleration is made to the frequency set in Pr. 13 Sarting frequency.

(2) Operation time setting (Pr.11)
- Use Pr. 11 to set the duration period the DC injection brake is applied.

Output frequency (Hz)
2, Pr10 Operation
g frequency

v
=

DC injection t
brake
voltage

Pri2

Operation
voltage
9 »Time

Pril Operatlon time

- When Pr. 11 =

"0s", the DC injection brake is not operated. (At a stop, the
motor coasts.)

- When Pr. 11="8888", the DC injection brake is applied while X13 signal

is on.

When Pr.11="8888" . . . .
- For the terminal used for X13 signal input, set "13" in any of Pr. 178 to Pr.

¥ 189 to assign the function. (Refer to page 89.)
3 - When the motor does not stop due to large load moment (J), increasing
S the setting produces an effect.
g
8 »Time

DC injection 1 Pri2 ‘

brake Operation

voltage voltage T |_| »Time

Y13 signal ON | OFF

w

PARAMETERS
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Motor brake and stop operation \f

(3) Operation voltage (torque) setting (Pr.12)
- Use Pr. 12 to set the percentage to the power supply voltage.
- When Pr. 12 = "0%", the DC injection brake is not operated.(At a stop, the motor coasts.)
- When using the constant-torque motor (SF-JRCA) and energy saving motor (SF-HR, SF-HRCA), change the Pr.
12 setting as follows.
SF-JRCA: 00083 or less ...4%, 00126 to 01160...2%
SF-HR, SF-HRCA: 00083 or less...4%, 00126 and 00170...3%, 00250 to 01160...2% (00620...1.5%)

REMARKS

- For the 00126 and 00170, when the Pr. 12 setting is as below, changing the Pr. 71 Applied motor setting changes the Pr. 12
setting automatically, it is not necessary to change the Pr. 12 setting.

(a)When Pr. 12 is 4% (initial value)
The Pr. 12 setting is automatically changed to 2% if the Pr. 71 value is changed from the value selecting the standard
motor (0, 2) to the value selecting the constant motor (1).

(b)When Pr. 12 is 2%
The Pr. 12 setting is automatically changed to 4% if the Pr. 71 value is changed from the value selecting the constant
motor (1) to the value selecting the standard motor (0, 2).

/A CAUTION

AAS stop holding torque is not produced, install a mechanical brake.

¢ Parameters referred to ¢
Pr.13 Sarting frequency 03 Refer to page 80
Pr. 71 Applied motor 0535 Refer to page 84

)
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7/ Motor brake and stop operation

3.8.2 Selection of aregenerative brake (Pr. 30, Pr.70)

®Use the "high power factor converter (FR-HC, MT-HC) to reduce harmonics, improve the power factor, or
continuously use the regenerative mode. @ page 81

P t 3 page 67
arambe ef Name Initial Value Setting Range Description
Number I3 page 118
0 Without regenerative function,

brake unit (FR-BU, BU type) @ page 84

Brake unit (MT-BU5), power
regeneration converter (MT-RC)
30 Regenerative function selection 0 (Setting can be made only for the
01800 or more)

High power factor converter (FR-

2 HC, MT-HC), power regeneration
common converter (FR-CV)

Set the %ED of the brake transistor
operation when using a brake unit
70 Special regenerative brake duty 0% 0to 10% (MT-BUS).

(Setting can be made only for the
01800 or more)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) When the brake unit (BU, FR-BU) is used
- Set "0" (initial value) in Pr. 30. The Pr. 70 setting is made invalid.

(2) When using a brake unit (MT-BU5) and power regeneration converter (MT-RC) (01800 or
more)

- Set"1" in Pr. 30.
- Set "10%" In Pr. 70 when using a brake unit (MT-BUS5).
Set "0%" in Pr. 70 when using a power regeneration converter (MT-RC).

(3) When using the high power factor converter (FR-HC, MT-HC) or power regeneration
common converter (FR-CV)

- Set "2"in Pr. 30. The Pr. 70 setting is made invalid.
- Use any of Pr. 178 to Pr. 189 (Input terminal function assignment) to assign the following signals to the contact input
terminals.
(&) X10 signal: FR-HC, MT-HC connection, FR-CV connection (inverter operation enable signal)
To make protective coordination with the FR-HC, MT-HC or FR-CV, use the inverter operation enable
signal to shut off the inverter output. Input the RDY signal of the FR-HC, MT-HC (RDYB signal of the FR-
CV).
(b) X11 signal: FR-HC, MT-HC connection (instantaneous power failure detection signal)
When the setting has been made to hold the mode at occurrence of an instantaneous power failure for
RS-485 communication operation, use this signal to hold the mode. Input the Y1 or Y2 signal
(instantaneous power failure detection signal) of the FR-HC, MT-HC.
- For the terminal used for X10 or X11 signal input, assign its function by setting "10" (X10) or "11" (X11) to any of
Pr. 178 to Pr. 189.

| REMARKS

- The MRS signal can also be used instead of the X10 signal. (Refer to page 89.)
- Refer to pages 19 to 23 for the connection of the brake unit, high power factor converter (FR-HC, MT-HC) and power
regeneration common converter (FR-CV).

w

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr. 178 to Pr.189 (input terminal function selection) U3 Refer to page 89

PARAMETERS
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Motor brake and stop operation

AN

3.8.3 Stop selection (Pr.250)

Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns off. Used
to stop the motor with a mechanical brake, etc. together with switching off of the start signal.
You can also select the operations of the start signals (STF/STR). (Refer to page 93 for start signal selection)

I

page 121
T Description
Name Initial Value | Setting Range | Start Signal (STF/STR) .
Number Stop Operation
(Refer to page 93)
STF signal: Forward The motor is coasted to a
0 to 100s ) .rotatlon start | stop when the preset time
STR signal: Reverse elapses after the start
rotation start | signal is turned off.The
STF signal: Start signal | motor is coasted to a stop
1000s to 1100s | STR signal: Forward/ (Pr. 250 - 1000)s after the
. reverse signal | start signal is turned off.
250 Stop selection 9999
STF signal: Forward
9999 rotation start
STR signal: Reverse When the start signal is
rotation start | turned off, the motor
STF signal: Start signal | decelerates to stop.
8888 STR signal: Forward/
reverse signal

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Decelerate the motor to a stop

& N oo ctort sonal s of - Set Pr. 250 to "9999" (initial value) or "8888".
s ! Deceleration time - The motor decelerates to a stop when the start
; (Time set in Pr: 8, etc.) signal (STF/STR) turns off.
S§ : DC brake
o= : : Time
Sl Gy oFF
signal 7
RUN 1
signal ON OFF
(2) Coast the motor to a stop.
- Output is shut off when set ) .
g / time elapses after start signal - Use Pr. 250 to set the time from when the start signal
S - })Ufzf‘jeod off turns off until the output is shut off. When any of
£ ! " "1000" to "1100" is set, the output is shut off after
EA | Motor coasts to stop (Pr. 250 — 1000)5_
3L f; Time - The output is shut off when the time set in Pr. 250
Start signal ON ‘ .___OFF has elapsed after the start signal had turned off.The
) OFF motor coasts to a stop.
RUN signal - - The RUN signal turns off when the output stops.
—— CAUTION

When the start signal is turned on again during motor coasting, the motor starts at Pr. 13 Sarting frequency.

—— ¢ Parameters referred to ¢
Pr. 7 Acceleration time,, Pr. 8 Deceleration time (G5 Refer to page 78

)
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Function assignment of external
7/ terminal and control

3.9 Function assignment of external terminal and control

Purpose Parameter that must be set Refer to Page
Assign function to input terminal Input t_ermlnal function Pr.178 to Pr.189 89
selection
Set MRS signal (output ShUtOTf.) to. MRS input selection Pr.17 91
normally closed contact specification
Make RT signal (second function
selection) invalid during RT refection time selection Pr.155 92
acceleration/deceleration
Assign start signal and forward/ Start signal (STF/STR)
. . . Pr.250 93
reverse command to other signals operation selection
Assign function to output terminal Output terminal function Pr.190 to Pr.196 95
assignment
Up-to-frequency sensitivity
Detect output frequency. Output frequency detection Pr.41 to Pr.43, Pr.50 99
Detect output current. Output current detection Pr.150 to Pr.153, Pr.166, Pr.167 100
Zero current detection
Remote output function Remote output Pr.495 to Pr.497 102

3.9.1 Input terminal function selection (Pr.178 to Pr.189)

l Use these parameters to select/change the input terminal functions.
0% page 144
Parameters Initial L . v
NO. Name value Initial Signal Setting Range @ page 95
STF terminal function 0108101012, 14, 16, 24,
178 . 60 | STF (forward rotation command) 25, 37, 60, 62, 64 to 67,
selection
9999
STR terminal function 0t08,101t012, 14,16, 24,
179 . 61 STR (reverse rotation command) 25, 37, 61, 62, 64 to 67,
selection
9999
180 RL terminal function selection 0 RL (low-speed operation command)
181 RM terminal function selection 1 RM (middle-speed operation command) | 0 to 8, 10 to 14, 16, 24, 25,
182 RH terminal function selection 2 RH (high speed operation command) | 37, 62, 64 to 67, 9999
183 RT terminal function selection 3 RT (second function selection)
. . . . . . Oto 8, 10 to 14, 16, 24, 25,
184 AU terminal function selection 4 AU (terminal 4 input selection) 37, 62 to 67, 9999
185 JOG tt_armlnal function 5 JOG (Jog operation selection)
selection
186 CS terminal function selection 6 €S (_selectlon of automatlp restart
after instantaneous power failure)
MRS terminal function 0to 8, 10to 14, 16, 24, 25,
187 selection 24 | MRS (output stop) 37, 62, 64 t0 67, 9999
188 STOP_termlnaI function 25 | STOP (start self-holding selection)
selection
189 RES tgrmlnal function 62 RES (inverter reset)
selection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

. . . 3
(1) Input terminal function assignment
- Use Pr. 178 to Pr. 189 to set the functions of the input terminals.
- Refer to the following table and set the parameters: &
: L
Setting SHa! Function Related Parameters REIET 19 =
Name Page (]
A . Pr. 4to Pr. 6, Pr. 24 to Pr. 27 =
0 RL Pr.59 = 0 (initial value) Low-speed operation command Pr. 232 to Pr. 239 71 é
Pr59=1,2= Remote setting (setting clear) Pr. 59 76 <
o . . Pr. 4to Pr. 6, Pr. 24 to Pr. 27, o
1 RM Pr.59 = 0 (initial value) Middle-speed operation command Pr. 232 to Pr. 239 71
Pr59=1,2+ Remote setting (deceleration) Pr. 59 76

)
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Setting SHa! Function Related Parameters REIET 19
Name Page
o . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
5 RH Pr.59 = 0 (initial value) High-speed operation command Pr. 232 to Pr. 239 71
Pr59=1,2% Remote setting (acceleration) Pr. 59 76
) ] 57, 60, 68,
3 RT Second function selection Pr.44 to Pr.51 78, 82, 99
4 AU Terminal 4 input selection Pr.267 129
5 JOG | Jog operation selection Pr. 15, Pr. 16 73
6 cs Sglection of automatic restart after instantaneous power failure, | Pr.57, Pr.58, Pr.162 to 13
flying start Pr.165, Pr.611
7 OH External thermal relay input *2 Pr.9 82
. N . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
8 REX | 15 speed selection (combination with three speeds RL, RM, RH) Pr232 to Pr.239 71
10 X10 | Inverter operation enable signal (FR-HC, MT-HC, FR-CV connection) | Pr.30 87
11 X11 FR-HC or MT-HC connection, instantaneous power failure detection | Pr.30 87
12 X12 PU operation external interlock Pr. 79 146
13 X13 External DC injection brake operation start Pr.11, Pr.12 85
14 X14 PID control valid terminal Pr.127 to Pr.134, Pr.575 to 188
Pr.577
16 X16 | PU-external operation switchover Pr.79, Pr.340 152
24 MRS | Output stop Pr. 17 91
25 STOP | Start self-holding selection — 93
37 X37 | Traverse function selection Pr. 592 to Pr. 597 210
Forward rotation command
60 STF (assigned to STF terminal (Pr. 178) only) _ %
Reverse rotation command
61 STR (assigned to STR terminal (Pr. 179) only) T %3
62 RES | Inverter reset — —
63 PTC | PTC thermistor input (assigned to AU terminal (Pr. 184) only) | Pr. 9 82
64 X64 PID forward/reverse action switchover Pr.127 to Pr.134, Pr.5 188
65 X65 | PU-NET operation switching Pr.79, Pr.340 154
66 X66 | External/NET operation switchover Pr.79, Pr.340 154
67 X67 | Command source switchover Pr.338, Pr.339 155
9999 — No function — —
*1  When Pr. 59 Remote function selection = "1 or 2", the functions of the RL, RM and RH signals change as listed above.

*2

—— CAUTION

The OH signal turns on when the relay contact "opens".

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.
One function can be assigned to two or more terminals. In this case, the terminal inputs are ORed.

The priorities of the speed commands are in order of jog, multi-speed setting (RH, RM, RL, REX) and PID (X14).

When the X10 signal (FR-HC, MT-HC, FR-CV connection - inverter operation enable signal) is not set or when the PU
operation external interlock (X12) signal is not assigned at the Pr. 79 Operation mode selection setting of "7", the MRS signal
shares this function.
Use common terminals to assign multi-speeds (speed 7) and remote setting. They cannot be set individually.
(Common terminals are used since these functions are designed for speed setting and need not be set at the same time.)

(2) Response time of each signal

- The response time of the X10 signal is within 2ms. However, when the X10 signal is not assigned at the Pr. 30
Regenerative function selection setting of "2" (FR-HC/MT-HC/FR-CV connection), the response time of the MRS
signal is within 2ms.

Pr. 17 MRSinput selection is made invalid.

Pr.30 MRS X10 Response Time Pr 17
Setting Assignment | Assignment MRS X10 ’

o X Within 2ms — Invalid

2 X o — Within 2ms —
o o Within 20ms | Within 2ms Valid
O X Within 20ms — Valid

Other than 2 X o — — —
O O Within 20ms — Valid

90

D
BCI.

elektromotoren



Function assignment of external
7/ terminal and control

3.9.2 Inverter output shutoff signal (MRS signal, Pr. 17)

l The inverter output can be shut off from the MRS signal. The logic of the MRS signal can also be selected.
0% page 73
Parameter Name Initial Setting Description r@page 6
Number Value Range
0 Open input always
17 MRS input selection 0 2 Close input always (NC contact input
specifications)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Output shutoff signal (terminal MRS)

Motor coasts

to stop - Turning on the output shutoff signal (MRS) during inverter
— / running shuts off the output immediately.
N - Terminal MRS may be used as described below.

\
N

(&) When mechanical brake (e.g. electromagnetic brake) is used
to stop motor

> Time The inverter output is shut off when the mechanical brake
operates.
MRS signal ON (b) To provide interlock to disable operation by the inverter
With the MRS signal on, the inverter cannot be operated if the
STF (STR) ) . : .
signal ON start signal is entered into the inverter.
N (c) Coast the motor to a stop.
9;'32; When the start signal is turned off, the inverter decelerates the
Output | Inverter Output | Inverter motor to a stop in the preset deceleration time, but when the
stop stop MRS signal is turned on, the motor coasts to a stop.
N S
Pe Pe (2) MRS signal logic inversion (Pr.17)
- When Pr. 17 is set to "2", the MRS signal (output stop) can be
changed to the normally closed (NC contact) input specification.
When the MRS signal turns on (opens), the inverter shuts off
the output.
| REMARKS |

- The MRS signal is assigned to the terminal MRS in the initial setting. By setting "24" in any of Pr. 178 to Pr. 189 (input terminal
function selection), the RT signal can be assigned to the other terminal.
- The MRS signal can shut off the output, independently of the PU, external or network operation mode.

—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr. 178 to Pr.189 (Input terminal function selection) (35 Refer to page 89

w
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3.9.3 Second function RT signal reflection time selection (Terminal RT, Pr. 155)

e
Y 'Pr.156, 4

You can select the second function using the external terminal (RT signal).
You can also set the RT signal operation condition (reflection time).

14
03 page 60

A=Y s Name Initial Value | Setting Range Description
Number
0 This function is immediately made valid
with on/off of the RT signal.
155 RT signal reflection time 0 The on/off of the RT signal is valid only
selection during a stop and constant speed
10 T . . .
operation.(invalid during acceleration/
deceleration)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

When the RT signal turns on, the second function becomes valid.

The second function has the following applications.

(a)Switching between normal use and emergency use
(b)Switching between heavy load and light load
(c)Changing of acceleration/deceleration time by broken line acceleration/deceleration
(d)Switching of characteristic between main motor and sub motor

Second function
connection diagram

Second acceleration/deceleration time example

Setting value "0" | (initial value)

Setting value "10"

Inverter > >
(&) (&)
c c
[} [}
=) =)
g g
Seci'ri;‘ STF(STR) po po v Tt The setting is reflected
function 2 time is reflected N E ot the next acceleration
selection e} »Time © . : »Time
High speed RH ! |
Middle speed RM RT 1 RT ] ;
PC RH I RH
RM RM
Functions that can be set as second functions
. First Function Second Function Refer to
Function
Parameter Number | Parameter Number Page
Torque boost Pr.0 Pr.46 57
Base Frequency Pr.3 Pr.47 68
Acceleration time Pr.7 Pr.44 78
Deceleration time Pr.8 Pr.44, Pr.45 78
Electronic thermal relay function Pr.9 Pr.51 82
Stall prevention Pr.22 Pr.48, Pr.49 60

| REMARKS |

function selection), the RT signal can be assigned to the other terminal.

I - The RT signal is assigned to the RT terminal in the initial setting. By setting "3" to any of Pr. 178 to Pr. 189 (input terminal

—— CAUTION

When the RT signal is on, the other functions such as the second acceleration/deceleration time are also selected.
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.0, Pr.46 Torque boost 055~ Refer to page 57
Pr. 3, Pr. 47 Base frequency (35 Refer to page 68
Pr. 7, Pr. 8, Pr. 44, Pr. 45 Acceleration and deceleration times U35~ Refer to page 78
Pr. 9, Pr. 51 Electronic thermal O/L relay 035~ Refer to page 82
Pr. 22, Pr. 48 Sall prevention operation level U3 Refer to page 60

Pr. 178 to Pr.189 (input terminal function selection) U35 Refer to page 89

92
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3.9.4 Start signal selection (Terminal STF, STR, STOP, Pr. 250)

Function assignment of external

Z

terminal and control

You can select the operation of the start signal (STF/STR).

Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns off. 03 page 59
Used to stop the motor with a mechanical brake, etc. together with switching off of the start signal. /4
(Refer to page 88 for stop selection) 0&r page 121

Parameter Name Initial Setting Description
Number Value Range Start Signal (STF/STR) Stop Operation
STF signal: Forward rotation | The motor is coasted to a
start stop when the preset time
0 to 100s . . .
STR signal: Reverse rotation | elapses after the start signal
start is turned off. When the
1000s & STF signal: Start signal setting is any of 1000s to
110; © | STR signal: Forward/reverse | 1100s, the inverter coasts to
s rotation signal | @ stop in (Pr. 250 - 1000)s.
250 Stop selection 9999 STF signal: Forward rotation
start
9999 STR signal: Reverse rotation ) .
start When the start signal is
STFsional S —— turned off, the motor
signat: tart signa decelerates to stop.
STR signal: Forward/
8888 .
reverse rotation
signal

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
(1) 2-wiretype (terminal STF, STR)

- A two-wire type connection is shown below.

- In the initial setting, the forward/reverse rotation signals (STF/STR) are used as start and stop signals. Turn on
either of the forward and reverse rotation signals to start the motor in the corresponding direction. If both are
turned off (or on) during operation, the inverter decelerates to a stop.

- The speed setting signal may either be given by entering 0 to 10VDC across the speed setting input terminal 2-
5, by setting the required values in Pr. 4 to Pr. 6 Multi-speed setting (high, middle, low speeds), etc. (For multi-speed
operation, refer to page 71)

- When Pr. 250 is set to any of "1000 to 1100, 8888", the STF signal becomes a start command and the STR
signal a forward/reverse command.

Forward
rotation start STF Start signal ———- STF
Reverse STR Inverter Forward/ $———OSTR Inverter

rotation start reverse

signal

e
55 g5
£s | g |
> Q20 | S 1
L= | > Ll_e |
= | . 8 |
3 \ } »Time @ f } »Time
g 8<c| P 2 8=l ‘
£ 25| L 2 25| |
2 &y L 3 &8v 1 3
3 | | =S ‘
O g1 QN ‘ | 35 sITF [ on |
STR ON STR | ON

2-wire connection example (Pr. 250 = "9999") 2-wire connection example (Pr. 250 = "8888")

REMARKS |

- When Pr. 250 is set to any of "0 to 100, 1000 to 1100", the motor coasts to a stop if the start command is turned off. (Refer to
page 88)

- The STF and STR signals are assigned to the STF and STR terminals in the initial setting. The STF signal can be assigned
to Pr. 178 STF terminal function selection and the STR signal to Pr. 179 STR terminal function selection only.

PARAMETERS
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(2) 3-wire type (terminal STF, STR, STOP)

- A three-wire type connection is shown below.

- The start self-holding selection becomes valid when the STOP signal is turned on. In this case, the forward/
reverse rotation signal functions only as a start signal.

- If the start signal (STF or STR) is turned on and then off, the start signal is held and makes a start. When
changing the direction of rotation, turn STR (STF) on once and then off.

- To stop the inverter, turning off the STOP signal once decelerates it to a stop.

(M
Stop F"m Stop Start
) rotation start j\: ,
— T —— STF ; ——QSTF
L Reve‘Fis','e Inverter = L Inverter
p-oaton st o gTR ————9SToP
(=)
STR
Forward rotation
Ireverse rotation

S TPC S

—O
o
9]

>«§ .S 3-% _5 ‘
S5/ \ 58| A R
- 2 | . S 9 I
?‘; f ‘ :TIme g f : » Time
E8cg| | o S8s| | .
558 | o 282 | o
2z8| | Lo 228 | b
3 | | =] 3
38 - : deer - 3
ION L i ION . ON |
STF | | | STF 1 i
! L ON ! ‘ |
STR [ | STR | oN |
t i |
— ON —ON ‘ |
sTOP [ i STOP ON || |
OFF OFF

Three-Wire Type Connection Example (Pr.250 ="9999") Three-Wire Type Connection Example (Pr.250 ="8888")

REMARKS

- The STOP signal is assigned to the terminal STOP in the initial setting. By setting "25" in Pr. 178 to Pr. 189, the STOP signal
can also be assigned to the other terminal.

- When the JOG signal is turned on to enable jog operation, the STOP signal becomes invalid.

- If the MRS signal is turned on to stop the output, the self-holding function is not canceled.

(3) Start signal selection

STF STR Pr. 250 Setting Inverter Status
0to 100s, 9999 1000s to 1100s, 8888
OFF OFF Stop
- Stop
OFF ON Reverse rotation
ON OFF Forward rotation Forward rotation
ON ON Stop Reverse rotation

D
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3.9.5 Output terminal function selection (Pr. 190 to Pr. 196)

l You can change the functions of the open collector output terminal and relay output terminal.

0% page 89
Parameter Initial - . . /4
Number Name value Initial Signal Setting Range T page 71
190 RUN _termlnal . 0 RUN (inverter running)
function selection
191 SuU ter_mlnal function 1 SU (up to frequency) Oto5,7,8,10to 19, 25, 26, 45 to
selection Open 47,64, 70 to 78, 90 to 96, 98, 99,
192 IPF terminal function collector 2 IPF (instantaneous power | 100 to 105, 107, 108, 110 to 116,
selection output failure, undervoltage) 125, 126, 145 to 147, 164, 170,
OL terminal function terminal 190 to 196, 198, 199,
193 selection 3 OL (overload alarm) 9999
FU terminal function FU (output frequency
194 . 4 .
selection detection)
ABCL1 terminal Oto 5,7, 8, 10 to 19, 25, 26, 45 to
195 i - 99 | ALM (alarm output) 47,64, 70 to 78, 90, 91, 94 to 96
function selection Rela , 04, , 90, 91, )
outpti/t 98, 99, 100 to 105, 107, 108, 110
: ; to 116, 125, 126, 145 to 147, 164
ABC2 terminal terminal ’ ’ ’ ’ ’ ’
196 function selection 9999 | No function 170, 190, 191, 194 to 196, 198,
199, 9999

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Output signal list
- You can set the functions of the output terminals.
- Refer to the following table and set the parameters: (0 to 99: Positive logic, 100 to 199: Negative logic)

Setting

Positi Negati Sl Function Operation iRelated S
ositive | Negalve | Name P Parameters | to Page
Logic Logic
Output during operation when the inverter
0 100 RUN | Inverter running output frequency rises to or above Pr. 13 — 97
Sarting frequency.
1 101 su Up to frequency *1, 2 Output when the output frequency is Pr 41 99
reached to the set frequency.
Instantaneous power Output at occurrence of an instantaneous
2 102 IPF . P power failure or when undervoltage Pr. 57 13
failure/undervoltage L .
protection is activated.
; ; ion i Pr. 22, Pr. 23,
3 103 oL Overload alarm Oquut V(\jlh”e stall prevention function is Pr. 66, Pr. 148, 60
activated. Pr. 149, Pr. 154
Outout frequenc Output when the output frequency reaches
4 104 FU P . q y the frequency setting in Pr. 42 (Pr. 43 for Pr. 42, Pr. 43 99
detection *2 ;
reverse rotation).
5 105 FU2 Second output _ Output when the o_utp_ut frequency reaches Pr. 50 99
frequency detection *2 | the frequency setting in Pr. 50.
; Output when 85% of the regenerative brake
7 107 RBP Rengeratlve brake duty set in Pr. 70 is reached. Pr.70 87
preaiarm Setting can be made for the 01800 or more.
Output when the electronic thermal relay
Electronic thermal function cumulative value reaches 85%.
8 108 THP | relay function (Electronic thermal relay function protection Pr.9 83
prealarm (E.THT/E.THM) actirates, when the value
reached 100%.) 3
10 110 PU PU operation mode Output when the PU operation mode is selected. | Pr. 79 146
1 11 RY Inverter operation Ou'tput when the myerter can be sFarTeq by ' . 97
ready switching the start signal on or while it is running. N
Output when the output current is higher o
Output current .
12 112 Y12 . than the Pr. 150 setting for longer than the Pr. 150, Pr. 151 100 1]
detection . . =
time set in Pr. 151. L
Zero current Output when the output power is lower than s
13 113 Y13 . the Pr. 152 setting for longer than the time Pr. 152, Pr. 153 100 <
detection .
set in Pr. 153. o
<
o

)
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= Settlgg _ Signal Function Operation Related Refer
Os'tfve egat.'ve Name P Parameters | to Page
Logic Logic
14 114 FDN | PID lower limit Output Whgn_the feedback value falls below
the lower limit of PID control. Pr. 127 to Pr
15 115 | FUP |PID upper limit Output when the feedback value rises above | ;) "o 575 1 188
the upper limit of PID control Pr 577
PID forward/reverse | Output when forward rotation is performed in '
16 116 RL .
rotation output PID control.
17 o MC1 Commera_al power-
supply switchover MC1 .
- Used when the commercial power
Commercial power- . ] N Pr. 135 to Pr. 139,
18 — MC2 . supply-inverter switchover function is 196
supply switchover MC2 used Pr. 159
Commercial power- '
19 o MC3 supply switchover MC3
25 125 FAN | Fan fault output Output at the time of a fan fault. Pr. 244 214
Heatsink overheat Output when the heatsink temperature
26 126 FIN reaches about 85% of the heatsink overheat — 239
pre-alarm . o
protection providing temperature.
During inverter . .
45 145 RUN3 | running and start Output when the inverter running and start . 97
. commands are on.
command is on
During deceleration at
46 146 Y46 ogcurrence.of powgr Output when the powgr failure-time Pr. 261 to Pr. 266 116
failure (retained until deceleration function is executed.
release)
During PID control Pr. 127110 Pr.
47 147 PID fing Output during PID control. 134, Pr. 575 to 188
activated
Pr. 577
64 164 Y64 | During retry Output during retry processing. Pr. 65 to Pr. 69 118
. . Pr. 127 to Pr.
70 170 SLEEP EID outp_ut Outpyt V\{hen the PID output interruption 134, Pr. 575 to 188
interruption function is executed.
Pr. 577
Commercial-power
71 — RO1 | supply side motor 1
connection RO1
Commercial-power
72 — RO2 | supply side motor 2
connection RO2
Commercial-power
73 — RO3 | supply side motor 3
connection RO3
Commercial-power Used when using advanced PID control Pr. 575 to Pr. 201
74 — RO4 | supply side motor 4 | (pump function). 5901
connection RO4
Inverter side motor 1
£ T RIOL | connection RIO1
Inverter side motor 2
76 T RIOZ | connection RIO2
Inverter side motor 3
" o RIO3 | onnection RIO3
Inverter side motor 4
8 T RIO4 | connection RIO4
Output when any of the control circuit
90 190 | Y90 | Life alarm capacitor, main circuit capacitor and intush | 5 »ee 1 pr 959 [ 215
current limit circuit or the cooling fan
approaches the end of its service life.
91 191 vo1 Alarm outpu_t 3 Oytputwhen an error occurs due tp the circuit . 98
(power-off signal) failure or connection alarm of the inverter.
Energy saving Turned on and off alternately every time the Pr. 52, Pr. 54,
92 192 Y92 | average value power saving average value is updated Pr. 158, Pr. 891 123
updated timing when the power saving monitor is used. to Pr. 899
Average current value and maintenance
Current average timer value are output as pulses.
93 193 Y93 value monitor signal | Cannot be set to Pr. 195 and Pr. 196 (relay Pr. 585 to Pr. 557 218
output terminal).

96

D
BCI.
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”Settlng __| signal Eunction A Related Refer

Positive | Negative | o0 a P Parameters | to Page
Logic Logic

Output when the inverter's protective

function is activated to stop the output
94 194 ALM2 | Alarm output 2 (major fault). Continue outputting the signal _ 98
during inverter reset and stop outputting

after reset is cancelled. *2

95 195 Y95 Malntenance timer Output \{vhen Pr. 503 rises to or above the Pr. Pr. 503, Pr. 504 217
signal 504 setting.
96 196 | REM | Remote output Output to the terminal when avalue is Setto | o yoc 1 pr 497 [ 102
the parameter.
98 198 LE | Minor fault output | QutPut when a minor fault (fan failure or Pr. 121, Pr. 244 | 165, 214

communication error warning) occurs.

Output when the inverter's protective function is
99 199 ALM | Alarm output activated to stop the output (major fault). The — 98
signal output is stopped when a reset turns on.
9999 — No function — — —

*1  Note that when the frequency setting is varied using an analog signal or 0 of the operation panel (FR-DUOQ7), the output of the SU (up

to frequency) signal may alternate on and off depending on that varying speed and the timing of the varying speed due to acceleration/
deceleration time setting. (The output will not alternate on and off when the acceleration/deceleration time setting is "0s".)
*2  When a power supply reset is performed, the alarm output 2 signal (ALM2) turns off as soon as the power supply switches off.

REMARKS

- The same function may be set to more than one terminal.

- When the function is executed, the terminal conducts at the setting of any of "0" to "99", and does not conduct at the setting
of any of "100" to "199".

- The signal will not function if a value other than the above is set to any of Pr. 190 to Pr. 196.

- When Pr. 76 Alarm code output selection = "1", the output signals of the terminals SU, IPF, OL and FU are switched as set in
Pr. 76. (When an inverter alarm occurs, the signal output is switched to the alarm output.)

- The output assignment of the terminal RUN and alarm output relay are as set above regardless of Pr. 76.

—— CAUTION
When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

(2) Inverter operation ready signal (RY signal) and inverter running signal (RUN, RUN3
signal)

Power - When the inverter is ready to operate, the output of the
supply

; operation ready signal (RY) is on. It is also on during
STF ﬂ inverter running.

When the output frequency of the inverter rises to or above

Ri Pr. 13 Sarting frequency, the output of the inverter running
g | 1 | o signal (RUN) is turned on. During an inverter stop or DC
g o ‘ Efe'rg{?g:%gmake injection brake operation, the output is off.
o | I . . .
2 ) b - The output of the RUNS3 signal is on when the inverter
= 1Pr.0 | | DC injection . d ianal
g 'Starting | | brake running and start signals are on.
3 ' frequency! T operaton . When using the RY or RUN3 signal, set "11 (positive
Reset: | | Tir:e logic)" or "111 (negative logic)" (RY) or "45 (positive logic)" 3
iprocessing | . or "145 (negative logic)" (RUN3) to any of Pr. 190 to Pr. 196
; T (output terminal function selection) to assign the function to
RY 1 '—L_ the output terminal. &
RUN : - The RUN signal is assigned to the terminal RUN in the |_||_J
RUN3 default setting. W
=
<
<
o

)
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(3) Alarm output signal (ALM, ALM2 signal)

Iy Inverter alarm occurrence
5 (output shutoff)
=
2
=]
[oN
=]
(@) : ‘ >
b | Time
Alarm output signal(ALM) ! ON ‘ OFF
Alarm output 2 signal(ALM2) —JONIi [OFF
Reset signal(RES) ON Ige':s';t process{ng
T (about 1s
Reset ON

(4) Input MC shutoff signal (Y91 signal)

If the inverter comes to an alarm stop, the
ALM and ALM2 signals are output. (Refer to
page 233 for the alarm description.)

- The ALMZ2 signal remains on during a reset

period after alarm occurrence.

- When using the ALM2 signal, set "94 (positive

logic)" or "194 (negative logic)" to any of Pr.
190 to Pr. 196 (output terminal function selection)
to assign the function to the output terminal.

- The ALM signal is assigned to the A1B1C1

contact in the initial setting.

| REMARKS
I Refer to page 233 for the inverter alarm description.

The Y91 signal is output at occurrence of an alarm attributable to the failure of the inverter circuit or an alarm

caused by a wiring mistake.

- When using the Y91 signal, set "91 (positive logic)" or "191 (negative logic)" to any of Pr. 190 to Pr. 196 (output
terminal function selection) to assign the function to the output terminal.
- The following table indicates the alarms that will output the Y91 signal. (Refer to page 233 for the alarm

description.)

Z
o

Alarm Definition

Inrush resistor overheat (E.IOH)

CPU error (E.CPU)

CPU error (E.E6)

CPU error (E.E7)

Parameter storage devide alarm (E.PE)

Parameter storage devide alarm (E.PE2)

24VDC power output short circuit (E.P24)

Operation panel power supply short circuit
RS-485 terminals power supply short circuit(E.CTE)

©| 0 |N[o/a(~h|lW|N|F

Output side earth fault overcurrent protection(E.GF)

[any
o

Output phase failure protection (E.LF)

iy
[

Brake transistor alarm detection (E.BE)

¢ Parameters referred to ¢

Pr. 13 Sarting frequency (3~ Refer to page 80 .
Pr. 76 Alarm code output selection 035 Refer to page 120

)
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3.9.6 Detection of output frequency (SU, FU, FU2 signal, Pr. 41 to Pr. 43, Pr. 50)

l The inverter output frequency is detected and output to the output signal.

0% page 103

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

Running frequency

Adjustment

(1) Up-to-frequency sensitivity (SU signal, Pr. 41)

- When the output frequency reaches the running frequency, the up-to-
frequency signal (SU) is output.

- The Pr. 41 value can be adjusted within the range +1% to +100% on the
assumption that the set frequency is 100%.

operation, open signal, etc.

g ‘ ,__y e Pl - This parameter can be used to ensure that the running frequency has
% been reached to provide the operation start signal etc. for related
£ equipment.
>
%% REMARKS
o= The output frequency compared with the set frequency changes depending
on the control system.
sy _OFF ON OFF
Control system Compared output frequency
V/F control Output frequency
Simple magnetic flux . .
vector control Output frequency before slip compensation
> (2) Output frequency detection (FU signal, FU2
g [N signal, Pr. 42, Pr. 43,Pr.50)
= | ! Pr50
— F d .
§ N ng\fliao%‘ T{ﬂ‘//pﬂg I ] . Whgn the output frequency rises to or abqve the Pr. 42
== i — S - — 1> Time setting, the output frequency detection signal (FU) is
8 Co Co N\ Reverse /i Pr43 output
= b L 1 tati | Pr50 R .
oOt . o L R i A S - This function can be used for electromagnetic brake
utpu [ Lo I I

frequenFcBJ/ OFF ON OFFFﬁ ON | |OFF

- When the detection frequency is set in Pr. 43,

frequency detection for reverse operation use only can

Fu2 -OFF ON OFF ON | OFF also be set. This function is effective for switching the
timing of electromagnetic brake operation between
Parameter Output forward _rotation (_rise) and reverse rotation (fall) during
Number Signals vertical lift operation, etc. _ _
) - When Pr. 43 = "9999", the Pr. 42 setting applies to
FU forward rotation and the Pr. 43 setting applies to
43 reverse rotation.
50 Fu2 - When outputting a frequency detection signal besides
the FU signal, set the detection frequency in Pr. 50 . The
FU2 signal is output when the output frequency reaches
or exceeds the Pr. 50 setting.
- When using the FU2 signal, set "5 (positive logic)" or
"105 (negative logic)" in any of Pr. 190 to Pr. 196 (output
terminal function selection) to assign the function to the
output terminal.
—— CAUTION

When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

——— ¢ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) (& Refer to page 95

i
BCI.
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Parameter Name Initial Setting [
Number Value Range P £ page 78

41 Up-to-frequency sensitivity 10% 0to 100% | Set the level where the SU signal turns on. @ page mﬂ
42 Output frequency detection 6Hz 0to 400Hz | Set the frequency where the FU signal turns on. ¥ pr.51

o ¢ q . 0 to 400Hz Set the frequency where the FU signal turns on in w
43 utput requency etection 9999 reverse rotation.

for reverse rotation -

9999 Same as Pr. 42 setting

50 dS:tceocr:ic(i)r?utput frequency 30Hz 0to 400Hz | Set the frequency where the FU2 signal turns on.

w
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3.9.7

Output current detection function

(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167)

st
03 page 60 l The output power during inverter running can be detected and output to the output terminal.

03 page 60

Parameter - . .
ara be e Name Initial Value | Setting Range Description
G oage mﬂ Number
150 Output current detection 110%* 0 to 120%* Set thg output curr_ent detection level.
1% page 104 level 100% is the rated inverter current.
Set the output current detection period.
151 Qutput current detection 0s 010 10s Set the time from When'the oquut current
signal delay time has risen above the setting until the output
current detection signal (Y12) is output.
Set the zero current detection level. The
152 Zero current detection level 5% 0 to 150% rated inverter current is assumed to be
100%.
Set this parameter to define the period
153 Zero current detection time 0.5s Oto1s from when the outpgt current drops below
the Pr. 152 value until the zero current
detection signal (Y13) is output.
. 010 10s _Set the retention time when the Y12 signal
166 Output current detection 01s is on.
signal retention time ' The Y12 signal on status is retained. The
9999 . .
signal is turned off at the next start.
0 Operation continues when the Y12 signal
167 Output current detection 0 is on
operation selection 1 The inverter is brought to an alarm stop
when the Y12 signal is on. (E.CDO)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to pagel44)
* When Pr. 570 Multiple rating setting = "1", performing parameter clear changes the initial value and setting range. (Refer to page 65.)

Pr:166 # 9999, Pr167 =0

Output current

Output current
detection signal
(Y12)

100

Pr.150

(1) Output current detection (Y12 signal, Pr. 150, Pr.

Pri66

(initial value)

OFF ON

Minimum 100ms

«—

Time

151, Pr. 166, Pr. 167)

- The output power detection function can be used for

excessive torque detection, etc.

- If the output current remains higher than the Pr. 150 setting

during inverter operation for longer than the time set in Pr. 151,
the output current detection signal (Y12) is output from the
inverter's open collector or relay output terminal.

- When the Y12 signal turns on, the ON state is held for the

OFF

time set in Pr. 166 .

- When Pr. 166 ="9999", the ON state is held until a next start.
- At the Pr. 167 setting of "1", the inverter output is stopped and

the output current detection alarm (E.CDO) is displayed when
the Y12 signal turns on. When an alarm stop occurs, the Y12
signal is on for the time set in Pr. 166 at the Pr. 166 setting of
other than 9999, and remains on until a reset is made at the
Pr. 166 setting of 9999.

- Set "12 (positive logic)" or "112 (negative logic)" to any of Pr.

190 to Pr. 196 (output terminal function selection) to assign the
function of the Y12 signal to the output terminal.

i
BCI.
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(2) Zero current detection (Y13 signal, Pr. 152,
Pr. 153)

- If the output current remains lower than the Pr. 152
setting during inverter operation for longer than the time
set in Pr. 153, the zero current detection (Y13) signal is
output from the inverter's open collector or relay output
terminal.

- When the inverter's output current falls to "0", torque will
not be generated. This may cause a drop due to gravity

Zero current
detection time
(Y13)

Detection time ~ Detection time when the inverter is used in vertical lift application. To
* Once turned on, the zero current detection time prevent thiS, the Omput current zero Signal (Y13) can be
(Y13) signal is held on for at least 100ms. output from the inverter to close the mechanical brake

when the output current has fallen to "zero".
- Set "13 (positive logic)" or "113 (negative logic)" to any of
Pr. 190 to Pr. 196 (output terminal function selection) to
assign the function of the output power detection signal
(Y13) to the output terminal.
—— CAUTION

When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

/A CAUTION

AThe zero current detection level setting should not be too high, and the zero current detection time setting not

too long. Otherwise, the detection signal may not be output when torque is not generated at a low output
current.

ATO prevent the machine and equipment from resulting in hazardous conditions by use of the zero current
detection signal, install a safety backup such as an emergency brake.

¢ Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) 035 Refer to page 95

w

PARAMETERS
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3.9.8 Remote output function (REM signal, Pr. 495 to Pr. 497)

programmable logic controller.

5 You can utilize the on/off of the inverter's output signals instead of the remote output terminal of the
0% page 177
Y/ Pr.503 4

14
03 page 217

Parameter Name Initial Value Setting Range Description
Number
0 Remote output data clear at
. powering off
495 Remote output selection 0 -
1 Remote output data retention even
at powering off
496 * Remote output data 1 0 0 to 4095 ) .
Refer to the following diagram.
497 * Remote output data 2 0 0 to 4095

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set
in Pr. 77 Parameter write selection.

<Remote output data>

Pr.496 The output terminal can be turned on/off

depending on the Pr. 496 or Pr. 497 setting. The
b11 b0 remote output selection can be controlled on/off by

> | » _ - computer link communication from the PU

x|l |BIBlE2le|(3|2)|C icati
Qlele|T|n|c]|=z connector or RS-485 port or by communication

from the communication option.
- Set "96" (positive logic) or "196" (negative logic) to
Pr.497 any of Pr. 190 to Pr. 196 (output terminal function
b11 b0 selection), and assign the remote output (REM)
sl |3 | <|<]|=<|=<|=<|=<1|x signal to the terminal used for remote outpult,

g 5* ')\E :% N I e e e e When you refer to the above diagram and set 1 to
O B N e e O T e e the terminal bit (terminal where the REM signal has

. been assigned) of Pr. 496 or Pr. 497, the output

*1  As desired (always 0 when read) . . . .
*2 YO to Y6 are available only when the extension output option (FR- terminal turns on (O.f'f for negative |09'C)- By settl.ng
ATAY) is fitted 0, the output terminal turns off (on for negative

*3  RALl to RA3 are available only when the relay output option (FR- Iogic).
AT7AR) is fitted

Example)When "96" (positive logic) is set to Pr. 190 RUN terminal function selection and "1" (HO1) is set to Pr. 496,
the terminal RUN turns on.

ON/OFF example for positive logic - When Pr. 495 ="0" (initial value), performing a power

— — supply reset (including a power failure) clears the

REM signal output. (The ON/OFF states of the

Power OFF Power OFF terminals are as set in Pr. 190 to Pr. 196.) The Pr. 496
supply supply Inverter and Pr. 497 settings are also "0".

”f Eg;‘é&"}‘; When Pr. 495 = "1", the remote output data before
REM | OFF REM ! power supply-off is stored into the EEPROM, so the
T signal output at power recovery is the same as
REM signal clear REM signal held before power supply-off. However, it is not stored
when the inverter is reset (terminal reset, reset
request through communication).
(See the chart on the left)

REMARKS

- The output terminal where the REM signal is not assigned using any of Pr. 190 to Pr. 196 does not turn on/off if 0/1 is set to
the terminal bit of Pr. 496 or Pr. 497 . (It turns on/off with the assigned function.)

- When the inverter is reset (terminal reset, reset request through communication), Pr. 496 and Pr. 497 values turn to "0".
When Pr. 495 ="1", however, they are the settings at power supply-off. (The settings are stored at power supply-off.)

—— CAUTION
When Pr. 495 = "1", take such a step as to connect R1/L11, S1/L21 and P/+, N/- to ensure that control power will be retained
to some degree. If you do not take such a step, the output signals provided after power-on are not guaranteed.

¢ Parameters referred to ¢

Pr. 190 to Pr. 196 (output terminal function selection) (35~ Refer to page 95

)
102 BCI.
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3.10 Monitor display and monitor output signal

Refer t
Purpose Parameter that must be set erer o
Page
Display motor speed Spe_ed display and speed Pr.37, Pr.144 103
Set speed setting
_— DU/PU main display data Pr.52, Pr.170, Pr.171, Pr.268,
Change PU monitor display data selection 104
. . Pr.891
Cumulative monitor clear
Change of the monitor output from Terminal CA, AM function Pr.54 to Pr.56, Pr.158, Pr.867, 108
terminal CA and AM selection Pr.869
Adjust terminal CA, AM outputs Terminal CA, AM calibration Pr.900, Pr.901, Pr.930, Pr.931 110

3.10.1 Speed display and speed setting (Pr.37, Pr.144)

| You can change the PU (FR-DUO7/FR-PUQ4) monitor display or frequency setting to motor speed or machine speed.

03 page 67

¥ Pral
PZLanTbeetfr Name Initial Value Setting Range Description U?p!age 993
0 Frequency display, settin -
37 Speed display 0 q y 'p Y g G page Slﬂ
1to 9998 Set the machine speed at 60Hz. Y/ Pr.148
144 Speed setting switchover 4 0,2,4,6,8, 10,102, | Setthe number of motor poles M?Pageﬁo
P 9 104, 106, 108, 110 when displaying the motor speed.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.

When displaying the motor speed, set the number of motor poles (2, 4, 6, 8, 10) or number of motor poles + 100 (102,
104, 106, 108, 110) to Pr. 144.

When both Pr. 37 and Pr. 144 have been set, their priorities are as given below.
Pr.144, 102 to 110 > Pr.37, 1 to 9998 > Pr.144, 2 to 10

When the running speed monitor is selected, each monitor and setting are determined by the combination of Pr.
37 and Pr. 144 as listed below. (The units within the thick frame are the initial values.)

Pr. 37 Pr. 144 Output Frequency Set Frequency Running Speed Frequency Setting
Setting Setting Monitor Monitor Monitor Parameter Setting
0 0 Hz Hz r/min =1 Hz
(initial 2to 10 Hz Hz r/min < Hz
value) 102 to 110 rimin =1 r/min =1 r/min ~1 r/min «1
0 Hz Hz Machine speed 1 Hz
1to 9998 2to 10 Machine speed *1 Machine speed = Machine speed 1 Machine speed =1
102 to 110 Hz Hz r/min = Hz

*1  Motor speed r/min conversion formula frequency x 120/number of motor poles (Pr. 144)
Machine speed conversion formula .... Pr. 37 x frequency/60Hz

For Pr. 144 in the above formula, the value is "Pr. 144-100" when "102 to 110" is set in Pr. 144 and the value is "4" when Pr.37=0 and Pr.144=0.
*2  Hzisin 0.01Hz increments, machine speed is in 1Im/min increments, and r/min is in 1r/min increments.

—— CAUTION
- In the V/F control mode, the output frequency of the inverter is displayed in terms of synchronous speed, and therefore, it is
unequal to the actual speed by motor slip.
When the running speed display is selected at the setting of Pr. 37 "0" and Pr. 144 "0", the monitor display is provided on the
assumption that the number of motor poles is 4. (1800r/min is displayed at 60Hz)
Refer to Pr. 52 when you want to change the PU main monitor (PU main display).

Since the panel display of the operation panel (FR-DUO7) is 4 digits in length, the monitor value of more than "9999" is
displayed "----".

w

/A CAUTION

A Make sure that the settings of the running speed and number of motor poles are correct. Otherwise, the
motor might run at extremely high speed, damaging the machine.

PARAMETERS

¢ Parameters referred to ¢
Pr.52 DU/PU main display data selection (3 Refer to page 104

)
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Monitor display and monitor output signal \f

3.10.2 DU/PU monitor display selection (Pr.52, Pr.170, Pr.171, Pr.268, Pr.563, Pr.564, Pr.891)

The monitor to be displayed on the main screen of the operation panel (FR-DUOQ7)/parameter unit (FR-PU04)

I can be selected.

Parameter Name Initial Value | Setting Range Description
Number
L 0 0,5, 6,8to 14, | Select the monitor to be displayed on the
52 sD:I/eT:ltJiorTr:am display data (output 17, 20, 23 to 25, | operation panel and parameter unit.
frequency) 50 to 57, 100 Refer to the following table for monitor description.
0 Set “0” to clear the watt-hour meter monitor.
Cumulative power meter 10 Set the maximum value when monitoring
170 clear P 9999 from communication to 0 to 9999kWh.
9999 Set the maximum value when monitoring
from communication to 0 to 65535kWh.
Set “0” in the parameter to clear the watt-
171 Operation hour meter clear 9999 0, 9999 hour monitor.
Setting “9999” has no effect.
Monitor decimal dii 0 Displays as integral value.
268 * 0mt<_)r ecimal digits 9999 1 Displayed in 0.1 increments.
selection
9999 No function
o . The numbers of cumulative energization time
563 Energlzatlon tlme 0 0 t0.65535 monitor exceeded 65535h is displayed.
carrying-over times (reading only) .
Reading only
564 Operating time carrying- 0 0 to 65535 The numbers of operation time monitor
over times (reading only) exceeded 65535h is displayed. Reading only
Set the number of times to shift the
Oto4 cumulative power monitor digit.
Cumulative power monitor Clamp the monitoring value at maximum.
891 L . . 9999 -
digit shifted times No shift
9999 Clear the monitor value when it exceeds the
maximum value.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to pagel44)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set
in Pr. 77 Parameter write selection.

(1) Monitor description list (Pr.52)

- In Pr. 52, set the monitor to be displayed on the operation panel (FR-DUQ7) or parameter unit (FR-PU04).
- Refer to the following table and set the monitor to be displayed. (The signals marked x cannot be selected for monitoring)

Pr.52 Parameter
Setting Value

Types of Monitor Increments SULED PUM.ain Description
Monitor

Output frequency 0.01Hz 0/100 Displays the inverter output frequency.

Output current 0.01A/0.1A *5 0/100 Displays the inverter output current effective value.

Output voltage 0.1v 0/100 Displays the inverter output voltage.

Alarm display — 0/100 Displays 8 past alarms individually.

Frequency setting 0.01Hz 5 *1 Displays the set frequency.

Running speed 1(r/min) 6 *1 Displays the motor speed. (depending on Pr. 37 and Pr. 144 settings)
Converter output 0.1V 8 *1 Displays the DC bus voltage value.

voltage

Regenerative brake 0.1% 9 " Brake duty setin Pr. 30, Pr. 70. (Setting can be made for the 01800
duty or more.)

Elect_ronicthermal relay 0.1% 10 " Displays the motor ther_mal cum_ulative value on the assumption
function load factor that the thermal operation level is 100%.

\(/);:ltf;ut current peak 0.01A/0.1A =5 11 " I(—é?éc;?ea:jngtcg\slglr?y;grms peak value of the output power monitor
Converter output 0.1V 12 " Holds and displays the peak value of the DC bus voltage value.
voltage peak value (cleared at every start)

Input power 0.01kW/0.1kW +5 13 *1 Displays the power on the inverter input side.

Output power 0.01kW/0.1kW +5 14 *1 Displays the power on the inverter output side.

Input terminal status e " Displays the input terminal ON{OFF states on the PU.

55 (Refer to page 106 for the DU display)
Output terminal o " Displays the output terminal Ol_\l/OFF states on the PU.
status (Refer to page 106 for the DU display)
e
104 BCI
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Pr.52 Parameter
Types of Monitor Increments Setting Value. Description
pu LED | PUMain
Monitor

Option input terminal e 56 o Displays the input terminal ON/OFF states of the digital input
states option (FR-A7AX) on the DU. (Refer to page 106 for details.)
Ootion outout Displays the output terminal ON/OFF states of the digital output
te?minal stgtes — 57 X option (FR-A7AY) or relay output option (FR-A7AR) on the DU.

(Refer to page 106 for details)

- — -

Load meter 0.1% 17 Displays the torque current in % on the assumption that the Pr. 56

setting is 100%.
Cumulative Adds up and displays the energization time after inverter shipment.
eneraization time » 1h 20 You can check the numbers of monitor value exceeded 65535h

g 2 with Pr. 563.

Adds up and displays the inverter operation time.
Actual operation 1h 23 You can check the numbers of monitor value exceeded 65535h
time 2,3 with Pr. 564.

Can be cleared by Pr. 171. (Refer to page 107.)
Motor load factor 0.1% 24 Dlsplays the output current \_/alue on the assumption that the

inverter rated current value is 100%.

0.01KWh/ Adds up and displays the power amount based on the output
Cumulative power 0 ikWh s 25 power monitor.
' Can be cleared by Pr. 170. (Refer to page 107.)
Power saving effect Variable 50 Displays the energy-saving effect monitor. _
. Can be converted into the charge display or % display by
- - according to -

Cumulative saving arameters 51 parameter setting.
power P (Refer to page 124 for details.)
PID set point 0.1% 52 Displays the set value for PID control. (Refer to page 188.)
PID measured value 0.1% 53 Displays the measured value for PID control. (Refer to page 188.)
PID deviation value 0.1% 54 Displays the deviation for PID control. (Refer to page 188.)

*1  Frequency setting to output terminal status on the PU main monitor are selected by "other monitor selection” of the parameter unit (FR-PU04).

*2  The cumulative energization time and actual operation time are accumulated from 0 to 65535 hours, then cleared, and accumulated again
from 0. When the operation panel (FR-DUOQ7) is used, the time is displayed up to 65.53 (65530h) on the assumption that 1h = 0.001, and
thereatfter, it is added up from 0.

*3  The actual operation time is not added up if the cumulative operation time before power supply-off is less than 1h.

*4  When using the parameter unit (FR-PU04), "kW" is displayed.

*5  The setting depends on capacities. (01160 or less/01800 or more)

REMARKS |

By setting "0" in Pr. 52, the monitoring of output speed to alarm display can be selected in sequence by @

- When the operation panel (FR-DUOQ7) is used, the displayed units are Hz, V and A only and the others are not displayed.
- The monitor set in Pr. 52 is displayed in the third monitor position. (The output voltage monitor is changed.)

Initial value

* The monitor displayed at powering on is the first monitor. Display the monitor to be displayed on the first monitor and press @ for

1s. (To return to the output frequency monitor, hold down @ for 1s after displaying the output frequency monitor.)

e Power-on monitor (first monitor) e Second monitor ® Third monitor e Alarm monitor
With alarm

9

Output frequency monitor Output current monitor Output voltage monitor

oA A ‘@

Example)When Pr. 52 is set to "20" (cumulative energization time), the monitor is displayed on the operation panel as
described below.

e Power-on monitor (first monitor) e Second monitor e Third monitor e Alarm monitor

Output frequency monitor Output current monitor Cumulative energization time monitor

I N ‘@

D
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(2) Display set frequency during
stop (Pr.52)

- When Pr. 52 is set to "100", the set
frequency monitor is displayed during
a stop and the output frequency
monitor is displayed during operation.
(LED of Hz flickers during stop and is
lit during running.)

| REMARKS |

Pr.52

0

100

During running/stop

During stop

During running

Output frequency

Output frequency

Set frequency

Output
frequency

Output current

Output current

Output voltage

Output voltage

Alarm display

Alarm display

- During an error, the output frequency at error occurrence appears.
- During MRS, the values displayed are the same as during a stop.

(3) Operation panel (FR-DUOQ7) I/O terminal monitor (Pr.52)

- When Pr. 52 is set to any of "55 to 57", the I/0 terminal states can be monitored on the operation panel (FR-DUQ7).
- The 1/0O terminal monitor is displayed on the third monitor.

- The LED is on when the terminal is on, and the LED is off when the terminal is off. The center line of LED is

always on.
Pr. 52 Setting Monitor Description
55 Displays the 1/0 and output terminal ON/OFF states of the inverter unit.
56 * Displays the input terminal ON/OFF states of the digital input option (FR-A7AX).
57 * Displays the output terminal ON/OFF states of the digital output option (FR-A7AY) or relay output option (FR-A7AR).

* You can set "56" or "57" even if the option is not fitt

ed. When the option is not fitted, the monitor displays are all off.

- On the unit I/O terminal monitor (Pr. 52 = "55"), the upper LEDs denote the input terminal states and the lower

the output terminal states.

/ \\ - Display example -
RM RH AU stop RESgrF  JOG g nout Term When signals STF,
put Terminals
RL @ RY @ MRS STR @ RH and RUN are on
@ @ @ @ MON P.RUN
[an)
P EXT NET
O O
REV FWD
Q Q Q -/\ /\- 4 Center line is always on = =)
‘/ Free f/@:ree )
ABC1A502 Free Free pree / Output terminal
- On the input option terminal monitor (Pr. 52= "56"), the decimal point LED of the first digit LED is on.
X1 x2 X x5 X xs
XO@<£ > XZ? [ X@ [ XS@ “/\“
- - -/\ /\-/\4 Center line is always on
Q Q ‘ ‘ Free
ookt @ f@
ree
X10 511 X183 x4 DY Free  Free Free

/

Decimal point LED of first digit LED is always on

- On the input option terminal monitor (Pr. 52= "57"), the decimal point LED of the second digit LED is on.

Y1 Y4

Y2 |
Yo &l 3

Y5

\

FR-ATAY

i

@QQ
RAT RA3

RA2

Center line is always on

FR-A7TAR

%

106

Decimal point LED of second digit LED is always on

D
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7/ Monitor display and monitor output signal

(4) Cumulative energization power monitor and clear (Pr.170, Pr.891)

- On the cumulative energization power monitor (Pr. 52 = "25"), the output power monitor value is added up and is
updated in 1h increments.

- The operation panel (FR-DUQ7), parameter unit (FR-PU04) and communication (RS-485 communication,
communication option) display units and display ranges are as indicated below.

Operation panel *1 Parameter unit =2 Communication
. . Range .
Range Unit Range Unit Unit
9 : Pri170=10 | Pr.170= 9999
0 to 99.99kWh 0.01kWh 0 to 999.99kWh 0.01kWh
0 to 65535kWh
100.0 to 999.9kWh 0.1kWh 1000.0 to 9999.9kWh 0.1kWh 0 to 9999kWh (initial value) 1kwh
1000 to 9999kWh 1kwh 10000 to 99999kWh 1kWh

*1  Power is measured in the range 0 to 9999.99kWh, and displayed in 4 digits.

When the monitor value exceeds "99.99", a carry occurs, e.g. "100.0", so the value is displayed in 0.1kWh increments.
*2  Power is measured in the range 0 to 99999.99.99kWh, and displayed in 5 digits.

When the monitor value exceeds "999.99", a carry occurs, e.g. "1000.0", so the value is displayed in 0.1kWh increments.

- The monitor data digit can be shifted to the right by the number set in Pr. 891.

For example, if the cumulative power value is 1278.56kWh when Pr. 891 = "2", the PU/DU display is 12.78
(display in 100kWh increments) and the communication data is 12.

- If the maximum value is exceeded at Pr. 891 = "0 to 4", the power is clamped at the maximum value, indicating
that a digit shift is necessary. If the maximum value is exceeded at Pr. 891 = "9999", the power returns to 0 and
is recounted.

If the maximum value is exceeded at Pr. 891 = "9999", the power returns to 0 and is recounted.

- Writing "0" in Pr. 170 clears the cumulative energization power monitor.

| REMARKS |
I - If"0" is written in Pr. 170 and Pr. 170 is read again, "9999" or "10" is displayed.

(5) Cumulative energization time and actual operation time monitor (Pr.170, Pr.563, Pr.564)

- On the cumulative energization time monitor (Pr. 52 = "20"), the inverter running time is added up every hour.

- On the actual operation time monitor (Pr. 52 = "23"), the inverter running time is added up every hour. (Time is
not added up during a stop.)

- If the numbers of monitor value exceeds 65535, it is added up from 0. You can check the numbers of cumulative
energization time monitor exceeded 65535h with Pr. 563 and the numbers of actual operation time monitor
exceeded 65535h with Pr. 564.

- Writing "0" in Pr. 171 clears the actual operation time monitor. (Energization time monitor can not be cleared.)

| REMARKS

- The actual operation time is not added up unless the inverter is operated one or more hours continuously.
- If "0" is written in Pr. 171 and Pr. 171 is read again, "9999" is always displayed. Setting "9999" does not clear the actual
operation time meter.

(6) You can select the decimal digits of the monitor (Pr.268)

- As the operation panel (FR-DUOQ7) display is 4 digits long, the decimal places may vary at analog input, etc. The
decimal places can be hidden by selecting the decimal digits.
In such a case, the decimal digits can be selected by Pr. 268.

Pr. 268 Setting Description
9999 (initial value) | No function

When 1 or 2 decimal places (0.1 increments or 0.01 increments) are monitored, the decimal places are
0 dropped and the monitor displays an integer value (1 increments).
The monitor value of 0.99 or less is displayed as 0.

When 2 decimal places (0.01 increments) are monitored, the 0.01 decimal place is dropped and the
1 monitor displays the first decimal place (0.1 increments).
When the monitor display digit is originally in 1 increments, it is displayed unchanged in 1 increments.

w

| REMARKS

- The number of display digits on the cumulative energization time (Pr. 52 = "20"), actual operation time (Pr. 52 = "23"),
cumulative energization power (Pr. 52 = "25") or cumulative saving power monitor (Pr. 52 = "51") does not change.

¢ Parameters referred to ¢

Pr.37 Speed display, Pr. 144 speed setting switchover 35~ Refer to page 103
Pr. 55 Frequency monitoring reference,Pr. 56 Current monitoring reference (& Refer to page 108

PARAMETERS
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3.10.3 CA, AM terminal function selection (Pr.54 to Pr.56, Pr.158, Pr.867, Pr.869)

For signal output, two different output terminals are available: analog current output terminal CA and analog

e A
03 page 104 output terminal AM.
You can select the signals output to the terminals CA, AM.
03 page 113
oA
@ page 60 Pgranr:\beé:ar Name Initial Value Setting Range Description
=
@ page 196 54 * CA terminal function 1 Select the monitor output to
¥ Proil selection (output 1t03,5, 6, 8to 14, |terminal CA.
\M 158 * AM terminal function frequepncy) 17,21, 24, 50, 52, 53 | Select the monitor output to
selection terminal AM.
055 pagel21
Frequency monitorin Set the full-scale value to output
55 * refe?rencey g 50Hz 0 to 400Hz the output frequency monitor value
to terminal CA and AM.
01160 or
oo . 0to 500A | Set the full-scale value to output
Current monitoring Rated inverter less .
56 * reference outout current 01800 0 the output current monitor value to
P or to terminal CA and AM.
more 3600A
867 AM output filter 0.01s 0to 5s Set the output filter of terminal AM.
869 Current output filter 0.02s 0to 5s éj:;j; response level of current

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set
in Pr. 77 Parameter write selection.

(1) Output signal list (Pr.54, Pr.158)
* In Pr. 54, set the monitor to be output to the terminal CA (Analog output (0 to 20 mADC current output)).
« In Pr. 158, set the monitor to be output to the terminal AM (analog output (0 to 10VDC voltage output)).
« Refer to the following table and set the monitor to be output.

Pr.54 (CA)
Types of Monitor Increments | Pr.158 (AM) | Full Scale Value Description
Setting
Output frequency 0.01Hz 1 Pr. 55 Displays the inverter output frequency.
Output current 0.01A/0.1A * 2 Pr. 56 Displays the inverter output current effective value.
Output voltage 0.1v 3 800V Displays the inverter output voltage.
Frequency setting 0.01Hz 5 Pr. 55 Displays the set frequency.
Value of Pr.55 Displays the motor speed.
Running speed 1(r/min) 6 represented in terms | (Depending on the Pr. 37 and Pr. 144 settings.
of Pr. 37 value Refer to page 103 for details.)
Converter output 0.1v 8 800V Displays the DC bus voltage value.
voltage
. Output the brake duty.
ztjtgyeneratlve brake 0.1% 9 Pr. 70 (SetFt)ing can be madg only for the 01800 or
more)
. Electronic thermal Displays the motor thermal cumulative value on
Electronic thermal relay . . . .
. 0.1% 10 relay function the assumption that the thermal operation level is
function load factor operation level 100%.
Output current peak 0.01A/0.1A * 1 Pr 56 Holds and (.1isplays the peak value of the output
value power monitor. (Cleared at every start)
Converter output 0.1V 12 800V Holds and displays the peak value of the DC bus
voltage peak value voltage value. (Cleared at every start)
Input power gilkl\(,\\l,vi 13 fazted nverter power Displays the power on the inverter input side.
Output power gilkl\(,\\l,vi 14 fazted nverter power Displays the power on the inverter output side.
Displays the torque current in % on the
Load meter 0.1% 17 Pr. 56 assumption that the Pr. 56 setting is 100%.
Reference voltage . 21 o Terminal CA: Outputs 20mA.
output Terminal AM: Outputs 10V.
Load factor with respect to motor rated current
Motor load factor 0.1% 24 200% Monitor value = output power monitor value/rated
inverter current x 100 [%)]

108
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7/ Monitor display and monitor output signal

Pr.54 (CA)
Types of Monitor Increments | Pr.158 (AM) | Full Scale Value Description
Setting
Displays the energy-saving effect monitor.
. 0.01kw/ . Power saving and power saving average value

Power saving effect 0.1kW * 50 Inverter capacity are displayed according to parameters.

(Refer to pagel24 for details)
PID set point 0.1% 52 100% Displays the set value and measured value for
PID measurement value 0.1% 53 100% PID control. (Refer to page 188 for details)

* The setting depends on capacities. (01160 or less/01800 or more)

(2) Frequency monitoring reference(Pr. 55)

 Set the frequency to be referenced when the frequency monitor

t (output frequency/set frequency) is selected for the terminal CA
and terminal AM display.

(10VDC) 20mADC) — ‘ — e Set the frequency when the current output at terminal CA is
=% % |/ LT 20mADC.
j_‘u§ %E / // The analog current output and inverter output frequency at
£3 £32 / e | terminal CA are proportional. (The maximum output current is
83 83 W | L, 20mADC.)

1Hz 50Hz 400Hz

» Set the frequency (output frequency/set frequency) when the
voltage output at terminal AM is 10VDC.
The analog voltage output and frequency at terminal AM are
proportional. (The maximum output voltage is 10VDC.)

(3) Current monitoring reference (Pr. 56)

(initial value)

Setting range of Pr. 55

A

» Set the current to be referenced when the current monitor
(inverter output current, etc.) is selected for the terminal CA and
terminal AM display.

(10VDC) (20mADC) - ~ -~~~ =~~~ - ———  Set the current value when the current output at terminal CA is
s® <5 ! ! 20mADC.

<5 © 5 The analog current output and current value at terminal CA are
g E E 2 proportional. (The maximum output current is 20mADC.)

23 23 ‘ ‘

‘ Ly » Set the current value when the voltage output at terminal AM is
Rated output current  500A 10VDC.

initi 3600A .
(initial value) ) The analog voltage output and current value at terminal AM are

proportional. (The maximum output voltage is 10VDC.)

Setting range of Pr. 56

(4) Terminal AM response adjustment (Pr.867)

 Using Pr. 867, the output voltage response of the terminal AM can be adjusted within the range 0 to 5s.

« Increasing the setting stabilizes the terminal AM output more but reduces the response level. (Setting "0" sets
the response level to 7ms)

(5) Adjustment of response level of terminal CA (Pr.869)

» The response level of the output current of the terminal CA can be adjusted between 0 and 5s with Pr. 869.

« Increasing the setting stabilizes the terminal CA output more but reduces the response level. (Setting "0" sets
the response level to about 7ms.)

w

——— & Parameters referred to ¢
Pr. 37 Speed display 035~ Refer to page 103

PARAMETERS
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3.10.4 Terminal CA, AM calibration (Calibration parameter CO (Pr. 900), C1 (Pr. 901),

C8 (pr.930) to C11 (Pr. 931))

l The operation panel and parameter unit can be used to calibrate the full scales of the terminals CA and AM.
Parameter . . .
aramete Name Initial Value Setting Range Description
Number
C0(900) CA terminal calibration — — Calibrate the scale_ of the meter
connected to terminal CA.
C1(901) | AMterminal calibration — — Calibrate the scale of the_ analog
meter connected to terminal AM.
C8(930) Current output bias signal 0% 0 to 100% Output signal value for minimum
analog current output
C9(930) Current output bias current 0% 0 to 100% Output current value for minimum
analog current output
C10(931) | Current output gain signal 100% 0 to 100% Output signal value for maximum
analog current output
C11(931) | Current output gain current 100% 0 to 100% Output current value for maximum
analog current output
*1  The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)
*2  The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).
*3  The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77

Parameter write selection.

(1) CA terminal calibration ( CO(Pr. 900), C8(Pr. 930) to C11(Pr. 931) )

(ammeter)

[

[

0 to 20mADC

Output signal value
for minimum analog output
Analog output current
9 (SA) / (Cto(Pro31)
Analog current output -

CO(Pr.900) 20mA

100% value for maximum

output signal
(C11(Pr.931))

-

g
'
'
'
1

0

o

*——— Output signal value
for zero analog current output
(C8(Pr.930))
Analog current output value for zero output signal
(C9(Pr.930))

Output signal value

- Calibrate CA terminal in the following procedure.

Terminal CA is factory-set to provide a 20mADC
output in the full-scale status of the corresponding
monitor item. Calibration parameter CO (Pr. 900)
allows the output current ratios (gains) to be
adjusted according to the meter scale. Note that
the maximum output current is 20mADC.

Use calibration parameters C8(Pr. 930) and C9(Pr.
930) to set a value for zero analog current output
(meter points zero) . In addition, use calibration
parameters C10(Pr. 931) and C11(Pr. 931) to set a
value for maximum analog current output.

Use calibration parameters C8(Pr. 930) and
C10(Pr.931) to set output signal values (monitor
output set in Pr. 54) when the current output at
terminal CA is zero or maximum. At this time, the
full-scale of each monitor is 100%. (Refer to page
108)

Use calibration parameters C9(Pr. 930) and
C11(Pr.931) to set the current output values at
terminal CA when the output signal value (monitor
output set in Pr. 54) is zero or maximum. At this
time, the current output calibrated using calibration
parameter CO(Pr.900) is 100%.

1)Connect a 0-20mADC meter (DC ammeter) to across inverter terminals CA-5. (Note the polarity. Terminal CA

is plus.)

2)Set calibration parameters C8(Pr. 930) to C11 (Pr. 931) to initial values. (When the meter needle does not point

to 0, calibrate using C8(Pr. 930) and C9(Pr. 930))
3)Refer to the output signal list (page 108) to set Pr. 54.

When running frequency, inverter output current or the like has been selected as the output signal, preset in
Pr. 55 or Pr. 56 the running frequency or current value at which the output signal is 20mA.

4)Run the inverter. (The inverter may be run in either the PU or external operation mode.)

5)Use calibration parameter CO(Pr.900) to set the meter needle to point to full-scale.

Remarks

output at terminal CA.

110
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- When outputting the item that cannot achieve a 100% value easily by operation, e.g. output current, set "21" (reference
voltage output) in Pr. 54 and perform calibration. (20mADC is output at terminal CA.)
- Even when calibration parameters are set as C8(Pr.930) > C10(Pr.931) and C9(Pr.930) > C11(Pr.931), current can be
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(2) AM terminal calibration (C1(Pr.901))

- Terminal AM is factory-set to provide a 10VDC output in the full-
Inverter scale status of the corresponding monitor item. Calibration
j parameter C1 (Pr. 901) allows the output voltage ratios (gains) to
be adjusted according to the meter scale. Note that the maximum

10VDC output voltage is 10VDC.

- Calibrate the AM terminal in the following procedure.

1) Connect a 0-10VDC meter (frequency meter) to across inverter terminals AM-5. (Note the polarity. The
terminal AM is positive.)

2) Refer to the output signal list (page 108) and set Pr. 158.
When you selected the running frequency or inverter output current as the output signal, preset the running
frequency or current value, at which the output signal will be 10V, to Pr. 55 or Pr. 56.

3) When outputting the item that cannot achieve a 100% value easily by operation, e.g. output current, set "21"
(reference voltage output) in Pr. 158 and perform the following operation. After that, set "2" (output current, for
example) in Pr. 158.

| REMARKS |

- When outputting such an item as the output current, which cannot reach a 100% value easily by operation, set Pr. 54 to "21"
(reference voltage output) and make calibration. 10VDC is output from the terminal AM.

)
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(3) How to calibrate the terminal CA when using the operation panel (FR-DUQ7)

Operation———— — Display —
(When Pr. 54=1)

1 .Confirmation of the RUN indication and
operation mode indication

The parameter
number read

setting mode. previously appears.

3. Tun @ untii P 150 appears. /e

4. press @ to read the currently set value.
"O999 " (initial value) appears.

2. Press to choose the parameter

5. Tum counterclockwise to change it
to the setting value of " [ .

6. Press @ to set. @

—
Flicker...Parameter setting complete!!

COto C11
setting

is enabled.

7. Tumn @ untl ©  appears.

8. Press @ to display { - - -.

Set to C0 CA terminal calibration. \,

&)
10. Press @ to enable setting. @
&)
&)

11. Ifthe inverter is at a stop, (press

or )to start the inverter.

(Motor needs not be connected.)

=)

(=

N <The monitor set to Pr. 54 CA terminal >
function selection is displayed.

(=

(

/
N3
9.1um @ untl & £} appears. 7
P

12. Tum @ to adjust the indicator needle

to the desired position. Analog indicator

NS

13. Press @ Setting is complete.
© - i
—r

Flicker...Parameter setting complete!!
e By turning @ , you can read another parameter.

* Press @to return to the [ - - - indication (step 8).

* Press (seT) twice to show the next parameter (-} ).

| REMARKS

- Calibration can also be made for external operation. Set the frequency in external operation mode, and make calibration in
the above procedure.

- Calibration can be made even during operation.

- For the operation procedure using the parameter unit (FR-PU04), refer to the parameter unit instruction manual.

¢ Parameters referred to ¢

Pr. 54 CA terminal function selection 035~ Refer to page 108
Pr. 55: Frequency monitoring reference (3~ Refer to page 108
Pr.56 Current monitoring reference (&~ Refer to page 108
Pr.158 AM terminal function selection (=~ Refer to page 108

D
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Operation selection at power failure
7/ and instantaneous power failure

3.11 Operation selection at power failure and instantaneous
power failure

Purpose Parameter that must be set Refer to Page
At instantaneous power fallurg Automatlc restart operation Pr.57, Pr.58, Pr.162 to Pr. 165,
occurrence, restart inverter without | after instantaneous power 113
. . . Pr. 299, Pr. 611
stopping motor failure / flying start
When undervoltage or a power Power failure-time
failure occurs, the inverter can be deceleration-to-stop Pr. 261 to Pr. 266 116
decelerated to a stop. function
3.11.1 Automatic restart after instantaneous power failure / flying start
(Pr. 57, Pr. 58, Pr. 162 to Pr. 165, Pr. 299, Pr. 611)
You can restart the inverter without stopping the motor in the following cases. 03 page 108
when commercial power supply operation is switched to inverter operation v
when power comes back on after an instantaneous power failure page 7
when motor is coasting at start T page 201
| /4=
PﬁLanTbeéfr Name Initial Value Setting Range Description page =
037 page 166
00038 0r 1€SS ...oveeeieeeeiiiieeee 0.5s,
00052 t0 00170....ccueeiuerieaieaieannenn 1s, @ page 100
0 00250 t0 01160 ...cvvenveeveeieenieanens 3.0s, |/
01800 OF MOYE ...eeevvirrieeerieee e 5.0s 3 page 188
57 Restart coasting 9999 The above times are coasting time.
time 01160 or 0.1to &¥ page 108
less 5s Set the waiting time for inverter-triggered
01800 or 0.1to | restart after an instantaneous power failure.
more 30s
9999 No restart
58 It?r?;art cushion 1s 0 to 60s Set a voltage starting time at restart.
Automatic 0 With frequency search
restart after 1 Without frequency search (Reduced voltage
162 instantaneous 0 system)
power failure 10 Frequency search at every start
selection 1 Reduced voltage system at every start
163 | Firstcushion 0s 0t 20s o
time for restart Set a voltage starting time at restart.
First cushion Consider using these parameters according to
164 voltage for 0% 0 to 100% the load (moment of inertia, torque) magnitude.
restart
Stall prevention Consider the rated inverter current as 100%
165 operation level 110%-+1 0 to 120%+1 and set the stall prevention operation level
for restart during restart operation.
Rotation 0 without rotation direction detection
direction 1 with rotation direction detection
299 detection 9999 When Pr. 78="0", the rotation direction is detected.
selection at 9999 When Pr. 78="1""2", the rotation direction is not 3
restarting detected.
01160 or 5s Set the acceleration time to reach the set
611 Acceleratlon less 0 to 3600s, 9999 frequency at'a restart. ' )
time at a restart 01800 or Acceleration time for restart is the normal X
more 15s acceleration time (e.g. Pr. 7) when "9999" is set. LLl
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144) E
*1  When Pr. 570 Multiple rating setting = "1", performing parameter clear changes the initial value and setting range. (Refer to page 65.) >
&
&
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When Pr. 162 = 0, 10 (with frequency search)

Instantaneous (power failure) time

Power supply
(R,S,T)

.y

Motor
speed N (r/min)

Inverter
output frequency

*

f (Hz)
Inverter
output voltage

E (V)

Acceleration time
at a restart
(Pr: 611 setting)

* The output shut off timing differs according
to the load condition.

When Pr. 162 =1, 11 (without frequency search)

Instantaneous (power failure) time

fe—]

Power supply
(R,S,T)

v

Motor speed N
(r/min)

Inverter

output frequency :
f (Hz) T >
Inverter b

output voltage |

EWV)
Coasting time

Pr. 57 setting Restart cushion
time
Pr. 58 setting
* The output shut off timing differs according
to the load condition.

v

(2) Restart coasting time (Pr. 57)

Restart cushion
Coasting . Speed time (Pr. 58 setting)
time (Pr.57) detection time :‘7

v

(1) Automatic restart operation selection (Pr.162, Pr. 299)
- With frequency search

When "0 (initial value), 10" is set in Pr. 162, the inverter smoothly
starts after detecting the motor speed upon power restoration.

- During reverse rotation, the inverter can be restarted smoothly as

the direction of rotation is detected.

- You can select whether to make rotation direction detection or not

with Pr. 299 "Rotation direction detection selection at restarting”.
When capacities of the motor and inverter differ, set "0" (without
rotation direction detection) in Pr. 299,

. Pr.78 setting
Pr.299 setting 0 1 2
9999 (initial value) o X
0 X X X
1 (@] O (@]
O:with rotation direction detection
x:with rotation direction detection
REMARKS |

- When the inverter capacity is two rank or more larger than the motor
capacity, the inverter may not start due to overcurrent (OCT) alarm.

- If two or more motors are connected to one inverter, the inverter
functions abnormally. (The inverter does not start smoothly.)

- Since the DC injection brake is operated instantaneously when the
speed is detected at a restart, the speed may reduce if the inertia
moment (J) of the load is small.

- When reverse rotation is detected when Pr. 78="1" (reverse rotation
disabled), the rotation direction is changed to forward rotation after
decelerates in reverse rotation when the start command is forward
rotation. The inverter will not start when the start command is
reverse rotation.

- Without frequency search

When Pr. 162 = "1" or "11", automatic restart operation is performed
in a reduced voltage system, where the voltage is gradually risen
with the output frequency unchanged from prior to an instantaneous
power failure independently of the coasting speed of the motor.

REMARKS |

- This system stores the output frequency prior to an instantaneous
power failure and increases the voltage. Therefore, if the
instantaneous power failure time exceeds 0.2s, the inverter starts at
Pr. 13 Sarting frequency (initial value = 0.5Hz) since the stored output
frequency cannot be retained.

- Restart operation at every start

When Pr. 162 = "10" or "11", automatic restart operation is also
performed every start, in addition to the automatic restart after
instantaneous power failure. When Pr. 162 = "0" or "1",
automatic restart operation is performed at the first start after
power supply-on, but the inverter starts at the starting
frequency at the second time or later.

- Coasting time is the time from when the motor speed is detected until automatic restart control is started.
Set Pr. 57 to "0" to perform automatic restart operation. The coasting time is automatically set to the value below.

Generally this setting will pose no problems.

400V class 00038 or less

00052 to 00170 00250 to 01160 01800 or more

Coasting time 0.5s

1s 3s 5s

- Operation may not be performed well depending on the load inertia moment (J) magnitude or operation frequency.
Adjust the coasting time between 0.1s and 5s according to the load specifications.

114
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(3) Restart cushion time (Pr. 58)

- Cushion time is the length of time taken to raise the voltage appropriate to the detected motor speed (output frequency
prior to instantaneous power failure when Pr. 162 ="1" or "11).

- Normally the initial value need not be changed for operation, but adjust it according to the load inertia moment (J) or
torque magnitude.

(4) Automatic restart operation adjustment (Pr. 163

N to Pr. 165, Pr. 611)
100%[-~-----==-==------

Voltage

- Using Pr. 163 and Pr. 164, you can adjust the voltage rise time at a

restart as shown on the left.

- Using Pr. 165, you can set the stall prevention operation level at a
Pr164[-------- | restart.

- Using Pr. 611, you can set the acceleration time until the set

} frequency is reached after automatic restart operation is

performed besides the normal acceleration time.

(Pr.163)  Pr.58 Time

| REMARKS |
- If the setting of Pr. 21 Acceleration/deceleration time increments is
changed, the setting increments of Pr. 611 does not change.
VG2 (5) Connection (CS signal)
5::7 - When the automatic restart after instantaneous power failure
s selection signal (CS) is turned on, automatic restart
MCCB MC1 MC3 tion i bled
— RL1 U ! ; operation is enabled. _
—i %/g \\//v i @ - When Pr. 57 is set to other than "9999" (automatic restart
= RILI1 g -1 operation enabled), the inverter will not operate if used with
Sl : B the CS signal remained off.
MC
switchover
| sequence |
M~ For use for only
CS automatic restart
PC o— after instantaneous
power failure or flying start,
short CS-SD in advance.
—— CAUTION

The CS signal can be assigned to the input terminal using any of Pr. 178 to Pr. 189 (input terminal function selection). When
terminal assignment is changed, the other functions may be affected. Please make setting after confirming the function of
each terminal.
When automatic restart operation is selected, undervotage protection (E.UVT) and instantaneous power failure protection
(E.IPF) among the alarm outut signals will not be provided at occurrence of an instantaneous power failure.
The SU and FU signals are not output during a restart. They are output after the restart cushion time has elapsed.

- Automatic restart operation will also be performed after a reset made by an inverter reset is canceled or when a retry is
made by the retry function.

/A CAUTION

A Provide mechanical interlocks for MC1 and MC2. The inverter will be damaged if the power supply is input to the
inverter output section.

w

AWhen automatic restart after instantaneous power failure has been selected, the motor and machine will start
suddenly (after the reset time has elapsed) after occurrence of an instantaneous power failure. Stay away from the
motor and machine. When you have selected automatic restart after instantaneous power failure function, apply in
easily visible places the CAUTION stickers supplied to the instruction manual (basic).

¢ Parameters referred to
Pr. 13 Sarting frequency (&~ Refer to page 80

Pr. 65, Pr. 67 to Pr. 69 Retry function 035 Refer to page 118

Pr. 78 Reverse rotation prevention selection 03 Refer to page 144

Pr. 178 to Pr. 189 (input terminal function selection) 3% Refer to page 89

PARAMETERS
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3.11.2 Power failure-time deceleration-to-stop function (Pr. 261 to Pr. 266)

When a power failure or undervoltage occurs, the inverter can be decelerated to a stop or can be decelerated

I and re-accelerated to the set frequency.
0% page 128

Parameter Initial Setting o
WP 2674 Name Description
@ page 12ﬁ Number Value Range P
Coasting to stop
0 When undervoltage or power failure occurs, the inverter
output is shut off.
: When undervoltage or a power failure occurs, the inverter
261 :glvgftri;illure stop 0 1 can be decelerated to a stop.
When undervoltage or a power failure occurs, the inverter
2 can be decelerated to a stop.
If power is restored during a power failure, the inverter
accelerates again.
Normally operation can be performed with the initial value
262 iu thaCtﬁd fretq utency at 3Hz 0 to 20Hz unchanged. But adjust the frequency according to the
eceleration star magnitude of the load specifications (moment of inertia, torque).
When output frequency > Pr. 263
Decelerate from the speed obtained from output
. . 0 to 120Hz frequency minus Pr. 262.
263 Subtraction starting 50Hz When output frequency < Pr. 263
frequency Decelerate from output frequency
9999 Decelerate from the speed obtained from output
frequency minus Pr. 262.
264 E;\gelr-fallure deceleration 5s 0to 3600/ 360s * | Set a deceleration slope down to the frequency set in Pr. 266.
265 Power-failure deceleration 9999 0to 3600/ 360s * | Set a deceleration slope below the frequency set in Pr. 266.
time 2 9999 Same slope as in Pr. 264
Power failure deceleration Set the frequency at which the deceleration slope is
266 time switchover frequency 50Hz 0 to 400Hz switched from the Pr. 264 setting to the Pr. 265 setting.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
* When the setting of Pr. 21 Acceleration/deceleration time increments is "0" (initial value), the setting range is "0 to 3600s" and the setting increments
are "0.1s", and when the setting is "1", the setting range is "0 to 360s" and the setting increments are "0.01s"

Inverter

Power supply

Remove the jumper

Connect terminals
R1/L11 and P/+
and terminals

S1/L21 and N/-.

Power supply |

(1) Connection and parameter setting
- Remove the jumpers across terminals R/L1-R1/L11 and
across terminals S/L2-S1/L21, and connect terminals
R1/L11 and P/+ and terminals S1/L21 and N/-.
- When Pr. 261 is set to "1" or "2", the inverter decelerates
to a stop if an undervoltage or power failure occurs.
(2) Operation outline of deceleration to stop at
power failure
- If an undervoltage or power failure occurs, the output
frequency is dropped by the frequency set in Pr. 262 .

Pr.264
Power-failure
deceleration time

Pr.265

Output  [syptracted——
frequency|frequency at

Power-failure deceleration start
deceleration \ Pr.262
"1

Power-failure

- Deceleration is made in the deceleration time set in Pr. 264.
(The deceleration time setting is the time required from
Pr.20 Acceleration/decel eration reference frequency to a stop.)

- When the frequency is low and enough regeneration

1

%Irrgg sevr\:ictchov LA decaleration energy is not provided, for example, the deceleration
u Y Ime H
g Time time (slope) from Pr. 265 to a stop can be changed.

- ! During deceleration at

8 occurrence of power failure

[} .

=] During stop at
)

g I occurrence of

= i power failure

5 I

a I

= I

=} I

®) ! f —»>
| — ! Time
|
T

STF ! L]

Y46

A

Turn off STF once to make acceleration again

116

(3) Power failure stop mode (Pr.261="1")
- If power is restored during power failure deceleration, deceleration
to a stop is continued and the inverter remains stopped. To restart,
turn off the start signal once, then turn it on again.

REMARKS |
Power supply — [ON
| Not started as inverter Output
'is stopped due to power frequency
| failure |

N—H
; | : » Time

STF OFF ON

Y46 -

- When automatic restart after instantaneous power failure is selected
(Pr. 57 = "9999"), deceleration to stop function is invalid and the restart
after instantaneous power failure operation is performed.

- After a power failure stop, the inverter will not start if the power supply is
switched on with the start signal (STF/STR) input. After switching on the
power supply, turn off the start signal once and then on again to make a start.

i
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Operation selection at power failure
7/ and instantaneous power failure

(4) Original operation continuation at instantaneous power failure function (Pr.261="2")

- When power is restored during deceleration after an instantaneous power failure, acceleration is made again up
to the set frequency.

- When this function is used in combination with the automatic restart after instantaneous power failure operation,
deceleration can be made at a power failure and acceleration can be made again after power restoration. When
power is restored after a stop by deceleration at an instantaneous power failure, automatic restart operation is
performed if automatic restart after instantaneous power failure has been selected (Pr. 57 = "9999")

— When power is restored during — When used with automatic restart
Pr.261=2 deceleration | Pr261 =2, Pr37 #9999 | after instantaneous power failure
Y b
Power | IPF | During power failure |
Power
suppl
PPy | | supply | |
Output ! ! Output ! !
I I I I
frequency During deceleration | >\ J/ V\ frequenc : ! X
at occurrence of /| X Reacceleration Yy During deceleration ! Autor_natlc restart
power failure ! ! o at occurrence of 7 ! after instantaneous
| | > Time power failure ! ! power failure
Y46 | | | > Time
| |

| \ R"eset time + Pr.57
Y46

(5) Power failure deceleration signal (Y46 signal)

- The Y46 signal is on during deceleration at an instantaneous power failure or during a stop after deceleration at
an instantaneous power failure.

- For the Y46 signal, set "46 (forward action)" or "146 (reverse action)" in any of Pr. 190 to Pr. 196 (output terminal
function selection) to assign the function.

| REMARKS |

When Pr. 872 = "1" (input phase failure protection provided) and Pr. 261 # "0" (power failure stop function valid), input phase
failure protection (E.ILF) is not provided but power-failure deceleration is made.

—— CAUTION
When Pr. 30 Regenerative function selection = "2" (FR-HC, MT-HC, FR-CV is used), the power failure deceleration function is
invalid.

When the (output frequency - Pr. 262) at undervoltage or power failure occurrence is negative, the calculation result is
regarded as OHz. (DC injection brake operation is performed without deceleration).

During a stop or error, the power failure stop selection is not performed.

Changing the terminal assignment using Pr. 190 to Pr. 196 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

/A CAUTION

A If power-failure deceleration operation is set, some loads may cause the inverter to trip and the motor to
coast. The motor will coast if enough regenerative energy is given from the motor.

—— & Parameters referred to ¢
Pr. 12 DC injection brake operation voltage (35~ Refer to page 85

Pr. 20 Acceleration/decel eration reference frequency, Pr. 21 Acceleration/deceleration time increments 03 Refer to page 78
Pr. 30 Regenerative function selection 035 Refer to page 87

Pr. 57 Restart coasting time (35~ Refer to page 113

Pr. 190 to Pr. 196 (output terminal function selection) (3 Refer to page 95

w
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Operation setting at alarm occurrence \f

3.12 Operation setting at alarm occurrence

Refer t
Purpose Parameter that must be set erer o
Page

Recover by retry operation at alarm Retry operatoin Pr.65, Pr.67 to Pr.69 118
occurrence
Output alarm code from terminal Alarm code output function Pr.76 120
Do not input/output phase failure Input/ot_Jtput pha;e failure Pr.251, Pr.872 121
alarm protection selection

3.12.1 Retry function (Pr. 65, Pr. 67 to Pr.69)

If an alarm occurs, the inverter resets itself automatically to restart. You can also select the alarm description
for a retry.

When automatic restart after instantaneous power failure is selected (Pr. 57 Restart coasting time = “9999"),
restart operation is performed at retry operation as at an instantaneous power failure. (Refer to page 113 for
the restart function.)

Parameter . ttin o
aramete Name Initial Value setting Description
Number Range
. An alarm for retry can be selected. (Refer to the
65 Retry selection 0 0to5 next page)
0 No retry function
Set the number of retries at alarm occurrence.
1to 10 An alarm output is not provided during retry
67 Number of retries at alarm 0 operation.
occurrence Set the number of retries at alarm occurrence.

(The setting value of minus 100 is the number
101 to 110 | of retries.)

An alarm output is provided during retry
operation.

Set the waiting time from when an inverter

68 Retry waiting time 1s 0to 10s ; .
alarm occurs until a retry is made.

69 Retry count display erase 0 0 Clear the number of restarts succeeded by retry.

The above parameters can be set when Pr. 160 User group read selection="0". (Refer to page 144)

Retry success example - Retry operation automatically resets an alarm and

Inverter — !

output
frequency /
0 |

Retry success restarts the inverter at the starting frequency when

the time set in Pr. 68 elapses after the inverter
stopped due to the alarm.

Retry operation is performed by setting Pr. 67 to any
value other than "0". Set the number of retries at
alarm occurrence in Pr. 67.

When retries fail consecutively more than the
number of times set in Pr. 67 , a retry count excess
alarm (E.RET) occurs, stopping the inverter output.

Pr.68 x5

i St

Pr.68

»
. Ll
Time

£
T Retry start Success count + 1

Alarm OCCL‘Jrrencel / (Refer to retry failure example)

! 1 - Use Pr. 68 to set the waiting time from when an inverter
Retry success count alarm occurs until a retry is made in the range 0 to 10s.
Y64 ON - Reading the Pr. 69 value provides the cumulative

number of successful restart times made by retry. The

Retry failure example cumulative count in Pr. 69 is increased by 1 when a

retry is regarded as successful after normal operation
continues without alarms occurring for more than four

Inverter Ppr.68 pr68 Pres times longer than the time set in Pr. 68 after a retry start.

>

During a retry, the Y64 signal is on. For the Y64

output f f - Writing "0" in Pr. 69 clears the cumulative count.
frequency .
0 1 | | signal, assign the function by setting "64 (positive

k) T 3 T 3 T'T'me operation)” or "164 (negative operation)" in any of
First Second Third , Pr. 190 to Pr. 196 (output terminal fnction selection) .
Alarm retry Alarm retry Alarm refry  Retry failure
occurrence | occurrence ' occurrence i ' (ERET) =———= CAUTION
Alarm signal ; ! ! ! 1 ! W When terminal assignment is changed using Pr. 190 to Pr.
(ALM) — 1 ‘ | ; : 196, the other functions may be affected. Please make
ve4 __J ON | [TON | [ON | setting after confirming the function of each terminal.

)
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7/ Operation setting at alarm occurrence

Using Pr. 65 you can select the alarm that will cause a retry to be executed. No retry will be made for the alarm not
indicated. (Refer to page 233 for the alarm description.)
® indicates the errors selected for retry.

Alarm Pr. 65 Setting Alarm Pr. 65 Setting
Display for Display for

Retry 0 1 2 3 4 5 Retry 0 1 2 3 4 5

E.OC1 ° ° ° ° ° E. GF ° °

E.OC2 ° ° ° ° E.OHT °

E.OC3 ° ° ° ° ° E.OLT ° °

E.OV1 o ° ° ° E.OPT ° )

E.OV2 ° o ° ° E.OP1 ° )

E.OV3 ° ° ° ° E. PE ° °

E.THM ° E.PTC °

E.THT ° E.CDO ° °

E.IPF ° ° E.SER ° °

E.UVT ] ° E.ILF ] )

E.BE ] )

CAUTION

For a retry error, only the description of the first alarm is stored.
When an inverter alarm is reset by the retry function at the retry time, the accumulated data of the electronic thermal relay
function, regeneration converter duty etc. are not cleared. (Different from the power-on reset.)

/A CAUTION

AWhen you have selected the retry function, stay away from the motor and machine unless required. They will
start suddenly (after the reset time has elapsed) after occurrence of an alarm.
When you have selected the retry function, apply in easily visible places the CAUTION stickers supplied.

¢ Parameters referred to ¢
Pr. 57 Restart coasting time (35 Refer to page 113

w
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3.12.2 Alarm code output selection (Pr.76)

At alarm occurrence, its description can be output as a 4-bit digital signal from the open collector output
terminals.

The alarm code can be read by a programmable controller, etc., and its corrective action can be shown on a
display, etc.

A=Y s Name Initial Value Setting Range Description
Number
0 Without alarm code output
1 With alarm code output
(Refer to the following table)
76 Alarm code output selection 0 Alarm code output at alarm
2 occurrence only (Refer to the
following table)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Alarm code output function

- By setting Pr. 76 to "1" or "2", the alarm code can be output to the output terminals.

- When the setting is "2", an alarm code is output at only alarm occurrence, and during normal operation, the terminals
output the signals assigned to Pr. 190 to Pr. 196 (output terminal function selection).

- The following table indicates alarm codes to be output. (0: output transistor off, 1: output transistor on)

Operation Panel Output of Output Terminals
Indication Alarm Code
(FR-DUO7) SuU IPF oL

Normal *

E.OC1

E.OC2

E.OC3
E.OV1to E.OV3

E.THM

E.THT

E.IPF

E.UVT

E.FIN

E. BE

E. GF

E.OHT

E.OLT

E.OPT

E.OP1
Other than the above 1 1 1 1
* When Pr. 76 ="2", the output terminals output the signals assigned to Pr. 190 to Pr. 196 .

n
C

Prlr|r|(r|RP|[Rr|R|r|o|o|o|lo|o|o|o|o
Prlr|r|(r|lo|lo|lo|o|r|r|r|r|o|olo|o
R|lk|olo|lr|r|lo|lo|r|r|olo|r|r|lo|lo
olo|r|o|lr|o|r|o|r|o|lr|o|lr|o|r|o

MMM O[O|m|>|lo|lo|N|o|ald|w|N|R|O

CAUTION
Refer to page 187 for details of alarm code.

When "1 or 2" is set in Pr. 76.

When an alarm occurs, the output terminals SU, IPF, OL, FU output the signal in the above table, independently of the Pr.
190 to Pr. 196 (output terminal function selection) settings. Please be careful when inverter control setting has been made with
the outut signals of Pr. 190 to Pr. 196.

——— o Parameters referred to ¢
Pr. 190 to Pr. 196 (output terminal function selection) (3~ Refer to page 95

)
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7/ Operation setting at alarm occurrence

3.12.3 Input/output phase failure protection selection (Pr.251, Pr.872)

You can disable the output phase failure function that stops the inverter output if one of the inverter output
side (load side) three phases (U, V, W) opens. 03 page 88
The input phase failure protection selection of the inverter input side (R/L1, S/L2, T/L3) can be made valid. @'@ %
page
Parambeter Name Initial Value Setting Range Description 0¥ page 108
Number
0 Without output phase failure ¥ page 212
251 Output phase failure protection 1 protection
selection 1 With output phase failure
protection
. . 0 Without input phase failure
872 Input phase failure protection 0 protection
selection —— - -
1 With input phase failure protection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Output phase failure protection selection (Pr.251)

- When Pr. 251 is set to "0", output phase failure protection (E.LF) becomes invalid.

(2) Input phase failure protection selection (Pr.872)

- When Pr. 872 is set to "1", input phase failure protection (E.ILF) is provided if a phase failure of one phase
among the three phases is detected for 1s continuously.

REMARKS |
If an input phase failure has occurred when Pr. 872 = "1" (input phase failure protected) and a value other than "0" (power
failure stop function valid) is set in Pr. 261, input phase failure protection (E.ILF) is not provided but power-failure
deceleration is made.

—— CAUTION
- When an input phase failure occurs in the R/L1 and S/L2 phases, input phase failure protection is not provided but the
inverter output is shut off.
If an input phase failure continues for a long time, the converter section and capacitor lives of the inverter will be
shorter.

w
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3.13 Energy saving operation and energy saving monitor

Refer t
Purpose Parameter that must be set erer o
Page
Energy saving operation
Energy saving operation and optimum excitation Pr.60 122
control
. . Pr.52, Pr54, Pr.158,
How much energy can be saved Energy saving monitor Pr.891 to Pr.899 123

3.13.1 Energy saving control and optimum excitation control (Pr.60)

Without a fine parameter setting, the inverter automatically performs energy saving control.

0= page 76 This inverter is optimum for fan and pump applications.

et Mparameter

Name Initial Value Setting Range Description
Number
0 Normal operation mode
60 Energy saving control selection 0 4 Energy saving operation mode

9 Optimum excitation control mode

(1) Energy saving operation mode (Setting "4")

- When "4" is set in Pr. 60, the inverter operates in the energy saving operation mode.

- In the energy saving operation mode, the inverter automatically controls the output voltage to minimize the
inverter output voltage during a constant operation.

REMARKS

- When the energy saving mode is selected, the Pr. 0 Torque boost and Pr. 14 Load pattern selection settings are made invalid to
automatically control the output voltage.

For applications a large load torque is applied to or machines repeat frequent acceleration/deceleration, an energy saving
effect is not expected.

(2) Optimum excitation control mode (Setting "9")

- When "9" is set in Pr. 60, the inverter operates in the optimum excitation control mode.

- The optimum excitation control mode is a control system which controls excitation current to improve the motor
efficiency to maximum and determines output voltage as an energy saving method.

| REMARKS

- When the motor capacity is too small as compared to the inverter capacity or two or more motors are connected to the
inverter, the energy saving effect is not expected.

—— CAUTION

When the energy saving mode and optimum excitation control mode are selected, deceleration time may be longer than the
setting value. Since overvoltage alarm tends to occur as compared to the constant torque load characteristics, set a longer

deceleration time.

The energy saving operation mode and optimum excitation control function only under V/F control. When a value other than

"9999" is set in Pr. 80 Motor capacity (simple magnetic flux vector control), the energy saving mode and optimum excitation
control are invalid.

——— o Parameters referred to
Pr.0 Torque boost I3~ Refer to page 57
Pr.14 Load pattern selection (3~ Refer to page 64
Pr.80 Motor capacity (simple magnetic flux vector control) 035~ Refer to page 58

)
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3.13.2 Energy saving monitor (Pr. 891 to Pr. 899)

From the power consumption estimated value during commercial power supply operation, the energy saving
effect by use of the inverter can be monitored/output.

Parameter Name Initial Value Setting Range Description
Number
- DU/PU main display data (Ouct’put 0,5, 6,810 14,17, 20, 23 to g(l)zz"rﬁ ;t?:;nsgamggléoc:wer
selection 25,50to0 57, 100 ’ .
frequency) monitor
54 CA terminal function 1
selection (output 1103,5 6,810 14, 17,21, 50:Power saving monitor
AM terminal function 24,50, 52, 53
158 . frequency)
selection
Set the number of times to shift the
cumulative power monitor digit
Oto4 o
Cumulative power monitor Clamp the monitoring value at
891 | digit shifted times 9999 Maximum.
No shift
9999 Clear the monitor value when it
exceeds the maximum value.
Set the load factor for commercial
power-supply operation. Multiplied
892 Load factor 100% 30 to 150% by the power consumption rate
(page 126) during commercial
power supply operation.
01160 or 0.1 to 55KW Set thg motor capacity (pum.p
Energy saving monitor SLD/LD yalue less capacity). Set when calculating
893 reference (motor capacity) of Applled_ 01800 or power saving rate, average power
moter Capacity more 0 to 3600kW saving rate value, commercial
operation power.
0 Discharge damper control (fan)
Control selection during 1 Inlet damper control (fan)
894 commercial power-supply 0 2 Valve control (pump)
operation 3 Commercial power-supply drive
(fixed value)
Consider the value during
0 commercial power-supply
895 Power saving rate 9999 opergtion as 100% _
reference value 1 Consider the Pr. 893 setting as
100%.
9999 No function
Set the power unit cost. Display
. 0 to 500 the power saving amount charge
896 Power unit cost 9999 on tEe energy sgving monitor. ’
9999 No function
. ) 0 Average for 30 minutes
897 Power saylng monitor 9999 1 to 1000h Average for the set time
average time .
9999 No function
0 Cumulative monitor value clear
1 Cumulative monitor value hold
Totalization continued
898 Powgr saving cumulative 9999 10 (communication data upper limit
monitor clear 9999)
Totalization continued
9999 (communication data upper limit
65535)
Use for calculation of annual
. . ower saving amount. Set the
899 Opgratlon time rate 9999 00 100% znnual opergtion ratio (consider
(estimated value) 365 days x 24hr as 100%).
9999 No function

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter

write selection.
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Energy saving operation and energy saving monitor \f

(1) Energy saving monitor list

- The following provides the items that can be monitored by the power saving monitor (Pr. 52, Pr. 54, Pr. 158 = "50").
(Only 1) Power saving and 3) Power saving average value can be output to Pr. 54 (terminal CA) and Pr. 158 (terminal AM))

Energy Saving
Monitor Item

Description and Formula

Unit

Parameter Setting

Pr.895

Pr.896 | Pr.897

Pr.899

1

Power saving

Difference between the estimated value of power
necessary for commercial power supply operation
and the input power calculated by the inverter
Power during commercial power supply
operation — input power monitor

0.01kw/
0.1kW =3

9999

2)

Power saving rate

Ratio of power saving on the assumption that power
during commercial power supply operation is 100%

1) Power saving

Power during commercial
power supply operation

Ratio of power saving on the assumption that
Pr. 893 is 100%
1) Power saving
Pr.893

x 100

x 100

0.1%

9999

3)

Power saving
average value

Average value of power saving amount per
hour during predetermined time (Pr. 897)

2 ( 1) Power saving x At)
Pr.897

0.01kwh
/0.1kWh

*3

9999

4)

Power saving rate
average value

Ratio of power saving average value on the
assumption that the value during commercial
power supply operation is 100%

¥ ( 2) Power saving rate x At)
Pr.897 X

100

Ratio of power saving average value on the
assumption that Pr. 893 is 100%
3) Power saving average value

Pr.893 x 100

0.1%

9999
Oto
1000h

5)

Power saving
amount average
value

Power saving average value represented in
terms of charge

3) Power saving average value x Pr. 896

0.01/0.1

*3

Oto
500

- The following shows the items which can be monitored by the cumulative saving power monitor (Pr. 52 = "51").
(The monitor value of the cumulative monitor can be shifted to the right with Pr. 891 Cumulative power monitor

digit shifted times.)
Energy Saving o . Parameter Setting
: Description and Formula Unit
Monitor Item . Pr.895 | Pr.896 | Pr.897 | Pr.899
6) Power saving Power saving is added up per hour. 0.01kWh o 9999
amount % ( 1) Power saving x At) /0.1kWh
123 9999
7) Power saving Power saving amount represented in terms of charge 0.01/0.1 . Oto
amount charge 6) Power saving amount x Pr. 896 *1+3 500
Estimated value of annual power saving amount
i 0.01kwh —
8 Annual power 6) Power sa\{lng amgunt x 24 x 365 x —Pr,ggg 9999
) saving amount Operation time during 100 /0.1kWh -
accumulation of power 15243 Oto
saving amount 100%
Annual power Annual power saving amount represented in terms
9) | saving amount of charge 0.01/0.1 — gég
charge 8) Annual power saving amount x Pr. 896 3
*1  For communication (RS-485 communication, communication option), the display increments are 1. For example, the communication data is

"10" for "10.00kWh".

*2  When using the parameter unit (FR-PU04), "kW" is displayed.
*3  The setting depends on capacities. (01160 or less/01800 or more)

REMARKS |
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- As the operation panel (FR-DUOQ7) is 4-digit display, it displays in 0.1 increments since a carry occurs, e.g. "100.0", when a
monitor value in 0.01 increments exceeds "99.99". The maximum display is "9999".
- As the operation panel (FR-PU04) is 5-digit display, it displays in 0.1 increments since a carry occurs, e.g. "1000.0", when a
monitor value in 0.01 increments exceeds "999.99". The maximum display is "99999".
- The upper limit of communication (RS-485 communication, communication option) is "65535" when Pr. 898 Power saving cumulative
monitor clear ="9999". The upper limit of 0.01 increments monitor is "655.35" and that of 0.1 increments monitor is "6553.5".




7/Energy saving operation and energy saving monitor

(2) Power saving instantaneous monitor ( 1) Power savings, 2) Power saving rate )

On the power saving monitor ( 1)), an energy saving effect as compared to the power consumption during
commercial power supply operation (estimated value) is calculated and displays on the main monitor.

In the following case, the power saving monitor ( 1)) is "0".

(a)Calculated values of the power saving monitor are negative values.

(b)During the DC injection brake operation

(c)Motor is not connected (output current monitor is 0A)

On the power saving rate monitor ( 2)), setting "0" in Pr .895 Power saving rate reference value displays the power
saving rate on the assumption that power (estimated value) during commercial power supply operation is 100%.
When Pr. 895="1", the power saving rate on the assumption that the Pr. 893 Energy saving monitor reference (motor
capacity) value is 100% is displayed.

(3) Power saving average value monitor ( 3) power saving average value, 4) average power
saving rate value, 5) power saving amount average value)

- Power saving average value monitor can be displayed when a value other than "9999" is set in Pr. 897 Power
saving monitor average time.

- The power saving average value monitor ( 3)) displays the average value per unit time of the power saving
amount at averaging.

- The average value is updated every time an average time has elapsed after the Pr. 897 setting is changed,
power is turned on or the inverter is reset, assuming as a starting point.The power savings average value
update timing signal (Y92) is inverted every time the average value is updated.

When Pr.897=4 [Hr]

Energy savin§

| >
{ : ; During stop
instantaneous § §
value [kW] 3 :
X
Pr. 897 setting  Operation start%
Energy saving 0in the first |

Average | |

average value measurement : } }
: : : : Stores Hi/Low when the
[kw] ) | | | ; m power is off and starts.
Y92: energy saving |
average value 0 4 8 12 16 0 4

update timing signal

- The power saving average value monitor ( 4)) displays the average value per unit time of power saving rate ( 2))
at every average time by setting "0" or "1" in Pr. 895 Power saving rate reference value.

- By setting the charge (power unit) per 1kWh of power amount in Pr. 896 Power unit cost, the power saving
amount average value monitor ( 5)) displays the charge relative to the power saving average value (power
saving average value ( 3)) x Pr. 896).

(4) Cumulative saving power monitor ( 6) power saving amount, 7) power saving amount
charge, 8) annual power saving amount, 9) annual power saving amount charge)

- On the cumulative saving power monitor, the monitor data digit can be shifted to the right by the number set in
Pr. 891 Cumulative power monitor digit shifted times. For example, if the cumulative power value is 1278.56kWh
when Pr. 891 = "2", the PU/DU display is 12.78 (display in 100kWh increments) and the communication data is
12. If the maximum value is exceeded at Pr. 891 = "0 to 4", the power is clamped at the maximum value,
indicating that a digit shift is necessary. If the maximum value is exceeded at Pr. 891 = "9999", the power returns
to 0 and is recounted. The other monitors are clamped at the display maximum value.

- The cumulative saving power monitor ( 6)) can measure the power amount during a predetermined period.
Measure according to the following steps
1) Write "9999" or "10" in Pr. 898 Power saving cumulative monitor clear.

2) Write "0" in Pr. 898 at measurement start timing to clear the cumulative saving power monitor value and start
totalization of power saving.
3) Write "1" in Pr. 898 at measurement end timing to hold the cumulative saving power monitor value.

I REMARKS

- The cumulative saving power monitor value is stored every hour. Hence, when the power supply is switched on again within
one hour after it was switched off, the previously stored monitor value is displayed and totalization starts. (The cumulative
monitor value may decrease)

)
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Energy saving operation and energy saving monitor \f

®)

Power estimated value of commercial power supply operation (Pr.892, Pr.893, Pr.894)

- Select the commercial power supply operation pattern from among the four patterns of discharge damper

control (fan), inlet damper control (fan), valve control (pump) and commercial power supply drive, and set it to
Pr. 894 Control selection during commercial power-supply operation.

- Set the motor capacity (pump capacity) in Pr. 893 Energy saving monitor reference (motor capacity).
- The power consumption rate (%) during commercial power supply operation is estimated from the operation

pattern and the ratio of speed to rating (current output frequency/Pr. 3 Base frequency) in the following chart.

110 Commercial power-supply drive
<
100r Discharge side 7 /
90 | damper control

(fan) Ped
Valve control

70 7 (pump)
60
|

50 / [ \
40 Inlet damper control
(fan)

80+

Power consumption [%]

30
20
10

0
0 10 20 30 40 50 60 70 80 90100110
Ratio of speed to rating [%]

From the motor capacity set in Pr. 893 and Pr. 892 Load factor, the power estimated value (kW) during
commercial power supply operation is found by the following formula.

Power estimated value (kW) during commercial power supply operation

Power consumption (%) Pr.892 (%)
X

= Pr. 893 (kW) x 5 5

| REMARKS

- Since the speed does not increase above the power supply frequency in commercial power supply operation, it becomes
constant when the output frequency rises to or above Pr. 3 Base frequency.

126

i
BCI.

elektromotoren



7/Energy saving operation and energy saving monitor

(6) Annual power saving amount, power charge (Pr.899)

- By setting the operation time rate [%] (ratio of time when the motor is actually driven by the inverter during a
year) in Pr. 899, the annual energy saving effect can be predicted.

- When the operation pattern is predetermined to some degree, the estimated value of the annual power saving
amount can be found by measurement of the power saving amount during a given measurement period.

- Refer to the following and set the operation time rate.
1) Predict the average time [h/day] of operation in a day.
2) Find the annual operation days [days/year]. (Monthly average operation days x 12 months)
3) Calculate the annual operation time [h/year] from 1) and 2).

Annual operation time (h/year) = Average time (h/day) x Operation days (days/year)

4) Calculate the operation time rate and set it to Pr. 899.

] ) Annual operation time (h/year)
Operation time rate (%) = ~ 24 (h/day) x 365 (days/year) _ * 100(%)

REMARKS

- Operation time rate setting example: When operation is performed for about 21 hours per day and the monthly average
operation days are 16 days
Annual operation time = 21 (h/day) x 16 (days/month) x 12 months = 4032 (h/year)
4032 (h/year)
Operation time rate (%) = 5z (h/day)x 365 (days/year) * 100(%) = 46.03%

Set 46.03% to Pr. 899.

- Calculate the annual power saving amount from Pr. 899 Operation time rate (estimated value) and power saving
average value monitor

Power saving average value Pr.899

Annual power saving amount (kWh/year) = (kW) during totalization 24h x 365 days x —1gg
when Pr. 898 = 10 or 9999

- The annual power saving amount charge can be monitored by setting the power charge per hour in Pr. 896
Power unit cost.
Calculate the annual power saving amount charge in the following method.

Annual power saving amount charge = Annual power saving amount (kWh/year) x Pr. 896

| REMARKS |
I In the regeneration mode, make calculation on the assumption that "power saving = power during commercial power supply

operation (input power = 0)".

+ Parameters referred to ¢
Pr.3 Base frequency (35 Refer to page 68
Pr.52 DU/PU main display data selection (35 Refer to page 104
Pr. 54 CA terminal function selection (35~ Refer to page 108

Pr. 158 AM terminal function selection (35~ Refer to page 108
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Motor noise, noise reduction

AN

3.14 Motor noise, noise reduction

3.14.1 PWM carrier frequency and Soft-PWM control (Pr.72, Pr.240, Pr.260)

5 | You can change the motor sound.
0% page 84

Parameter Initial . -
@ page 131 Number Name Ve Setting Range Description
/4
7 Pr239 4 01160 or PWM carrier frequency can be
¥ page 71 Oto 15
less changed. The setting displayed is in
@ page 133 72 * PWM frequency selection 2 [kHz]. Note that O indicates 0.7kHz,
01800 or 0t06,25 |15 indicates 14.5kHz and 25
¥ page 215 more indicates 2.5kHz.
0 Soft-PWM is invalid
L page 116 240 * Soft-PWM operation selection 1 1 When Pr. 72 = "0 to 5" ("0 to 4" for
01800 or more), soft-PWM is valid.
PWM carrier frequency is constant
independently of load.
0 When the carrier frequency is set to
260 PWM frequency automatic 1 3kHz or more (Pr. 72 > "3"), perform
switchover continuous operation at less than
85% of the rated inverter current.
1 Decreases PWM carrier frequency

automatically when load increases.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)
* The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set

in Pr. 77 Parameter write selection.

(1) PWAM carrier frequency changing (Pr.72)

- You can change the PWM carrier frequency of the inverter.

- Changing the PWM catrrier frequency produces an effect on avoiding the resonance frequency of a mechanical
system or motor or on reducing noise or leakage current generated from the inverter.

- When using an option sine wave filter (MT-BSL/BSC) for the 01800 or more, set "25" in Pr.72 (2.5kHz).

(2) Soft-PWM control (Pr.240)

- Soft-PWM control is a control system that changes the motor noise from a metallic tone into an unoffending
complex tone.

(3) PWM carrier frequency automatic reduction function (Pr.260)

- When continuous operation is performed at 85% or more of the inverter rated current (the parenthesized value
of the rated output current on page 252 or more) with the carrier frequency of the inverter set to 3kHz or more (Pr.
72 > "3"), the carrier frequency is automatically reduced to 2kHz to protect the output transistor of the inverter.
(Motor noise increases, but it is not a failure)

- When Pr. 260 is set t0"0", the carrier frequency becomes constant (Pr. 72 setting) independently of the load,
making the motor sound uniform.
Note that continuous operation should be performed at less than 85% of the inverter rating.

CAUTION

Decreasing the PWM carrier frequency reduces inverter-generated noise and leakage current, but increases motor noise.
When Pr. 570 = "0" (initial value), functions of Pr. 260 become invalid. PWM carrier frequency automatically decreases when
load increases. (Refer to page 65.)
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7/Frequency setting by analog input (terminal 1, 2, 4)

3.15 Frequency setting by analog input (terminal 1, 2, 4)

Purpose Parameter that must be set Refer to page
Selection of voltage/current input
(terminal 1, 2, 4) Perform forward/ Analog input selection Pr.73, Pr.267 129
reverse rotation by analog input.
. . Analog auxliary input and

:SilijlisatlrthiBnml?tm speed by analog compensation (added compensation Pr.7|;3r, 2Pé224§r 5&543’ 131

y input. and override function) ’ L
Noise elimination at the analog input | Input filter Pr.74 132
Adjustment (calibration) of analog . . . Pr.125, Pr.126, Pr.241,
input frequency and voltage \I?(l)zlatsaagcgc?ia;lrr;r?tf)frequency setting C2to C7 (Pr.902 to 133
(current) 9 Pr.905)

3.15.1 Analog input selection (Pr.73, Pr.267)

I You can select the function that switches between forward rotation and reverse rotation according to the

analog input selection specifications, the override function and the input signal polarity.
0¥ page 128
G 2
RIS Name Initial Value Setting Range Description 0¥ page 132
Number
73 Analog input selection 1 Oto7,10to 17 ifﬁ;;tégelmgut specifications of the fpage 116
&
0 Terminal 4 input 4 to 20mA I page 104
267 Terminal 4 input selection 0 1 Terminal 4 input 0 to 5V
2 Terminal 4 input 0 to 10V

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
(1) Selection of analog input selection
- For the terminals 1, 2, 4 used for analog input, voltage input (0 to 5V, 0 to 10V) or current input (4 to 20mA) can

be selected.
- Refer to the following table and set Pr. 73 and Pr. 267. ([__]indicates the main speed setting)

Compensation Input

Pr. 73 : Terminal 2 | Terminal Terminal 4 Pr. 73 : Polarit
Setting AU Signal ¢ Input flnput eInput Setting Comggggélrt]iaclulnarl\]/ldethod Re\c/’ersigle

0 0to 10V | 0to+10V 0

1 (initial value) Oto to5V | 0to+10V 1 (initial value) Terminal 1
2 0to 10V 0to +5V 2 Added compensation
3 0to 5V 0to 5V 3 No
4 0to 10V 0 to £10V 4 Terminal 2
5 Oto5V 0 to £t5V 5 Override
6 4to 20mA | 0 to +10V 6
7 OFF [ 4t020mA | Oto £5V V\é?gi”aﬁg ?&J 7
10 (absence) Oto 10V | Oto 10V " 10 Terminal 1
11 0to 5V 0 to +10V 11 Added compensation
12 0to 10V 0to +5V 12
13 0to 5V 0to 5V 13 Yes
14 0to 10V 0 to £10V 14 Terminal 2
15 Oto5V 0 to £t5V 15 Override
16 4to 20mA | 0 to +10V 16 Terminal 1
17 410 20mA | 0to +5V 17 Added compensation
0 0 to +10V 0
1 0 to £10V 1 Terminal 1
2 x 0to +5V 2 Added compensation

+
i 0to 10V e V\élhir;:r:se :r:J ?1 Terminal 2 No* 3
5 Oto5V x Acgording to 5 Override
6 0 to +10V ] 6 n
7 ON x 0o +5V Eénziﬁ; 7 4
10 (presence) 0to £10V | 0: 4 to 20mA 10 Terminal 1 Lll_J
11 0 to £10V (initial 11 Added compensation w
12 * Oto+5vV | Vvalue) 12 S
13 Oto 5V |1:0tosV 13 v <
14 0to 10V X 2:0to 10V 14 Terminal 2 es o
15 0to 5V 15 Override <
16 y 0 to +10V 16 Terminal 1
17 0to +5V 17 Added compensation
* Indicates that a frequency command signal of negative polarity is not accepted.
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Frequency setting by analog input (terminal 1, 2, 4)\%

—— CAUTION
The terminal 1 (frequency setting auxiliary input) signal is added to the main speed setting signal of the terminal 2 or 4.
When an override is selected, the terminal 1 or 4 is used for the main speed setting and the terminal 2 for the override
signal (50% to 150% at O to 5V or 0 to 10V). (When the main speed of the terminal 1 or terminal 4 is not input,
compensation by the terminal 2 is made invalid.))

Use Pr. 125 (Pr. 126) (frequency setting gain) to change the maximum output frequency at input of the maximum output
frequency command voltage (current). At this time, the command voltage (current) need not be input.

Also, the acceleration/deceleration time, which is a slope up/down to the acceleration/deceleration reference frequency, is
not affected by the change in Pr. 73 setting.

When Pr. 22 Sall prevention operation level = "9999", the value of the terminal 1 is as set to the stall prevention operation level.

(2) Perform operation by analog input voltage

STane er - The frequency setting signal inputs 0 to 5VDC (or 0 to 10VDC) to

across the terminals 2-5. The 5V (10V) input is the maximum output
frequency. The maximum output frequency is reached when 5V
(20V) is input.

- The power supply 5V (10V) can be input by either using the internal
power supply or preparing an external power supply. The internal
power supply outputs 5VDC across terminals 10-5, or 10V across

Forward
rotation

Frequency
setting

Connection diagram using

terminal 2 (0 to 5VDC) terminals 10E-5.
invert Terminal Inverter Built-in Power | Frequency Setting | Pr. 73 (terminal 2
nverter ; ;
Forward STE Supply Voltage Resolution input volte.xge)
rotation PG 10 5vVDC 0.024/50Hz 0 to 5VDC input
10E 10vDC 0.012/50Hz 0 to 10VDC input
0 to 10VDC
Frequenc - When inputting 10VDC to the terminal 2, set any of "0, 2, 4, 10, 12,
sett?ng ’ 14" in Pr. 73. (The initial value is 0 to 5V)

- Setting "1 (0 to 5VDC)" or "2 (0 to 10VDC)" in Pr. 267 changes the
terminal 4 to the voltage input specification. When the AU signal
turns on, the terminal 4 input becomes valid.

Connection diagram
using terminal 2 (0 to 10VDC)

REMARKS
| The wiring length of the terminal 10, 2, 5 should be 30m maximum.

(3) Perform operation by analog input current

- When the pressure or temperature is controlled constant by a fan,
pump, etc., automatic operation can be performed by inputting the
output signal 4 to 20mADC of the adjuster to across the terminals 4-
5.

Forward
rotation

4 to 20mADC
Frequency | Curent - The AU signal must be turned on to use the terminal 4.
setting qug“m‘em - Setting any of "6, 7, 16, 17" in Pr. 73 changes the terminal 2 to the

current input specification. At this time, the AU signal need not be

turned on.
Connection diagram using
terminal 4 (4 to 20mADC)

(4) Perform forward/reverse rotation by analog input

60|---------- , (polarity reversible operation)
rFoc;;"t‘@Ld z . Setting any of "10 to 17" in Pr. 73 enables polarity reversible
N - : operation.
ot reversible = '+5 - . ;
sz | (+10) - Providing + input (0 to £5V or 0 to £10V) to the terminal 1 enables
51 ,+*|0 Terminal 1 input ) forward/reverse rotation operation according to the polarity.
(-10)
Reverse| 1 ¢
rotation : L, | Reversible
T 60

Compensation input characteristic
when STFis on

—— ¢ Parameters referred to ¢
Pr.22 Sall prevention operation level (3~ Refer to page 60
Pr.125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency U3 Refer to page 133
Pr. 252, Pr. 253 Override bias/gain (35~ Refer to page 131
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7/Frequency setting by analog input (terminal 1, 2, 4)

3.15.2 Analog input compensation (Pr.73, Pr.242, Pr.243, Pr.252, Pr.253)

A fixed ratio of analog compensation (override) can be made by the added compensation or terminal 2 as an
auxiliary input for multi-speed operation or the speed setting signal (main speed) of the terminal 2 or terminal uE page 128

‘
0¥ page 132

i
O Name Initial Value SRR Description 0¥ page 133
Number Range 5
0t03,6, 7,10 Added compensation e
73 Analog input selection 1 to 13, 16, 17 P
4,5, 14,15 Override compensation £ page 121
Terminal 1 added compensation Set the ratio of added compensation @
242 : 100% 0 to 100% : . . pag
amount (terminal 2) amount when terminal 2 is the main speed.
243 Terminal 1 adged compensation 750 0 to 100% Set the ratio of addpd co'mpensatl.on
amount (terminal 4) amount when terminal 4 is the main speed.
259 Override bias 50% 0 to 200% Set the bias s!de compensation value of
override function.
253 Override gain 150% 0 to 200% Set the gain s_lde compensation value of
override function.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

(1) Added compensation (Pr.242, Pr.243)

The compensation signal can be input for the main speed setting for
Forward | |nverter synchronous/continuous speed control operation, etc.
rotation Setting any of "0 to 3, 6, 7, 10 to 13, 16, 17" in Pr. 73 adds the voltage across
terminals 1-5 to the voltage signal across terminals 2-5.
If the result of addition is negative, it is regarded as 0 at the Pr. 73 setting of
any of "0 to 3, 6, 7", or reverse rotation operation (polarity reversible
operation) is performed when the STF signal turns on at the Pr. 73 setting of
any of "10 to 13, 16, 17".
The compensation input of the terminal 1 can also be added to the multi-
Added compensation speed setting or terminal 4 (initial value 4 to 20mA).
connection example - The added compensation for terminal 2 can be adjusted by Pr. 242, and the
compensation for terminal 4 by Pr. 243.

Analog command value using terminal 2

Auxiliary input
0 to =10V(%£5V)

. . . . Pr.242
= + -
Terminal 2 input + Terminal 1 input x 100(%)
Analog command value using terminal 4
. . . . Pr.243
= + S ——
Terminal 4 input + Terminal 1 input x 100(%)
Output frequency Output frequency
4 When voltage across 4 When voltage across
terminals 2-5 is 2.5V terminals 2-5 is 2.5V
Leyy o 6v)
7 When voltage N 7 When voltage
‘ " across terminals \\ ‘ 7 across terminals
y 1 25isov AN / : . 25is0vV

/ o | | | 3

| | | | | |

-5V -25V. 0 +25V +5V---Terminal 1 -5V 2.5V 0 +25V +5V---Terminal 1
(-10V) (-5V) (+5V) (+10V) (-10V) (-5V) L (+BV)  (+10V) 0
. - i
| | Forward rotation Reverse rotation | Forward rotation L
STF T STF ‘ ‘

| 1 =
! o <
! Forward rotation Reverse rotation Forward rotation @
N NN &

(a) When Pr. 73 settingis 0 to 5 (b) When Pr. 73 setting is 10 to 15

Auxiliary input characteristics

)
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Frequency setting by analog input (terminal 1, 2, 4)\%

(2) Override function (Pr.2

Forward| |nverter
rotation

Override
setting

Main | (+)>——
speed | (-) >——

Override connection diagram

52, Pr.253)

Use the override function to change the main speed at a fixed ratio.

Set any of "4, 5, 14, 15" in Pr. 73 to select an override.

When an override is selected, the terminal 1 or terminal 4 is used for the main

speed setting and the terminal 2 for the override signal. (When the main speed of

the terminal 1 or terminal 4 is not input, compensation made by the terminal 2

becomes invalid.)

Using Pr. 252 and Pr. 253, set the override range.

How to find the set frequency for override

Compensation amount (%)
100(%)

Main speed set frequency (Hz): Terminal 1, 4 input, multi-speed setting

Compensation amount (%): Terminal 2 input

Set frequency (Hz) = Main speed set frequency (Hz) x

Example)When Pr. 73 ="5"

The set frequency changes as shown below according to the
200 ! terminal 1 (main speed) and terminal 2 (auxiliary) inputs.
2 |
o 150 /,/i 750 P ‘<—l1'erminal25VDC
Pr.252 (_g ’/’ o . | | |nput(150%)
© ol /-~ ~— Initial value E ! !
pr2s3 B 100 > (50% to 150%) Z 50f LS '« Terminal 2 2.5VDC
5 — ! | 8] ! ! input(100%)
= . ! | §375F T |
© 5l ! | > | |
} ; 8 25F -~ T T .+ Terminal 2 OV
! ! Sl o | input(50%)
0 : : 3 12.5 | |
ov 2.5V 5V 0 : :
(5Y) (10v) 0 25 v
Voltage across terminals 2-5 Terminal 1 input voltage (V)
I REMARKS

- The AU signal must be turned on to use the terminal 4.
- When inputting compensation to multi-speed operation or remote setting, set "1" (compensation made) to Pr. 28 Multi-speed

03 page 131

& page 140

input compensation selection. (Initial value is "0")

¢ Parameters referred to ¢

Pr.28 Multi-speed input compensation selection (35 Refer to page 75
Pr.73 Analog input selection 035 Refer to page 129

3.15.3 Input filter time constant (Pr.74)

(terminal 1, 2, 4) signal).

The time constant of the primary delay filter can be set for the external frequency command (analog input

Parameter Name Initial Value Setting Range Description
Number
Set the primary delay filter time
74 Input filter time constant 1 O0to 8 constant fgr the analqg Input. A
larger setting results in a larger
filter.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

Effective for eliminating noise in the frequency setting circuit.

Increase the filter time constant if steady operation cannot be performed due to noise. A larger setting results in

slower response. (The time constant can be set between approximately 10ms to 1s with the setting of 0 to 8.)

)
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3.15.4 Bias and gain of frequency setting voltage (current)

7/ Frequency setting by analog input (terminal 1, 2, 4)

(Pr. 125, Pr. 126, Pr. 241, C2(Pr. 902) to C7(Pr. 905))

You can set the magnitude (slope) of the output frequency as desired in relation to the frequency setting
signal (0 to 5V, 0 to 10V or 4 to 20mADC).

Set Pr. 73 and Pr. 267 to switch between 0 to 5VDC, 0 to 10VDC and 4 to 20mADC. (Refer to page 129)
Parameter Name Initial Value setting Description
Number Range
125 Terminal 2 frequency setting gain 50Hz 0 to 400Hz Set the frequen_cy of terminal 2
frequency input gain (maximum).
126 Terminal 4 frequency setting gain 50Hz 0 to 400Hz Set the frequenf:y of terminal 4
frequency input gain (maximum).
0 Displayed
241 + Analog input display unit 0 in % Select the unit of
1,3 switchover Displayed | analog input display.
1 .
in VImA
C2(902) 1.2 Terminal 2 frequency setting bias OHz 0 to 400Hz Set the'frequfency on the bias side
frequency of terminal 2 input.
Set the converted % of the bias
C3(902) *1,2 | Terminal 2 frequency setting bias 0% 0 to 300% side voltage (current) of terminal 2
input.
Set the converted % of the gain
C4(903)*1,2 | Terminal 2 frequency setting gain 100% 0 to 300% side voltage (current) of terminal 2
input.
C5(904) -1, 2 Terminal 4 frequency setting bias OHz 0 to 400Hz Set the_frequ(_ancy on the bias side
frequency of terminal 4 input.
Set the converted % of the bias
C6(904) *1,2 | Terminal 4 frequency setting bias 20% 0 to 300% side current (voltage) of terminal 4
input.
Set the converted % of the gain
C7(905) *1,2 | Terminal 4 frequency setting gain 100% 0 to 300% side current (voltage) of terminal 4
input.

*1  The parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

*2  The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).

*3  The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77
Parameter write selection.

i
BCI.

elektromotoren

133

0% page 165

0¥ page 188

& page 128

03 page 131

w

PARAMETERS




Frequency setting by analog input (terminal 1, 2, 4)\%

(1) Change the frequency at maximum

i 4 Initial value analog input. (Pr. 125, Pr. 126)
T . N
§ - Set a value in Pr. 125 (Pr. 126) when changing only
q%f,:; ! the frequency setting (gain) of the maximum
o= e S analog input power (current). (C2 (Pr. 902) to C7
3 _— | Gain  Pri25 (Pr. 905) setting need not be changed)
= - |
o |
Bias ! (2) Analog input bias/gain calibration
c2 | R (C2(Pr. 902) to C7(Pr. 905))
(Pr902) 100% , . . .
o ° - The "bias" and "gain" functions are used to adjust
8 Frequency setting signal ??)/v the relationship between the input signal entered
C3 (Pr902) C4 (Pro03) from outside the inverter to set the output

frequency, e.g. 0 to 5V, 0 to 10V or 0 to 20mADC,
and the output frequency.

- Set the bias frequency of the terminal 2 input
using C2 (Pr. 902). (Factory-set to the frequency at
ov)

- Using Pr. 125, set the output frequency relative to
the frequency command voltage (current) set in
Pr. 73 Analog input selection.

- Set the bias frequency of the terminal 4 input
using C5 (Pr. 904). (Factory-set to the frequency at
4mA)

Gain Pri26 - Using Pr. 126, set the output frequency relative to
20mA of the frequency command current (0 to
20mA).

- There are three methods to adjust the frequency
> setting voltage (current) bias/gain.
0 20 - 100% (a) Method to adjust any point by application of
0 4 Frequency setting signal 20mA voltage (current) to across the terminals 2-5
C6 (Pr904) C7 (Pr905) (4-5). 1% page 135
(b) Method to adjust any point without application
of a voltage (current) to across terminals 2-
5(4-5). (& page 136

(c) Adjusting only the frequency without adjusting
the bias voltage (current). 03 page 137

»
>

Initial value

[$)]
o
T
N

Output frequency
(Hz)

T
Bias
C5
(Pr.904)

—— CAUTION
- When the terminal 2 is calibrated to change the inclination of the set frequency, the setting of the terminal 1 is also changed.
- When a voltage is input to the terminal 1 to make calibration, (terminal 2 (4) analog value + terminal 1 analog value) is the analog
calibration value.
- When the voltage/current input specifications were changed using Pr. 73 and Pr. 267, be sure to make calibration.

(3) Analog input display unit changing (Pr. 241)

- You can change the analog input display unit (%/V/mA) for analog input bias/gain calibration.
- Depending on the terminal input specification set to Pr. 73 and Pr. 267, the display units of C3 (Pr. 902), C4 (Pr. 903), C6
(Pr. 904) C7 (Pr. 905) change as shown below.

Analog Command
(terminal 2, 4) Pr. 241 = 0 (initial value) Pr.241=1
(according to Pr. 73, Pr. 267)
. 0 to 5V — 0 to 100%(0.1%) is 0 to 100% — 0 to 5V(0.01V) is
0 to 5V input
desplayed. desplayed.
0, 0, i 0, i
0 to 10V input 0to 10V — 0 to 100%(0.1%) is 0to 100% — 0 to 10V(0.01V) is
desplayed. desplayed.
0, 0, i 0, i
4 o 20mA input 0 to 20mA — 0 to 100%(0.1%) is 010 100% — 0 to 20mA(0.01mA) is
desplayed. desplayed.

)
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7/ Frequency setting by analog input (terminal 1, 2, 4)

(4) Frequency setting signal (current) bias/gain adjustment method

(a)Method to adjust any point by application of voltage (current) to across the terminals 2-5 (4-5).

Operation
1. Confirmation of the RUN indication and i ) e moN c oy
operation mode indication Ll 2y "EXT NET
@ The inverter must be at a stop. ~ .V REY_Ewp

@ The inverter must be in the PU operation
mode.(Using )
2. Press to choose the parameter
setting mode.

The parameter
number read
previously appears.

3. Tumn (7)) untit & 150 appears.

4. Press@ to read the currently set value.
"Qog9 " (initial value) appears.

5. Tum g counterclockwise to change it to
I-lu

the setting value of "

6. Press@to set. @ (= m m

Flicker...Parameter setting complete!!

/>

7. Turnuntil T appears.

= |
8. Press@ to display £ - - -. @ =) m <iCSZOeLan)JIstett|ng >
9. Tum @ untl & Y(L 1) appears. /7 2 m m

Set to C4 Terminal 2 frequency setting

&

gain. Voltage input Current input
10. Press (se7) to display the analog voltage a¥g] | Analog voltage (current)
@ op Y 9 g @ = L0 [ S (%) across terminals 2-5
(current) value (%). (across terminals 4-5)
1. Apply a 5V (20mA) voltage (current).
(Turn the external potentiomerter “A‘ % |:> 10 *
connected across terminals 2-5 (across 6\ (=
terminals 4-5) to maximum (any *The value is nearly 100 (%) in the maximum
position).) position of the potentiometer.
CAUTION

After performing the operation in step 10, do not touch 0 until
completion of calibration.

pr—
ress@ 0 se @ = ey

. —
Flicker...Parameter setting complete!!
(Adjustment completed)

*The value is nearly 100 (%) in the maximum
position of the potentiometer.

Voltage input Current input

-By turning@ , you can read another parameter.

* Press @to return to the £ - - - indication (step 8).

* Press (se7) twice to show the next parameter (7= 1 ).

| REMARKS

I If the gain and bias frequency settings are too close, an error (£~ 3) may be displayed at the time of write.

D
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Frequency setting by analog input (terminal 1, 2, 4)\%

(b) Method to adjust any point without application of a voltage (current) to across terminals 2-5(4-5).
(To change from 4V (80%) to 5V (100%))

Operation
1. Confirmation of the RUN indication and MON © 111
operation mode indication PU_EXTNET
@ The inverter must be at a stop. I VN

@ The inverter must be in the PU operation
mode.(Using )
2. Press to choose the parameter

setting mode.

3. Tun until™ {557 appears.

The parameter
number read
previously appears.

4

4

4. Press@ to read the currently set value.
"gog9 " (initial value) appears.

g

the setting value of "/ ".

&

/b
\»
5. Tum @ counterclockwise to change it to @

6. Press @ to set.

&

[

Flicker...Parameter setting complete!!

7. Turnuntil C .. appears.

4

) COto C7 setting>
| .
8. Press@ to display . =) E <is enabled.
9. Tumn until o9& =) m m
appears. Set to C4 Terminal 2 frequency Voltage input Current input
setting gain.
. = Tu] Analog voltage (current)
[N} ¢] g
10. Press @ to dlsoplay the analog voltage L C value (%) across terminals 2-5
(current) value (%). (across terminals 4-5)
11. Turn@ to set the gain voltage (%). - The gain frequency is
"0V (OmA) equals to 0%, 5V (10V, 20mA) to ”"l ‘l': Y reached when the analog

<

100%" voltage (current) value across

terminals 2-5 (across terminals
emarks 4-5) is 100%.

The current setting at the instant of

\ =Yn]
turning 0 is displayed. I ] C

Voltage input  Current input
- I

=) GEEN Ll

. —
Flicker...Parameter setting complete!!
(Adjustment completed)

N

-
= o
-

By turning @ , you can read another parameter.
- Press @to return to the { - - - indication (step 8).

- Press @ twice to show the next parameter (P~ 1).

| REMARKS |

By pressing @ after step 10, you can confirm the current frequency setting bias/gain setting.

It cannot be confirmed after execution of step 11.

D
138 BCI.

elektromotoren



7/ Frequency setting by analog input (terminal 1, 2, 4)

(c) Method to adjust only the frequency without adjustment of a gain voltage (current).
(When changing the gain frequency from 50Hz to 60Hz)

Operation

1. Tum 0 until @ /25 (Pr.125)or P 125

(Pr. 126) appears.

2. Press @ to show the currently set value.
(50.00Hz)

3. Tum @ to change the set value to
"60.00". (60.00Hz)

4. press @to set.

5. Mode/monitor check

Press twice to choose the

monitor/frequency monitor.

0. Apply a voltage across the inverter
terminals 2-5 (across 4-5) and turn on the
start command (STF, STR).

Operation starts at 60Hz.

REMARKS |

n

(Refer to page 66)

——— Display ——
O - s - S
Voltage input Current input
P —— " 4
i
CORNNEAN -~ i L
, P ——— "1
% i
1 o |[(=EEFEFE
\’ Voltage input Current input
® @ EEE CNER
—
Flicker...Parameter setting complete!!

MON = 11

A PU EXT NET
L e

1. Changing C4 (Pr. 903) or C5 (Pr. 905) (gain adjustment) value will not change the Pr. 20 value. The input of terminal 1
(frequency setting auxiliary input) is added to the speed setting signal.

For the operation procedure using the parameter unit (FR-PUO04), refer to the FR-PU04 instruction manual.

3. When setting the value to 120Hz or more, it is necessary to set Pr. 18 High speed maximum frequency to 120Hz or more.

4. Make the bias frequency setting using calibration parameter C2 (Pr. 902) or C5 (Pr. 904). (Refer to page 134)

/A CAUTION

ATake care when setting any value other than "0" as the bias speed at OV (OmA). Even if a frequency
command is not given, merely turning on the start signal will start the motor at the preset frequency.

——— & Parameters referred to ¢

Pr. 79 Operation mode selection (35~ Refer to page146

Pr. 20 Acceleration/decel eration reference frequency (35 Refer to page 78
Pr. 73 Analog input selection, Pr. 267 Terminal 4 input selection 035 Refer to page 129

w
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Frequency setting by analog input (terminal 1, 2, 4)\%

3.15.5 4mA input check of current input (Pr. 573)

055 page 80

When inputting 4 to 20mA current to terminal 2 or terminal 4, decrease in analog current input is detected to
enable continuous operation even if input has decreased.

|/
097 page 188 = n Setti
arameter Name Initial Value eting Description
Number Range
When the current input drops to or below 2mA,
1 the LF signal is output and inverter continues
573 4mA input check selection 9999 operation at the frequency (average value) just
before current reaches 2mA.
9999 4mA input is not checked.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)
(1) Operation at a current input decrease

Set frequency

60Hz

Current input

decrease detection
<+

‘
‘
‘
‘
1
‘
*r
!

4 When C3(C6) = 0%

2mA 4mA

Normal use range

Analog input

* When Pr.573 = "1", input decrease is detected (LF signal output) even if
the analog input value to bias frequency of terminal 2 or terminal 4 is set
to 2mA or less using C2 (Pr. 902) or C5 (Pr. 904) and the value is not as

bias frequency settings.

During external operation (Pr. 573=1)

continues (Pr. 573 ="1")

- When the input current of terminal 4 (terminal 2) falls
2mA or below, output minor fault signal (LF) is output.

- When the current falls below 2mA, the output
frequency (average value) before detection is retained
and operation at the retained frequency continues.

- When the current input increases above 3mA, the
LF signal output is turned off and the inverter
operates according to the current input.

- For the LF signal, set "98 (positive logic) or 198
(negative logic)" in Pr. 190 to Pr. 196 (output
terminal function selection) and assign functions to
the output terminal.

- Since turning off the start command clears the
retained frequency, the inverter does not operate at

the retained frequency even if restarted.

Output frequency T T i
| Operation |
I : ! continue ! !
A ! ! 1 |
Analog input : ;/Input current ;/ Return !
20mA : decrease 1

4mA | - 2mA --3mA } o

| ! ! ! Ll

STF_ ] I | i—Tlme
LF signal | |

During PID control (reverse action) (Pr. 573=1)

Output frequency

3 Operation 3
| ' continue |
4 | | Input current:
20MA I set point (ixed) | _— ¥ dearease
Measured value! ‘

4mA ! .. 2mA

STF \
LF signal
PID signal On during input decrease

—— CAUTION

- When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

138
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7/ Frequency setting by analog input (terminal 1, 2, 4)

(2) Function related to 4mA input check

elektromotoren

. . Refer t
Function Operation (Pr. 573 = 1) eier o
page
Minimum frequency Even if the input current decreases, minimum frequency setting clamp is valid. 66
Operation by multiple speed signal has precedence even if input current
Multi-speed operation decreases. (Frequency is not retained when the input current decreases.) 71
Operation stops when a multi-speed signal turns off.
The Jog signal has precedence even during decrease in input current.
(Frequency is not retained when the input current decreases.)
Jog operation Operation stops when the jog signal is turned off during decrease in input current. 73
PU/jog operation is enabled during PID control.
At this time, PU/jog operation has precedence during decrease in input current.
MRS Output is shut off by the MRS signal even if input current decreases. (The inverter o1
stops when the MRS signal is turned off.)
The retained frequency will not change even if remote acceleration/deceleration
Remote setting and clear are performed during decrease in input current. Reflected at 76
restoration.
Retr When retry was successful at error occurrence during decrease in input current, 118
y retained frequency was not cleared and operation continues.
Added compensation, | Operation of added compensation (terminal 1) and override compensation 131
override function (terminal 2) are invalid during decrease in input current.
. . The value before filtering is detected.
Input filter time . _ .
When input current decreases, frequency after filtering (average value) is 132
constant :
retained.
Forward/reverse Motor rotation direction can be restricted independently of 4mA input check 144
rotation prevention setting.
PID control AIthoggh PID operation is st_oppe_d when input current decreases, the X14 signal 188
remains on. (PID operation is valid.)
. Even if input current decreases when undervoltage or power failure occurs, the
Power failure stop . . . - . 116
motor stops according to the setting of power-failure deceleration stop function
. If auxiliary motor switchover conditions of pump function is satisfied even when
Pump function . . o 201
input current decreases, motor connection/release operation is performed.
. When input current decreases, traverse operation is performed using retained
Traverse function P ' P P 9 210
frequency as reference.
When the switchover function is operated, frequency is the same as that of the
. retained frequency.
Switch-over Note that if 4mA input is made invalid once in switchover mode, the frequency is 146
not retained next time.
—— ¢ Parameters referred to ¢
Pr. 73 Analog input selection (35 Refer to page 131
Pr. 267 Terminal 4 input selection (3 Refer to page 129
e
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Misoperation prevention and parameter
setting restriction

AN

3.16 Misoperation prevention and parameter setting restriction

Refer t
Purpose Parameter that must be set eter o
page
Limit reset function Reset selection/
Make alarm stop when PU is disconnected | disconnected PU detection/ Pr. 75 140
Stop from PU PU stop selection
Prevention of parameter rewrite Param'eter write disable Pr. 77 143
selection
Prevention of reverse rotation of the Rever:_se rotation prevention Pr. 78 144
motor selection
Display of applied
Display necessary parameters parameters and user group Pr.160, Pr.172 to Pr.174 144
function
Control of parameter write by EEPROM write selection Pr.342 166
communication

3.16.1 Reset selection/disconnected PU detection/PU stop selection (Pr.75)

0% page 132
03 page 120

You can select the reset input acceptance, disconnected PU (FR-DUO7/FR-PU04) connector detection
function and PU stop function.

Parameter Initial . o
Name Setting Range Description
Number Value 9 9 P
01160 or -
less 0to 3, 14 to 17 | For the initial value, reset always
75 Reset selection/disconnected 14 003 14017 enabled, without disconnected PU
PU detection/PU stop selection 01800 or 03, 141017, detection, and with PU stop function
more 100 to 103, are set
114 to117 '
-The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
-The Pr. 75 value can be set any time. Also, if parameter (all) clear is executed, this setting will not return to the initial value.
Pr.75 . Disconnected PU . Reset Limit
. Reset Selection . PU Stop Selection
Setting Detection P (01800 or more)
0 Reset input always enabled
Enabl dp I hy h - If the PU is disconnected, ]
1 nabled only when the protective operation will be continued. | Pressing @
function is activated
2 Reset input always enabled When the PU is deceleratgs the motor to a
- . . stop only in the PU
Enabled only when the protective disconnected, the inverter -
3 L . . operation mode.
function is activated output is shut off.
) 14 . Not function
(initial | Reset input always enabled o
value) If the PU is disconnected, Pressing @decelerates
- operation will be continued.
15 Enab_led _only yvhen the protective the motor to a stop in any
function is activated of the PU, external and
16 Reset input always enabled When the PU is communication operation
17 Enabled only when the protective disconnected, the inverter modes.
function is activated output is shut off.
100 Reset input always enabled
Enabl dp I hy h - If the PU is disconnected, )
101 nabled only when the protective operation will be continued. | Pressing @
function is activated
102 Reset input always enabled When the PU is deceleratgs the motor to a
- . . stop only in the PU
103 | Enabled only when the protective disconnected, the inverter operation mode.
function is activated output is shut off. )
- Function
114 Reset input always enabled If the PU is disconnected
: ) Pressing @decelerates
115 Enab_led _only yvhen the protective operation will be continued.
function is activated the motor to a stop in any
116 Reset input always enabled When the PU is of the PU, external and
117 Enabled only when the protective disconnected, the inverter communication operation
function is activated output is shut off. modes.
e
140 BCI
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Misoperation prevention and parameter
7/ setting restriction

(1) Reset selection

* You can select the operation timing of reset function (RES signal, reset command through communication) input.
* When Pr. 75 is set to any of "1, 3, 15, 17, 101, 103, 115, 117", a reset can be input only when the protective
function is activated.

—— CAUTION
When the reset signal (RES) is input during operation, the motor coasts since the inverter being reset shuts off the output.
Also, the cumulative value of the electronic thermal relay function is cleared.

The reset key of the PU is valid only when the protective function is activated, independently of the Pr. 75 setting.

(2) Disconnected PU detection

* This function detects that the PU (FR-DUO7/FR-PU04) has been disconnected from the inverter for longer than
1s and causes the inverter to provide an alarm output (E.PUE) and come to an alarm stop.
* When Pr. 75 is set to any of "0, 1, 14, 15, 100, 101, 114, 115", operation is continued if the PU is disconnected.

—— CAUTION
When the PU has been disconnected since before power-on, it is not judged as an alarm.
To make a restart, confirm that the PU is connected and then reset the inverter.
The motor decelerates to a stop when the PU is disconnected during PU jog operation with Pr. 75 set to any of "0, 1, 14, 15"
(operation is continued if the PU is disconnected).
When RS-485 communication operation is performed through the PU connector, the reset selection/PU stop selection
function is valid but the disconnected PU detection function is invalid.

(3) PU stop selection
* In any of the PU operation, external operation and network operation modes, the motor can be stopped by
pressing @ of the PU.

* When the inverter is stopped by the PU stop function, “ ,':‘ '-, “is displayed but an alarm is not output. An alarm

output is not provided.
* When Pr. 75 is set to any of "0 to 3, 100 to 103", deceleration to a stop by @ is valid only in the PU operation
mode.
| REMARKS

The motor will also decelerate to a stop (PU stop) when @ is input during operation in the PU mode through RS-485

communication with Pr. 551 PU mode operation command source selection set to "1" (PU mode RS-485 terminals).

w
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Misoperation prevention and parameter
setting restriction X

(4) Restarting method when stop was made by pressing @ from the PU during external

operation
(a) When operation panel (FR- DUQ7) is used

Speed | 1)After the motor has decelerated to a stop, turn off the
| STF or STR signal.
s 5
.
&

Ti - )

Operation X
-
sﬁnel ON i 3)Press to return to 241
(STR) OFF L] 4)Turn on the STF or STR signal.

Stop/restart example for external operation ) )
(b) Connection of the parameter unit (FR-PU04)

1)After the motor has decelerated to a stop, turn off the
STF or STR signal.

o00000 '-' '-
2)Press . ( = 5 canceled)
3)Turn on the STF or STR signal.

» The motor can be restarted by making a reset using a power supply reset or RES signal.

—— CAUTION
If Pr. 250 Sop selection is set to other than "9999" to select coasting to a stop, the motor will not be coasted to a stop but
decelerated to a stop by the PU stop function during external operation.

/A CAUTION

A Do not reset the inverter with the start signal on. Doing so will cause the inverter to start immediately after a
reset, leading to hazardous conditions.

(5) Reset limit
« Setting can be made for the FR-F740-01800 or more.
* You can set Pr. 75 to disable reset operation until the thermal cumulative amount reaches 0 when a thermal trip

(THM, THT) or an overcurrent trip (OC1 to OC3) occurs consecutively twice.
« When Pr. 75="100 to 103, 114 to 117", reset limit is made valid.

| REMARKS |
I When the power-on reset (no control power is supplied) is made, the thermal cumulative amount is cleared.

¢ Parameters referred to ¢
Pr.250 Sop selection (3 Refer to page 88

)
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Misoperation prevention and parameter
7/ setting restriction

3.16.2 Parameter write disable selection (Pr.77)

I You can select whether write to various parameters can be performed or not. Use this function to prevent

parameter values from being rewritten by misoperation.
0% page 120
Setti 7
Parameter - etting o @ page 144
Number Name Initial Value Range Description
0 Write is enabled only during a stop.
77 Parameter write selection 0 1 Parameter wr.lte _'S not enal?led. -
2 Parameter write is enabled in any operation
mode regardless of operation status.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)
Pr. 77 can be always set independently of the operation mode and operation status.

(1) Write parameters only at a stop (setting "0", initial vale)
- Parameters can be written only during a stop in the PU operation mode.

- The parameters marked in the parameter list (page 42) [__| can always be written, regardless of the operation
mode and operation status. However, Pr. 72 PWM frequency selection and Pr. 240 Soft-PWM operation selection can
be written during operation in the PU operation mode, but cannot be written in external operation mode.

(2) Disable parameter write (Setting "1") Parameter N
; Number ame

- Parameter write is not enabled. (Reading is
enabled.) 22 Stall prevention operation level

- Parameter clear and all parameter clear cannot be 75 Reset selection/disconnected PU
performed, either. detection/PU stop selection

- The parameters given on the right can be written if 77 Parameter write selection
Pr.77="1" 79 Operation mode selection

(3) Write parameters during operation (Setting "2")

- Parameters can always be written.
- The following parameters cannot be written during operation if Pr. 77 = "2". Stop operation when changing their
parameter settings.

i Name
19 Base frequency voltage
23 Stall prevention operation level compensation factor at double speed
48 Second stall prevention operation current
49 Second stall prevention operation frequency
60 Energy saving control selection
66 Stall prevention operation reduction starting frequency
71 Applied motor
79 Operation mode selection
80 Motor capacity (simple magnetic flux vector control)
90 Motor constant (R1)
100 to 109 (Adjustable 5 points V/F parameter)
135 Commercial power-supply switchover sequence output terminal selection
136 MC switchover interlock time
137 Waiting time at a start
138 Commercial power-supply operation switchover selection at an alarm
139 Automatic switchover frequency between inverter and commercial power-supply operation
178 to 196 (I/O terminal function selection)
255 Life alarm status display 3
256 Inrush current limit circuit life display
257 Control circuit capacitor life display wn
258 Main circuit capacitor life display o
329 Digital input unit selection (Parameter for the plug-in option FR-A7AX) I'|I_J
343 Communication error count w
563 Energization time carrying-over times <§E
564 Operating time carrying-over times o
570 Multiple rating setting EE

¢ Parameters referred to ¢
Pr. 79 Operation mode selection (35~ Refer to page 146

)
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Misoperation prevention and parameter
setting restriction X

3.16.3 Reverse rotation prevention selection (Pr.78)

l This function can prevent reverse rotation fault resulting from the incorrect input of the start signal.
0% page 143

Parameter

@@ page 146 Number Name Initial Value Setting Range Description
0 Both forward and reverse rotations
78 Reverse rotation prevention 0 allowed -
selection 1 Reverse rotation disabled
2 Forward rotation disallowed

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

Set this parameter when you want to limit the motor rotation to only one direction.

This parameter is valid for all of the reverse rotation and forward rotation keys of the operation panel (FR-DUQ7),
parameter unit (FR-PUO4), signals (STF, STR signals) via external terminals, and the forward and reverse
rotation commands through communication.

+ Parameters referred to ¢
Pr. 79 Operation mode selection U35 Refer to page 146

3.16.4 Display of applied parameters and user group function (Pr.160, Pr.172 to Pr.174)

Parameter which can be read from the operation panel and parameter unit can be restricted.
ﬂ?!page 19!6 In the initial setting, only the simple mode parameters are displayed.
e i
03 page 221
Parameter o : o

Number Name Initial Value Setting Range Description

page 104
9999 Only the simple mode parameters
@ page 89 can be displayed.

160 User group read selection 9999 0 The simple mode and extended

parameters can be displayed
Only parameters registered in the
user group can be displayed.
Displays the number of cases
172 1 User group registered display/ registered as a user group (Read only)
batch clear Batch clear the user group
9999 . .

registration
Set the parameter numbers to be
registered to the user group.

Set the parameter numbers to be
cleared from the user group.

(0 to 16)

173 +1,2 | User group registration 9999 0to 999, 9999

174 +1,2 | User group clear 9999 0to 999, 9999

*1  They can be set when Pr. 160 User group read selection = "0".
*2  The values read from Pr. 173 and Pr. 174 are always "9999".

(1) Display of simple mode parameters and extended parameters (Pr.160)

- When Pr. 160 ="9999" (initial value), only the simple mode parameters can be displayed on the operation panel (FR-
DUQ7) and parameter unit (FR-PUO4). (Refer to the parameter list, pages 42 to 54, for the simple mode parameters.)
- Setting "0" to Pr. 160 enables the display of the simple mode parameters and extended parameters.

REMARKS |

- When a plug-in option is fitted to the inverter, the option parameters can also be read.
- When reading the parameters using the communication option, all parameters (simple mode, extended mode, parameters
for options) can be read regardless of the Pr. 160 setting.

- When reading the parameters using the RS-485

terminals, all parameters can be read reagrdless of the Pr.551 Pr.550 Pr.160 Valid/Invalid
Pr. 160 setting by setting Pr.550 NET mode operation 1 (RS-485) — Valid
commang source ;Iect@on and Pr. 551 PU mode operation 0(OP) Valid
command source selection. (P2U) 1(RS-485) Invalid (all readable)
(initial 9999 With OP: valid
value) (auto-detect) Without OP: invalid
(initial value) (all readable)

* OP indicates a communication option

- Pr. 15 Jog frequency, Pr. 16 Jog acceleration/deceleration time, Pr. 145 PU display language selection, Pr. 991 PU contrast adjustment
are displayed as simple mode parameters when the parameter unit (FR-PU04) is mounted.

)
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setting restriction
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(2) User group function (Pr. 160, Pr. 172 to Pr. 174)

- The user group function is designed to display only the parameters necessary for setting.
- From among all parameters, a maximum of 16 parameters can be registered to a user group. When Pr. 160 is
set to "1", only the parameters registered to the user group can be accessed. (Reading of parameters other

than the user group registration is disabled.)

- To register a parameter to the user group, set its parameter number to Pr. 173.
- To delete a parameter from the user group, set its parameter number to Pr. 174. To batch-delete the registered

parameters, set Pr. 172 to "9999".
(3) Registration of parameter to user group (Pr.173)
When registering Pr. 3 to user group

Operation

1 .Confirm the operation display and operation
mode display.
@ The inverter must be at a stop.
@ The inverter must be in the PU operation mode.
(Press 6 in the external operation mode.)

2 Press to choose the parameter setting

mode.

3.1um @ until

' 1713 appears.
4 press @ to display. ' .:.CE.:

5.1um @ until Pr. 3 appears.

6.Press @ to set.

"2 1713 "and " " are displayed alternately.

P

N
(=)
(=)

To continue parameter registration, repeat Flicker --

_— Indication _—

MON © =1
PU EXT NET

(— = =3
REV FWD

Parameter setting mode

Pr: 173 User group
registration is displayed.

When Pr. 173 is read,
"9999" is displayed.

Select the parameter
number to be registered.

—

Registration of Pr. 3 to user group

steps 3 to 6. completed!!
(4) Deletion of parameter from user group (Pr.174)
When deleting Pr. 3 from user group
Operation _— Indication —_—

1 .Confirm the operation display and operation
mode display.
@ The inverter must be at a stop.
@ The inverter must be in the PU operation mode.
(Press in the external operation mode.)

2 Press to choose the parameter setting

mode.

3.1um 0 until = ! /4 appears.

4.Press @ to display. " _':,:- 5 _'::

5.Turn @ until Pr. 3 appears.

6.Press @ to clear.

"2y " and " 3" are displayed alternately.

P

,
(=)

N
()

Flicker -

To continue parameter registration, repeat
steps 3 to 6.

| REMARKS

Hz
A PU EXT NET

MON © 1211

(o & o J
V REV FWD
(S & ]

Parameter setting mode

Pr. 174 User group
clear is displayed.

When Pr. 174 is read,
"9999" is displayed.

Select the parameter
number to be deleted.

- IE] CERE

—
Deletion of Pr. 3 from user group
completed!!

- Pr.77,Pr. 160 and Pr. 991 can always be read, independently of the user group setting.

- Pr.77,Pr. 160 and Pr. 172 to Pr. 174 cannot be registered to the user group.

- When Pr. 174 or Pr. 175 is read, "9999" is always displayed. Although "9999" can be written, no function is available.

- When any value other than "9999" is set to Pr. 172, no function is available.

——— o Parameters referred to ¢

Pr.550 NET mode operation command source selection 035 Refer to page 155
Pr.551 PU mode operation command source selection (3~ Refer to page 155

D
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3.17 Selection of operation mode and operation location

Purpose Parameter that must be set Refer to page
Operation mode selection Operation mode selection Pr. 79 146
Started in network operation mode Operation mode at power on Pr. 79, Pr. 340 154
Sslection of control source, speed
Selection of control location command source and control Pr. 338, Pr. 339, 155

location during communication

operation

Pr. 550, Pr. 551

3.17.1 Operation mode selection (Pr. 79)

Used to select the operation mode of the inverter.
You can freely change between operation by external signal (external operation), operation by PU (FR-DUOQ7/
FR-PUO04) (PU operation), operation by combination of PU operation and external operation (external/PU
combined operation) and network operation (when the RS-485 terminals or communication option is used).

. . LED Indication
Parameter Initial | Setting A o
Name Description = : Off
Number Value | Range
=:0n
External operation mode
Use external/PU switchover mode (press to TEXT
0 switch between the PU and external operation mode. | PU operation mode
At power on, the inverter is in the external operation TEXT N
mode.
1 Fixed to PU operation mode "EXT N
External operation mode
Fixed to external operation mode EXT
2 Operation can be perfor_med by switching between the NET operation mode
external and Net operation mode. — -
External/PU combined operation mode 1
Running frequency Start signal
PU (FR-DUO7/FR-PU04)
3 . .
?netﬂ??n?lzlﬁf(sterel%l 2322' External signal input
P sP 9. | (terminal STF, STR)
across terminals 4-5 (valid
Operation when AU signal turns on)). >U B X Ry ET
79 mode 0 External/PU combined operation mode 2
selection Running frequency Start signal
4 | sianal i Input from the PU (FR-
Exterr_1a signal input DUO7/FR-PU04)
(Terminal 2, 4, 1, JOG,
multi-speed selection, etc.) (, )
PU operation mode
Switch-over mode
Switch among PU operation, external operation, and | External operation mode
6 : . ) .
NET operation while keeping the same operation
status. NET operation mode
External operation mode (PU operation interlock)
X12 signal ON* )
. . PU t d
Operation mode can be switched to the PU operation mode
7 operation mode.
(output stop during external operation) External Eperaﬁ)n mode
X12 signal OFF*
. .
Operation mode can not be switched to the PU
operation mode.
e
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7/ operation location

(1) Operation mode basics

The operation mode is to specify the source of
inputting the start command and set frequency of

PU operation [ ==
mode 889& the inverter.
Inverter Operation /

panel Personnel - Select the "external operation mode" when
IE' computer performing operation by basically using the
control circuit terminals and providing
Network operation mode ) potentiometers, switches, etc. externally, select
| I the "PU operation mode" when inputting the start
RS.485 I commanq .and frequency sgtting through
terminals Pers communication from the operation panel (FR-
computer PLC DU07), parameter unit (FR-PU04), PU

connector, or select the "network operation
mode (NET operation mode)" when using the
RS-485 terminals or communication option.

. .. O
Communication
o option

Network operation

mode .
External terminal %ﬁ % - The operation mode can be selected from the
External o operation panel or with the communication

operation Volume Switch instruction code.
mode

REMARKS |

- Either "3" or "4" may be set to select the PU/external combined operation, and these settings differ in starting method.

- In the initial setting, the stop function by @of the PU (FR-DUQ7) (PU stop selection) is valid also in other than the PU

operation mode. (Pr. 75 Reset sel ection/disconnected PU detection/PU stop selection. Refer to page 140.)

(2) Operation mode switching method

When "0, 1, or 2" is set in Pr. 340 External operation
EXT

ohl- —— -

Switching from the PU
Press of
the PU to light EXT

Switching from the network

Switch to the external
operation mode from Press of
the network. Switch to the network operation

mode from the network. the PU to light EXT

4 NN

Network operation PU operation
NET PU

When "10 or 12" is set in Pr. 340
Press o the PU to lightPY
Network operation ) PU operation

—_— —
< Press (o the PU to light PY

REMARKS |

- For switching of operation by external terminals, refer to the following:
PU operation external interlock signal (X12 signal) (3. page 151
PU-external operation switch-over signal (X16) (3~ page 152
External-NET operation switchover signal (X65), NET-PU operation switchover signal (X66) (35 page 153
Pr. 340 Communication startup mode selection (3~ page 154

D
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(3) Operation mode selection flow
In the following flowchart, select the basic parameter setting and terminal connection related to the operation mode.

Where is the start command

source?

From outside (STF/STR terminal)

Where is the frequency
setting signal?

Connection

From outside (Terminal 2, 4,

JOG, multi-speed, etc.)

From PU (Digital setting)

STF (forward rotation)/STR
(reverse rotation) -PC

(Refer to page 89.)

Terminal 2, 4-5 (analog), RL, RM,
RH, JOG-SD, etc.

Parameter setting

Operation

Frequency setting terminal ON
STF(STR) ON

STF (forward rotation)/STR
(reverse rotation) -PC
(Refer to page 89.)

Pr. 79 ="3"
(External/PU combined
operation 1)

DU digital setting
STF(STR) ON

From communication (RS-485 terminals/communication option)

RS-485 terminals or
communication option?

RS-485 terminals

STF (forward rotation)/STR
(reverse rotation) -PC

Communication frequency setting

multi-speed, etc.)

From PU (Digital setting)

Terminal 2, 4-5 (analog), RL, RM,
RH, JOG-PC, etc.

(External/PU combined
operation 2)

(Refer to page 89.) PrPréi}(s;B_illzu command sending
Connection of RS-485 terminals : - STF(STR) ON
(Refer to page 162.)
Communication option Connection of communication o Communication frequency setting
(Refer to tﬁgggrrr]esponding E: ig i 1 command sending
From PU (FWD/REV key) communication option instruction manual) STF(STR) ON
Where is the frequency
setting signal?
From outside (Terminal 2, 4, JOG, Pr. 79 = "4"

Frequency setting terminal ON
FWD/REV key ON

From communication
(RS-485 terminals/communication option)

RS-485 terminals or
communication option?

RS-485 terminals
Where is the frequency

setting signal?

Disabled

From communication (RS-485 terminals/communication option)

From outside (Terminal 2, 4, JOG, multi-speed, etc.)

Pr.79="1"
(Fixed to PU operation)

Digital setting
FWD/REV key ON

Connection of RS-485 terminals

Frequency setting terminal ON

148

(Refer to page 162.) Pr. 339 = "1" Communication start command
Terminal 2, 4-5 (analog), RL, RM, Pr.340="1, 2" sending
RH, JOG-PC, etc.
From PU (Digital settin P
(Og 9 Disabled
From communication — -
RS-485 terminals Communication frequency setting
Connection of RS-485 terminals Pr.340="1 2" command sending
L i (Refer to page 162.) ) - Communication start command
Communication option sending
Where is the frequency
setting signal?
From outside (Terminal 2, 4, JOG, multi-speed, etc.)
Connection of communication option
(Refer to the corresponding Pr. 339 = "1" Frequency setting terminal ON
communication option instruction manual) P ) 240 ="1" Communication start command
Terminal 2, 4-5 (analog), RL, RM, T - sending
RH, JOG-PC, etc.
From PU (Digital settin P
(Oig —— 9 — - Disabled
From communication (communication option)
. o . Communication frequency setting
Connection of communication option | | ;
(Refer to the corresponding Pr. 340 ="1" command sending

communication option instruction manual)

Communication start command
sending

i
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7/ operation location

(4) External operation mode (setting "0" (initial value), "2")

- Select the external operation mode when performing
operation by providing a frequency setting
potentiometer, start switch, etc. externally and
connecting them to the control circuit terminals of
the inverter.

N . Basica_lly, parameter changing is disabled in external
P | operation mode. (Some parameters can be
\l *% changed. Refer to page42 for the parameter list.)

- When "0" or "2" is selected for Pr. 79, the inverter

Inverter enters the external operation mode at power on.
Three-phase [R/L1 Ud— (When using the network operation mode, refer to
AC power supply — 9 S/L2 V ¢— Motor page 154.)
i I3 Wi . When hanging is seld
Forward rotation parameter changing is seldom necessary,

start

Reverse rotation ¢
start

STF setting "2" fixes the operation mode to external
STR operation mode. When frequent parameter changing
PC is necessary, setting "0" (initial value) allows the
10 operation mode to be changed easily to PU

2 operation mode by pressing @of the operation
5

Frequency setting
potentiometer
panel. When you switched to PU operation mode,

always return to external operation mode.

- The STF and STR signal are used as a start
command, and the terminal 2, 4, multi-speed setting,
JOG signal, etc. are used as frequency setting.

(5) PU operation mode (setting "1")

- Select the PU operation mode when performing
operation by only the key operation of the operation
panel (FR-DUQ7) or parameter unit (FR-PUO04). Also
select the PU operation mode when making
communication using the PU connector.

- When "1" is selected for Pr. 79, the inverter enters
the PU operation mode at power on. You cannot
change to the other operation mode.

Inverter - The setting dial of the operation panel can be used
Three-phase — &R/ Uo— for setting like a volume. (Pr. 161 Frequency setting/key
AC power supply ——3 %IE% yv — Motor lock operation selection, refer to page 221.)

FR-DUO7_

@/0.@

w
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(6) PUl/external combined operation mode 1 (setting "3")

Three-phase

AC power supply

Forward rotation
start

Reverse rotation —

start

Set frequency

sS<c

—
>— Motor
—

- Select the PU/external combined operation mode 1

when making frequency setting from the operation
panel (FR-DUOQ7)or parameter unit (FR-PU04) and
inputting the start command with the external start
switch.

- Select "3" for Pr. 79. You cannot change to the other

operation mode.

- When a frequency is input from the external signal

by multi-speed setting, it has a higher priority than
the frequency setting of the PU. When AU is on, the
terminal 4 is used.

(7) PUlexternal combined operation mode 2 (setting "4")

Three-phase
AC power supply

Frequency setting
potentiometer

150

—oS/L2
—©T/L3

10
@2
5

Inverter

R/L1

FR-DU07

Ue
w

—— Motor

- Select the PU/external combined operation mode 2

when making frequency setting from the external
potentiometer, multi-speed or JOG signal and
inputting the start command by key operation of the
operation panel (FR-DUQ7) or parameter unit (FR-
PUO04).

- Select "4" for Pr. 79. You cannot change to the other

operation mode.

D
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(8) Switch-over mode (Setting "6")
- While continuing operation, you can switch between the PU operation, external operation and network
operation (when RS-485 terminals or communication option is used).

Operation Mode Switching Switching Operation/Operating Status
Select the PU operation mode with the operation panel or parameter unit.
External operation - PU - Rotation direction is the same as that of external operation.
operation - The frequency set with the volume (frequency setting potentiometer) or like is used unchanged.

(Note that the setting will disappear when power is switched off or the inverter is reset.)

Send the mode change command to network operation mode through communication.

External operation - NET - Rotation direction is the same as that of external operation.

operation - The value set with the setting volume (frequency setting potentiometer) or like is used unchanged.
(Note that the setting will disappear when power is switched off or the inverter is reset.)

Press the external operation key of the operation panel, parameter unit.
- The rotation direction is determined by the input signal of the external operation.

PU operation — external

operation - The set frequency is determined by the external frequency setting signal.
PU operation - NET Send the mode change command to network operation mode through communication.
operation - Rotation direction and set frequency are the same as those of PU operation.

Command to change to external mode is transmitted by communication.

NET operation — external - Rotation direction is determined by the external operation input signal.

operation - The set frequency is determined by the external frequency setting signal.
NET operation - PU Select the PU operation mode with the operation panel or parameter unit.
operation - The rotation direction and set frequency signal in network operation mode are used unchanged.

(9) PU operation interlock (Setting "7")

- The PU operation interlock function is designed to forcibly change the operation mode to external operation mode when
the PU operation interlock signal (X12) input turns off. This function prevents the inverter from being inoperative by
the external command if the mode is accidentally left unswitched from the PU operation mode.

- Set "7" (PU operation interlock) in Pr. 79.

- For the terminal used for X12 signal (PU operation interlock signal) input, set "12" in any of Pr. 178 to Pr. 189
(input terminal function selection) to assign the function. (Refer to page 89 for Pr. 178 to Pr. 189.)

- When the X 12 signal has not been assigned, the function of the MRS signal switches from MRS (output stop)
to the PU operation interlock signal.

X12 (MRS) Function/Operation
signal Operation Mode Parameter Write

Operation mode (external, PU, NET) switching Parameter write enabled (Pr. 77 Parameter write selection,

ON enabled depending on the corresponding parameter write
Output stop during external operation condition (Refer to page42 for the parameter list))
Forcibly switched to external operation mode

OFF External operation allowed. Parameter write disabled with exception of Pr. 79
Switching to PU or NET operation mode disabled

<F

c

nction/operation changed by switching on-off the X12 (MRS) signal>

Operating Condition . witching t
perating X12 (MRS) | Operation . SR D
Operation Status Signal Mode Operating Status PU, NET
mode 9 Operation Mode
During sto « i i i Disallowed
PU/NET g . P | ON—>OFF =1 External + If external operatloq fre_quency settln_g and start signal :
Running | ON—>OFF = are entered, operation is performed in that status. Disallowed
During sto OFF>ON During sto Enable
9 81P — OGNS OFF g stop Disallowed
External External = - - -
. OFF—>ON During operation — output stop Disallowed
Running - -
ON—>OFF Output stop — operation Disallowed
*1  The operation mode switches to external operation mode independently of whether the start signal (STF, STR) is on or off. Therefore, 3
the motor is run in external operation mode when the X12 (MRS) signal is turned off with either of STF and STR on.
*2 At alarm occurrence, pressing @ of the operation panel resets the inverter. n
o
—— CAUTION L
If the X12 (MRS) signal is on, the operation mode cannot be switched to PU operation mode when the start signal (STF, STR) is on. [T
When the MRS signal is used as the PU interlock signal, the MRS signal serves as the normal MRS function (output stop) >
by turning on the MRS signal and then changing the Pr. 79 value to other than "7" in the PU operation mode. Also as soon <€
as "7"is set in Pr. 79, the signal acts as the PU interlock signal. o
When the MRS signal is used as the PU operation interlock signal, the logic of the signal is as set in Pr. 17. When Pr. 17 = &

"2", read ON as OFF and OFF as ON in the above explanation.
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

)
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(10) Switching of operation mode by external terminal (X16 signal)

- When external operation and operation from the operation panel are used together, use of the PU-external
operation switching signal (X16) allows switching between the PU operation mode and external operation mode
during a stop (during a motor stop, start command off).

- When Pr. 79 = any of "0, 6, 7", the operation mode can be switched between the PU operation mode and
external operation mode. (Pr. 79 ="6" switch-over mode can be changed during operation)

- For the terminal used for X16 signal input, set "16" in any of Pr. 178 to Pr. 189 (input terminal function selection) to
assign the function.

Pr. 79 X16 Signal State Operation Mode
. Remarks
Setting ON (external) OFF (PU)
0 (initial value) Externs:oczjlr)eeratlon PU operation mode | Can be switched to external, PU or NET operation mode
1 PU operation mode Fixed to PU operation mode
. Fixed to external operation mode (Can be switched to NET
2 External operation mode

operation mode)
3,4 External/PU combined operation mode External/PU combined mode fixed

External operation . Can be switched to external, PU or NET operation mode with
6 PU operation mode - )
mode operation continued
X12(MRS) External operation . Can be switched to external, PU or NET operation mode
PU operation mode - .
- ON mode (Output stop in external operation mode)
X12(MRS) . Fixed to external operation mode (Forcibly switched to
External operation mode .
OFF external operation mode.)
| REMARKS |

- The operation mode status changes depending on the setting of Pr. 340 Communication startup mode selection and the ON/
OFF states of the X65 and X66 signals. (For details, refer to page 153.)
- The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.

—— CAUTION

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

)
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(11) switching of operation mode by external terminal (X65, X66 signal)

- When Pr. 79 = any of "0, 2, 6, 7", the operation mode switching signals (X65, X66) can be used to change the

PU or external operation mode to network operation mode during a stop (during a motor stop or start command

off). (Pr. 79 ="6" switch-over mode can be changed during operation)

- When switching between the network operation mode and PU operation mode

1) Set Pr. 79 to "0" (initial value), "6" or "7". (At the Pr. 79 setting of "7", the operation mode can be switched when the
X12 (MRS) signal turns on.)

2) Set "10 or 12" in Pr. 340 Communication startup mode selection.

3) Set "65" in any of Pr. 178 to Pr. 189 to assign the NET-PU operation switching signal (X65) to the external terminal.

4) The operation mode changes to PU operation mode when the X65 signal turns on, or to network operation mode
when the X65 signal turns off.

Pr. 340 Pr. 79 X65 Signal State
. : Remarks
Setting Setting ON (PU) OFF (NET)
0 (initial value) PU operation mode =1 NET operation mode 2 | Cannot be switched to external operation mode
1 PU operation mode Fixed to PU operation mode
2 NET operation mode Fixed to NET operation mode
3,4 External/PU combined operation mode External/PU combined mode fixed
10, 12 ) . ' .. | Operation mode can be switched with operation continued
6 PU operation mode -1 NET operation mode -> Cannot be switched to external operation mode
X12(MRS) ) ) . .
ON PU operation mode =1 NET operation mode =2, 3 | Output stop in external operation mode
7
XlZO(l'\:/IES) External operation mode Forcibly switched to external operation mode

*1  NET operation mode when the X66 signal is on.

*2  PU operation mode when the X16 signal is off. PU operation mode also when Pr. 550 NET mode operation command source selection = "1"
(communication option control source) and the communication option is not fitted.

*3  External operation mode when the X16 signal is on.

- When switching between the network operation mode and external operation mode

1) Set Pr. 79 to "0" (initial value), "2", "6" or "7". (At the Pr. 79 setting of "7", the operation mode can be switched when
the X12 (MRS) signal turns on.)

2) Set "0 (initial value), 1 or 2" in Pr. 340 Communication startup mode selection.

3) Set "66" in any of Pr. 178 to Pr. 189 to assign the NET-external operation switching signal (X66) to the external
terminal.

4) The operation mode changes to network operation mode when the X66 signal turns on, or to external operation
mode when the X66 signal turns off.

Pr. 340 Pr. 79 X66 signal state
> : Remarks
Setting Setting ON (NET) OFF(external)
0 (initial value) | NET operation mode =1 | External operation mode +
1 PU operation mode Fixed to PU operation mode
2 NET operation mode 1 | External operation mode | Cannot be switched to PU operation mode
0 3,4 External/PU combined operation mode External/PU combined mode fixed
(i”mi' Vg'”e)' 6 NET operation mode 1 | External operation mode =2 | Operation mode can be switched with operation continued
’ , X12(()’\’/\IIRS) NET operation mode =1 | External operation mode +2 | Output stop in external operation mode
X1%(:\:/I|5$) External operation mode Forcibly switched to external operation mode

*1  PU operation mode also when Pr. 550 NET mode operation command source selection = "1" (communication option control source) and the
communication option is not fitted.

*2  PU operation mode when the X16 signal is off. When the X65 signal has been assigned, the operation mode changes with the ON/OFF state of the
X65 signal.

| REMARKS
I - The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.

—— CAUTION
Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

w

+ Parameters referred to ¢
Pr. 15 Jog frequency U35 Refer to page 73.
Pr. 4t0 6, Pr. 24 t0 27, Pr. 232 to Pr. 239 Multi-speed operation (35 Refer to page 71.

Pr. 75 Reset selection/disconnected PU detection/PU stop selection (35~ Refer to page 140.
Pr. 161 Frequency setting/key lock operation selection (35 Refer to page 221.

Pr. 178 to Pr. 189 (Input terminal function selection) 035 Refer to page 89.

Pr. 340 Communication startup mode selection 035 Refer to page 154.

Pr. 550 NET mode operation command source selection (3 Refer to page 155.

)
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3.17.2 Operation mode at power on (Pr. 79, Pr. 340)

When power is switched on or when power comes back on after instantaneous power failure, the inverter can
U3 page 144 be started up in network operation mode.
After the inverter has started up in the network operation mode, parameter write and operation can be
y P2 performed from a program.
0@ page 155 Set this mode for communication operation using the RS-485 terminals or communication option.
ye:. 34lj Parameter Initial Setting o
3 page 165 Number Name value Range Description
79 Operation mode selection 0 0to4,6,7 | Selectthe operation mode. (Refer to page 148.)
0 As set in Pr. 79.
Started in network operation mode.
12 When the setting is "2", it will resume the pre-
’ instantaneous power failure operation mode after an
340 * Communication startup 0 instantaneous power failure occurs.
mode selection Started in network operation mode. Operation mode can be
changed between the PU operation mode and network
10, 12 operation mode from the operation panel. When the setting
is "12", it will resume the pre-instantaneous power failure
operation mode after an instantaneous power failure occurs.

* The parameters can be set when Pr. 160 User group read selection = "0". However, the parameters can be set whenever the communication
option is connected. (Refer to page 144.). It can also be changed independently of the operation mode.

(1) Specify operation mode at power on (Pr. 340)

- Depending on the Pr. 79 and Pr. 340 settings, the operation mode at power on (reset) changes as described below.

Pr. 340 Pr. _79 Operation Mode gt Power on, Power Operation Mode Switching
Setting | Setting Restoration, Reset
0
(initial | External operation mode Can be switched to external, PU or NET operation mode =2
value)
1 PU operation mode Fixed to PU operation mode
. Can be switched to external or NET operation mode
) 0 2 External operation mode Switching to PU operation mode disabled
\(/'2;32; 3,4 External/PU combined operation mode Operation mode switching disabled
6 External operation mode an be sw{tched to. external, PU or NET operation mode
with operation continued
X12 (MRS) signal ON ....External operation mode | Can be switched to external, PU or NET operation mode =2
7 X12 (MRS) signal OFF .. External operation mode Fixed to externgl operation mode (Forcibly switched to
external operation mode.)
0 NET operation mode
1 PU operation mode
2 NET operation mode
1,2% 3,4 External/PU combined operation mode Same as when Pr. 340 = "0"
6 NET operation mode
7 X12 (MRS) signal ON ....NET operation mode
X12 (MRS) signal OFF ..External operation mode
0 NET operation mode Can be switched to PU or NET operation mode *3
1 PU operation mode Same as when Pr. 340 = "0"
2 NET operation mode Fixed to NET operation mode
101112 3,4 External/PU combined operation mode Same as when Pr. 340 = "0"
6 NET operation mode gsgrst?oivgg::ﬁenduéodzu or NET operation mode with
7 External operation mode Same as when Pr. 340 = "0"

*1  The Pr. 340 setting "2" or "12" is mainly used for communication operation using the inverter RS-485 terminals. When Pr. 57 Restart coasting
time = "9999" (selection of automatic restart after instantaneous power failure), the inverter will resume the same operation state which was
in before after power has been restored from an instantaneous power failure.

*2  The operation mode cannot be switched directly between the PU operation mode and network operation mode.

*3  Operation mode can be changed between the PU operation mode and network operation mode with % key of the operation panel (FR-DUQ7)

and X65 signal.

¢ Parameters referred to ¢

Pr. 79 Operation mode selection (35~ Refer to page 146.

Pr. 57 Restart coasting time (35~ Refer to page 113.
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Selection of operation mode and
operation location

3.17.3 Operation command source and speed command source during
communication operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551)

When the RS-485 terminals or communication option is used, the external operation command and speed [ page 165
command can be made valid. Also, the control command source in the PU operation mode can be selected.
Parameter Initial Setting _
Name Description
Number Value Range P U~ page 177
P . ; Fy— ¥ Pr. 555
338 Communication operation 0 0 Operatfon command source communication e 2118
command source 1 Operation command source external
0 Speed command source communication
Speed command source external (Frequency setting from
C 1 communication is invalid, terminal 2 and 1 setting from
Communication speed . .
339 0 external is valid)
command source -
Speed command source external (Frequency setting from
2 communication is valid, terminal 2 and 1 setting from
external is invalid)
0 Communication option valid
NET mode operation 1 RS-485 terminals valid
550 * command source 9999 Automatic recognition of the communication option
selection 9999 Normally, the RS-485 terminals are valid. When the
communication option is fitted, the communication option is valid.
PU q . 1 Select the RS-485 terminals as the PU operation mode
mode operation control source.
551 * command source 2 Sel he PU e PU - r |
selection 5 S;eu?gtBt e PU connector as the PU operation mode contro

The above parameters can be set when Pr. 160 User group read selection = "0".

option is connected. (Refer to page 144.)

* Pr 550 and Pr. 551 are always write-enabled.

However, the parameters can be set whenever the communication

(1) Select the control source of the network operation mode (Pr. 550)
- Either the RS-485 terminals or communication option can be specified as the source of control in network
operation mode.
- For example, set Pr. 550 to "1" when executing parameter write, start command or frequency setting from the inverter RS-
485 terminals in the network operation mode independently of whether the communication option is connected or not.

—— CAUTION

Since Pr. 550 = "9999" (Automatic recognition of the communication option) in the initial setting, parameter write, start
command and frequency setting cannot be executed by communication using the inverter RS-485 terminals when the
communication option is fitted. (Monitor and parameter read can be performed.)

(2) Select the control source of the PU operation mode (Pr. 551)
- Either the PU connector or RS-485 terminals can be specified as the source of control in the PU operation

mode.

- In the PU operation mode, set Pr. 551 to "1" when executing parameter write, start command or frequency

setting through communication from the RS-485 terminals.
—— CAUTION
The PU operation mode has a higher priority when Pr. 550 =

"1" (NET mode RS-485 terminals) and Pr. 551 =

"1" (PU mode RS-485

terminals). When the communication option is not fitted, therefore, the operation mode cannot be switched to network operation mode.

Operation Mode of Control Source
Pr. 550 Pr. 551 Communication Remarks
Setting Setting PU connector RS-485 terminals .
option
0 1 X PU operation mode =1 | NET operation mode -
2 (initial value) | PU operation mode X NET operation mode +
1 " . q “ Switching to NET
1 PU operation mode -1 operation mode disabled
2 (initial value) | PU operation mode | NET operation mode X
1 X PU operation mode *1 | NET operation mode +
) .9999 L . X NET operation mode | Communication option fitted
(initial value) | 2 (initial value) | PU operation mode - P : "
NET operation mode X Communication option not fitted

*1  The Modbs-RTU protocol cannot be used in the PU operation mode. When using the Modbus-RTU protocol, set Pr. 551 to "2".
*2  When the communication option is not fitted, the operation mode cannot be switched to network operation mode.
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operation location X
(3) Controllability through communcation
Operation External/PU External/PU | NET Operation .
iti A f NET Operation
Operation ComEie Mode PU External Combined Combined (when RS-485 (w%en
. (Pr. 551 . . Operation Operation . At
Location . Operation | Operation Mode 1 Mode 2 terminals are communication
setting) ode ode d) « option is used) *7
Item (Pr. 79=3) (Pr. 79 =4) used) *6
x X
- Run command PU stop X
S (©] PU stop (0] .
§ (start, stop) enaxlzled enabled *3 PU stop enabled *3
c
S 2 Running frequency
o
2 (PU setting © X © X *
£ connector) vonitor o o o o o
% Parameter write O X *5 O O X *5
2 Parameter read (0] @) O O O
<
g Inverter reset o @) (0] o (0]
>
g Run command Puxt Puxt % %
stop stop X
) PU stop PU stop .
5 (start, stop) ena:lg)led enalkgled enabled *3 enabled *3 PU stop enabled *3
<
I 1 Running frequency y y y y N
0; (RS-485 | setting
= terminais) [ Monitor o o o o o
= Parameter write X *5 X *5 X *5 X *5 X *5
8 Parameter read (©] @) (0] (0] (0]
Inverter reset (0] @) (©] (0] (0]
Run command
X X X
(start, stop)
Running frequency
c 1 setting © X © X *
g té?nfi':;g) Monitor o o o o o
é 0 Parameter write O x4 X *5 O O X *5
,8 ,E Parameter read (e} (@] o (e} (e}
c
2 ;IE—, Inverter reset ©) O ©) ©) ©)
£ in Run command
ES‘E (start, stop) x . . 8 On .
Qo N
5 o 5 Run'mng frequency “ “ “ “ o «
= setting
5 PU -
8 ( Monitor 0 o o o o o
connector) -
Parameter write X *5 X *5 X *5 X *5 O X *5
Parameter read o ©) o o @) (0]
Inverter reset X X X X O = X
S5 Run command « y y y N O
= ‘g,_ (start, stop)
Qo -
ElS Ruqmng frequency “ “ " “ o o
ER setting
o
5 — [ Monitor o o o o o o
2 E Parameter write % *5 % *5 X *5 % *5 X *5 O 4
S8 Parameter read o) o) o) o) o o)
S E
3 £ Inverter reset x x x x x O
.2 Inverter reset (©] @) (0] (0] (0]
3£ Run command
2 E .
Sg o (start, stop) X © X i
S
S £ .
8 g Frequency setting x O x (@] X *1
(]

*1
*2
*3

*4
*5

*6

*7

O: Enabled, x: Disabled

As set in Pr. 338 Communication operation command source and Pr. 339 Communication speed command source. (Refer to page 155)

At occurrence of RS-485 communication error, the inverter cannot be reset from the computer.

At a PU stop, PS is displayed on the operation panel. As set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection . (Refer to page
140)

Some parameters may be write-disabled according to the Pr. 77 Parameter write selection setting and operating status. (Refer to page 143)
Some parameters are write-enabled independently of the operation mode and command source presence/absence. When Pr. 77 = 2, write is
enabled. (Refer to page 42 for the parameter list)Parameter clear is disabled.

When Pr. 550 NET mode operation command source selection = 1 (RS-485 terminals valid) or Pr. 550 NET mode operation command source sdection = 9999
and the communication option is not fitted.

When Pr. 550 NET mode operation command source selection = 0 (communication option valid) or Pr. 550 NET mode operation command source
selection = 9999 and the communication option is fitted.
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Z

Selection of operation mode and
operation location

communication
option

*3

Operation External/PU External/PU : NET Operation
Mode Combined Combined NET Oper:imon (when
Alarm PU External Operation BEE T (when RS-485 -
Definition | condition Operation | Operation I\F;Iode 1 I\F/)Iode 2 terminals are %%?cﬂluiglﬁité%r)]
(Pr. 551 setting) (Pr.79=3) | (Pr.79=4) used) s B
Inverter fault — Stop
PU 2 (PU connector) Stop/continued *1, 4
disconnection
of the PU 1 (RS-485 terminals) Stop/continued 1
connector
o Stop/ Ston/continued
Communication | 5 (py connector) continued Continued op/continue Continued
alarm of PU o 2
connector - -
1 (RS-485 terminals) Continued
Stop/ Stop/continued
Communication | 1 (RS-485 terminals) | continued Continued op C?Zn inue Continued
alarm of RS- 2
485 terminals . i .
2 (PU connector) Continued Stop/c?;tlnued Continued
Communication
alarm of - Continued Stop/continued Continued

*1  Can be selected using Pr. 75 Reset selection/disconnected PU detection/PU stop selection
*2  Can be selected using Pr. 122 PU communication check timeinterval or Pr. 336 RS-485 communication check time interval
*3  As controlled by the communication option.
*4  Inthe PU jog operation mode, operation is always stopped when the PU is disconnected. Whether error (E.PEU) occurrence is allowed or not
is as set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection.
*5  When Pr. 550 NET mode operation command source selection = 1 (RS-485 terminals valid) or Pr. 550 NET mode operation command source selection = 9999 and
the communication option is not fitted
*6  When Pr. 550 NET mode operation command source selection = 0 (communication option valid) or Pr. 550 NET mode operation command source selection =
9999 and the communication option is fitted
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operation location

AN

(5) Selection of control source in network operation mode (Pr. 338, Pr. 339)

- As control sources, there are the operation command sources that control the signals related to the inverter
start command and function selection and the speed command source that controls the signals related to
frequency setting.

- In network operation mode, the commands from the external terminals and communication (RS-485 terminals
or communication option) are as listed below.

. Pr. 338 Communication operation . .
Opera1.;|on command source 0: NET 1: External
Location Pr.339 Co — a T > T > Remarks
Selection r. mmunication speed comman 0: NET : : 0: NET : :
source External [External External |External
Running frequency from
Fixed function communication NET _ NET NET — NET
(Ter_mmal- Terminal 2 — External — — External —
equivalent -
function) Terminal 4 — External — External
Terminal 1 Compensation
0 RL Low speed pperatlon command/ NET External NET External
remote setting clear Pr. 59 = "0" (multi-
1 RM M|dd|e-spee_3d operation gommand/ NET External NET External spee‘(lis) )
remote setting deceleration Pr.59="1,2
; ; (remote)
2 RH High speed_operatlon co_mmand/ NET External NET External
remote setting acceleration
3 RT |Second function selection NET External
4 AU |Terminal 4 input selection — Combined — Combined
5 JOG |Jog operation selection — External
6 cs Selec_tlon of automatic restarj External
after instantaneous power failure
OH |External thermal relay input External
8 REX |Fifteen speed selection NET External NET External Pr. '.59 =0
(multi-speeds)
10 | X10 (Inverter operation enable signal External
o FR-HC or MT-HC connection,
s E 11 X11 |instantaneous power failure External
AR detection
E § 12 X12 [PU operation external interlock External
() P ini i
2l 13 | x13 Extern_al D_C injection brake NET External
518 operation is started
< = | 14 | X14 [PID control valid terminal NET External NET External
(%) ! -
g 16 | x16 PU_—externaI operation External
switchover
Output stop Combined | External Pr. 79 #"7"
24 | MRS o Pr.79= 7
PU operation interlock External When X12 signal
is not assigned
25 |STOP|Start self-holding selection — External
37 X37 |Traverse function selection NET External
60 | STF |Forward rotation command NET External
61 | STR |Reverse rotation command NET External
62 | RES |Reset External
63 | PTC |PID forward action switching External
64 | X64 |PID forward action switching NET External NET External
65 | X65 |PU-NET operation switching External
66 | X66 |NET-external operation switching External
67 X67 |Command source switchover External

[Explanation of table]

External
NET
Combined

: Operation is valid only from external terminal signal.
: Control only from communication is valid

: Operation is valid from either of external terminal and communication.

: Operation is invalid from either of external terminal and communication.
Compensation : Control only from external terminal signals is valid when Pr. 28 Multi-speed input compensation selection = "1"

| REMARKS

I - The control source of communication is as set in Pr. 550 and Pr. 551.
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7/ operation location

(6) Switching of command source by external terminal (X67)

- In network operation mode, the command source switching signal (X67) can be used to switch the operation
command source and speed command source. This signal can be utilized to control the signal input from both
the external terminal and communication.

- Set "67" to any of Pr. 178 to Pr. 186 to assign the X67 signal to the external terminal.

- When the X67 signal is off, the operation command source and speed command source are external.

X67 Signal State Operation Command Source Speed Command Source
No signal assignment . .
ON According to Pr. 338 According to Pr. 339
OFF Operation is valid only from external terminal signal.
I REMARKS

- The ON/OFF state of the X67 signal is reflected only during a stop. It is reflected after a stop when the terminal is switched
during operation.
- When the X67 signal is off, a reset via communication is disabled.

+ Parameters referred to ¢
Pr. 28 Multi-speed input compensation selection (3~ Refer to page 75.
Pr. 59 Remote function selection 035~ Refer to page 76.

Pr. 79 Operation mode selection (3 Refer to page 146.
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3.18 Communication operation and setting

Refer t
Purpose Parameter that must be set erer o
Page
Communication operation from PU Initial setting of computer
P link communication (PU Pr. 117 to Pr. 124
connector
connector)
— - 165
Initial setting of computer
link communication (RS-485 Pr. 331 to Pr. 337, Pr. 341
Communication operation from RS- | terminals)
485 terminals -
Modbus-RTU Pr. 331, Pr. 332, Pr. 334, Pr. 343,
communication 177
e Pr. 549
specifications
Restrictions on parameter write Communication EEPROM
S . . Pr. 342 166
through communication write selection

3.18.1 Wiring and configuration of PU connector

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

(1) PU connector pin-outs

Pin .
Number Name Description
Earth (Ground)
Inverter D SG (connected to terminal 5)
(Receptacle side) 5 o i I I
Front view ) — peration panel power supply
3) RDA Inverter receive+
4) SDB Inverter send-
?o) 5) SDA Inverter send+
1) 6) RDB Inverter receive-
Earth (Ground)
7 SG (connected to terminal 5)
8) — Operation panel power supply

—— CAUTION

Pins No. 2 and 8 provide power to the operation panel or parameter unit. Do not use these pins for RS-485 communication.
Do not connect the PU connector to the computer's LAN board, FAX modem socket or telephone modular connector. The

product could be damaged due to differences in electrical specifications.
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7/ Communication operation and setting

(2) PU connector communication system configuration and wiring
® System configuration

— Computer Station 0 Computer Station 0
FRDUO7 Inverter RS-232C Inverter
Operation PU RS—485/'|—J BU RS-232C connector| | PU
ggrqglector connector interface/ connector| | cable — |1\/I58r§|mum connector
FOR;-&OC\BI)D L d terminals [ RS-23ZC-I§tS-485 |_ —J\
RJ-45 connector 2) A converer RJ-45
RJ-45 connector 2) N 10BASE-T cable 1) —ﬁ connector 2) connector
10BASE-T cable 1) 10BASE-T cable 1)
@® Connection with RS-485 computer
Inverter
Computer Side Terminals Cable connection and signal direction PU connector
Signal name Description 10BASE-T cable RS-485 block

RDA Receive data SDA

RDB Receive data SDB

SDA Send data > RDA

SDB Send data > RDB

RSA Requesttosend - - - - - 1

RSB Requesttosend - -4 : .

CSA Clear to send e — — —: - =

CSB Clear to send « — —

0.2mm2 or more
SG Signal ground SG
FG Frame ground

* Make connections in accordance with the manual of the computer used. Fully check the terminal numbers of the computer
since they change with the model.

REMARKS

-Computer-inverter connection cable
Refer to the following for the cable (RS-232C < RS-485 converter) for connection of the computer having the RS-
232C interface with the inverter. Commercially available product examples (as of April, 2004)

Type Maker
FA-T-RS400 * Mitsubishi Electric Engineering Co., Ltd.

* The converter cable cannot connect two or more inverters (the computer and inverter are connected on a 1:1 basis).
Since the product is packed with the RS-232C cable and RS-485 cable (10BASE-T + RJ-45 connector), the cable and
connector need not be prepared separately. Contact a maker for details of the product.

- Refer to the following when fabricating the cable on the user side.
Commercially available product examples (as of April, 2004)

Product Type Maker
1) | 10BASE-T cable | SGLPEV-T 0.5mm x 4P * | Mitsubishi Cable Industries, Ltd.

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

CAUTION
When performing RS-485 communication with multiple inverters, use the RS-485 terminals. (Refer to page 163)
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3.18.2 Wiring and arrangement of RS-485 terminals

(1) RS-485terminal layout

Name Description
OPEN o
RDAL Inverter receive+
(RXD1+)
:!: 4— Terminating resistor switch RDB1 .
Factory-set to "OPEN". (RXD1-) Inverter receive
— Set only the tfermmatmg resistor switch .o'f RDA2 Inverter receive+
1000 the remotest inverter to the "100Q" position. (RXD2+) (for branch)
RDB2 Inverter receive-
QD (RXD2-) (for branch)
SDA1
RDA1 RDB1 RDA2 RDB2
RXD?+JRXD1-)(RXD2+)(RXD2- (TXD1+) Inverter send+
E E E E SIpjziL Inverter send-
X7 X7X7) s
VR R y—— SDA2 Inverter send+
TXD1+)(TXD1-) (TXD2+) (TXD2-) (TXD2+) (for branch)
E E E E SDB2 Inverter send-
(TXD2-) (for branch)
QD P5S 5V
P55 SG P55  SG (vCC) Permissible load current 100mA
(VCC) (GND) (VCC) (GND)
SG Earth (Ground)
E E E E (GND) (connected to terminal SD)
(2) Connection of RS-485 terminals and wires
Loosen the terminal screw and insert the cable into the terminal.
Screw Size M2 Wire the stripped cable after twisting it to prevent it from
i i becoming loose. In addition, do not solder it.
eIy 0.22Nem to 0.25Nm
Torque Cable stripping size
Cable Size 0.3mm? to 0.75mm? :'zzzzzzzzz
Screwdriver Small © flat-blade screwdriver %W

(Tip thickness: 0.4mm /tip width: 2.5mm)

Use a bar terminal as necessary.

CAUTION

Undertightening can cause cable disconnection or malfunction. Overtightening can cause a short circuit or malfunction due to
damage to the screw or unit.
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(3) RS-485 terminal system configuration
® Connection of a computer to the inverter (1:1 connection)

Computer Computer
Inverter Inverter
L] RS.485 L] RS.485
RS-485 terminals Maximum | [terminals
interface/ - RS-232C —» }15m [l
terminals cable Comvertor
Twisted pair cable Twisted pair cable

* Set the terminating resistor switch to the "100 Q" position.

® Combination of computer and multiple inverters (1:n connection)

Computer Station 0 Station 1 Station number n
Inverter Inverter Inverter
I: RS-485 RS-485 RS-485
RS-485 terminals terminals | [~~~ - terminals
interface terminals H * H * H *
I I | I |

*Set only the terminating resistor switch of the

Twisted pair cable remotest inverter to the "100Q" position.
Computer Station 0 Station 1 Station number n
RS-232C Inverter Inverter Inverter
Converter
a RS-485 RS-485 || RS-485
Maximum terminals terminals terminals
RS-232C — | 15m H . H . H .
cable Converter | | | | |
_____ *Set only the terminating resistor switch of the
Twisted pair cable remotest inverter to the "100Q" position.

w

PARAMETERS

D
BCI 163

elektromotoren



Communication operation and setting \f

(4) RS-485 terminal wiring method
® Wiring of one RS-485 computer and one inverter

Computer
RDB
SDA

RSA  f---- . 'y

RSB |-~ | @@CE E"

cSA  feit [ 2

CSB - 8383
wwrr

SG SG

FG

® \Wiring of one RS-485 computer and "n" inverters (several inverters)

Computer
e O
RDB
SDA
<on XX

RSA  t---- | l A 2 4 l v
RSB |- ! OOOD! O®OE
Lo 2

CSA - -- - __=

CSB  fe-: 8583
0nwmro

SG SG

FG Station 0 Station 1 Station n

*1  Make connections in accordance with the manual of the computer used.
Fully check the terminal numbers of the computer since they change with the model.
*2  For the inverter farthest from the computer, set the terminating resistor switch to ON (100Q2 side).

REMARKS
For branching, connect the wires as shown below.

To computer send { To receiving terminal
of the next inverter
To receiving terminal

To computer receive{ -
P of the next inverter

To next inverter
To earth terminal

To computer ground {

(5) 2-wire type connection

If the computer is 2-wire type, pass wires across receiving terminals and transmission terminals of the RS-485
terminals to enable 2-wire type connection with the inverter.

Computer Inverter
TXD+

Transmission I:Q> ji I/jiTXD' %/\I
enable

/ =.
Reception ﬂo_— Pass a wire ()

enable SG

| REMARKS |

Create a program so that transmission is disabled (receiving state) when the computer is not sending and reception is
disabled (sending state) during sending to prevent the computer from receiving its own data.
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3.18.3 Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 124, Pr. 331 to Pr. 337, Pr. 341)

Used to perform required settings for communication between the inverter and personal computer.

® There are two different communications: communication using the PU connector of the inverter and
communication using the RS-485 terminals.

® You can perform parameter setting, monitor, etc. from the PU connector or RS-485 terminals of the inverter

using the Mitsubishi inverter protocol (computer link communication).

® To make communication between the personal computer and inverter, initialization of the communication
specifications must be made to the inverter.
Data communication cannot be made if the initial settings are not made or there is any setting error.

[PU connector communication related parameter]

Parameter . . o
Name Initial Value | Setting Range Description
Number
Specify the inverter station number.
L . Set the inverter station numbers when
117 PU communication station 0 0to 31 .
two or more inverters are connected to
one personal computer.
Set the communication speed.
The setting value x 100 equals the
118 PU communication speed 192 48, 96, 192, 384 | communication speed.
For example, the communication speed is
19200bps when the setting value is "192".
Stop bit length Data length
PU o bi 1bit 8bit
119 communication stop bit 1 1 bit
length. -
10 1bit .
- Thit
11 2bit
U o ) Without parity check
120 Chegimmunlcatlon parity 2 1 With odd parity check
With even parity check
Set the permissible number of retries at
occurrence of a data receive error. If the
NUmb f PU 0to 10 number of consecutive errors exceeds
121 umber (_) . . 1 the permissible value, the inverter will
communication retries come to an alarm stop.
If a communication error occurs, the
9999 . .
inverter will not come to an alarm stop.
0 No PU connector communication
Set the interval of communication check
L time.
122 F.’U cc_)mmunlcatlon check 9999 0.1t0 999.8s If a no-communication state persists for
time interval e .
longer than the permissible time, the
inverter will come to an alarm stop.
9999 No communication check
PU L . 0 t0 150ms Set the waiting time between data
123 ] communlcatlon waiting 9999 transmission to the inverter and response.
time setting - —
9999 Set with communication data.
b o RILF 0 Without CR/LF
124 U communication C F 1 1 With CR
presence/absence selection _
2 With CR/LF

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
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[RS-485 terminal communication related parameter]

Parameter Initial ] o
Number Name Value | Setting Range Description
331 RS-485 communication station 0 0t0 31 (0to247) | Set t.hfa inverter station number. (same
*1 specifications as Pr. 117)
332 RS-485 communication speed 9% 3,6,12,24,48, | Used to select the communication speed.

96, 192, 384 (same specifications as Pr. 118)

Select stop bit length and data length.
(same specifications as Pr. 119)

Select the parity check specifications.
(same specifications as Pr. 120)
S Set the permissible number of retries at
3353 RS 485 communication number 1 0to 10, 9999 occurrence of a data receive error.
of retries e
(same specifications as Pr. 121)

RS-485 communication can be made, but
0 the inverter will come to an alarm stop in

RS-485 communication check the NET operation mode.
336 3 . . Os " —
time interval Set the interval of communication check
0.1t0 999.8s - iy
time. (same specifications as Pr. 122)
9999 No communication check

Set the waiting time between data

RS-485 communication stop bit
length

RS-485 communication parity
check selection

333 «2 1 0,1,10,11

334 2 0,12

337 3 35_485 c'ommun|cat|on waiting 9999 0to 150ms, transmission to the inverter and response.
time setting 9999 P
(same specifications as Pr. 123)
RS-485 communication CR/LF Select presence/absence of CR/LF.
3413 : 1 0,1,2 L
selection (same specifications as Pr. 124)
0 Mitsubishi inverter (computer link) protocol
549 Protocol selection 0
1 Modbus-RTU protocol +4

*1  When "1" (Modbus-RTU protocol) is set in Pr. 549, the setting range within parenthesis is applied.

*2  For the Modbus-RTU protocol, the data length is fixed to 8 bits and the stop bit depends on the Pr. 334 setting. (Refer to page 177)
*3  The Modbus-RTU protocol becomes invalid.

*4  The Modbus-RTU protocol is valid for only communication from the RS-485 terminals.

*5  The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

—— CAUTION
If communication is made without Pr. 336 RS-485 communication check time interval being changed from "0" (initial value),
monitor, parameter read, etc. can be performed, but the inverter results in an alarm as soon as it is switched to the NET
operation mode. If the operation mode at power on is the network operation mode, a communication alarm (E.SER) occurs
after first communication.

When performing operation or parameter write through communication, set "9999" or more to Pr. 336. (The setting depends
on the computer side program.) (Refer to page 171)

Always reset the inverter after making the initial settings of the parameters. After you have changed the communication-
related parameters, communication cannot be made until the inverter is reset.

3.18.4 Communication EEPROM write selection (Pr. 342)

Parameters written via the inverter's PU connector or RS-485 terminals or from the communication option can
gwfpage 17;7 be written to the RAM. Set this parameter when frequent parameter changes are required.

Parameter o Setting -
Initial Val Description
NUTTOE Name al Value Range escriptio
0 Parameter values written by communication
342 Communication EEPROM write 0 are written to the EEPROM and RAM.
selection 1 Parameter values written by
communication are written to the RAM.

The above parameters can be set when Pr. 160 User group read selection = "0". However, it can be set any time when the communication
option is connected. (Refer to page 144)

When changing the parameter values frequently, set 1" in Pr. 342 to write them to the RAM. The life of the EEPROM
will be shorter if parameter write is performed frequently with the setting unchanged from "0 (initial value)"
(EEPROM write).

| REMARKS |

- When Pr. 342 is set to "1" (only RAM write), the new values of the parameters will be cleared at power supply-off of the inverter.
Therefore, the parameter values available when power is switched on again are the values stored in EEPROM previously.

)
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7/ Communication operation and setting

3.18.5 Mitsubishi inverter protocol (computer link communication)

(1) Communication specifications

- The communication specifications are given below.

You can perform parameter setting, monitor, etc. from the PU connector or RS-485 terminals of the inverter
using the Mitsubishi inverter protocol (computer link communication).

.. Related
Item Description
Parameters
Communication protocol Mitsubishi protocol (computer link) Pr. 551
Conforming standard EIA-485 (RS-485) —
Number of inverters connected 1:N (maximum 32 units), setting is 0 to 31 stations g ;:131
Communication PU connector Selected from among 4800/9600/19200 and 38400bps Pr. 118
RS-485 Can be selected from 300, 600, 1200, 2400, 4800, 9600, 19200 and
speed . Pr. 332
terminal 38400bps
Control protocol Asynchronous system —
Communication method Half-duplex system —
Character . . Pr. 119
system ASCII (7 bits or 8 bits can be selected) Pr 333
Start bit 1bit —
. . . Pr. 119
Stop bit length 1 bit or 2 bits can be selected
Communication P d Pr. 333
specifications . .
P Parity check Check (even, odd) or no check can be selected g: ;22
Error check Sum code check —
Terminator CRILF (presence or absence can be selected) :Z; éii
. . . Pr. 123
Waiting time setting Selectable between presence and absence Pr 337

(2) Communication procedure

When data is read

Computer
| (Data flow)

'y

p
¥*2

Inverter 1)

»>Time

Inverter

| (Data flow) L* ””””””””””””””””” 1

Computer

Data communication between the computer and
inverter is made in the following procedure.

1) Request data is sent from the computer to the
inverter. (The inverter will not send data unless
requested.)

2) After waiting for the waiting time

3) The inverter sends return data to the computer in
response to the computer request.

4) After having waited for the time taken for inverter
processing

5) Answer from computer in response to reply data
3) is sent. (Even if 5) is not sent, subsequent
communication is made property.)

*1  If adata error is detected and a retry must be made, execute retry operation with the user program. The inverter comes to an alarm stop if the

number of consecutive retries exceeds the parameter setting.

*2  On receipt of a data error occurrence, the inverter returns "reply data 3)" to the computer again. The inverter comes to an alarm stop if the
number of consecutive data errors reaches or exceeds the parameter setting.

i
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(3) Communication operation presence/absence and data format types
- Data communication between the computer and inverter is made in ASCII code (hexadecimal code).
- Communication operation presence/absence and data format types are as follows:

Ssvmbol Operation Run Running Parameter Inverter Monitor Parameter
: P Command | Frequency Write Reset Read
Communication request is sent to the A

1) inverter in accordance with the user A A A A B B
program in the computer.

2) Inverter data processing time Present | Present Present Absent Present | Present
Reply data from the No error - C C C C= IIEE E

3) | inverter (Data 1) is (Request accepted)
checked for error) With error. D D D D+ D D

(Request rejected)

4) Computer processing delay time Absent Absent Absent Absent Absent | Absent
Answer from computer | NO €rror =« Absent | Absent
in response to reply (No inverter Absent Absent Absent Absent ©) ©)

5) data 3) processing)

(Data 3) is checked | With error
for error) (Inverter re- Absent Absent Absent Absent F F
outputs 3))
*1  In the communication request data from the computer to the inverter, 10ms or more is also required after "no data error (ACK)". (Refer

to page 170)

*2  The inverter response to the inverter reset request can be selected. (Refer to page 173)

1)Communication request data from the computer to the inverter

Format

Number of Characters

Number of Characters

Format 1 5 | 3 7
C ACK |Inverter station "

(No data error detected)| = number =2
F NAK' |Inverter station "

(Data error detected) *1 number «2

5)Send data from the computer to the inverter during data read

Specify the inverter station numbers between HOO and H1F (stations O to 31) in hexadecimal.

1 ] 2 ] 3 4 | 5 ] 6 | 7] 8 ] 9 |10 1| 12] 13
A ' ENQ |Inverter station| Instruction Waltlng Data Sum check *4
(Data write) *1 number ~2 code time *3
A ' ENQ |Inverter station| Instruction Waltlng Data Sum check *4
(Data write) *1 number «2 code time 3
B ENQ |Inverter station| Instruction Waltlng Sum check *4
(Data read) *1 number «2 code time *3
3)Reply data from the inverter to the computer
- When data is written
Format Number of Characters
1 2 | 3 4 5
C ACK |Inverter station "
(No data error detected)| = number 2
D NAK |Inverter station| Error -
(Data error detected) *1 number 2 Code
- When data is read
Format Number of Characters
1 2 3 4 | 5] 6 | 7 8 9 10 | 11
E STX |Inverter station ETX .
(No data error detected)| = number ~2 Read data *1 Sum check !
E' STX |Inverter station ETX .
(No data error detected)| = number =2 Read data *1 Sum check ¢
D NAK' |Inverter station| Error *4
(Data error detected) 1 number 2 Code

When Pr. 123, Pr. 337 (waiting time setting) = "9999", create the communication request data without "waiting time" in the data format. (The
number of characters decreases by 1.))

When data is transmitted from the computer to the inverter, CR (carriage return) and LF (line feed) codes are automatically set at the end of a
data group on some computers. In this case, setting must also be made on the inverter according to the computer. Whether the CR and LF
codes will be present or absent can be selected using Pr. 124 or Pr. 341 (CR, LF presence/absence selection).

*1 Indicate a control code
*2

*3

*4 CR, LF code

168
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7/ Communication operation and setting

(4) Data definitions

1) Control codes

i’g:}i' ASCII Code Description
STX HO2 Start Of Text (start of data)
ETX HO3 End Of Text (end of data)
ENQ HO5 Enquiry (communication request)
ACK HO6 Acknowledge (no data error detected)
LF HOA Line Feed
CR HOD Carriage Return
NAK H15 Negative Acknowledge (data error detected)

2) Inverter station number
Specify the station number of the inverter which communicates with the computer.

3) Instruction code
Specify the processing request, e.g. operation or monitoring, given by the computer to the inverter. Hence, the
inverter can be run and monitored in various ways by specifying the instruction code as appropriate. (Refer to
page 42)

4) Data
Indicates the data such as frequency and parameters transferred to and from the inverter. The definitions and
ranges of set data are determined in accordance with the instruction codes. (Refer to page 42)

5) Waiting time
Specify the waiting time between the receipt of data at the inverter from the computer and the transmission of
reply data. Set the waiting time in accordance with the response time of the computer between 0 and 150ms in
10ms increments (e.g. 1 = 10ms, 2 = 20ms).

Computer . Inverter data processing time
! = Waiting time + data check time
Inverter (setting X10ms)  (About 10 to 30ms,
Inverter which depends on the
v | instruction code)
Computer
| REMARKS |

- When Pr. 123, Pr. 337 (waiting time setting) = "9999", create the communication request data without "waiting time" in the data
format. (The number of characters decreases by 1.)
- The data check time changes depending on the instruction code. (Refer to page 171)

w
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6) Sum check code
The sum check code is 2-digit ASCII (hexadecimal) representing the lower 1 byte (8 bits) of the sum (binary)

derived from the checked ASCII data

(Example 1) ] o Sum
ENQ | Station | ede | S Data check

Computer— Inverter number coce SE code

0 1 E 1 1170 7 A D] F 4 |«Binarycode

ASCII Code — HO5 |H30 H31|H45 H31|H31|H30 H37 H41 H44|H46 H34

H HHMHMHHHH H

('340 +31+45+ 31+ 31+30 +37+41+44

= 1F4

Sum

* When the Pr. 123 "waiting time setting"#"9999", create the communication request
data without "waiting time" in the data format. (The number of characters decreases by 1.)

Example 2
(Bxamele 2) STX | Station Dataread  |op,/ Su™
Inverter — Computer number code
0o 1 1 7 7 0 3 0 |« Binary code
ASCI| Code — HO2 |H30 H31 |H31 H37 H37 H30 |HO3 [H33 H30

7) Error Code
If any error is found in the data received by the inverter, its definition is sent back to the computer together with
the NAK code.

< »
< >

|
H HHHHH
30 +31+31+37+37+30
H

=130
Sum

Error Lo .
° Error Item Error Definition Inverter Operation
Code
The number of errors consecutively detected in
HO Computer NAK error | communication request data from the computer is greater than
allowed number of retries.
H1 Parity error The parity check result does not match the specified parity.
H2 Sum check error The sum check code in the computer does not match that of Brough_]E o an alarm
the data received by the inverter. stop_ I error occurs
The ~od by the 1 h ol mistak continuously more than
s o | K e atg I‘Iecel\(;e y t e.lnve.rter as a grarrm?jtlca'r:'lsta he. the allowable number of
rotocol error tematlve_ Y, _ata receive is not comp eted within the | .. o (E.PUE/E.SER)
predetermined time. CR or LF is not as set in the parameter.
H4 Framing error The stop bit length differs from the initial setting.
New data has been sent by the computer before the inverter
H5 Overrun error - -
completes receiving the preceding data.
H6 — — —
The character received is invalid (other than 0 to 9, A to F, Doe_s not a_ccept
H7 Character error received data but is not
control code).
brought to alarm stop.
H8 — — —
H9 — — —
Parameter write was attempted in other than the computer link
HA Mode error operation mode, when operation command source is not
selected or during inverter operation. Does J c?Ot ) accept
HB Instruction code error | The specified command does not exist. received data but is not
- — - brought to alarm stop.
Invalid data has been specified for parameter write, frequency
HC Data range error :
setting, etc.
HD — — —
HE — — —
HF — — —

170
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7/ Communication operation and setting

(5) Responsetime

Data sending time (Refer to the following formula)

Inverter data processing time = Waiting time + Data check time

Computer il (setting x10ms) (depends on the
Y \ | instruction code (see the
Inverter \ Time following table))
Invert{ier

T 10ms or more necessary

Computer Data sending time (Refer to the following formula)

[Formula for data sending time]

1 Number of data Communication specifications
Communication X characters x (total number of bits) = Data send time (s)
speed (bps) (Refer to page 168) (See below.)
® Communication specifications ®Data check time
Name Numper o Item Check Time
Bits
. 1 bit Various monitors, run command,
Stop bit length 2 bits frequency setting (RAM) <12ms
7 bits Parameter read/write, frequency
Data length 8 bits setting (EEPROM) <30ms
. Yes 1 bit Parameter clear/all clear <5ms
Parity check
No 0 Reset command No answer
In addition to the above, 1 start bit is necessary.
Minimum number of total bits....... 9 bits
Miximum number of total bits....... 12 bits

(6) Open cable detection (Pr. 122, Pr. 336 RS-485 communication check time interval)

If disconnection (communication stop) is detected between the inverter and computer as a result of disconnection
check, a communication error (PU connector communication: E.PUE, RS-485 terminal communication: E.SER)
occurs and the inverter output is shut off.
Disconnection check is made when the setting is any of "0.1s" to "999.8s". To make disconnection check, it is
necessary to send data (control code refer to page 169) from the computer within the communication check time
interval. (The send data has nothing to do with the station number)
Communication check is started at the first communication in the operation mode having the operation source
(PU operation mode for PU connector communication in the default setting or network operation mode for RS-
485 terminal communication).

- When the setting is "9999", communication check (disconnection detection) is not made.

- When the setting is "0", communication from the PU connector cannot be performed. For communication via the
RS-485 terminals, monitor, parameter read, etc. can be peformed, but a communication error (E.SER) occurs as
soon as the inverter is switched to network operation mode.

Example: PU connector communication, Pr. 122 = "0.1 to 999.8s"
Operation Mode <+ External %| +~—PU—>

Computer |
U

inverter | | El
Inver{t}er I_I_l | I_I_l

Computer : T

Pra22 4------------ frommmmmmm e R EEREREEEL L S RERRLEE
Communication | /I ,
check counter | T L Time

w
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(7) Instructions for the program

1) When data from the computer has any error, the inverter does not accept that error. Hence, in the user program,
always insert a retry program for data error.

2) All data communication, e.g. run command or monitoring, are started when the computer gives a communication
request. The inverter does not return any data without the computer's request. Hence, design the program so that
the computer gives a data read request for monitoring, etc. as required.

3) Program example
To change the operation mode to computer link operation

Initial setting of 1/O file

10 OPEN"COM1:9600,E,8,2,HD"AS #1 : Communication file open
20COMST1,1,1:COMST1,2,1 : Circuit control signal (RS, ER) ON/OFF setting
30 ON COM(1)GOSUB*REC : Interrupt definition at data receive
40COM(1)ON - Interrupt enable

50 D$="01FB10002"

60 S=0 Send data setting

70FOR I=1 TO LEN(D$)
80 A$=MID$(D$,1,1)
90 A=ASC(AS)

100 S=S+A Sum code calculation
110 NEXTI
120 D$=CHR$(&H5)+D$+RIGHTS(HEX$(S),2) : Addition of control code and sum code
130PRINT#1,D3
140 GOTO 50
1010IF LOC(1)=0 THEN RETURN : Interrupt occurrence at data receive

1020 PRINT"RECEIVE DATA"
1030 PRINT INPUT$(LOC(1),#1)
1040 RETURN

General flow

Line number

10 . )
) Initial setting
of 1/0 file
40
50 Send data processing
ODat ti 1000 Receive data
ata setting processing
{ OSum code Interrupt  { OData import
calculation OScreen display
140 OData send 1040

/A CAUTION

AAIways set the communication check time interval before starting operation to prevent hazardous conditions.

A Data communication is not started automatically but is made only once when the computer provides a
communication request. If communication is disabled during operation due to signal cable breakage etc., the
inverter cannot be stopped. When the communication check time interval has elapsed, the inverter will come
to an alarm stop (E.PUE, E.SER). The inverter can be coasted to a stop by switching on its RES signal or by
switching power off.

A If communication is broken due to signal cable breakage, computer fault etc., the inverter does not detect
such a fault. This should be fully noted.

)
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(8) Setting items and set data

7/ Communication operation and setting

After completion of parameter setting, set the instruction codes and data then start communication from the
computer to allow various types of operation control and monitoring.

. Number of
No. Item Regd Instruction Data Description Data Digits
Iwrite Code
(format)
Read H7B | H000O: Network operation 4 digits
. HOO001: External operation (B.E/D)
1 Operation Mode ) : —
wWri HEB HO0002: PU operation 4 digits
rite (RS-485 communication operation via PU connector) (A,C/D)
Output HO000 to HFFFF: Output frequency in 0.01Hz increments 4 diaits
frequency/ Read H6F Speed in 1r/min increments (when Pr. 37 = 1 to 9998 or Pr. ® E%D)
speed 144 =2 to 10, 102 to 110) '
HO0000 to HFFFF: Output current (hexadecimal) in 0.01A 4 digits
Output current | Read H70 increments (01160 or less) / 0.1A ® E%D)
increments (01800 or more) '
Output voltage | Read H71 HO000 to HFFFF: Qutput voltage (hexadecimal) in 0.1V 4 digits
increments (B.E/D)
Special Read H72 HO000 to HFFFF: Monitor data selected in instruction code 4 digits
monitor HF3 (B.E/D)
2digits
= i Read H73 g
5 o i]?)?l(i:tlilr HO1 to H36: Monitor selection data (B.E'/D)
= . . —
g selection No. Write HF3 Refer to the special monitor No. table (page 175) Zijlglts
(A',C/ID)
HO0000 to HFFFF: Two most recent alarm definitions
b15 b8 b7 b0
H74| Second alarm in past | Latest alarm |
Alarm Read H74 to H75| Fourth alarm in past | Third alarm in past | 4 digits
definition H77 (B.E/D)
H76 | Sixth alarm in past | Fifth alarm in past |
H77| Eighth alarm in past | Seventh alarm in past
Refer to the alarm data table (page 175)
Run command . . 4 digits
(extended) Write HF9 You can set t_he cgntrol input commands such as thfe (A.C/D)
3 forward rotation signal (STF) and reverse rotation signal diait
Run command Write | HFA | (STR). (Refer to page 176 for details) (A I(g;;DS)
Inverter status , ) 4 digits
monitor (extended) Read H79 You can moqltor the states of .the output signals suph as (B.E/D)
4 T———— forward rotation, reverse rotation and inverter running 2digits
RUN). (Refer to page 176 for details
monitor Read H7A ( )-( pag ) (B.E'/D)
Set frequency H6D Read the set frequency/speed from the RAM or EEPROM.
(RAM) Read HO000 to HFFFF: Set frequency in 0.01Hz increments 4 digits
Set frequency HEE Speed in 1r/min increments (When Pr. 37 = 1 to 9998 or Pr. (B.E/D)
(EEPROM) 144 =2 to 10, 102 to 110)
Set frequency Write the set frequency/speed into the RAM or EEPROM.
5 (RAM) HED HO000 to H9C40 (0 to 400.00Hz) : frequency in 0.01Hz
increments 4 diaits
Write HO000 to H270E (0 to 9998) : speed in r/min increments A Cg/D)
Set frequency HEE | (when Pr.37=1to 9998 or Pr. 144 = 2 to 10, 102 to 110) '
(RAM, EEPROM) - To change the running frequency consecutively, write
data to the inverter RAM. (Instruction code: HED)
H9696: Resets the inverter.
- As the inverter is reset at start of communication by the 4 digits
computer, the inverter cannot send reply data back to the (A,C/D)
6 | Inverter reset Write HFD computer.
H9666: Resets the inverter. 4 digits
- When data is sent normally, ACK is returned to the 9
. . (A,D)
computer and then the inverter is reset.
Alarm definition all . . . 4 digits
7 clear Write HF4 H9696: Alarm history batch clear (A.C/D)
Refer to page 168 for data formats (A, A', B, B', C, D)
e
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(instruction code H99) or Pr. 126 (instruction code H9A).

) Number of
No. Iltem Reéd Instruction Data Description Data Digits
Iwrite Code
(format)
All parameters return to the initial values.
Any of four different all clear operations are performed
according to the data.
Pr. ;
Commum- Calibration | Other Pr. =S
cation Pr. Pr. HF3
o i
Data i HFF
H9696 6 x 6 6
_ H9966 °) °) °) °) 4 digits
8 | All parameter clear | Write HFC H5ABA 9 » o) o (A.C/D)
H55AA X O O O
When all parameter clear is executed for H9696 or H9966,
communication-related parameter settings also return to
the initial values. When resuming operation, set the
parameters again.
*1 Refer to page 165, 166.
*2  Refer to page 133.
*3  Pr. 75is not cleared
HOO to 4 digits
9 Read . . .
Parameters H63 Refer to the instruction code of the parameter list (page42) (B.E/D)
10 Writ H80to | and write and/or read the values as required. 4 digits
e (A,C/D)
Parameter description is changed according to the HOO to 2digits
. Read H7F . \
11 Link parameter HO9 setting. (B.E'/D)
extended setting Wi HFE For details of the setting, refer to the instruction code of the 2digits
rite parameter list (page 42). (A',C/ID)
When setting the bias/gain (instruction codes H5E to H61,
Second parameter Read H6C HDE to HE1) parameters 2d|q|ts
changing HOO:Frequency +1 (B.E'/D)
12 (instruction code HO1: Parameter-seF analog value _
_ HO2: Analog value input from terminal -
HFF=1) . ; ) ) 2digits
Write HEC *1 The gain frequency can also be written using Pr. 125 (A',C/D)

Refer to page 168 for data formats (A, A', B, B', C, D)

| REMARKS |

- Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
- For the instruction codes HFF, HEC and HF3, their values are held once written but cleared to zero when an inverter reset

or all clear is performed.

Example) When reading the C3 (Pr. 902) and C6 (Pr. 904) settings from the inverter of station No. O

Computer Send Data

Inverter Send Data Description

1) ENQ 00 FF 0 01 82

ACK 00

Set "HO1" in the extended link parameter.

2) ENQOOECO0017E

ACK 00

Set "HO1" in second parameter changing.

3) ENQ 00 5E 0 OF

STX 00 0000 ETX 25 C3 (Pr. 902) is read. 0% is read.

4) ENQ 00 60 0 FB

STX 00 0000 ETX 25 C6 (Pr. 904) is read. 0% is read.

To read/write C3 (Pr. 902) and C6 (Pr. 904) after inverter reset or parameter clear, execute from 1) again.

174
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[Special monitor selection No.]

Refer to page 104 for details of the monitor description.

7/ Communication operation and setting

Data Description Unit Data Description Unit
HO1 | Output frequency 0.01Hz HOE | Output power 0.01kw/
HO2 | Output current 0.01A/0.1A =3 0.1kW -3
HO3 | Output voltage 0.1V HOF | Input terminal status 1 —
HO5 | Frequency setting 0.01Hz H10 | Output terminal status -2 —
HO6 | Running speed 1r/min H11 | Load meter 0.1%
HO8 | Converter output voltage 0.1V H14 | Cumulative energization time 1h
HO9 | Regenerative brake duty 0.1% H17 | Actual operation time 1h
Hoa | Electronic thermal relay function 0.1% H18 | Motor |0§d factor 0.1%
load factor H19 | Cumulative power 1kWh
HOB | Output current peak value 0.01A/0.1A =3 H32 | Power saving effect Variable
HOC Converter output voltage peak 0.1V H33 | Cumulative saving power Variable
value H34 | PID set point 0.1%
HOD | Input power 8(1)3ij/ H35 | PID measurement value 0.1%
. = H36 | PID deviation value 0.1%

*1  Input terminal monitor details
b15

bo

| — | — | — ] — | cs [REsS|sTOP|MRS|[JOG | RH | RM | RL | RT | AU | STR | STF |

*2  Qutput terminal monitor details
b15

bo

| — | — | — ] — ] —] -] —1] — | — |Ac2|ABci| FU | oL | IPF | SU | RUN |

*3  The setting depends on capacities. (01160 or less/01800 or more)

[Alarm data]
Refer to page 232 for details of alarm description.

Data | Description | | Data | Description | | Data | Description
HOO | No alarm H60 OoLT HC1 CTE
H10 OC1 H70 BE HC2 P24
H11 0cC2 H80 GF HC4 CDO
H12 0oC3 H81 LF HC5 IOH
H20 ov1i H90 OHT HC6 SER
H21 ov2 H91 PTC HC7 AIE
H22 ov3 HAO OPT HF1 E.1
H30 THT HA1 OP1 HF6 E.6
H31 THM HBO PE HF7 E.7
H40 FIN HB1 PUE HFD E.13
H50 IPF HB2 RET

H51 UvT HB3 PE2

H52 ILF HCO CPU

D
BCI.

Alarm description display example (instruction code H74)

For read data H30A0
(Previous alarm ...... THT)
(Latest alarm ...... OPT)

b15 b8 b7 bo

o|o|1|1|o|o|o|o|1|o|1|o|o|o|o 0

AN A J
Y Y

Latest alarm
(HAO)

Previous alarm
(H30)

w
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[Run command]

Bit
Length

Instruction

Item Code

Description

Example

Run

HFA
command

8bit

b0: AU (current input selection) <

bl: Forward rotation command

b2: Reverse rotation command

b3: RL (low speed operation
command) 1

b4: RM (middle speed operation
command) 1

b5: RH (high speed operation
command) =

b6: RT (second function selection) =1

b7: MRS (output stop) *1

[Example 1] HO2 Forward rotation
b7
lofofofofofof1]o]

[Example 2] HOO Stop

lolofofofofo]o]o]

Run
command
(extended)

HF9 16bit

b0:AU (current input selection) <

bl:Forward rotation command

b2:Reverse rotation command

b3:RL (low speed operation
command) =

b4:RM (middle speed operation
command) 1

b5: RH (high speed operation
command) 1

b6:RT (second function selection) *1

b7:MRS (output stop) 1

b8:JOG (Jog operation) =2

b9:CS (selection of automatic restart
after instantaneous power failure) 2

b10: STOP (start self-holding) =

b11:RES (reset) =

b12:—

b13:—

bl4:—

b15:—

[Example 1] HO002 Forward rotation
b15 b0
lolofofofofofofofofofo]ofofo[1]o]

[Example 2] HO800 low speed operation
(When Pr. 189 RES terminal function selection is set to "0")

b15 b0
lofofofo[1]ofofofofofofofofo]o]o]

*1  The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 180 to Pr. 189 (input terminal function

selection) (page89).

*2  The signal within parentheses is the initial setting. Since jog operation/selection of automatic restart after instantaneous power failure/start
self-holding/reset cannot be controlled by the network, bit 8 to bit 11 are invalid in the initial status. When using bit 8 to bit 11, change the
signals with Pr. 185, Pr. 186, Pr. 188, Pr. 189 (input terminal function selection) (page 95). (Reset can be executed with the instruction code HFD.)

[Inverter status monitor]

Bit
Length

Instruction

Item Code

Description

Example

Inverter
status
monitor

H7A 8bit

b0:RUN (inverter running)*
bl:Forward rotation

b2:Reverse rotation

b3:SU (up to frequency) *

b4:0L (overload) *

b5:IPF (instantaneous power failure) *
b6:FU (frequency detection)*
b7:ABC1 (alarm) *

[Example 1] HO2 -+ During forward
b7 rotation b0

lolololololol1]o]

[Example 2] H80--- Stop at alarm
occurrence

b7 b0
lolofofofolol1]0]

Inverter
status
monitor
(extended)

H79 16bit

b0:RUN (inverter running) *
b1:Forward rotation
b2:Reverse rotation

b3:SU (up to frequency) *
b4:0L (overload) *

b5:1PF (instantaneous power failure) *
b6:FU (frequency detection) *
b7:ABC1 (alarm) *

b8:ABC2 (—)*

b9:—

b10:—

b1l —

b12:—

b13:—

bl4.—

b15: Alarm occurrence

[Example 1] HO002 ---During forward rotation
b15 b0

lolololololololololololololol1]0]

[Example 2] H8080 --Stop at alarm occurrence
b15 b0

l1lololololololol1]olololololo]o]

* The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 190 to Pr. 196 (output terminal function

selection).

176
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7/ Communication operation and setting

3.18.6 Modbus-RTU communication specifications (Pr. 331, Pr. 332, Pr. 334, Pr. 343, Pr. 549)

performed from the RS-485 terminals of the inverter.

I Using the Modbus-RTU communication protocol, communication operation or parameter setting can be

Parameter

Number NETIE

Initial Value | Setting Range

Description

331 RS-485 communication station 0

0 to 247

Specify the inverter station number.
Set the inverter station numbers when
two or more inverters are connected to
one personal computer.

332 RS-485 communication speed 96

3, 6,12, 24, 48,
96, 192, 384

Set the communication speed.
The setting value x 100 equals the
communication speed.

For example, the communication
speed is 9600bps when the setting
value is "96".

334 check selection

RS-485 communication parity

Without parity check
Stop bit length 2bits

With odd parity check
Stop bit length 1bit

With even parity check
Stop bit length 1bit

343 Communication error count 0 —

Display the number of communication
errors during Modbus-RTU
communication. Reading only

549 Protocol selection

Mitsubishi inverter (computer link)
protocol

1

Modbus-RTU protocol

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

| REMARKS |

- When using the Modbus-RTU protocol, set Pr. 549 Protocol selection to "1".
- When the communication option is fitted with Pr. 550 NET mode operation command source selection set to "9999" (initial value),
the command source (e.g. run command) from the RS-485 terminals is invalid. (Refer to page 155)

(1) Communication specifications

- The communication specifications are given below.

elektromotoren

o Related
Item Description
Parameters
Communication protocol Modbus-RTU protocol Pr. 549
Conforming standard EIA-485 (RS-485) —
Number of inverters connected 1: N (maximum 32 units), setting is 0 to 247 stations Pr. 331
o Can be selected from 300, 600, 1200, 2400, 4800, 9600, 19200
Communication speed Pr. 332
and 38400bps
Control protocol Asynchronous system —
Communication method Half-duplex system —
ST Binary(fixed to 8 bits) —
system
Start bit 1bit —
Communication | Stop bit length Select from Fhe foIIow!ng three types
e - No parity, stop bit length 2 bits
specifications f . . Pr. 334
Parity check - Odd parity, stop bit length 1 bit
arity chec - Even parity, stop bit length 1 bit
Error check CRC code check —
Terminator Not used —
Waiting time setting Not used —
e
BCI 17
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Communication operation and setting \f

(2) Outline

The Modbus protocol is the communication protocol developed by Modicon for PLC.

The Modbus protocol performs serial communication between the master and slave using the dedicated
message frame. The dedicated message frame has the functions that can perform data read and write. Using the
functions, you can read and write the parameter values from the inverter, write the input command of the inverter,
and check the operating status. In this product, the inverter data are classified in the holding register area
(register addresses 40001 to 49999). By accessing the assigned holding register address, the master can
communicate with the inverter which is a slave.

I REMARKS

There are two different serial transmission modes: ASCIlI (American Standard Code for Information Interchange) mode and
RTU (Remote Terminal Unit) mode. This product supports only the RTU mode in which 1-byte (8-bit) data is transmitted as-is.
Only the communication protocol is defined by the Modbus protocol, and the physical layer is not stipulated.

(3) Message format

Inverter response time
(Refer to the following table for the
data check time)

Query communication

PLC (Master) Query Message

al

Inverter (slave) Response Message

Data absence time
(3.5 bytes or more)

Broadcast communication

PLC (Master) Query Message

Inverter (slave) No Response

®Data check time

Item Check Time
Various monitqrs, operation command, < 12ms
frequency setting (RAM)
Parameter read/write, frequenc
setting (EEPROM) e < 30ms
Parameter clear/all clear <5ms
Reset command No answer

1) Query
The master sends a message to the slave (= inverter) at the specified address.
2)Normal Response
After receiving the query from the master, the slave executes the requested function and returns the
corresponding normal response to the master.
3)Error Response
If an invalid function code, address or data is received, the slave returns it to the master.

When a response description is returned, the error code indicating that the request from the master cannot be
executed is added.

No response is returned for the hardware-detected error, frame error and CRC check error.
4)Broadcast
By specifying address 0, the master can send a message to all slaves. All slaves that received the message from

the master execute the requested function. In this communication, the slaves do not return a response to the
master.

)
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7/ Communication operation and setting

(4) Message frame (protocol)

® Communication method
Basically, the master sends a query message (question) and the slave returns a response message
(response). When communication is normal, Device Address and Function Code are copied as they are,
and when communication is abnormal (function code or data code is illegal), bit 7 (= 80h) of Function Code
is turned on and the error code is set to Data Bytes.

Query message from Master
Device Address Device Address
Function Code Function Code

Data Bytes Data Bytes

Eight-Bit Eight-Bit

Error Check Error Check
Response message from slave

The message frame consists of the four message fields as shown above.
By adding the no-data time (T1: Start, End) of 3.5 characters to the beginning and end of the message data,
the slave recognizes it as one message.
® Protocol details
The four message fields will be explained below.

Start 1) ADDRESS 2) FUNCTION 3) DATA 4) CRC CHECK End
. . . L H
Tl 8bit 8bit n x 8bit Sbit 8bit T1
Message Field Description

Is 1 byte long (8 bits), and can be set to any of 0 to 247. Set 0 to send a broadcast
message (all-address instruction) or any of 1 to 247 to send a message to each slave.
When the slave responds, it returns the address set from the master.

The value set to Pr. 331 RS-485 communication station is the slave address.

The function code is 1 byte long (8 bits) and can be set to any of 1 to 255. The master sets
the function that it wants to request from the slave, and the slave performs the requested
operation. The following table gives the supported function codes. An error response is
returned if the set function code is other than those in the following table.

When the slave returns a normal response, it returns the function code set by the master.
When the slave returns an error response, it returns H80 + function code.

1) ADDRESS field

: . Br t
Code Function Name Outline oad(_:as_
Communication
HO3 | Read Holding Register Saetzds the holding register Disallowed
2) FUNCTION field i i
) HO6 | Preset Single Register er_tes data to the holding Allowed
register.
HO8 | Diagnostics Makes a f_ungtl0n diagnosis. Disallowed
(communication check only)
H10 | Preset Multiple Registers Writes data to multiple Allowed

consecutive holding registers.
Reads the number of registers
that succeeded in Disallowed
communication last tme.

Read Holding Register

H46 Access Log

w

Table 1: Function code list

The format changes depending on the function code (refer to pagel80). Data includes the
byte count, number of bytes, description of access to the holding register, etc.

The received message frame is checked for error. CRC check is performed, and 2 byte
long data is added to the end of the message. When CRC is added to the message, the
low-order byte is added first and is followed by the high-order byte.

4) CRC CHECK field The CRC value is calculated by the sending side that adds CRC to the message. The
receiving side recalculates CRC during message receiving, and compares the result of
that calculation and the actual value received in the CRC CHECK field. If these two values
do not match, the result is defined as error.

3) DATA field

PARAMETERS

)
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(5) Message format types
The message formats corresponding to the function codes in Table 1 on page 179 will be explained.
® Read holding register data (HO3 or 03)
Can read the description of 1) system environment variables, 2) real-time monitor, 3) alarm history, and 4)
inverter parameters assigned to the holding register area (refer to the register list).

Query Message

1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Points CRC Check
(8bit) HO3 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Response message

1) Slave Address | 2) Function | 5) Byte Count 6) Data CRC Check
. HO3 . H L L H
(8bit) (8bit) (8bit) @bity | (8bity | (nx16bit) | (8bit) | (8bit)

- Query message setting

message Setting description

Set the address to which the message will be sent. Broadcast
communication cannot be made (O is invalid)

2) Function Set HO3.

Set the address at which holding register data read will be started.
Starting address = starting register address (decimal) — 40001

For example, setting of the starting address 0001 reads the data of the
holding register 40002.

Set the number of holding registers from which data will be read. The
number of registers from which data can be read is a maximum of 125.

1)Slave Address

3)Starting Address

4)No. of Points

- Description of normal response

message Setting description

The setting range is HO2 to H14 (2 to 20).

Twice greater than the No. of Points specified at 4) is set.

The number of data specified at 4) is set. Data are read in order of Hi

6)Data byte and Lo byte, and set in order of starting address data, starting
address + 1 data, starting address + 2 data, ...

5)Byte Count

Example) To read the register values of 41004 (Pr. 4) to 41006 (Pr. 6) from the slave address 17 (H11)

Query message

Slave Address | Function Starting Address No. of Points CRC Check
H11 HO3 HO3 HEB HOO HO3 H77 H2B
(8bit) (8bit) (8hit) (8hit) (8bit) (8bit) (8bit) (8bit)

Normal response (Response message)

Slave Address | Function | Byte Count Data CRC Check
H11 HO3 HO6 H17 H70 HOB HB8 HO3 HES8 H2C HEG6
(8bit) (8bit) (8bit) (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit)
Read value

Register 41004 (Pr. 4): H1770 (60.00Hz)
Register 41005 (Pr. 5): HOBBS (30.00Hz)
Register 41006 (Pr. 6): HO3ES (10.00Hz)

D
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7/ Communication operation and setting

® \Write multiple holding register data (HO6 or 06)
You can write the description of 1) system environment variables and 4) inverter parameters assigned to
the holding register area (refer to the register list).

Query message

1) Slave Address | 2) Function | 3) Register Address | 4) Preset Data CRC Check
(8bit) (};8% H (8bhit) L (8bit) H (8bit) | L (8bit) | L (8bit) | H (8bit)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Register Address | 4) Preset Data CRC Check
(8bit) ('ggif) H(8bit) | L(8bit) | H(8bity | L (8bity | L (8bit) | H (8bi)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Setting of address 0
enables broadcast communication

2)Function Set HO6.

Set the address of the holding register to which data will be written.
Register address = holding register address (decimal) — 40001

For example, setting of register address 0001 writes data to the holding
register address 40002.

Set the data that will be written to the holding register. The written data
is fixed to 2 bytes.

1) Slave Address

3)RegisterAddress

4)Prese Data

- Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.
No response is made for broadcast communication.

Example) To write 60Hz (H1770) to 40014 (running frequency RAM) at slave address 5 (HO5).

Query message

Slave Address | Function Register Address Preset Data CRC Check
HO5 HO6 HOO HOD H17 H70 H17 H99
(8bit) (8bit) (8bit) (8bit) (8bit) (8hit) (8bit) (8hit)

Normal Response (Response message)
Same data as the query message

—— CAUTION
For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be made
when the inverter processing time has elapsed after the previous query.

w

PARAMETERS
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® Function diagnosis (HO8 or 08)
A communication check can be made since the query message sent is returned unchanged as a response
message (function of subfunction code H00). Subfunction code HOO (Return Query Data)
Query Message

1) Slave Address | 2) Function 3) Subfunction 4) Date CRC Check
(8bit) HO8 HOO HOO H L L H
(8bit) (8bit) (8hit) (8bit) (8bit) (8bit) (8bit)

Normal Response (Response message)

1) Slave Address | 2) Function 3) Subfunction 4) Date CRC Check
(8bit) HO8 HOO HOO H L L H
(8bit) (8hit) (8bit) (8bit) (8bit) (8bit) (8bit)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Broadcast

1) Slave Address S S .
communication cannot be made (0 is invalid)

2) Function Set HO8.

3) Subfunction Set HO000.

4)Data Any data can be set if it is 2 bytes long. The setting range is
HO0000 to HFFFF.

- Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.

® Write multiple holding register data (H10 or 16)
You can write data to multiple holding registers.

Query message

1) Slave 2) 3) 4) No. of 5)
Address | Function | Starting Address Registers ByteCount 6) Data CRC Check
) H10 H L H L ) H | L L | H
@b | (gpit) @bity | (8bity | 8bity | @biy | CPD | (@bity | (@bit) | (hx 2 8bit) | (@bit) | (Sbit)

Normal Response (Response message)

1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Registers CRC Check

H10 H L H L L H
(8bit) (8bit) (8bit) | (8bit) (8bit) (8bit) (8bit)

(8bit)

- Query message setting

Message Setting Description

Set the address to which the message will be sent. Setting of address 0
enables broadcast communication

2) Function Set H10.

Set the address where holding register data write will be started.
Starting address = starting register address (decimal) — 40001

For example, setting of the starting address 0001 reads the data of the
holding register 40002.

Set the number of holding registers where data will be written. The
number of registers where data can be written is a maximum of 125.
The setting range is HO2 to HFA (0 to 250).

Set twice greater than the value specified at 4).

Set the data specified by the number specified at 4). The written data are
6)Data set in order of Hi byte and Lo byte, and arranged in order of the starting
address data, starting address + 1 data, starting address + 2 data ...

1) Slave Address

3) Starting Address

4)No. of Points

5)Byte Count

D
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- Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.

Example) To write 0.5s (HO5) to 41007 (Pr. 7) at the slave address 25 (H19) and 1s (HOA) to 41008 (Pr. 8).

Query Message

Slave . Starting . Byte

Address Function Address No. of Points Count Data CRC Check
H19 H10 HO3 HEE HOO HO2 HO4 HOO HO5 HOO HOA H86 H3D
(8bit) (8bit)y | (8bit) | (8bit) | 8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit)

Response message (Response message)

Slave . Starting .

Address Function Address No. of Points | CRC Check
H19 H10 HO3 HEE HOO HO2 H22 H61
(8bit) (8hit) (8bit) | (8hit) | (8bit) | (8bit) | (8bit) | (8bit)

® Read holding register access log (H46 or 70)
A response can be made to a query made by the function code HO3, HO6 or HOF.
The starting address of the holding registers that succeeded in access during previous communication and
the number of successful registers are returned.
In response to the query for other than the above function code, 0 is returned for the address and number of
registers.

Query Message

1) Slave Address | 2) Function CRC Check
. H46 L H
(8bi) (8bit) @bit) | (8bit)
Normal Response (Response message)
1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Points CRC Check
(8bit) H46 H L H L L H
(8bit) (8bit) (8bit) | (8hit) (8bit) (8bit) (8bit)

- Query message setting

Message Setting Description
Set the address to which the message will be sent. Broadcast
communication cannot be made (0 is invalid)

2) Function Set H46.

1) Slave Address

- Description of normal response

Message Setting Description
The starting address of the holding registers that succeeded in access is
returned.
3) Starting Address Starting address = starting register address (decimal) — 40001

For example, when the starting address 0001 is returned, the address of
the holding register that succeeded in access is 40002.

4)No. of Points The number of holding registers that succeeded in access is returned.

Example) To read the successful register starting address and successful count from the slave address 25 (H19).

w

Query Message
Slave Address | Function CRC Check

H19 H46 H8B HD2 0

(8bit) (8bit) (8bit) (8bit) o

=

Normal Response (Response message) T8
Slave Address | Function Starting Address No. of Points CRC Check <§E
H19 H10 HO3 HEE HOO H02 H22 H61 o

(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) | (8bit) ELE

Success of two registers at starting address 41007 (Pr. 7) is returned.

)
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® Error response
An error response is returned if the query message received from the master has an illegal function,
address or data. No response is returned for a parity, CRC, overrun, framing or busy error.

Error response (Response message)

1) Slave Address 2) Function 3) Exception Code CRC Check
. H80 + Function . L H
(8bi) (8bit) (8bi) @8bit) | (8bit)
Message Setting Description
1) Slave address Set the address received from the master.
2) Function The master-requested function code + H80 is set.
3) Exception code The code in the following table is set.
Error code list
Code Error Item Error Definition
ILLEGAL FUNCTION The set function code in the query message from the master cannot be
01 . .
(Function code illegal) handled by the slave.

ILLEGAL DATA ADDRESS +1 The set register adgress in the query message from the master cannot
02 (Address illegal) be handled by the inverter.
9 (No parameter, parameter read disabled, parameter write disabled)
ILLEGAL DATA VALUE The se_t data in the query message from the master cannot be handled
03 (Data illegal) by the inverter.
9 (Out of parameter write range, mode specified, other error)

*1  An error will not occur in the following cases.
1) Function code HO3 (Read Holding Register Data )
When the No. of Points is 1 or more and there is one or more holding registers from which data can be read
2) Function code H10 (Write Multiple Holding Register Data)
When the No. of Points is 1 or more and there is 1 or more holding registers to which data can be written
Namely, when the function code HO3 or H10 is used to access multiple holding registers, an error will not occur if a non-existing
holding register or read disabled or write disabled holding register is accessed.

REMARKS

An error will occur if all accessed holding registers do not exist.
Data read from a non-existing holding register is 0, and data written there is invalid.

- Message data mistake detection
To detect the mistakes of message data from the master, they are checked for the following errors. If an
error is detected, an alarm stop will not occur.

Error check item

Error ltem Error Definition Inverter Side Operation
The data received by the inverter differs from the
specified parity (Pr. 334 setting).

The data received by the inverter differs from the
specified stop bit length (Pr. 333).

Parity error

Framing error

The following data was sent from the master 1) Pr. 343 is increased by 1 at error
Overrun error . S
before the inverter completes data receiving. occurrence.
Message frame The message frame data length is checked, and | 2) The terminal LF is output at error
9 the received data length of less than 4 bytes is occurrence.

error
regarded as an error.

A mismatch found by CRC check between the
CRC check error message frame data and calculation result is
regarded as an error.

)
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1) Pr. 343 Communication error count
You can check the cumulative number of communication errors.

Parameters Setting Range Minimum setting range Initial Value
343 (Read only) 1 0
CAUTION

The number of commnication errors is temporarily stored into the RAM. As it is not stored into the EEPROM,
performing a power supply reset or inverter reset clears the value to 0.

2)Output signal LF "minor failure output(communication error warnings)"

During a communication error, the minor failure output (LF signal) is output by open collector output.
Assign the used terminal using any of Pr. 190 to Pr. 196 (output terminal function selection).

Master ‘ Alarm data ‘ ‘ Alarm data ‘ ‘ Normal data ‘ ‘ Alarm data ‘ ‘ Normal data ‘
Slave ; ; Reply data ; ; Reply data
! Not increased ! | i
Communication | - 1 | 1
Error count 0 X M 1, X 1 2
(Pr.343) | | i i
Signal LF oFF ON Bis OFF ON OFF
Y Turns off when normal data is received ‘
Communication error count is increased in Alarm data : Data resulting in
synchronization with leading edge of LF signal communication error.

CAUTION
The LF signal can be assigned to the output terminal using any of Pr. 190 to Pr. 196. When terminal assignment is changed, the
other functions may be affected. Please make setting after confirming the function of each terminal.

w

PARAMETERS

D
BCI 185

elektromotoren



Communication operation and setting \f

(6) Modbus registers
® System environment variable

Register Definition Read/write Remarks
40002 Inverter reset Write Any value can be written
40003 Parameter clear Write Set H965A as a written value.
40004 All parameter clear Write Set H99AA as a written value.
40006 Parameter clear =1 Write Set H5A96 as a written value.
40007 All parameter clear *1 Write Set HAA99 as a written value.
40009 Inverter status/control input instruction «2 Read/write See below.
40010 Operation mode/inverter setting *3 Read/write See below.
40014 Running frequency (RAM value) Read/write According to the Pr. 37 and Pr. 144 settings,
the frequency and selectable speed are in
40015 Running frequency (EEPROM value) Write 1r/min increments.

*1  The communication parameter values are not cleared.
*2  For write, set the data as a control input instruction. For read, data is read as an inverter operating status.
*3  For write, set data as the operation mode setting. For read, data is read as the operation mode status.

<Inverter status/control input instruction> <Operation mode/inverter setting>
Bit _ _ _ Definition Mode Read Written
Control input instruction Inverter status value value
0 Stop command RUN (inverter running) =2 EXT HO000 HO0010
1 Forward rotation command Forward rotation PU HO001 —
2 Reverse rotation command Reverse rotation EXT
3 RH (high speed operation command) *1 SU (up to frequency) =2 JOG HO002 —
4 RM (middle speed operation command) +1 OL (overload) =2 NET HO004 HOO014
5 RL (low speed operation command) *1 IPF (instantaneous power failure) =2 PU+
6 JOG (Jog operation) =1 FU (frequency detection) «2 EXT H0005 —
7 RT (second function selection) *1 ABC1 (alarm) =2
8 AU (current input selection) 1 ABC2 (—) =2 The restrictions depending on the
CcS operation mode changes according
9 (selection of automatic restart after 0 to the computer link specifications.
instantaneous power failure) =1
10 MRS (output stop) =1 0
11 STOP (start self-holding) 1 0
12 RES (reset) =1 0
13 0 0
14 0 0
15 0 Alarm occurrence

*1  The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 180 to Pr. 189 (input
terminal function selection) (page89).
Each assigned signal is valid or invalid depending on NET. (Refer to page 155)
*2  The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 190 to Pr. 196 (output
terminal function selection) (page95).
® Real-time monitor

Refer to page 104 for details of the monitor description.

Register Description Unit Register Description Unit
40201 |Output frequency 0.01Hz 0.01kW/
40202 |Output current 0.01AD1AS| | 10214 |Output power 0.1KW =
40203 |Output voltage 0.1V 40215 |Input terminal status 1 —
40205 |Frequency setting 0.01Hz 40216 |Output terminal status + —
40206 |Running speed 1r/min 40217 |Load meter 0.1%
40208 |Converter output voltage 0.1v 40220 |Cumulative energization time 1h
40209 |Regenerative brake duty 0.1% 40223 |Actual operation time 1h
40210 Electronic thermal relay function 0.1% 40224 |Motor Iogd factor 0.1%

load factor 40225 |Cumulative power 1kWh
40211 |Output current peak value 0.01A/0.1A+3 40250 |Power saving effect Variable
40212 |Converter output voltage peak value 0.1v 40251 |Cumulative saving power Variable
40213 |Input power 0.01kw/ 40252 |PID set point 0.1%
0.1kW =3 40253 |PID measurement value 0.1%
40254 |PID deviation value 0.1%

*1  Input terminal monitor details
b15 o]0]
| — ] — ] — ] — ] CSTRES[SIOP[MRS[JOG[ RH [ RM | RL | RT | AU [ STR | STF |
*2  Output terminal monitor details
b15 o]0]
[ — [ — 1 — ] —1—1—1—1—1— [Ac2][ABCL] FU | OL | IPF | SU | RUN]

*3  The setting depends on capacities. (01160 or less/01800 or more)
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Parameters | Register Parameter Name Read/write Remarks
41000to | Refer to the parameter list (page . The parameter number + 41000 is the
010 999 41999 | 42) for the parameter names. Read/write register number.
C2(902) | 41902 | rerminal2frequency setting Read/write
bias (frequency)
- - 5 -
42092 Tgrmlnal 2 frequency setting Read/write The analog value (%) set to C3 (902) is
C3(902) bias (analog value) read.
Terminal 2 frequency setting The analog value (%) of the voltage
43902 . . Read : . ;
bias (terminal analog value) (current) applied to the terminal 2 is read.
125(903) 41903 Termmal 2 frequency setting Read/write
gain (frequency)
- - 5 -
42093 Te_rmlnal 2 frequency setting Read/write The analog value (%) set to C4 (903) is
gain (analog value) read.
C4(903) ) ) The analog value (%) of the voltage
43903 Termmal 2. frequency setting Read (current) applied to the terminal 2 is
gain (terminal analog value)
read.
C5(904) | 41904 | rerminal4 frequency setting Read/write
bias (frequency)
- - 5 -
42094 Tgrmlnal 4 frequency setting Read/write The analog value (%) set to C6 (904) is
bias (analog value) read.
C6(904) - -
43904 Terminal 4 frequency setting Read The analog value (%) of the current
bias (terminal analog value) (voltage) applied to the terminal 4 is read.
126(905) | 41905 | lerminal 4 frequency setting Read/write
gain (frequency)
- - 5 -
42095 Termlnal 4 frequency setting Read/write The analog value (%) set to C7 (905) is
gain (analog value) read.
C7(905) - -
Terminal 4 frequency setting The analog value (%) of the current
43905 . . Read - . .
gain (terminal analog value) (voltage) applied to the terminal 4 is read.
C8(930) 41930 | Current output bias signal Read/write
C9(930) 42120 | Current output bias current Read/write
C10(931) 41931 | Current output gain signal Read/write
C11(931) 42121 | Current output gain current Read/write
arm history
Register Definition Read/write Remarks
40501 Alarm history 1 Read/write
40502 Alarm hfstory 2 Read Being 2 bytes in length, the data is stored
40503 Alarm history 3 Read as "HO0OO". The error code can be
40504 Alarm history 4 Read referrred to in the low-order 1 byte.
40505 Alarm history 5 Read Performing write using the register 40501
40506 Alarm history 6 Read batch-clears the alarm history. Set any
40507 Alarm history 7 Read value as data.
40508 Alarm history 8 Read
Alarm code list
Data | Description Data | Description Data | Description
HO0O0 No alarm H52 ILF HB3 PE2
H10 OoC1 H60 OLT HCO CPU
H11 0OC2 H70 BE HC1 CTE
H12 OC3 H80 GF HC2 P24
H20 ov1l H81 LF HC4 CDO
H21 ov2 H90 OHT HC5 IOH
H22 ov3 H91 PTC HC6 SER
H30 THT HAO OPT HC7 AIE
H31 THM HAl OP1 HF1 E.1
H40 FIN HBO PE HF6 E.6
H50 IPF HB1 PUE HF7 E.7
H51 UvT HB2 RET HFD E.13
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3.19 Special operation and frequency control

Refer t
Purpose Parameter that must be set eter to
page
Perform process control such as Pr. 127 to Pr. 134,
pump and air volume. PID control Pr. 575 to Pr. 577 188
Pump function by multiple motors Advanced PID function Pr. 575 to Pr. 591 201
Traverse function Traverse function Pr. 592 to Pr. 597 210
Switch between the inverter Commercial power supply-
operation and commercial power- . ' P PRy Pr. 135 to Pr. 139, Pr. 159 196
. inverter switchover function
supply operation to operate.
Avoid overvoltage alarm due to Regeneration avoidance
regeneration by automatic 9 . Pr. 882 to Pr. 886 212
; function
adjustment of output frequency

3.19.1 PID control (Pr. 127 to Pr. 134, Pr. 575 to Pr. 577)

The inverter can be used to exercise process control, e.g. flow rate, air volume or pressure.
The terminal 2 input signal or parameter setting is used as a set point and the terminal 4 input signal used as
a feedback value to constitute a feedback system for PID control.

Parameter Name Initial Setting Description
Number Value Range
. Set the frequency at which the control is automatically
127 :\L?tzggf/rgrl zggoerzsgs 9999 0to 400Hz changed to PID control.
9999 Without PID automatic switchover function
10 PID reverse action Deviation value signal input
11 PID forward action (terminal 1)
20 PID reverse action Measured value (terminal 4 )
128 PID action selection 10 21 PID forward act!on Set pC-)Ir‘I.t (terminal 2 or P_r. 133)
50 PID reverse action Deviation value signal input
51 PID forward action | (LONWORKs, CC-Link communication)
60 PID reverse action Measured value, set point input
61 PID forward action | (LONWORKS, CC-Link communication)
If the proportional band is narrow (parameter setting is
small), the manipulated variable varies greatly with a slight
0.1 to 1000% change of the measured value. Hen_c_e,_ as the_ prqportional
1291 PID proportional band 100% ' band narrows, the response sensitivity (gain) improves
but the stability deteriorates, e.g. hunting occurs.
Gain Kp = 1/proportional band
9999 No proportional control
For deviation step input, time (Ti) required for only the
integral () action to provide the same manipulated
130 +1 PID integral time 1s 0.1 to 3600s yarlable gs that for the proportlona! (P) action. As thg
integral time decreases, the set point is reached earlier
but hunting occurs more easily.
9999 No integral control.
Set the upper limit value. If the feedback value exceeds
0 to 100% the setting, the FUP signal is output. The maximum input
131 PID upper limit 9999 (20mA/5V/10V) of the measured value (terminal 4) is
equivalent to 100%.
9999 No function
Set the lower limit value. If the measured value falls
0 to 100% beloyv the _setting range, the FDN signal is output. The
132 PID lower limit 9999 maximum input (20mA/5V/10V) of the process value
(terminal 4) is equivalent to 100%.
9999 No function
13341 PID action set point 9999 0 to 100% Used_ to set. the s_et point for I?ID control.
9999 Terminal 2 input is the set point.
For deviation lamp input, time (Td) required for providing
0.01to only the manipulated variable for the proportional (P)
134 =1 PID differential time 9999 10.00s action. As the differential time increases, greater
response is made to a deviation change.
9999 No differential control.
b= )
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7/ Special operation and frequency control

Parameter Initial . —
Name Setting Range Description
Number Value 9 9 P
The inverter stops operation if the output
. . frequency after PID operation remains at less than
575 Outpu_t |nte_rrupt|on 1s 0 to 3600s the Pr. 576 setting for longer than the time set in Pr.
detection time
575.
9999 Without output interruption function
576 Outpu_t interruption OHz 0 to 400Hz Set the f_requency at which the output interruption
detection level processing is performed.
- - - 5
577 Output interruption 1000% 900 to 1100% Set the Ievgl (Pr. 577 minus 1_000 %) to release the
release level PID output interruption function.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
*1  Pr. 129, Pr. 130, Pr. 133 and Pr. 134 can be set during operation. They can also be set independently of the operation mode.

(1) PID control basic configuration
- Pr. 128 ="10, 11" (Deviation value signal input)

Inverter circuit

. s . | PID operation
Set point _[\Dewatlon signal ! ;
= Terminal 1 1 Kp<1+-7 +Td xs)
Oto+10VDC | L\ Tixs 7|
To outside (0to £5V)

Feedback signal (measured value)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time
- Pr. 128 = "20, 21" (Measured value input)

Inverter circuit

Pr. 133 or ! :
terminal 2 N R F’|D&31pﬂ

Set point ! KPQ’“WdeS)
0 to 5VDC !

(0 to 10V, 4 to 20mA) T Terminal 4
Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time

)
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(2) PID action overview

1) P1 action

A combination of P action (P) and | action (l) for providing a
manipulated variable in response to deviation and changes with

. R
time. X Measured value

[Operation example for stepped changes of process value] P action

Deviation Set point

H

Time

(Note) PI action is the sum of P and | actions.

| action

. Time

|
|
Pl action / .
Time

2) PD action
A combination of P action (P) and differential control action (D) for
providing a manipulated variable in response to deviation speed Set point
to improve the transient characteristic. - _’\\L%Deviaﬁon
| Measﬁred value
[Operation example for proportional changes of process value] P action

Time

|
|
|
|
|
|
‘ Time
I
|
|
|
|
|
I

|
|
|
|
PD !
action | ‘

(Note) PD action is the sum of P and D actions.

Time
3) PID action
The PI action and PD action are combined to utilize the advantages of both
actions for control. Set point

<+ Doviati
(Note) PID action is the sum of P, | and D actions. et

|
|
| Measured value
|
|

Time

Time

Time

)
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7/ Special operation and frequency control

4)Reverse action
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is negative,
and decreases the manipulated variable if deviation is positive.

Deviation Set point

[Heating] \1‘\ v/
Set4+><g—>(>9 Cold — Increase v
oint X<0 Hot — Decrease
P ) \ Measured value

Feedback signal
(measured value)

5)Forward action
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is negative,
and decreases the manipulated variable if deviation is positive.
[Cooling] Measured value
X>0 Set point

Set * Too cold — Decrease
point R X<0 Hot — Increase N /

Feedback signal -
(measured value) Deviation

Relationships between deviation and manipulated variable (output frequency)

Deviation
Positive Negative
Reverse action 2 N
Forward action N 2

(3) Connection diagram

- Source logic
- Pr. 128 = 20 MCCB Inverter Pump
-Pr.183 =14 —x R/L1 U —
_ Power supply —x_: S/L2 V P
-Pr.192 =16 X
-Pr.193=14 Forward b orr
-Pr.194 =15 rotation
Reverse ¢ STR
rotation )
PID control 0 RT(X14)3 2-wire type 3-wire
selection bpc *2(PID)SU ¢—> During PID action Detector type
*2(FUP)FU ¢—> Upper limit
Setting 10 2(FDN)OL o—>Lower limit . .
Potentiometer 2 “2(RL)IPF ¢ ggtr;’/vua;rd rotation | i i
(Set point setting) Reverse rotation L
5 output (ouT Cb l‘v(l)24V)
SE ¢ Output signal common ‘F I
a
(Measured value) 4 to 20mA J ‘ ‘
[
,7% 3
AC1¢
200/220V 50/60Hz >——

*1  The power supply must be selected in accordance with the power specifications of the detector used.
*2  The used output signal terminal changes depending on the Pr. 190 to Pr. 196 (output terminal selection) setting.
*3  The used output signal terminal changes depending on the Pr. 178 to Pr. 189 (input terminal selection) setting.

PARAMETERS
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(4) 1/O signals and parameter setting
- Turn on the X14 signal to perform PID control. When this signal is off, PID action is not performed and normal
inverter operation is performed. (Note that the X14 signal need not be turned on for PID control via LONWORKS
communication.)
- Enter the set point across inverter terminals 2-5 or into Pr. 133 and enter the measured value signal across
inverter terminals 4-5. At this time, set "20" or "21" in Pr. 128.
- When entering the externally calculated deviation signal, enter it across terminals 1-5. At this time, set "10" or
"11"in Pr. 128.
Signal Terminal Used Function Description Parameter Setting
X14 PID cqntrol Turn on X14 to perform PID control. | Set 14 to any of Pr. 178 to Pr. 189.
selection
Depending on By turning on X64, forward action can
Pr. 178 to Pr. 189 PID forwarg/ be selected for PID reverse action (Pr.
X64 reverse action ~ . Set 64 to any of Pr. 178 to Pr. 189.
switchover 128 =10, 20), and reverse action for
forward action (Pr. 128 = 11, 21).
Enter the set point for PID control. Pr. 128 = 20, 21, Pr. 133 =9999
) ) Set point inout 0to 5V......0 to 100% Pr.73=1+, 3,5, 11, 13, 15
eLPOINEINPUE 7546 10V.... 0 to 100% Pr.73=0, 2, 4, 10, 12, 14
4 to 20mA. 0 to 100% Pr.73=6,7
L Set the set value (Pr. 133) from the | Pr. 128 = 20, 21, Pr. 133 = 0 to
PU — Set point input . .
operation panel or parameter unit. 100%
Input the deviation signal calculated Pr.128 = 10 1, 11
5 externally.
o . . —
c 1 1 _Dewatlon signal 5V 10 45V . -100% to +100% Pr.73=2,3,5,7,12, 13, 15,
input 17
10V t0 +10V.....-100% to +100% | - o= 01+, 4. 6,10. 11,
14, 16
Input the signal from the detector Pr. 128 = 20, 21
(measured value signal).
4 4 Measured value 410 20mA.0 to 100% Pr.267=0
inpu
P 010 5V.....0 to 100% Pr.267 =1
0 to 10V....0 to 100% Pr. 267 =2
Deviation value Input the deviation value from _
Communi- input LONWORKS, CC-Link communication. Pr. 128 = 50, 51
cation — Set value, Input the set value and measured
2 measured value | value from LONWORKS , CC-Link Pr. 128 = 60, 61
input communication.
Output to indicate that the measured Pr. 128 =20, 21, 60, 61
FUP Upper limit output | value signal exceeded the upper limit Pr. 131 » 9999
PP P value (P% 131) PP Set 15 or 115 to any of Pr. 190 to
' ' Pr. 196. *3
Output when the measured value Pr. 128 =20, 21, 60, 61
FDN Lower limit output | signal falls below the lower limit (Pr. Pr. 132 # 9999
P 1??2) | Set 14 or 114 to any of Pr. 190 to
' Pr. 196. 3
- Depending on "Hi" is output to indicate that the
= L
2 Pr. 190 to Pr. 196 Forward ('reve_rse) ou'tpu_t indication of _the parameter Set 16 or 116 to any of Pr. 190 to
= RL rotation direction | unit is forward rotation (FWD) or
) w2 e L Pr. 196. *3
output Low" to indicate that it is reverse
rotation (REV) or stop (STOP).
During PID . Set 47 or 147 to any of Pr. 190 to
PID control activated Turns on during PID control. Pr. 196, +
Pr. 575 = 9999
SLEEP PID output Tums on when the PID output| o 74 0170 16 any of Pr. 190 to
interruption interruption function is performed.
Pr. 196. *3
SE SE Output terminal Common terminal for terminals FUP,
common FDN, RL, PID and SLEEP

*1  The hatched area indicates the parameter initial value.

*2  For the setting method via LONWORKS communication, refer to the LONWORKS communication option (FR-A7NL) instruction manual.
For the setting method via CC-Link communication, refer to the CC-Link communication option (FR-A7NC) instruction manual.

*3  When 100 or larger value is set to any of Pr. 190 to Pr. 196 (output terminal function selection), the terminal output has negative logic.
(Refer to page 95 for details)

—— CAUTION

Changing the terminal function using any of Pr. 178 to Pr. 189, 190 to Pr. 196 may affect the other functions. Please make
setting after confirming the function of each terminal.

192

D
BCI.

elektromotoren
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(5) PID control automatic switchover control (Pr.127)

- For a fast system startup at an operation start, the system can be started up in normal operation mode only at a start.

- When the frequency is set to Pr. 127 PID control automatic switchover freqeuncy within the range 0 to 400Hz, the
system starts up in normal operation mode from a start until Pr. 127 is reached, and then it shifts to PID control
operation mode. Once the system has entered PID control operation, it continues PID control if the output
frequency falls to or below Pr. 127.

Output frequency
A Normal
operation PID control
4+—>

Pri27

} Time

(6) PID output suspension function (SLEEP function) (SLEEP signal, Pr. 575 to Pr. 577)
- The inverter stops operation if the output frequency after PID operation remains at less than the Pr. 576 Output
interruption detection level setting for longer than the time set in Pr. 575 Output interruption detection time. This
function can reduce energy consumption in the low-efficiency, low-speed range.

- When the deviation (= set value - measured value) reaches the PID output shutoff cancel level (Pr. 577 setting -
1000%) while the PID output interruption function is on, the PID output interruption function is canceled and PID
control operation is resumed automatically.

- While the PID output interruption function is on, the PID output interruption signal (SLEEP) is output. At this
time, the inverter running signal (RUN) is off and the PID control operating signal (PID) is on.

Reverse action (Pr.128=10)

Deviation

Pr577-1000% === === ===n==mm = mmm e T TTN e Cancel
level

Output frequency A

Pr.576

Less than Pr. 575 —>
Pr. 575 or more | SLEEP period

. P Time
RUN OFF
PID ! !
SLEEP ON

(7) PID monitor function
- The PID control set value, process value and deviation value can be output to the operation panel monitor
display and terminal CA, AM.
- The deviation monitor can display a negative value on the assumption that 1000 is 0%. (The deviation monitor
cannot be output from the terminal CA, AM.)

w

- For the monitors, set the following values in Pr. 52 DU/PU main display data selection, Pr. 54 CA terminal function N
selection, and Pr. 158 AM terminal function selection. ﬁ
|_

. . L. Minimum Terminal CA, L
Setting | Monitor Description Increments | AM Eull Scale Remarks s

52 PID set point 0.1% 100% For deviation input (Pr. 128 = 10, 11), the monitor é

53 PID measurement value 0.1% 100% value is always displayed as 0. ELE

Value cannot be set to Pr. 54 or Pr. 158.

i i 0, J—
54 PID deviation value 0.1% The PID deviation value of 0% is displayed as 1000.

)
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(8) Adjustment procedure

Parameter setting

‘ Adjust t

Terminal setting

Set the
function

‘ Turn on the X14 signal.

Operation ‘

(9) Calibration example

he PID control parameters, Pr. 127 to Pr. 134 and Pr. 575 to Pr. 577.

1/0O terminals for PID control. (Pr. 178 to Pr. 189 (Input terminal
selection), Pr. 190 to Pr. 196 (output terminal function selection))

(A detector of 4mA at 0°C and 20mA at 50°C is used to adjust the room temperature to 25°C under PID control.
The set point is given to across inverter terminals 2-5 (0 to 5V).)

194

Determination of set poind

Determine the set point of
what is desired to be adjusted.

------ Set the room temperature to 25C .
Set Pr. 128 and turn on the X14 signal to enable PID control.

'

Conversion of set point into l’/}J

Calculate the ratio of the set
point to the detector output.

------ Detector specifications
When 0°C—4mA and 50C—20maA are used, the set point 25T is 50% on
the assumption that 4mA is 0% and 20mA is 100%.

!

Make calibration.

| ------ Make the following calibration* when the target setting input (0 to 5V) and

!

detector output (4 to 20mA) must be calibrated.

Setting of set point )

Input a voltage across terminals
2-5 according to the set value %.

------ When the set point is 50%
As the terminal 2 specifications are 0% — 0V and 100% — 5V, input 2.5V
to the terminal 2 for the set point of 50%.

'

Operation )

Set the proportional band (Pr.
129) to a slightly larger value,
the integral time (Pr. 130) to a
slightly longer time, and the
differential time (Pr. 134) to
"9999" (no function), and turn

on the start signal.

""" When the parameter unit is used for operation, input the set point (0 to
100%) to Pr. 133.
When performing operation, first set the proportional band (Pr. 129) to a
slightly larger value, the integral time (Pr. 130) to a slightly longer time,
and the differential time (Pr. 134) to "9999" (no function), and while looking
at the system operation, decrease the proportional band (Pr. 129) and
increase the integral time (Pr. 130).

!

Yes

Is the set point stable?

v

Parameter adjustment )

To stabilize the measured value,
change the proportional band (Pr.
129) to a larger value, the integral
time (Pr. 130) to a slightly longer
time, and the differential time (Pr.
134) to a slightly shorter time.

Parameter optimization)

While the measured value is stable
throughout the operation status, the
proportional band (Pr. 129) may be
decreased, the integral time (Pr. 130)
decreased, and the differential time
(Pr. 134) increased.

v

Adjustment end

* When calibrati
is required

on — Using calibration Pr. 902 and Pr. 903 (terminal 2) or Pr. 904 and Pr. 905
(terminal 4), calibrate the detector output and target setting input.
Make calibration in the PU mode during an inverter stop.

D
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<Set point input calibration>

1. Apply the input voltage of 0% set point setting (e.g. 0V) across terminals 2-5.

2. Enter in C2 (Pr. 902) the frequency which should be output by the inverter at the deviation of 0% (e.g. OHz).
3.In C3 (Pr. 902), set the voltage value at 0%.

4. Apply the voltage of 100% set point (e.g. 5V) to across terminals 2-5.

5. Enter in Pr. 125 the frequency which should be output by the inverter at the deviation of 100% (e.g. 50Hz).
6. In C4 (Pr. 903), set the voltage value at 100%.

<Detector output calibration>

1. Apply the output current of 0% detector setting (e.g. 4mA) across terminals 4-5.

2. Make calibration using C6 (Pr. 904).

3. Apply the output current of 100% detector setting (e.g. 20mA) across terminals 4-5.
4. Make calibration using C7 (Pr. 905).

| REMARKS |
I - The frequency set in C5 (Pr. 904) and Pr. 126 should be the same as set in C2 (Pr. 902) and Pr. 125.

The results of the above calibration are as shown below:

[Set point setting] [Detection value] [Manipulated variable]
Manipulated variable (Hz)

0 20 (mA) 0 100 Deviation (%)

—— CAUTION
- If the multi-speed (RH, RM, RL signal) or jog operation (jog signal) is entered with the X14 signal on, PID control is stopped

and multi-speed or jog operation is started.
If the setting is as follows, PID control becomes invalid. Pr. 79 = "6" (switchover mode)
When the Pr. 128 setting is "20" or "21", note that the input across inverter terminals 1-5 is added to the set value across
terminals 2-5.
When Pr. 22 = "9999", the terminal 1 is used for stall prevention level input. Therefore, when using the terminal 1 for PID
control, set Pr. 22 to other than "9999".
Changing the terminal function using any of Pr. 178 to Pr. 189, Pr. 190 to Pr. 196 may affect the other functions. Please make
setting after confirming the function of each terminal.
The remote operation function is invalid during PID operation.

+ Parameters referred to ¢
Pr.59 Remote function selection (35~ Refer to page 76

Pr.73 1Analog input selectioni (3~ Refer to page 129

Pr.79 Operation mode selection 035 Refer to page 146

Pr. 178 to Pr.189 (Input terminal function selection) (=5~ Refer to page 89

Pr. 190 to Pr. 196 (output terminal function selection) (& Refer to page 95

C2 (Pr. 902) to C7 (Pr. 905) Freguency setting voltage (current) bias/gain 03~ Refer to page 133

w
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3.19.2 Commercial power supply-inverter switchover function (Pr. 135 to Pr. 139, Pr. 159)

The complicated sequence circuit for commercial power supply-inverter switchover is built in the inverter.
Hence, merely inputting the start, stop or automatic switchover selection signal facilitates the interlock
operation of the switchover magnetic contactor.

EE?page 81
Parameter N Initial Setting o
ame Description
v Number Value Range
& page 144 . Without commercial power-supply switchover
Commercial power-supply 0 sequence
135 switchover sequence output 0 .q - -
terminal selection 1 With commercial power-supply switchover
sequence
136 MC switchover interlock time 1s 0 to 100s f/leé?)the operation interlock time of MC2 and
Set the time slightly longer (0.3 to 0.5s or so) than
137 Waiting time at a start 0.5s 0 to 100s | the time from when the ON signal enters MC3 until
it actually turns on.
0 Inverter output is stopped (motor coast) at
) inverter fault.
Commercial power-supply — - -
138 operation switchover selection at 0 Operatloq is automatically SW'tCh,ed to t_he
an alarm 1 commercial power-supply operation at inverter
fault (Not switched when an external thermal
error occurs)
Set the frequency to switch the inverter
operation to the commercial power-supply
operation.
Automatic switchover frequency 0t Inverter operation is performed from a start until
. . 0 60Hz .
139 between inverter and commercial 9999 Pr. 139 is reached, and when the output
power-supply operation frequency is at or above Pr. 139, inverter
operation is automatically switched to
commercial power supply operation.
9999 Without automatic switchover
Valid during automatic switchover operation (Pr. 139
+9999)
When the frequency command decreases below
(Pr. 139 to Pr. 159) after operation is switched from
inverter operation to commercial power-supply
0 to 10Hz | operation, the inverter automatically switches
operation to the inverter operation and operates
at the frequency of frequency command. When
Automatic switchover ON range the inverter start command (STF/STR) is turned
159 between commercial power- 9999 off, operation is switched to the inverter operation
supply and inverter operation also.
Valid during automatic switchover operation (Pr. 139
+9999)
When the inverter start command (STF/STR) is
9999 turned off after operation is switched from the
inverter operation to commercial power-supply
inverter operation, operation is switched to the
inverter operation and the motor decelerates to
stop.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)
When the motor is operated at 60Hz (or 50Hz), more efficient operation can be performed by the commercial power
supply than by the inverter. When the motor cannot be stopped for a long time for the maintenance/inspection of the
inverter, it is recommended to provide the commercial power supply circuit.
To switch between inverter operation and commercial power supply operation, an interlock must be provided to
stop the motor once and then start it by the inverter in order to prevent the inverter from resulting in an
overcurrent alarm. Using the commercial power supply switchover sequence function that outputs the timing
signal for operation of the magnetic contactor, a complicated commercial power supply switchover interlock can
be provided by the inverter.
b= )
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(1) Connection diagram

- The following shows the connection diagram of a typical commercial power supply switchover sequence. Sink
logic, Pr. 185 ="7", Pr. 192 ="17", Pr. 193 ="18", Pr. 194 ="19"

MC2
- *1 Take caution for the capacity of the sequence output
terminal.
External The used terminal changes depending on the setting of Pr.
MCCB MC1 thermal relay 190 to Pr. 196 (output terminal function selection).
—x ~—RIL1 . . tput Terminal
—x:t > ——1S/L2 IM Output Terminal Capacity o pg el a
—x T3 Permissble Load
= Inverter open collector output
R1/L1 24VDC 0.1A
RUN, SU, IPF, OL, FU
I(?verte[jstatrtt_ ) S I( t | tput (Ai C1
orward rotation o nverter relay outpu -C1,
Inverter/commercial —STF  (MC1)IPF > B1-C1, A2-B2, B2-C2) 230VAC 0.3A
power-supply switchovert-——CS ! Relay output option (FR-A7AR) 30vDC 0.3A
Operation interlock MRS . 4Mc3 y p P
S0 ™2 T
External L
thermal reset ] ‘FJ{%%(OH) T 24VDC *2  When connecting a DC power supply, insert a protective
& PC 4 4 MC2 diode. When connecting an AC power supply, connect a
(MC3)FU _"\I@ relay output option (FR-A7AR) and use a contact output.
Frequenf;y ﬂ ;0 *3  The used terminal changes depending on the setting of Pr.
setting signal 5 SE 180 to Pr. 189 (input terminal function selection).

I
Commercial power supply switchover sequence
connection diagram

—— CAUTION
Use the commercial power supply switchover function in external operation mode. Be sure to connect the other power
supply since the function is not performed normally unless the connection terminals R1/L11, S1/L21 are not connected to
the other power supply (power supply that does not pass MC1).

Be sure to provide mechanical interlocks for MC2 and MC3.

- Operations of magnetic contactors (MC1, MC2, MC3)

Operation (O: Shorted, x: Open)
Magnetic . i .
9 Installation Place el During Inverter At an Inverter
Contactor Power Supply .
. Operation Alarm Occurrence
Operation
Between power supply and X
MC1 inverter input © © (Shorted by reset)
X
Between power supply and (Can be selected
MC2 P PRl @) X using Pr. 138, always
motor
open when external
thermal relay is on)
MC3 Between inverter output and » o »
motor
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Special operation and frequency control \f

- The input signals are as indicated below.

. . . . MC Operation +*6
Signal | Terminal Used Function Operation :
MC1 s MC2 MC3
ON ..... Commercial-inverter o o o
Operation enable/disable operation enabled
MRS MRS ) a—
selection «1 OFF ...Commercial-inverter “ No
operation disabled change
. ON...... Inverter operation X O
cs cs Inverter/commercial -
switchover < OFF ...Comm'erC|aI power suply o o "
operation
Inverter operation ON...... Forward rotation (reverse
STF d (Invalid f tati © *
(STR) STF(STR) command (Invalid for rotation)
commercial operation) s | OFF....Stop ... OFF ©) X
oy |Set'7toanyof | External thermal relay ON .....Motor normal o — —
Pr. 180 to Pr. 189. | input OFF ....Motor abnormal x x x
. e No No
RES RES Operating status ON......Initialization change x change
initialization -
OFF ....Normal operation @) — —

*1  Unless the MRS signal is turned on, neither commercial power supply operation nor inverter operation can be performed.
*2  The CS signal functions only when the MRS signal is on.
*3  STF (STR) functions only when both the MRS signal and CS signal are on.

*4  The RES signal enables reset input acceptance selection using Pr. 75 Reset selection/disconnected PU detection/PU stop selection.

*5  MC1 turns off when an inverter alarm occurs.

*6  MC operation
O :MC-ON
x :MC-OFF
—  Inverter operation
Commercial power supply operation

No change : The status before the signal turns on or off is held.

- The output signals are as indicated below.

MC2 is off and MC3 is on
MC2 is on and MC3 is off

Signal U P Description
9 (Pr. 190t0 Pr. 196 setting) P

MC1 17 Control signal output of inverter input side magnetic
contactor MC1
Control signal output of inverter output side

MC2 18 :
magnetic contactor MC2
Control signal output of commercial power supply

MC3 19 . :
operation magnetic contactor MC3

198
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7/ Special operation and frequency control

(2) Commercial power supply-inverter switchover operation sequence

- Operation sequence example when there is no automatic switchover sequence (Pr. 139 = "9999")

ON
Power supply OFF |
Operation interlock ON ON : Operation enabled
(MRS) OFF ! OFF: Operation disabled
Inverter Run command ON 3
(STF) OFF : OFF: Stop
|

Inverter/commercial ON
power-supply
switchover (CS) OFF

| ON : Forward rotation

]

: ON : Inverter operation
|

]

OFF: Commercial power-supply operation

1

\

|

\

|

|

\

|

\

|

1

|
Inverter input side MC ON [Z/I
(MC1) oFF

Inverter output side MC ON %
(MC3) oFF

Off only at inverter alarm
T 7
i

MC for commercial ON
power-supply
operation (MC2)

i
I
I
'
I
I
|
Each timer H

Pr57 \Pr.136

Indicates the delay time until
“ the MC turns on (off).

TR

Pr.137 MC3 start (waiting time)
Pr.57 reset time
Pr.58 Switchover cushion time

Operating status

I
|
|
T
I
I
I
I
|
.
T
I
]
I
T
I
I
I
i
I
! Pr.136 MC switchover interlock time
I
I
I
I
I
I
I
I
I
I
I
I
)
I
I
I
!
(motor speed) 1

|
|
|
|
|
|
|
|
\
NV 'Coasting jpower-

T T
l ! Coasting | INV Stop
operation | 1supply ! ' operation

I 'operation ! .

- Operation sequence example when there is automatic switchover sequence (Pr. 139 = "9999", Pr. 159 = "9999")

sTF ON | |

OFF

Output frequencyi Pri39 —-

Frequency command

! ! : t - » Time
Actual motor speed | | | | i
‘ : ‘ ‘ 3 » Time
INV ON — | —
operation  MC3 P w C
Commercial 3 i i ‘ i !
power- MC2 ON | ! ! : !
supply OFF . f !
operation < > < P :
C A
A: Pr.136 MC switchover interlock time B : Pr.137 Start waiting time
C : Pr.57 Restart coasting time D : Pr.58 Restart cushion time

- Operation sequence example when there is automatic switchover sequence (Pr. 139 = "9999", Pr. 159 = "9999")

sTF ON | |

OFF

Output frequencyi Pri39 -

Frequency command

— : l — > Time
Actual motor speed | | | i | | i
b T ! T %)
Lo Lo ! Lo o
1 : ‘ 3 I : 3 » Time Lll_J
INV ON — - | - i
operation MC3 OFF | 3 | ! 1 | | ! 1 S
Commercial 4 b ! b ! Lo <
power- MC2 b ! o ! o (0
supply OFF . ! ! <
operation > “«—> o e e ] > D O e e o
C A A B C D A A B C D
A Pr.136 MC switchover interlock time B : Pr137 Start waiting time
C : Pr.57 Restart coasting time D : Pr.58 Restart cushion time
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(3) Operation procedure

- Procedure for operation
Operation pattern

| Power supply ON ‘ Pr. 135 = "1" (open collector output terminal of inverter)

Pr. 136 = "2.0s"
| Setting the parameters ‘ Pr. 137 ="1.0s" (Set the time longer than the time from when
I MC3 actually turns on until the inverter and motor are

| Start inverter operation ‘ connected. If the time is short, a restart may not function
1 properly.)

Constant-speed commercial Pr. 57 ="0.5s"
power-supply operation Pr. 58 = "0.5s" (Be sure to set this parameter when
commercial power supply operation is switched to inverter
Deceleration (stop) :
inverter operation operation.)
2)Signal ON/OFF after parameter setting
MRS CS STF MC1 MC2 MC3 Remarks
Power supply OFF OFF OFF OFF - ON OFF OFF > ON Eﬁgg"a' operation
ON (OFF) (OFF) (OFF) (OFF > ON) (OFF) (OFF>ON) | o} gperation mode)
At start OFF > ON | OFF > ON | OFF - ON ON OFF ON
(inverter)
At constant mgg :3::: g?f after
speed ON ON —> OFF ON ON OFF > ON | ON - OFF | (coasting status during
(commercial ) .
ower supply) this period)
P PRy Waiting time 2s
Switched to mgg tutr?]rsnzﬁ on after
inverter for ON OFF > ON ON ON ON —> OFF | OFF - ON | (coasting status during
deceleration . .
(inverter) this period)
Waiting time 4s
Stop ON ON ON — OFF ON OFF ON
CAUTION

Connect the control power supply (R1/L11, S1/L21) in front of input side MC1. If the control power supply is connected
behind input side MC1, the commercial power supply-inverter switchover sequence function is not executed.

The commercial power supply-inverter switchover sequence function is valid only when Pr. 135 = "1" in the external
operation or combined operation mode (PU speed command, external operation command Pr. 79 = "3"). When Pr. 135 ="1"
in the operation mode other than the above, MC1 and MC3 turn on.

When the MRS and CS signals are on and the STF (STR) signal is off, MC3 is on, but when the motor was coasted to a
stop from commercial power supply operation last time, a start is made after the time set to Pr. 137 has elapsed.

Inverter operation can be performed when the MRS, STF (STR) and CS signals turn on. In any other case (MRS signal -
ON), commercial power supply operation is performed.

When the CS signal is turned off, the motor switches to commercial power supply operation. However, when the STF (STR)
signal is turned off, the motor is decelerated to a stop in the inverter operation mode.

When both MC2 and MC3 are off and either MC2 or MC3 is then turned on, there is a waiting time set in Pr. 136.

If commercial power supply-inverter switchover sequence is made valid (Pr. 135 = "1"), the Pr. 136 and Pr. 137 settings are
ignored in the PU operation mode. The input terminals (STF, CS, MRS, OH) of the inverter return to their normal functions.
When the commercial power supply-inverter switchover sequence function (Pr. 135 = "1") and PU operation interlock
function (Pr. 79 = "7") are used simultaneously, the MRS signal is shared by the PU operation external interlock signal
unless the X12 signal is assigned. (When the MRS and CS signals turn on, inverter operation is enabled)

Changing the terminal function using any of Pr. 178 to Pr. 189, 190 to Pr. 196 may affect the other functions. Please make
setting after confirming the function of each terminal.

——— ¢ Parameters referred to ¢
Pr. 11 DC injection brake operation time (35 Refer to page 85
Pr. 57 Restart coasting time (35~ Refer to page 113
Pr. 58 Restart cushion time (3~ Refer to page 113
Pr. 79 Operation mode selection (3~ Refer to page 146
Pr. 178 to Pr. 189 (Input terminal function selection) (3 Refer to page 89
Pr. 190 to Pr. 196 (Output terminal function selection) (3~ Refer to page 95
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7/ Special operation and frequency control

3.19.3 Advanced PID function (pump function) (Pr. 575 to Pr. 591)

PID control function can adjust the volume of water, etc. by controlling a pump. Multiple motors (4 motors
maximum) can be controlled by switching between the inverter-driven operation and commercial power-
driven operation.Use Pr. 579 Motor connection function selection to select switchover operation of the motor. Up

to three auxiliary motors can be connected.

Plil‘[]anznbe;rer Name {Eﬁ Setting Range Description
If the output frequency after PID
. . . operation remains lower than the Pr. 576
575 Qutput interruption detection 1s 0 to 3600s setting for longer than the time set in Pr.
time 575, the inverter stops operation.
9999 Without output interruption function
576 Output interruption detection OHz 0 to 400Hz Set the f_requency at_ wh_ich the output
level interruption processing is performed.
Level at PID output interruption function
577 Output interruption release level 1000% 900 to 1100% | is canceled
Set (Pr. 577 — 1000%)
0 No auxiliary motor operation
578 Auxiliary motor operation selection 0 Set the number of auxiliary motors to be
1to3 un
0 Basic system
579 Motor_connection function 0 1 Alternative system
selection 2 Direct system
3 Alternative-direct system
You can set the time until MC
580 MC switching interlock time 1s 0to 100s switchover interlock time when Pr. 579 =
2 is set.
You can set the time from when the MC
. . is switched until it starts when Pr. 579 =
581 Start waiting time 1s 010 100s 2. Set this time a little longer than the
MC switching time.
You can set the deceleration time for
0 to 36005 F:Iecreas!ng the output freqyency of the
582 Auxiliary motor connection-time 1s inverter if a motor connection occurs
deceleration time under advanced PID control.
9999 The output frequency is not forcibly
changed.
You can set the acceleration time for
increasing the output frequency of the
Auxiliary motor disconnection- 0'to 3600s inverter if a motor disconnection occurs
583 time acceleration time 1s under advanced PID control.
9999 The output frequency is not forcibly
changed.
584 Auxiliary motor 1 starting frequency 50Hz 0 to 400Hz
585 Auxiliary motor 2 starting frequency 50Hz 0 to 400Hz Set'the frequency to connect an
auxiliary motor.
586 Auxiliary motor 3 starting frequency 50Hz 0 to 400Hz
587 Auxiliary motor 1 stopping frequency OHz 0 to 400Hz -
588 Auxiliary motor 2 stopping frequency OHz 0 to 400Hz i%ttg:e frequency to open an auxiliary
589 Auxiliary motor 3 stopping frequency OHz 0 to 400Hz
590 Auxiliary motor start detection time 5s 0 to 3600s You' can set the'delay time until the
auxiliary motor is started.
591 Auxiliary motor stop detection time 5s 0 to 3600s YOU. gan set the'delay time until the
auxiliary motor is stopped.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
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Special operation and frequency control \f

(1) Operation
- Set the number of commercial power supply operation motors in Pr. 578 Auxiliary motor operation selection and
motor switching method in Pr. 579 Motor connection function selection.

Pr.5_79 Name Description
Setting
The motor to be inverter-driven is always fixed and you can increase/decrease the number of

0 Basic system motors commercial power-driven by turning on and off the MC between the power supply and
motor with the output frequency.

As same as basic system (Pr. 579 = "0"), the motor to be driven by the inverter is fixed during

1 Alternative operation and you can control the number of motors operated by the commercial power with the

system output frequency. When the inverter stops by the sleep function, the MC between the inverter and
motor is switched to switch motors to be inverter-driven.
When the start signal is entered, the motor is started by the inverter. When the conditions to start the
next motor are established, switching MCs between the inverter and motor and the power supply and

2 Direct system motor will change the inverter driven motor to commercial power-supply operation and start the next
motor by the inverter. Adversely, when conditions to stop the motor is established while multiple motors
are running, motors stop in order of first started motor (in the commercial power-supply operation).
When the start signal is entered, the motor is started by the inverter. When the conditions to start
the next motor are established, switching MCs between the inverter and motor and the power
supply and motor will change the inverter driven motor to commercial power-supply operation and

. start the next motor by the inverter. Conversely, when the conditions for stopping the motors are
Alternative- . . . : .

3 direct system enabled during running of ;everal motors, the |nve.rter-dr|ven'motor is dece!erated to s stop and
the motors under commercial power supply operation are switched over to inverter-driven
operation after frequency search.Since frequency search is performed when the motor running
with commercial power-supply is switched to the inverter-driven operation, set a value other than
"9999" in Pr. 57 Restart coasting time. When Pr. 57 is set, the CS signal need not be turned on.

Flow rate Q
Qmax - — - — - —  — — -
B——f —
| |
QN — —
! | | ! |
at = AN N
I . NS
1) Pr.579=0 BEEERE i i C T Time
Motor 1 (M1) | @ oo eoo° [ [ ] o o0
Motor2 (M2) | — |O|O| O |O|O — ©) i
Motor3(M3) | — |—[|O]O |O]— — — — ==
Motor4 M4) | — |—|—|O |—|— - - i el
“ *1
2)Pr579=1 | I\ Y
Motor 1 (M1) | /@ | @ LA [ J [ J @ /|-
Motor2(M2) || — [O|D| O [O]O — @) — | |®®
Motor 3 (M3) [\ — [— O |O|— — — — 1| |—O
Motor 4 M4) [ \— |/~ O [-]|— — — —\|-|—
LV 4
3)Pr.579=2 N
Motor1 (M1) | @ |O|O| O |—|— — @ ® (00
Motor2 (M2) | — (@|O] O |O]|— — _ — e
Motor3(M3)| — |—|@| O |O — — —  |—=|=
Motor4 M4) | — |—|—| @ @|@® [ ] O —  |—]—
*2 2
4)Pr579=3 | I\ TN Time
Motor 1 (M1) |/ @ O\O O |@— _ _ _ O @ Inverter operation drive
Motor2 (M2) || — |@ Ol0|e® — _ Y [ P ‘
Motor 3 (M3) | — *|b O 0|0 M) ®) Y O Comm_ermal.power supply
operation drive
Motor 4 M4) [\— |-/—| @ |—|— — o — \|-|—

—

— Stop

*1  The starting order of motors is M2 - M3 — M1 if the last order is M1 — M2 — M3. (Pr. 579 = "1")
*2  The motor starts in order from the longest time (has not inverter-driven for the longest time) after the last inverter driving completion. The
motor 1 (M1) starts first when power is turned on for the first time or after reset. (Pr. 579 = "3")

| REMARKS

- The starting order of motors to be driven returns to the initial status at an inverter reset. (Pr. 579 = "1, 2, 3")
For Pr. 578 and Pr. 579, parameter write is disabled during operation.In addition, when the Pr. 578 or Pr. 579 setting has been
changed during stop, the starting order of motors also returns to the initial status.
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7/ Special operation and frequency control

(2) System configuration
- Basic system (Pr. 579 = "0")

Example pistributed water

MC
--------------- 5
PUMP4

RO4 2
RO3 PUMP3 %
Inverter RO2 PUMP2
coner o RST uvw«L—@ -------------
PPl PUMP1
Forward rotation STF I
Reverse rotation STR Supplied water
Advanced PID X14 | rT
control selection
PID forward-reverse X64 JOG
action switching
PC |
10 24vDC .
Setting potentiometer For 2-wire type | Detector
(Set point setting) 2 .
5 Source logic )
o When Pr. 183 = 14, Pr. 185 = 64,
Deviation signal — L Pr 194=72, Pr. 193 = 73, Pr. 192 = 74
4

(Process value) 4 to 20mA

24V

0 Power
supply

w

PARAMETERS

D
BCI 203

elektromotoren



Special operation and frequency control \f

- Alternative system (Pr. 579 = "1"), direct system (Pr. 579 = "2"), alternative-direct system (Pr. 579 = "3")

Example
Inverter o
Distributed water
Power o RST UVW@© - '%@T
supply
Forward rotation STF PUMP4
Reverse rotation STR FU o 4
Advanced PID X14 RT oL
control selection I
PID forward X64
-reverse JOG IPF PUMP3
action switching
PC SuU
10 RUN
Setting U -
potentiometer 2 SE C npo
(Set point setting) FR-A7AR B
(Option) -1 b024v
Deviation signal — 1 1A
4 1C T
RIO4 PUMP1
2A
For 2-wire|Detector
2C type
RO4 Supplied water
3A - +
3C

(Process value) 4 to 20mA

supply

24V

Power

Source logic

When Pr. 183 =14, Pr. 185 = 64
Pr.194=75,Pr. 193=71, Pr. 192=176
Pr 191=72,Pr 190=77, Pr. 320=73
Pr.321=178, Pr.322=74

*1  When driving three or more motors, use the plug-in option (FR-A7AR).
*2  Always provide mechanical interlocks for the MC.

3

I/0 signals

function selection) to assign a function to the X14 signal.
- PID control depends on the Pr. 127 to Pr. 134 settings. (Refer to page 188)
- Use Pr.190 to Pr.196 (output terminal function selection) or relay output option (FR-A7AR) to assign functions of motor
control signal to Pr.320 to Pr.322 (RAL, RA2, RA3 output selection). (Only positive logic is available for output terminals.

Turn the X14 signal on when performing advanced PID control. Set "14" in Pr. 186 to Pr. 189 (input terminal

Output Terminal Function
. Selection Setting .
Signal = - Function
Positive Negative
logic logic
SLEEP 70 1707 During PID output interruption
RO1 71 — 2 Commercial-power supply side motor 1 connection
RO2 72 — 2 Commercial-power supply side motor 2 connection
RO3 73 — 2 Commercial-power supply side motor 3 connection
RO4 74 — 2 Commercial-power supply side motor 4 connection
RIO1 75 — 2 Inverter side motor 1 connection
RIO2 76 — 2 Inverter side motor 2 connection *1
RIO3 77 —= Inverter side motor 3 connection
RIO4 78 —= Inverter side motor 4 connection
SE — — 2 Output terminal common *2
b= )
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7/ Special operation and frequency control

(4) Motor switchover timing

- Switchover timing at a start (stop) of an auxiliary motor 1 in the basic system (Pr. 579 = "0") and alternative
system (Pr. 579 = "1").

Pr. 590:
Output frequency Motor start detection time
A | |
Maximum S
frequency

Pr. 584:
Motor starting —m———7"7--—""—""—"—"7"-"—"-"—""-"—""> R — e
frequency

Variaton -~ \ N
Pr 587 Pr. 584-Pr. 587

Motor stopping —-—- -—- —_ - —_
frequency

Minimum |
frequency

Motor stop detection time

When the number of

ON
Relay output
y outp T motors increases

OFF

l When the number of

Relay output ON
v outp motors decreases

OFF

- Switchover timing at a start (stop) of an auxiliary motor 1 in the direct system (Pr. 579 = "2") and alternative-
direct system (Pr. 579 = "3").

Pr. 590:
Output frequency ‘Motor §tart detection time
A | |
Maximum | T
frequency i |
Pr. 584: i
Motor startingr—-——-—-— - ——
frequency
Variation
Pr. 587: Pr. 584-Pr. 587
Motor stopping ——-—- —_ - —_
frequency | v -~
mMmipimoum | -~ 5 4
frequency !
: — ‘ s 3
——> e Py 580+ Pr 58I Flow
| Pr. 591, i i
"Motor stop detection time" "Interlock time" + "start waiting time"
0
ON When the number of 1]
Relay output T ) -
OFF motors increases W
START <§E
N
Relay output o l When the number of Y
OFF motors decreases <
STOP a
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(5) Waiting time setting at MC switchover (Pr. 580, Pr. 581)

- Set a switching time of MC (e.g. time until RIO1 turns on after RO1 turns off) in Pr. 580 MC switching interlock time
in the direct system (Pr. 579 = "2").You can set the time from MC switch-over to a start (time from when RIO1
turns off and RIO2 turns on until inverter output starts). Set this time a little longer than the MC switching time.

- You can set the time from MC switch-over to a start (time from when RIO1 turns off and RIO2 turns on until
inverter output starts) in Pr. 581 Sart waiting time in the direct system (Pr. 579 = "2"). Set this time a little longer
than the MC switching time.

(6) Acceleration/deceleration time when an auxiliary motor is connected and disconnected
(Pr. 582, Pr.583)

- You can set the deceleration time in Pr. 582 Auxiliary motor connection-time deceleration time for decreasing the
output frequency of the inverter if an auxiliary motor connection occurs. Set the deceleration time in Pr. 582
from Pr. 20 Acceleration/decel eration reference frequency to stop.

The output frequency is not forcibly changed when "9999" is set.

- You can set the acceleration time in Pr. 583 Auxiliary motor disconnection-time acceleration time for accelerating the
output frequency of the inverter if an auxiliary motor disconnection occurs. Set the deceleration time in Pr. 583
from Pr. 20 Acceleration/decel eration reference frequency to stop.

The output frequency is not forcibly changed when "9999" is set.

Output frequency

Motor connection occurs v,
. /

Pr20  f----- R R R
|

<—><—> Time
Pr591 Pr583

| REMARKS |

Pr. 582 and Pr. 583 are not affected by the Pr. 21 Acceleration/deceleration time increments setting. (Setting range and setting
increments do not change.)

(7) Start of auxiliary motor (Pr. 584 to Pr. 586, Pr. 590)

- You can set the output frequency of the inverter-operated motor in Pr. 584 to Pr. 586 at which the commercial-
power supply operation motors start. When the output frequency equal to or higher than the setting continues
for longer than the time set in Pr. 590 Auxiliary motor start detection time, the commercial-power supply motors
start. In this case, the starting sequence depends on the pattern in Pr. 579 Motor connection function selection.

- Pr. 584 Auxiliary motor 1 starting frequency value means the frequency at which the first commercial-power supply
motor starts when the number of commercial-power supply motors.When starting the second commercial-
power supply motor when one commercial-power supply motor is running, set Pr. 585 Auxiliary motor 2 starting
frequency.

(8) Start of auxiliary motor (Pr. 587 to Pr. 589, Pr. 591)

- You can set the output frequency of the inverter-operated motor in Pr. 587 to Pr. 589 at which the commercial-
power supply operation motors stop. When the output frequency equal to or lower than the setting continues for
longer than the time set in Pr. 591 Auxiliary motor stop detection time, the commercial-power supply motors stop.In
this case, the stopping sequence depends on the pattern in Pr. 579 Motor connection function selection.

- Use Pr. 587 Auxiliary motor 1 stopping frequency to set the frequency at which one commercial-power supply
motor running stops. When stopping one commercial-power supply motor when two commercial-power supply
motors are running, set Pr. 588 Auxiliary motor 2 stopping frequency.

)
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(9) PID output interruption function (SLEEP function) (SLEEP signal, Pr. 575to Pr. 577 )

- If the output frequency after PID operation remains lower than the Pr. 576 Output interruption detection level for
longer than the time set in Pr. 575 Output interruption detection time, the inverter stops operation. The energy
consumption in the inefficient low speed region can be reduced.

- When the deviation (= set point — measured value) reaches PID output interruption release level (Pr. 577 setting
— 1000%) when the PID output interruption function is activated, PID output interruption function is released and
PID control operation is automatically resumed.

- PID output suspension signal (SLEEP) is output when the PID output interruption function is activated. At this
time, the inverter running signal (RUN) turns off and the PID control activated signal (PID) turns on.

Reverse action (Pr. 128 = 10)

Deviation
A

Pr.577-1000% |-======--mmmmmmmmmmmm oo e s TN e Cancel level

Output
frequency 4
Pr576 |------mmmm R R T e a e oo
A E—
Less than P 575 p;. 575 or more | SLEEP period ! >
v Time
RUN OFF
PID : :
SLEEP ON

(10) Timing diagram

- When using four motors in the basic system (Pr. 579 = "0")

STF |
(STR)
RO2 ‘
RO3 3 ‘ |
RO4 3 : ) 3
Pr590!  Pr590|  Pr590 3 |
Pr 126 " |

Inverter
M1 operation

€2 (902)

!
|
| |
! Commercial |
\power supply|
| operation |

w

M2

| Commercial |
| power supply!

M3 | |

| operation !

Commercial
power supply
M4 operation

PARAMETERS
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- When using two motors in the alternative system (Pr. 597 = "1")

STF |
(STR)

Sleep

RIO1 —

I
RIO2 |

Commercial power
Pr 576 supply operation

M1

1 | |
" C2(902) Sleep, Pr 125

50Hz

) \Pr. 584
Commercial power ‘

M2 supply operation i i

Inverter
operation

- When using two motors in the direct system (Pr. 597 = "2")

RIO1 _ i !
RIO2 } ;| L
RO1 A | -
i : |
P 380 | L Pr 580
Pr. 590" | N
Pr 125 — " | B
Pr. 584 \!Commercial power i i
| supply operation L Pr 581
M1 Inverter | PPy 0P AN
operation ! D } Inverter ration
| | Pr390 verter operatio
| ! Pr. 125 a—» !
50Hz | !
iPr. 58 | Commercial pgwer
M2 ! ! supply operation
0 / Inverter
Inverter €2 (902) operation
operation
—— CAUTION

- When a start signal is turned off while running, MC (RO1 to RO4) turns off and the inverter decelerates.
- When an error occurs while running, MC (RO1 to RO4) turns off and the inverter output is shut off.

D
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- When using two motors in the alternative-direct system (Pr. 579 = "3")

RIO2 : | ‘
RO1 . ;
RO2 =
PSSO Pr 380
Pr590°)
Pri2s —[ "
Pr 584 Commercial
power
Speed of coasting | supply i RN AL
motor 1(M1) operation
Inverter ! . Pre 580
operation ! « 20
Pr.581  Pr 59 ' Commercial
Speed of o power
motor 2(M2) P 587 supply
Inverter operation
; Pr. 902
operation The motoris || The starting motor is
inverter-driven || switched over from M1
after frequency| | to M2 after sleep.
search.
—— CAUTION

- If the start signal is turned off during operation, the inverter-driven motor is decelerated to stop, and the motors under
commercial power supply operation are switched over to inverter-driven operation one at a time and decelerated to a stop
after frequency search in order from the longest operation time.

When an error occurs while running, MC (RO1 to RO4) turns off and the inverter output is shut off.

If the MRS signal is turned on during operation, the motor driven by the inverter stops output. Although only the motor whose
commercial power supply operation is the longest time is switched to the inverter operation after elapse of time set in Pr. 591
Auxiliary motor stop detection time, the inverter remains in the output shut off status. Frequency search is made after the MRS
signal turns off and inverter operation is started.

If the starting signal is turned on during deceleration to a stop independently of the Pr. 579 setting, operation by the advanced
PID control is performed again at the point when the signal is turned on.

+ Parameters referred to ¢
Pr. 20 Acceleration/decel eration reference frequency, Pr. 21 Acceleration/deceleration timeincrements (%5~ Refer to page 78
Pr. 127 to Pr. 134 (PID control) (35~ Refer to page 188

Pr.178 to Pr.189 (input terminal function selection) (3 Refer to page 89

Pr. 190 to Pr. 196 (output terminal function selection) 035~ Refer to page 95

w
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3.19.4 Traverse function (Pr. 592 to Pr. 597)

| Traverse operation which varies the amplitude of the frequency in a constant cycle can be performed.
0% page 201

7 GG Name LIl Setting Range Description
frpage 3] Number Value 9 g P
0 Traverse function invalid
1 Traverse function is valid only in the
592 Traverse function selection 0 external operation mode
2 Traverse function is valid independently
of operation mode
. . Amplitude amount during traverse
593 Maximum amplitude amount 10% 0 to 25% .
operation
Amplitude compensation amount Compensation amount at the time of
594 P P 10% 0 to 50% amplitude inversion (acceleration —
during deceleration -
deceleration)
Amplitude compensation amount Compensation amount during
595 P P 10% 0 to 50% amplitude inversion operation
during acceleration . .
(deceleration — acceleration)
596 Amplitude acceleration time 5s 0.1 to 3600s Accelgratlon time during traverse
operation
597 Amplitude deceleration time 5s 0.1 to 3600s Decelgratlon time during traverse
operation

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

- When "1" or "2" is set in Pr. 592 Traver se function selection, turning on the traverse operation signal (X37) makes the
traverse function valid.
Set "37" in any of Pr. 178 to Pr. 189 Input terminal function selection and assign the X37 signal to the external
terminal.
When the X37 signal is not assigned to the input terminal, the traverse function is always valid (X37-ON).

fO: set frequency
f1: amplitude amount from the set
frequency
(fO x Pr.593/100)
f2: compensation amount at transition from
acceleration to deceleration
(f1 x Pr.594/100)
f3: compensation amount at transition from
deceleration to acceleration
(f1 x Pr.595/100)
t1: time from acceleration during traverse
operation (Time from (fO — f1) to (fO + f1)
(Pr. 596)
STF(STR t2: time from deceleration during traverse
sign;I ) —1ON | S operation (Time from (fO + f1) to (fO — 1)
X37 signal ———— |ON | I (Pr. 597)

Output frequency(Hz)  \.¢— Traverse operaton —

Ol

[
[

'
'
'
'
'
—p I ————— )

. !
s t1(Pr596) t2(Pr.597)

1) When the starting command (STF or STR) is switched on, the output frequency accelerates to the set frequency
fO according to the normal Pr. 7 Acceleration time.

2) When the output frequency reaches f0, traverse operation can be started by switching the X37 signal on, then
the frequency accelerates to fO + f1.(The acceleration time at this time depends on the Pr. 596 setting.

3) After having accelerated to fO + f1, compensation of f2 (f1 x Pr. 594) is made and the frequency decreases to fO-
f1. (The deceleration time at this time depends on the Pr. 597 setting.)

4) After having decelerated to fO — f1, compensation of f3 (f1 x Pr. 595) is made and the frequency again accelerates
to fO + f1.

5) If the X37 signal is turned on during traverse operation, the frequency accelerates/decelerates to fO according to
the normal acceleration/deceleration time (Pr. 7, Pr. 8).If the start command (STF or STR) is turned off during
traverse operation, the frequency decelerates to a stop according to the normal deceleration time (Pr. 8).

)
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REMARKS

When the second function signal (RT) is on, normal Acceleration/deceleration time (Pr. 7, Pr. 8) is the same as Second
acceleration/deceleration time (Pr. 44, Pr. 45).

Output frequency(Hz)

|_FO is rewritten at this point. |

Reflected on the action .
-~ at this point - If the set frequency (f0) and traverse operation parameters (Pr. 598 to

—————— Pr. 597) are changed, pattern operation is performed at changed fO
fo I_ﬂ after the output frequency reached fO before change.
----f0
1
Time(s)

ICIamped by Prl s - When the output frequency exceeds Pr. 1 Maximum frequency or Pr.2
pr.l f1 Minimum frequency, the output frequency is clamped at maximum/
fo minimum frequency while the set pattern exceeds the maximum/
Pr2 minimum frequency.

[ S-pattern acceleration | S-pattern
p deceleration

- When the traverse function and S-pattern acceleration/deceleration

fo
_______________ (Pr. 29 # 0) are selected, S-pattern acceleration/deceleration is

' performed only in the areas where operation is performed in normal
Acceleration and deceleration time (Pr. 7, Pr. 8). For acceleration/
: deceleration during traverse operation, linear acceleration/

STF(STR) ! D Time(s) deceleration is made.

signal  —l ON L

RH signal ON

Output frequency(Hz)

Stall prevention operation
i - When stall prevention is activated during traverse operation, traverse

operation is stopped and normal operation is performed. When stall

prevention operation ends, the motor accelerates/decelerates to f0 in

Secoleraic as normal acceleration/deceleration time (Pr. 7, Pr. 8). After the output
setinpr s frequency reaches f0, traverse operation is again performed.

i [ Accelerate as setin Pr. 7 |

Stall prevention operation Time(s)

—— CAUTION
When the value of amplitude inversion compensation amount (Pr. 594, Pr. 595) is too large, pattern operation as set is not
performed due to overvoltage shut-off and stall prevention.

Changing the terminal assignment using Pr. 178 to Pr. 189 (input terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

——— o Parameters referred to ¢
Pr. 1 Maximum frequency, Pr. 2 Minimum frequency 035~ Refer to page 66
Pr. 7 Acceleration time, Pr. 8 Deceleration time (35 Refer to page 78
Pr. 29 Acceleration/deceleration pattern selection (35~ Refer to page 81
Pr.178 to Pr.189 (input terminal function selection) (3%~ Refer to page 89
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Special operation and frequency control \f

3.19.5 Regeneration avoidance function (Pr.882 to Pr.886)

This function detects a regeneration status and increases the frequency to avoid the regeneration status.

®Possible to avoid regeneration by automatically increasing the frequency and continue operation if the fan
happens to rotate faster than the set speed due to the effect of another fan in the same duct.
Parameter Initial Setting —
Name Description
Number Value Range
Regeneration 0 Regeneration avoidance function invalid
882 avoidance operation 0 1 R . id ¢ ] lid
selection egeneration avoidance function vali
Set the bus voltage level at which regeneration avoidance
Regeneration operates. When the bus voltage level is set to low,
883 avoidance operation | DC760V * | 300 to 800V | overvoltage error will be less apt to occur. However, the
level actual deceleration time increases. The set value must be
higher than the power supply voltage x +2.
0 Regeneration avoidance by bus voltage change ratio is
Regeneration invalid
884 ZVO'(:anC‘? at 0 Set sensitivity to detect the bus voltage change
eceleration .
detection sensitivity 1to5 Setting 1 5
Detection sensitivity low —»  high
Regeneration 0 to 10Hz Set the limit value of frequency which rises at activation of
avoidance regeneration avoidance function.
885 . 6Hz
compensation limit invalid
frequency limit value 9999 Frequency limit invali
. Adjust responsiveness at activation of regeneration
Regeneration avoidance. A larger setting will improve responsiveness to
886 avoidance voltage 100% 0 to 200% . 9 9 P P
. the bus voltage change. However, the output frequency
gain
could become unstable.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
(1) What is regeneration avoidance function? (Pr.882, Pr.883)

- When the regeneration status is serious, the DC bus voltage rises and an overvoltage alarm (E. OV) may
occur. When this bus voltage rise is detected and the bus voltage level reaches or exceeds Pr. 883, increasing
the frequency avoids the regeneration status.

- The regeneration avoidance function is performed during any of acceleration, constant speed and deceleration.
Regeneration avoidance operation Regeneration avoidance operation | Regeneration avoidance operation
example for acceleration example for constant speed o lexample for deceleration

. s g3

- T % (D) E [a] | { ~1 )
33 -~ = S
59 @ @ — -
o3 — A Time
£ 3 ¥ o
5 5 3 :)>\/ | : : |
g 8¢ g5
£5 30 During regeneration o3 . i
[<] O > - L . o
£Q g avoidance function operation & | During regeneration
Q<= &= Time avoidance function operation  Time
m
During regeneration Time
avoidance function operation

- Setting Pr. 882 to "1" validates the regeneration avoidance function.

REMARKS
- The inclination of the frequency increased or decreased by the regeneration avoidance function changes depending on the

regeneration status.
- The DC bus voltage of the inverter is normally about ,/2 times greater than the input voltage.
When the input voltage is 220VAC, the bus voltage is about 311VDC.
When the input voltage is 440VAC, the bus voltage is about 622VDC.
However, it varies with the input power supply waveform.
- The Pr. 883 setting should be kept higher than the DC bus voltage level. Otherwise, the regeneration avoidance function is
always on.
- While overvoltage stall (. ) stops the output frequency during deceleration, the regeneration avoidance function is always
on and increases the frequency according to the regeneration amount.
e
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(2) To detect the regeneration status during deceleration faster (Pr.884)

- As the regeneration avoidance function cannot respond to an abrupt voltage change by detection of the bus
voltage level, the ratio of bus voltage change is detected to stop deceleration if the bus voltage is less than Pr.
883 Regeneration avoidance operation level.

Set that detectable bus voltage change ratio to Pr. 884 as detection sensitivity.
Increasing the setting raises the detection sensitivity

CAUTION

Too small setting (low detection sensitivity) will disable detection, and too large setting will turn on the regeneration avoidance
function if the bus voltage is varied by an input power change, etc.

(3) Limit the output frequency (Pr.885)

You can limit the output frequency compensated for (increased)
by the regeneration avoidance function.

Restriction level - The frequency is limited to the output frequency (frequency prior
to regeneration avoidance operation) + Pr. 885 Regeneration
avoidance compensation frequency limit value during acceleration
or constant speed. If the regeneration avoidance frequency
exceeds the limit value during deceleration, the limit value is
held until the output frequency falls to 1/2 of Pr. 885.

- When the regeneration avoidance frequency has reached Pr. 1
Maximum frequency, it is limited to the maximum frequency.

- Pr. 885 is set to "9999", the frequency setting is invalid.

Output
frequency(Hz)

(4) Regeneration avoidance function adjustment (Pr.886)

- If the frequency becomes unstable during regeneration avoidance operation, decrease the setting of Pr. 886
Regeneration avoidance voltage gain. Reversely, if sudden regeneration causes an overvoltage alarm, increase
the setting.

- When the load inertia of the motor is large, decrease the Pr. 886 setting.

—— CAUTION

When regeneration avoidance operation is performed, oL (overvoltage stall) is displayed and the OL signal is output.
When regeneration avoidance operation is performed, stall prevention is also activated at the same time.

The regeneration avoidance function cannot shorten the actual deceleration time taken to stop the motor. The actual
deceleration time depends on the regeneration capability. When shortening the deceleration time, consider using the
regeneration unit (BU, FR-BU, MT-BU5, FR-CV, FR-HC, MT-HC).

When using the regeneration unit (BU, FR-BU, MT-BU5, FR-CV, FR-HC, MT-HC), set Pr. 882 to "O (initial value)"
(regeneration avoidance function invalid).

When regeneration avoidance operation is performed, the OL signal output item of Pr. 156 also becomes the target of

oL (overvoltage stall). Pr. 157 OL signal output timer also becomes the target of (=1 (overvoltage stall).

—— o Parameters referred to ¢
Pr.1 Maximum frequency 035 Refer to page 66
Pr. 8 Deceleration time (& Refer to page 78
Pr.22 Sall prevention operation level (3~ Refer to page 60
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3.20 Useful functions

Refer t
Purpose Parameter that must be set eter to
page
Increase cooling fan life Coollqg fan operation Pr. 244 214
selection
Inverter part life display Pr.255 to Pr.259 215
To determine the maintenance time Malnt'enance output Pr.503, Pr.504 217
function
of parts.
Current average value Pr.555 to Pr.557 218
monitor signal
Freely available parameter Free parameter Pr.888, Pr.889 220

3.20.1 Cooling fan operation selection (Pr.244)

l You can control the operation of the cooling fan (00083 or more) built in the inverter.
0% page 131

¥ Pr.245
U= page 59 PzLanznbe;rer Name Initial Value | Setting Range Description

Operates at power on

0 Cooling fan on/off control invalid (The
cooling fan is always on at power on)
Cooling fan on/off control valid

244 Cooling fan operation selection 1 The fan is always on while the inverter
is running. During a stop, the inverter
status is monitored and the fan
switches on-off according to the
temperature.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)

In either of the following cases, fan operation is regarded as faulty, [FN] is shown on the operation panel, and the
fan fault (FAN) and minor fault (LF) signals are output.

-Pr. 244 ="0"
When the fan comes to a stop with power on.
-Pr. 244 ="1"

When the fan stops during the fan ON command while the inverter is running.
For the terminal used for FAN signal output, set "25" (positive logic) or "125" (negative logic) to any of Pr. 190 to Pr.
196 (output terminal function selection), and for the LF signal, set "98" (positive logic) or "198" (negative logic).

—— CAUTION

When terminal assignment is changed using Pr. 190 to Pr. 196 (Output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

+ Parameters referred to ¢
Pr. 190 to Pr. 196 (Output terminal function selection) (35 Refer to page 95

)
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3.20.2 Display of the life of the inverter parts (Pr. 255 to Pr .259)

Degrees of deterioration of main circuit capacitor, control circuit capacitor, cooling fan and inrush current limit

circuit can be diagnosed by monitor.

When any part has approached the end of its life, an alarm can be output by self diagnosis to prevent a fault.
(Use the life check of this function as a guideline since the life except the main circuit capacitor is calculated

theoretically.)

For the life check of the main circuit capacitor, the alarm signal (Y90) will not be output if a measuring method

of (4) is not performed.

GG Name Initial Value | Setting Range Description
Number
Display whether the control circuit capacitor,
main circuit capacitor, cooling fan, and each
255 Life alarm status display 0 (0 to 15) parts of the inrush current limit circuit has
reached the life alarm output level or not.
Reading only
256 I_nrus_h current limit circuit 100% (0 to 100%) Pisplay the det_eri_ora}tior? degree-_ of the
life display inrush current limit circuit. Reading only
257 C_ontrol circuit capacitor life 100% (0 to 100%) Display the Qeteriorgtion degrge of the
display control circuit capacitor. Reading only
Main circuit capacitor life D.ispl.ay the d.eteriorati(.)n degree of the main
258 display 100% (0 to 100%) circuit capacitor. Reading only
The value measured by Pr. 259 is displayed.
Setting "1" and switching the power supply
off starts the measurement of the main
259 Main circuit capacitor life 0 0,1 circuit capacitor life.
measuring (2,3,8,9) When the Pr. 259 value is "3" after powering
on again, the measuring is completed. Read
the deterioration degree in Pr. 258.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

(1) Life alarm display and signal outupt (Y90 signal, Pr. 255)

- Whether any of the control board capacitor, main circuit capacitor, cooling fan and inrush current limit circuit has
reached the life alarm output level or not can be checked by Pr. 255 Life alarm status display and life alarm signal (Y90).

bit 15

Pr.255 setting read
|oooo|oooo|oooo|1|o|o|1| -Pr255read o Pr g
u— bit0 Control circuit capacitor life

bit1 Main circuit capacitor life
bit2 Cooling fan life
bit3 Inrush current limit circuit life

Bit image is dlsplayed
in decimal

Pr._255 _Bit CurlrlrnutSLt}mit Coolipg Main _Circu_it Contro_l Circ_uit
(decimal) | (binary) Circuit Life Fan Life | Capacitor Life | Capacitor Life
15 1111 O O (@] O
14 1110 O O (@] X
13 1101 O O X O
12 1100 O O X X
11 1011 O X (@] O
10 1010 O X (@] X
9 1001 O X X O
8 1000 O X X x
7 0111 X O (@] O
6 0110 X O (@] X
5 0101 X (@] X (@]
4 0100 X (@] X X
3 0011 X X (@) O
2 0010 X X (@) X
1 0001 X X X (@)
0 0000 X X X X

O: With warnings, x: Without warnings

i
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- The life alarm signal (Y90) turns on when any of the control board capacitor, main circuit capacitor, cooling fan
and inrush current limit circuit reaches the life alarm output level.

- For the terminal used for the Y90 signal, set "90" (positive logic) or "190" (negative logic) to any of Pr. 190 to Pr.
196 (output terminal function selection).

| REMARKS |

- The digital output option (FR-A7AY) allows the control circuit capacitor life signal (Y86), main circuit capacitor life signal
(Y87), cooling fan life signal (Y88) and inrush current limit circuit life signal (Y89) to be output individually.

—— CAUTION

- When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

(2) Life display of the inrush current limit circuit (Pr.256)

- The life of the inrush current limit circuit (relay, contactor and inrush resistor) is displayed in Pr. 259.

- The number of contact (relay, contactor, thyristor) ON times is counted, and it is counted down from 100% (1
million times) every 1%/10,000 times. As soon as 10% (900,000 times) is reached, Pr. 255 bit 3 is turned on and
also an alarm is output to the Y90 signal.

(3) Control circuit capacitor life display (Pr.257)

- The deterioration degree of the control circuit capacitor is displayed in Pr. 257 as a life.

- In the operating status, the control circuit capacitor life is calculated from the energization time and temperature,
and is counted down from 100%. As soon as the control circuit capacitor life falls below 10%, Pr. 255 bit 0 is
turned on and also an alarm is output to the Y90 signal.

(4) Main circuit capacitor life display (Pr.258, Pr.259)

- The deterioration degree of the main circuit capacitor is displayed in Pr. 258 as a life.

- On the assumption that the main circuit capacitor capacitance at factory shipment is 100%, the capacitor life is
displayed in Pr. 258 every time measurement is made. When the measured value falls to or below 85%, Pr. 255
bit 1 is turned on and also an alarm is output to the Y90 signal.

- Measure the capacitor capacity according to the following procedure and check the deterioration level of the
capacitor capacity.

1) Check that the motor is connected and at a stop.

2) Set "1" (measuring start) in Pr. 259

3) Switch power off. The inverter applies DC voltage to the motor to measure the capacitor capacity while the
inverter is off.

4) After making sure that the power lamp is off, switch on the power supply again.

5) Check that "3" (measuring completion) is set in Pr. 259, read Pr .255, and check the deterioration degree of
the main circuit capacitor.

Pr.259 Description Remarks
0 No measurement Initial value
Measurement starts when the
1 Measurement start . .
power supply is switched off.
2 During measurement
3 Measurement complete
8 Forced end Only displayed and cannot be
See (c), (9), (h), (i) below. set
9 Measurement error
See (d), (e), (f) below.

REMARKS

- The life of the main circuit capacitor can not be measured in the following conditions.
(@) The FR-HC, MT-HC, FR-CV, FR-BU, MT-BUS5 or BU is connected
(b) Terminals R1/L11, S1/L21 or DC power supply is connected to the terminal P/+ and N/-.
(c) Switch power on during measuring.
(d) The motor is not connected to the inverter.
(e) The motor is running. (The motor is coasting.)
(f) The motor capacity is two rank smaller as compared to the inverter capacity.
(g) The inverter is at an alarm stop or an alarm occurred while power is off.
(h) The inverter output is shut off with the MRS signal.
(i) The start command is given while measuring.
- Operating environment: Ambient Temperature (annual average 40°C (free from corrosive gas, flammable gas, oil mist, dust
and dirt))
Output current (80% of the rated current of Mitsubishi standard 4P motor)

)
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(5) Cooling fan life display

- The cooling fan speed of 50% or less is detected and "FN" is displayed on the operation panel (FR-DUQO7) and
parameter unit (FR-PUO4). As an alarm display, Pr. 255 bit 2 is turned on and also an alarm is output to the Y90

signal.
| REMARKS |
I - When the inverter is mounted with two or more cooling fans, the life of even one cooling fan is diagnosed.
—— CAUTION

For replacement of each part, contact the nearest Mitsubishi FA center.

3.20.3 Maintenance timer alarm (Pr.503, Pr.504)

When the cumulative energization time of the inverter reaches the parameter set time, the maintenance timer
[l 13 page 102

output signal (Y95) is output. 445 (MT) is displayed on the operation panel (FR-DUOQ7).

. e . . . . 4=
This can be used as a guideline for the maintenance time of peripheral devices. G page 177
RIS Name Initial Value | Setting Range Description
Number

Display the cumulative energization
time of the inverter in 100h increments.
503 Maintenance timer 0 0 (1 to 9998) Reading only

Writing the setting of "0" clears the
cumulative energization time.

Set the time taken until when the

504 Maintenance timer alarm output 9999 0 to 9998 maintenance timer alarm output signal
set time (Y95) is output.
9999 No function

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

First power ON

A

9998 A

(999800h) Set "0" in Pr.503

Maintenance

timer Pr504 b--ro—
(Pr: 503) 3 |
—! > Time
Y95 signal OFF  |ON | ON
MT display

- The cumulative energization time of the inverter is stored into the EEPROM every hour and indicated in Pr. 503
Maintenance timer in 100h increments. Pr. 503 is clamped at 9998 (999800h).

- When the Pr. 503 value reaches the time set to Pr. 504 Maintenance timer alarm output set time (100h increments),
the maintenance timer alarm output signal (Y95) is output.
For the terminal used for the Y95 signal output, assign the function by setting "95" (positive logic) or "195"
(negative logic) to any of Pr. 190 to Pr. 196 (output terminal function selection).

—— CAUTION
The cumulative energization time is counted every hour. The energization time of less than 1h is not counted.
- When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

w

¢ Parameters referred to ¢
Pr. 190 to Pr. 196(output terminal function selection) (3~ Refer to page 95
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3.20.4 Current average value monitor signal (Pr.555 to Pr.557)

The average value of the output current during
constant speed operation and the maintenance
timer value are output as a pulse to the current
average value monitor signal (Y93).

The pulse width output to the 1/O module of the
PLC or the like can be used as a guideline due to
abrasion of machines and elongation of belt and
for aged deterioration of devices to know the
maintenance time.

The current average value monitor signal (Y93) is
output as pulse for 20s as 1 cycle and repeatedly
output during constant speed operation.

maintenance
time

PLC Output Input
unit unit

? I
parts have
reached their life

Inverter

=

Parameter L . .
aramete Name Initial value Setting range Description
number

Set the time taken to
555 Current average time 1s 0.1to 1.0s average the current during
start bit output (1s).
Set the time for not
556 Data output mask time Os 0.0 to 20.0s obtaining (mask) transient
state data.
Current average value Rated 01160 or less 0to 500A | Set the reference (100%)
557 monitor signal output inverter 01800 0 to 3600A for outputting the signal of
reference current current ormore to the current average value.

The above parameters can be set when Pr. 160 User group read selection= "0". (Refer to page 144)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter
write selection.

X From acceleration to constant speed operation

Output
frequency

Time

g

<— 1 cycle (20s) —«— Next cycle

Y93 signal {
<> < >l >l —>
1) Data output mask time AT 4 -4 - \:_ 5) End pulse
When the speed has changed to constant output as low pulse

from acceleration/deceleration, Y93 signal is
not output for Pr.556 time.

2) Start pulse
Output as Hi pulse shape for 1s (fixed)

shape for 1 to 16.5s

4) Maintenance timer pulse
The maintenance timer value (Pr.503) is output
as Hi output pulse shape for 2 to 9s (16000h to

Time and output current set in Pr.555 are averaged 72000h).

s __ Pr503 x1000h x Bs
ignal output time= —40000h

3) Output current average value pulse
The averaged current value is output as low pulse shape for
0.5 to 9s (10 to 180%) during start bit output.

output current average value (A)

Pr.557 (A)
The pulse output of the current average value monitor signal (Y93) is shown above.

For the terminal used for the Y93 signal output, assign the function by setting "93" (positive logic) or "193"
(negative logic) to any of Pr. 190 to Pr. 194 (output terminal function selection). (The function can not be assigned to
Pr. 195 ABCL1 terminal function selection and Pr. 196 ABC2 terminal function selection.)

X 5s

Signal output time=

(1) Setting of Pr. 556 Data output mask time
The output current is unstable (transient state) right after the operation is changed from the acceleration/
deceleration state to the constant speed operation. Set the time for not obtaining (mask) transient state data in
Pr. 556.

(2) Setting of the Pr. 555 Current average time
The average output current is calculated during Hi output of start bit (1s). Set the time taken to average the
current during start bit output in Pr. 555.
e
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(3) Setting of Pr. 557 Current average value monitor signal output reference current
Set the reference (100%) for outputting the signal of the current average value. Obtain the time to output the
signal from the following calculation.

Output current average value

0,
PT 557 setting x 5s (output current average value 100%/5s)

Note that the output time range is 0.5 to 9s, and it is 0.5s when the output
current average value is less than 10% of the setting value of Pr. 557 and 9s
when exceeds 180%.
Example)When Pr. 557=10A and the average value of output current is 15A
As 15A/10A x 5s=7.5, the current average value monitor signal is
output as low pulse shape for 7.5s.

(4) Output of Pr. 503 Maintenance timer
After the output current average value is output as low pulse shape, the
maintenance timer value is output as high pulse shape. The output time of the
maintenance timer value is obtained from the following calculation.
Pr.503
40000h
Note that the output time range is 2 to 9s, and it is 2s when Pr. 503 is less than
16000h and 9s when exceeds 72000h.

0.5

10 180 (%)
Output current average value

Signal output time

,\
o2
e
&

x5s  (maintenance timer value 100%/5s)

>

16000 72000 (h)
Maintenance timer value

Signal output time
N

REMARKS

- Mask of data output and sampling of output current are not performed during acceleration/deceleration.

- When the speed is changed to acceleration/deceleration from constant speed during start bit output, the data is judged as
invalid, the start bit is output as high pulse shape for 3.5s, and the end signal is output as low pulse shape for 16.5s.
The signal is output for at least 1 cycle even when acceleration/deceleration state continues after the start bit output is
completed.

r The speed is changed to deceleration from
Output frequency /the constant speed during start bit output

: H Time
Previous cycle—si<«——Invalid cycle (20s) ——»<«—Next cycle

Y93
signal —pi i
2) Start bit VA \__[5) End signal

Output as high Output as low pulse

pulse shape for shape for 16.5s

3.5s

- When the output current value (inverter output current monitor) is 0A on completion of the 1 cycle signal output, the signal is
not output until the speed becomes constant next time
- The current average value monitor signal (Y93) is output as low pulse shape for 20s (without data output) under the
following condition.
(a)When the motor is in the acceleration/deceleration state on completion of the 1 cycle signal output
(b)When 1-cycle signal output was ended during restart operation with the setting of automatic restart after instantaneous
power failure (Pr. 57 = "9999")
(c)When automatic restart operation was being performed with automatic restart after instantaneous power failure selected
(Pr.57 #"9999") on completion of the data output mask

—— CAUTION
When terminal assignment is changed using Pr. 190 to Pr. 196 (output terminal function selection), the other functions may be
affected. Please make setting after confirming the function of each terminal.

3
¢ Parameters referred to ¢

Pr. 190 to Pr. 196(output terminal function selection) (3~ Refer to page 95
Pr. 503 Maintenance timer (3~ Refer to page 217 n
Pr.57 Restart coasting time (35~ Refer to page 113 o
1]
=
1]
=
<
<
o

)
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Useful functions \f

3.20.5 Free parameter (Pr.888, Pr.889)

Parameters you can use for your own purposes.
E@Page 212 You can input any number within the setting range 0 to 9999.
For example, the number can be used:

As a unit number when multiple units are used.
As a pattern number for each operation application when multiple units are used.

As the year and month of introduction or inspection.

Parameter Name Initial Value Setting Range Description
Number
888 Free parameter 1 9999 0 to 9999
889 Free parameter 2 9999 0 to 9999

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter

write selection.

| REMARKS
I Pr. 888 and Pr. 889 do not influence the inverter operation.

D
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7/Setting from the parameter unit, operation panel

3.21 Setting from the parameter unit, operation panel

Purpose Parameter that must be set Refer to page
Switch the d|§play language of the PU dls.play language Pr. 145 221
parameter unit selection
Use the setting dial of the operation
pangl like a volume for frequency Opera'tlon panel operation Pr.161 221
setting. selection

Key lock of operation panel
Control of the parameter unit,
operation panel buzzer

Adjust the LCD contrast of the
parameter unit

PU buzzer control Pr. 990 223

PU contrast adjustment Pr. 991 223

3.21.1 PU display language selection (Pr.145)

| You can switch the display language of the parameter unit (FR-PUO4) to another.
0% page 103
¥ fr.148
PSLanTbeet?r Name Initial Value Setting Range Definition \M
0 Japanese
1 English
2 Germany
. . 3 French
145 PU display language selection 1 -
4 Spanish
5 Italian
6 Swedish
7 Finnish

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

3.21.2 Operation panel frequency setting/key lock operation selection (Pr. 161)

The setting dial of the operation panel (FR-DUO07) can be used like a potentiometer to perform operation.
The key operation of the operation panel can be disabled. 0@ page 144
P t Setti FRRge Il
arameter Name Initial Value eting Description
Number Range
0 Setting dial frequency
setting mode Key lock
1 Setting dial volume mode invalid
161 Frequency setting/key lock 0 mode
operation selection 10 Setting dial frequency
setting mode Key lock
11 Setting dial volume mode valid
mode

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

w
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Setting from the parameter unit, operation panel\f

(1) Using the setting dial like a volume to set the frequency.

|Operation example |Changing the frequency from OHz to 50Hz during operation

Operation

1. Screen at powering on
The monitor display appears.

2. Press to choose the PU operation .

mode.

PU indication is lit.

M GCC
3. Press to choose the parameter . =) m <The parameter number >

%

®

setting mode. previously read appears.

4. Tum @untu 2 1ED (Pr. 160) appears.

5. Press @ to read the currently set value.
" G909 (initial value) appears. @ = m
6. Turn counterclockwise to change it to |:> m
the setting value of "[7".
7.pross ()0 set. = « N
—r

Flicker --- Parameter setting complete!!

8.Change Pr. 161 to the setting value of " { " @ =) - m

in the similar manner. (Refer to step4to 7.)

Flicker - Parameter setting complete!!
9. Mode/monitor check

Press twice to choose 3

monitor/frequency monitor.

10.Press (or) to start the inverter.

11. Tum @ clockwise until "50.00" appears. /’
The flickering frequency is the set frequency.
You need not press@.

The frequency flickers for about 5s.

REMARKS

- If the display changes from flickering "50.00" to "0.00", the setting of Pr. 161 Frequency setting/key lock operation selection may
not be "1".

- Independently of whether the inverter is running or at a stop, the frequency can be set by merely turning the dial.

- When the frequency is changed, it will be stored in EEPROM as the set frequency after 10s.

D
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7/Setting from the parameter unit, operation panel

(2) Disable the setting dial and key operation of the operation panel (Press [MODE] long (2s))

- Operation using the setting dial and key of the operation panel can be made invalid to prevent parameter

change and unexpected start and stop.
- Set"10 or 11" in Pr. 161, then press (mope) for 2s to make the setting dial and key operation invalid.

[N

- When the setting dial and key operation is made invalid, j~ ,'_-, ,’_ ,:,' appears on the operation panel. When the

setting dial and key operation is invalid, ,'-,','_-,','_ ,_-,' appears if the setting dial or key operation is performed.
(When the setting dial or key operation is not performed for 2s, the monitor display appears.)

- To make the setting dial and key operation valid again, press (vope) for 2s.

I REMARKS

I - If the setting dial and key operation are disabled, the monitor display @ is valid.

3.21.3 Buzzer control (Pr. 990)

You can make the buzzer "beep" when you press key of the operation panel (FR-DUO07) and parameter unit
(FR-PUOA4).
Parameter " . .
Number Name Initial Value Setting Range Description
0 Without buzzer
990 PU buzzer control 1 -
1 With buzzer

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 144.)

The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter
write selection.

3.21.4 PU contrast adjustment (Pr.991)

Contrast adjustment of the LCD of the parameter unit (FR-PUOQ4) can be performed.
Decreasing the setting value makes contrast light.

Parameter Name Initial Value Setting Range Description
Number
0 : Light
991 PU contrast adjustment 58 0to 63 J
63: Dark

The above parameters are displayed as simple mode parameters only when the parameter unit (FR-PUO4) is connected. When
the operation panel is connected, they can be set only when Pr. 160 User group read selection = "0". (Refer to page 144.)

——— CAUTION
You should press the to store the PU contrast setting.

)
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Parameter clear \f

3.22 Parameter clear

—l POINT i

Set "1" in Pr.CL parameter clear to initialize all parameters. (Parameters are not cleared when "1" is set in Pr. 77
Parameter write selection. In addition, calibration parameters are not cleared.)

Operation
MON ~
1.Screen at powering on PUEXT NET
The monitor display appears. —
2 .Press to choose the PU operation PU indication is lit.

®

mode.

* I e
The parameter
i m number read

previously appears.

3.Press to choose the parameter
setting mode.

4 Tumn @ until "2~ 1 " (parameter clear)

appears.

5.Press @ to read the currently set value.

" 1" (initial value) appears.

> o Qo

o
6.Tumn @ clockwise to change it to

- I
the setting value of " | ".
—

Flicker --- Parameter setting complete!!

- Turn @ to read another parameter.
: Press@ to show the setting again.

: Press@ twice to show the next parameter.

Setting Description
0 Not executed.
1 Returns all parameters except calibration parameters
CO0 (Pr. 900) to C7 (Pr. 905) to the initial values. *

* Pr.73, Pr.75, Pr.90, Pr.125, Pr.126, Pr.145, Pr.161, Pr.170 to Pr.174, Pr.178 to Pr.196, Pr.255 to Pr.258, Pr.267, Pr.343, Pr.496, Pr.497,
Pr.503, Pr.504, Pr.563, Pr.564, Pr.888, Pr.889, Pr.989, Pr.991 are not cleared.

7 I ad BB are displayed alternately ... Why?

& The inverter is not in the PU operation mode.

1. Press .

EZE s lit and the monitor (4 digit LED) displays "0" (Pr.79 = "0" (initial value)).
2. Carry out operation from step 6 again.

D
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7/ All parameter clear

3.23 All parameter clear

—l POINT i

Set "1" in ALLC parameter clear to initialize all parameters. (Parameters are not cleared when "1" is set in Pr. 77
Parameter write selection. In addition, calibration parameters are not cleared.)

Operation
'™ MON =
1.Screen at powering on H ,',' ,',',' A PUTEXTNET
The monitor display appears. vV REV__FWD
2 .Press to choose the PU operation PU indication is it.

®

mode.

” I e
The parameter
3.Pre§s to choose the parameter ) m
setting mode.

number read
previously appears.
4.Turn until B¢ L I (all parameter
clear) appears.

5.pPress @ to read the currently set
value.
" 1"(initial value) appears.

6.Tum @ clockwise to change it to

the setting value of " | ".

7 .Press @ to set. @ = -‘ﬁm

Flicker --- Parameter setting complete!!
- Press to read another parameter.

: Press@ to show the setting again.

- Press @ twice to show the next parameter.

Setting Description
0 Not executed.
1 All parameters return to the initial values. *

* Pr.75, Pr.145, Pr.171 to Pr.174, Pr.255 to Pr.258, Pr.343, Pr.496, Pr.497, Pr.503, Pr.563, Pr.564, Pr.888, Pr.889 are not cleared.

? - and m are displayed alternately ... Why?

& The inverter is not in the PU operation mode.

1. Press .

EZE s lit and the monitor (4 digit LED) displays "0" (Pr.79 = "0" (initial value)).
2. Carry out operation from step 6 again.

D
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arameter copy \f

3

.24 Parameter copy

Multiple inverters and parameter settings can be copied.
Operation

1.Connect the operation panel to the
copy source inverter.
e Connect it during a stop.

=0
L 7
2.Press to choose the parameter 2 m :S%E::?)Te?/tgusly
setting mode. read appears.
3.Tum until 2 P4 (parameter copy)
appears.

4 press @to read the currently set value.
"1 "(initial value) appears.

5.Tum 0 clockwise to change it to
the setting value of " ".

N 7/,

7
0.Press @ to copy the source parameters @ =N - The frequency flickers
. , . forabout 30s
to the operation panel. ” N
About 30s later =) -

—
Flicker --- Parameter copy complete!!

7 .Connect the gperatlon panel to the Ty = =
copy source inverter.

== | ‘
899D e Il s7 6 m
turn g clockwise to change

> B
it to Il'-:, II. \\ //
9.Press @ to write the parameters copied to @ = m The frequency flickers
%

for about 30s
the operation panel to the destination inverter. N

10.when copy is completed, =) m m
—

"2 "and " PY" flicker.

8. After performing steps 2 to 5,

Flicker --- Parameter copy complete!!
11 . Atter writing the parameter values to the copy

destination inverter, always reset the inverter,
e.g. switch power off once, before starting operation.

r

appears...Why? (& Parameter read error. Perform operation from step 3 again.
appears...Why? (& Parameter write error. Perform operation from step 8 again.

m and m flicker alternately

& Appears when parameters are copied between the inverter of 01160 or less and 01800 or more.
1. Set "0"in Pr. 160 User group read selection.

2. Set the following setting (initial value) in Pr. 989 Parameter copy alarmrelease.

o
[y K.

r

o) °o~Jo~)

01160 or less 01800 or more
Pr. 989 Setting 10 100
3. Reset Pr.9, Pr.30, Pr.51, Pr.52, Pr.54, Pr.56, Pr.57, Pr.61, Pr.70, Pr.72, Pr.80, Pr.90, Pr.158, Pr.190 to Pr.196, Pr.893.
PCPY Setting Description

0 Cancel REMARKS o _
1 Copy the source parameters to the operation panel. + When the copy destination inverter is not the FR-
) Write the parameters copied to the operation panel into F700 series, "model error (- £4 )" is displayed.

the destination inverter. - Refer to the extended parameter list on the
3 Verify parameters in the inverter and operation panel. Instruction  Manual  (basics) for availability —of

(Refer to page 227.) parameter copy.

226
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7/ Parameter verification

3.25 Parameter verification

| Whether same parameter values are set in other inverters or not can be checked.

Operation

1 .Replace the operation panel on the
inverter to be verified.
¢ Replace it during a stop.

. Hz  moN © =i
2.Screen at powering on PU EXTNET
5 =

The monitor display appears.

- ————
REV FWD

3.Press to choose the parameter
setting mode.

The parameter

number read

previously appears.

4 Tum 0 until P P'Y (parameter copy)
appears.

5.Press @ to read the currently set
value.

"0 (initial value) appears.

6.Turn @ to change it to the set value

of "3"(parameter copy verification mode).

7
The frequency flickers
o forabout 30s

NS

7 .Press @ to read the parameter setting @ =

of the verified inverter to the operation panel. .

o [f different parameters exist, different
parameter numbers and - = 5 flicker. m m
—r
N 7

e Hold down @to verify. @ e m Flickering

4

N
8.lt there is no difference, & 7' and 3 m m
flicker to complete verification.
—r
Flicker --- Parameter verification complete!!

REMARKS
When the copy destination inverter is not the FR-F700 series, "model error (~ £ )" is displayed.

? -£3 flickers ... Why?
& Set frequencies, etc. may be different. Check set frequencies.

w
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Check and clear of the alarm history \f

3.26 Check and clear of the alarm history

(1) Check for the alarm (major fault) history

[Operation panel is used

for operation]

[Operation for displaying alarm history]
Eight past alarms can be displayed with the setting dial.
(The latest alarm is ended by ".".)

When no alarm exists, m is displayed.

O Output frequency ~, \ Output current 7,

Flickering Flickering

v

Flickering

=l
=]

NS

7 NN
g \Energization time ~,
Jrrnn
Ay A CuLLufy
" Flickering >
Alarm history number
(The number of past alarms is displayed.)
Press the
= )| setting =
v dial.

Flickerin
N S Press the
- O -
/, Q é dial.
Efj C\ﬂ

N Flickering

= Press the
BEE - 05 - G
ﬁ dial.

— 11—
111

7, N
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7/ Check and clear of the alarm history

(2) Clearing procedure

—l POINT i

- The alarm history can be cleared by setting "1" in Er.CL Alarm history clear. (The alarm history is not cleared
when "1" is set in Pr. 77 Parameter write selection)

Operation

MON © =11

1.Screen at powering on PU EXT NET
The monitor display appears. ——

2 .Press to choose the parameter @

setting mode.

The parameter
number previously
read appears.

3.Tum g until £~ ! (alarm history clear) /e

appears. O
4 Press @ to read the currently set value.

" O "(initial value) appears. @

5.Tum @counterclockwise to change
it to the setting value of " } ". )

6.Press @ to set. @ = -i—/'m

Flicker --- Alarm history clear complete!!

- Press @ to read another parameter.
: Press@ to show the setting again.

- Press @ twice to show the next parameter.

w
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4/ PROTECTIVE FUNCTIONS

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

4.1 Listofalarm display ......ccoveviiiiiiiiiiiiii e, 232
4.2 Causes and corrective actions ............cceevvvvvvninnnennn. 233
4.3 Reset method of protective function........................ 244
4.4 Correspondences between digital and actual
ChAraCIErS ... 244
4.5 Meters and measuring methods............cccovvvviennennee. 245
4.6 Check first when you have troubles. ....................... 248
1
2
3

)
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List of alarm display

AN

When an alarm occurs in the inverter, the protective function is activated bringing the inverter to an alarm stop and

the PU display automatically changes to any of the following error (alarm) indications.
If your 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.

o Alarm display

¢ Resetting method

automatically switches to the above indication.

When the protective function is activated, the operation panel display

When the protective function is activated, the inverter output is kept stopped.
Unless reset, therefore, the inverter cannot restart. (Refer to page 244.)

¢ When the protective function is activated, take the corresponding corrective action, then reset the inverter, and
resume operation.

4.1 List of alarm display

Operation Panel Name Refer Operation Panel Name Refer
Indication to Indication to
HOL 4 | HOLD | Operation panel lock 233 £l L | EILF* | Input phase failure 239
olc- 1 o EnL | EOLT | Stall Prevention 240
S|~ o _., |Erlto4]| Parameter write error 233 P Output side earth fault
4 cf o E.GF 3 240
2 — L. . overcurrent protection
— |- 1 to . = Output phase failure
ugJ -y rE1to 4 | Copy operation error 233 C.oL E.LF protection 240
- = External thermal relay
= e aTH])
- Err. | Error 234 L. E.OHT operation-2 240
o OL | Stall Prevention (overcurrent) | 235 EFL | EPTC | PTC thermistor operation | 240
oL oL | Stall prevention (overvoltage) | 235 L E.OPT | Option alarm 240
w| rh RB | Regenerative brake prealarm | 236 £ | | EOPL | Option slot alarm 241
(o)) -
S| ru Electronic thermal relay - ! E.1 | Option alarm 241
s " TH | function prealarm 236 .
g —— cooC g pg | Parameter storage devide | ,,
-5 PS PU Stop 235 L. L : alarm
nr MT | Maintenance signal output | 236 £FLUE | EPUE | PU disconnection 241
e CP | Parameter copy 236 E-Er | ERET | Retry count excess 241
- CIC T Parameter storage devide
= ERPED |EPE| 2O g 241
W - 1]
5| rn FN | Fan fault 237 |18 £ 7
< g - . |EY
— 3 R "g - E.7/ | CPU error 242
£+ | eocy | Overcurrent shut-o 27 | 1S E CPU
=== during acceleration =S| £rpon
- Overcurrent shut-off - - :
"—-"—""- '-' E.0C2 during constant speed 237 Operation panel power
- ol nl nll supply short circuit
cora EOC3 Overcurrent shut-off during 237 clC E.CTE RS-485 terminals power 242
i deceleration or stop supply short circuit
- " Regenerative overvoltage p——
Ediu i | EOVL | g ot during acceleration | 238 cr'c' | EP24 gfﬁéﬁc POWer oUpULSROMt | 54
- Regenerative overvoltage - Output current detection
@ Eloc | EOV2 | shut-off during constant 238 t.Lol | ECDO* Va|ur<).;. exceeded 242
= speed ——— -
8 L Regenerative overvoltage -1 L1 | EIOH* [ Inrush resistor overheat 242
5| E1., 4 | E.OV3 | shut-off during 238 P C icati
S| Caiud L cCo ommunication error
g deceleration or stop L.t E.SER* (inverter) 243
e Inverter overload shut-off = .
'l-_-" i ETHT (electronic thermal relay function) 238 ":-H" "- E.AIE* | Analog input error 243
Cum Motor overload shut-off c oL Brake transistor alarm
co i | ETHM (electronic thermal relay function) 238 L. E-BE | detection 239
EFl A E.FIN | Fin overheat 239 £ 13 E.13* | Internal circuit error 243
El PF E.IPF ;nitantanetou? power 239 | * If an error occurs when using the FR-PUO4, "Fault 14" is displayed
_ _ allure protection on the FR-PU04.
ool E.UVT | Undervoltage protection 239
e
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7/ Causes and corrective actions

4.2 Causes and corrective actions

(1) Error Message

A message regarding operational troubles is displayed. Output is not shut off.

Operation Panel L
Indication HOLD o Q0
Name Operation panel lock
Description Operation lock mode is set. Operation other than @ is made invalid. (Refer to page 223.)
Check point  —

Corrective action

Press for 2s to release lock.

Operation Panel Erl C_
Indication L
Name Write disable error
1. You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to
disable parameter write.
Description 2. Frequency jump setting range overlapped.
3. Adjustable 5 points V/F settings overlapped
4. The PU and inverter cannot make normal communication
1. Check the setting of Pr. 77 Parameter write selection (Refer to page 143.)
Check point 2. Check the settings of Pr. 31 to 36 (frequency jump). (Refer to page 67.)

3. Check the settings of Pr. 100 to Pr. 109 (Adjustable 5 points V/F). (Refer to page 70.)
4. Check the connection of the PU and inverter.

Operation Panel f Y
Indication Er2 g
Name Write error during operation
Descrintion When parameter write was performed during operation with a value other than "2" (writing is enabled
P independently of operation status in any operation mode) is set in Pr. 77 and the STF (STR) is on.
Check point 1. Check the Pr. 77 setting. (Refer to page 143.)

2. Check that the inverter is not operating.

Corrective action

1.Set"2"in Pr. 72.
2. After stopping operation, make parameter setting.

Operation Panel Er3 c_ 3
Indication [
Name Calibration error
Description Analog input bias and gain calibration values are too close.
Check point Check the settings of C3, C4, C6 and C7 (calibration functions). (Refer to page 133.)
Operat_ion_PaneI Era co_ o
Indication o
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr. 77 is not "2".
Check point 1. Check that operation mode is "PU operation mode".

2.Check the Pr. 77 setting. (Refer to page 143.)

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to

page 143.)
2. After setting "2" in Pr. 77, make parameter setting.

Operation Panel [E1 _C
Indication e
Name Parameter read error
Description An error occurred in the EEPROM on the operation panel side during parameter copy reading.
Check point _

Corrective action

- Make parameter copy again. (Refer to page 226.)
- Check for an operation panel (FR-DUOQ7) failure. Please contact your sales representative.

D
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Causes and corrective actions \f

Operation Panel - =
pIndicaltion rE2 "~ :: ':'
Name Parameter write error
Description 1. You attempted to perform parameter copy write <_:Juring oper_altion. _ N
2. An error occurred in the EEPROM on the operation panel side during parameter copy writing.
Check point Is the FWD or REV LED of the operation panel (FR-DUO7) lit or flickering?

Corrective action

1. After stopping operation, make parameter copy again. (Refer to page 226.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel

Indication rE3 ”~ ": :"
Name Parameter verification error
Description 1. Data on the opera’Fion panel side and inverter siQe are differ_ent. _ o
2. An error occurred in the EEPROM on the operation panel side during parameter verification.
Check point Check for the parameter setting of the source inverter and inverter to be verified.

Corrective action

1. Press @ to continue verification.

Make parameter verification again. (Refer to page 227.)
2. Check for an operation panel (FR-DUQ7) failure. Please contact your sales representative.

Operation Panel -
pIndicaltion rE4 "~ :: ":
Name Model error
Description A different model was used for parameter write and verification during parameter copy.
Check point Check that the verified inverter is the same model.

Corrective action

Use the same model (FR-F700 series) for parameter copy and verification.

Operation Panel
Indication

Err. !

Description

1. The RES signal is on;
2.The PU and inverter cannot make normal communication (contact fault of the connector)

Corrective action

1. Turn off the RES signal.
2. Check the connection of the PU and inverter.

234
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7/ Causes and corrective actions

(2) Warnings
When the protective function is activated, the output is not shut off.

Operat_lon_PaneI oL ™ FR-PUO4 | OL
Indication o
Name Stall prevention (overcurrent)

If a current of more than 110%+ of the rated inverter current flows in the motor, this
function stops the increase in frequency until the overload current reduces to
prevent the inverter from resulting in overcurrent shut-off.

When the overload current has reduced below 110%-1, this function increases the
frequency again.

During
acceleration

During If a current of more than 110%-+1 of the rated inverter current flows in the motor, this
Description constant- function lowers the frequency until the overload current reduces to prevent _

speed overcurrent shut-off. When the overload current has reduced below 110%-1, this

operation function increases the frequency up to the set value.
If a current of more than 110%-+ of the rated inverter current flows in the motor, this

. function stops the decrease in frequency until the overload current reduces to

During ) Lo

deceleration prevent the inverter from resulting in overcurrent shut-off._ _
When the overload current has reduced below 110%-1, this function decreases the
frequency again.

1. Check that the Pr. 0 Torque boost setting is not too large.

2. Check that the Pr. 7 Acceleration time and Pr. 8 Deceleration time settings are not too small.

. 3. Check that the load is not too heavy.
Check point 4. Are there any failure in peripheral devices?
5. Check that the Pr. 13 Sarting frequency is not too large.
- Check the motor for use under overload.

1. Increase or decrease the Pr. 0 Torque boost value 1% by 1% and check the motor status. (Refer to page57.)

2. Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 78.)

3. Reduce the load weight.

4. Try simple magnetic flux vector control (Pr. 80).

Corrective action 5. Change the Pr. 14 Load pattern selection setting.
6. Set stall prevention operation current in Pr. 22 Sall prevention operation leve. (The initial value is 110%.)

The acceleration/deceleration time may change. Increase the stall prevention operation level with Pr. 22
Sall prevention operation level, or disable stall prevention with Pr. 156 Sall prevention operation selection.
(Use Pr. 156 to set either operation continued or not at OL operation.)

*1  120% when LD is selected

Operat_lon_PaneI oL A FR-PUO4 | oL
Indication L
Name Stall prevention (overvoltage)
- If the regenerative energy of the motor becomes excessive and exceeds the
regenerative energy consumption capability, this function stops the decrease in
Duri frequency to prevent overvoltage shut-off. As soon as the regenerative energy
N uring .
Description deceleration has reduced, deceleration resumes.
If the regenerative energy of the motor becomes excessive when regeneration
avoidance function is selected (Pr. 882 = 1), this function increases the speed to
prevent overvoltage shut-off. (Refer to page 143.) %
Check point - Check for sudden speed reduction. ®)
P - Regeneration avoidance function (Pr. 882 to Pr. 886) is being used? (Refer to page 143.) =
Corrective action The deceleration time may change. @)
Increase the deceleration time using Pr. 8 Deceleration time. 2
)
0] tion P I "
peration Pane o i w
Indication PS o FR-PUO4 | PS S
Name PU Stop 5
Description Stop with @ of the PU is set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection. Lll_J
(For Pr. 75, refer to page 140.) 8
i . . o
Check point Check for a stop made by pressing @ of the operation panel.
Corrective action Turn the start signal off and release with . 4
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Operation Panel

]
Indication RB o FR-PUO4 | RB
Name Regenerative brake prealarm
Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative
Lo brake duty value. If the regenerative brake duty reaches 100%, a regenerative overvoltage
Description
(E. OV_) occurs.
Appears only for the 01800 or more.
» Check that the brake resistor duty is not high.
Check point * Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values

are correct.

Corrective action

« Increase the deceleration time.
« Check the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty values.

Operation Panel

indication TH T H FR-PUO4 |TH
Name Electronic thermal relay function prealarm
Appears if the integrating value of the Pr. 9 Electronic thermal O/L relay reaches or exceeds 85% of
Description the preset level. If it reaches 100% of the Pr. 9 Electronic thermal O/L relay setting, a motor overload
shut-off (E. THM) occurs.
Check point 1. Check for large load or sudden acceleration.

2.1s the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 82.)

Corrective action

1. Reduce the load weight or the number of operation times.
2. Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 82.)

Operation Panel
peration MT HEH FR-PU0O4
Indication
Name Maintenance signal output
Description Indicates that the cumulative energization time of the inverter has reached a given time.
. The Pr. 503 Maintenance timer setting is larger than the Pr. 504 Maintenance timer alarm output set time
Check point

setting. (Refer to page 217.)

Corrective action

Setting "0" in Pr. 503 Maintenance timer erraces the signal.

Operation Panel

=0 )
Indication cpP Lt FR-PUO4
Name Parameter copy
L Appears when parameters are copied between models with capacities of 01160 or less and 01800
Description
or more.
. Resetting of Pr.9, Pr.30, Pr.51, Pr.52, Pr.54, Pr.56, Pr.57, Pr.61, Pr.70, Pr.72, Pr.80, Pr.90, Pr.158, Pr.190 to
Check point

Pr.196, and Pr.893 is necessary.

Corrective action

Set the initial value in Pr. 989 Parameter copy alarmrelease.
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(3) Minor fault

7/ Causes and corrective actions

When the protective function is activated, the output is not shut off. You can also output a minor fault signal by

making parameter setting. (Set "98" in any of Pr. 190 to Pr. 196 (output terminal function selection). (Refer to page

95.))
Operation Panel FN A FR-PUO4 |FN
Indication
Name Fan fault
o For the inverter that contains a cooling fan, |~ - appears on the operation panel when the cooling
Description fan stops due to a fault or different operation from the setting of Pr. 244 Cooling fan operation
selection.
Check point Check the cooling fan for a fault.

Corrective action

Check for fan fault. Please contact your sales representative.

(4) Major fault

When the protective function is activated, the inverter output is shut off and an alarm is output.

Operation Panel

indication E.OC1 Enr FR-PU04 | OC During Accs
Name Overcurrent shut-off during acceleration
_— When the inverter output current reaches or exceeds approximately 170% of the rated current during

Description . AR . :
acceleration, the protective circuit is activated to stop the inverter output.
1. Check for sudden acceleration.
2. Check that the downward acceleration time is not long in vertical lift application.
3. Check for output short circuit.

Check point 4. Check that stall prevention operation is correct

5. Check that the regeneration is not performed frequently. (Check that the output voltage becomes
larger than the V/F reference voltage at regeneration and overcurrent due to increase in motor
current occurs.)

Corrective action

1.Increase the acceleration time.
(Shorten the downward acceleration time in vertical lift application.)

2.When "E.OC1" is always lit at starting, disconnect the motor once and start the inverter.
If "E.OC1" is still lit, contact your sales representative.

3. Check the wiring to avoid output short circuit.

4. Perform a correct stall prevention operation. (Refer to page 68.)

5. Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. (Refer to page
60.)

Operation Panel

n a0 )
Indication E.OC2 cLC FR-PUO4 | Stedy Spd OC
Name Overcurrent shut-off during constant speed
. When the inverter output current reaches or exceeds approximately 170% of the rated current
Description . . . R : .
during constant speed operation, the protective circuit is activated to stop the inverter output.
1. Check for sudden load change.
Check point 2. Check for output short circuit.

3. Check that stall prevention operation is correct

Corrective action

1. Keep load stable.
2. Check the wiring to avoid output short circuit.
3. Check that stall prevention operation setting is correct. (Refer to page 60.)

Operation Panel

ndication E.OC3 Enr3 FR-PU04 | OC During Dec
Name Overcurrent shut-off during deceleration or stop
When the inverter output current reaches or exceeds approximately 170% of the rated inverter
Description current during deceleration (other than acceleration or constant speed), the protective circuit is
activated to stop the inverter output.
1. Check for sudden speed reduction.
Check point 2. Check for output short circuit.

3. Check for too fast operation of the motor's mechanical brake.
4. Check that stall prevention operation setting is correct.

Corrective action

1. Increase the deceleration time.
2. Check the wiring to avoid output short circuit.
3. Check the mechanical brake operation.

4. Check that stall prevention operation setting is correct.(Refer to page 60.)
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Causes and corrective actions \f

Operation Panel

dication E.OV1 TR FR-PUO4 | OV During Acc
Name Regenerative overvoltage shutoff during acceleration
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for too slow acceleration. (e.g. during descending acceleration with lifting load)

Corrective action

- Decrease the acceleration time.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to page 212.)

Operation Panel

Name Regenerative overvoltage shut-off during constant speed
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for sudden load change.

Corrective action

- Keep load stable.
- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to page 212.)
- Use the brake unit or power regeneration common converter (FR-CV) as required.

Operation Panel

indication E.OV3 Ca FR-PUO4 | OV During Dec
Name Regenerative overvoltage shut-off during deceleration or stop
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. The circuit may also be
activated by a surge voltage produced in the power supply system.
Check point Check for sudden speed reduction.

Corrective action

Increase the deceleration time. (Set the deceleration time which matches the inertia of moment
of the load)

- Decrease the braking duty.

- Use regeneration avoidance function (Pr. 882 to Pr. 886). (Refer to page 212.)

- Use the brake unit or power regeneration common converter (FR-CV) as required.

Opler:fj‘ti'coar:issne' E.THT Er - FR-PU04 | Inv. Overload
Name Inverter overload shut-off (electronic thermal relay function)-s
If a current not less than 110%-2 of the rated output current flows and overcurrent shut-off does not
Description occur (170% or Iess),_ inverse-time characteristics cause the electronic_ thermal relay to _be '
activated to stop the inverter output in order to protect the output transistors. (overload immunity
110%-2 60s)
Check point Check the motor for use under overload.

Corrective action

Reduce the load weight.

*2  120% when LD is selected

Oplerat.'O”.Pa”e' E.THM Er A FR-PUO4 | Motor Ovrload
ndication -
Name Motor overload shut-off (electronic thermal relay function)-s
The electronic thermal relay function in the inverter detects motor overheat due to overload or
reduced cooling capability during constant-speed operation and pre-alarm (TH display) is output
when the temperature reaches 85% of the Pr. 9 Electronic thermal O/L relay setting and the
Description protection circuit is activated to stop the inverter output when the temperature reaches the
specified value. When running a special motor such as a multi-pole motor or multiple motors,
provide a thermal relay on the inverter output side since such motor(s) cannot be protected by the
electronic thermal relay function.
1. Check the motor for use under overload.
Check point 2. Check that the setting of Pr. 71 Applied motor for motor selection is correct. (Refer to page 84.)

3. Check that stall prevention operation setting is correct.

Corrective action

1. Reduce the load weight.
2. For a constant-torque motor, set the constant-torque motor in Pr. 71 Applied motor.
3. Check that stall prevention operation setting is correct. (Refer to page 60.)

*3  Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function.
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7/ Causes and corrective actions

Operation Panel

-
-

cCr o ] .
Indication E.FIN I ] FR-PUO4 H/Sink O/Temp
Name Fin overheat
Description If the heatsink overheats, the temperature sensor is actuated to stop the inverter output.
Check point 1. Check for too high ambient temperature.

2. Check for heatsink clogging.

Corrective action

1. Set the ambient temperature to within the specifications.
2. Clean the heatsink.

Op?rat.'on.Pa“e' E.IPF croc FR-PU04 | Inst. Pwr. Loss
ndication -
Name Instantaneous power failure protection
If a power failure occurs for longer than 15ms (this also applies to inverter input shut-off), the
instantaneous power failure protective function is activated to stop the inverter output in order to
prevent the control circuit from malfunctioning. If a power failure persists for longer than 100ms, the
Description alarm warning output is not provided, and the inverter restarts if the start signal is on upon power
restoration. (The inverter continues operating if an instantaneous power failure is within 15ms.) In
some operating status (load magnitude, acceleration/deceleration time setting, etc.), overcurrent or
other protection may be activated upon power restoration.
Check point Find the cause of instantaneous power failure occurrence.

Corrective action

- Remedy the instantaneous power failure.
- Prepare a backup power supply for instantaneous power failure.
- Set the function of automatic restart after instantaneous power failure (Pr. 57). (Refer to page 113.)

Operation Panel EBE [ FR-PUO4 |Br. Cct. Fault
Indication C. o oC
Name Brake transistor alarm detection
This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake
_— transistors when using functions of the 01800 or more.
Description . . . )
In this case, the inverter must be powered off immediately.
For the 01160 or less, it appears when an internal circuit error occurred.
- Reduce the load inertia.
Check point - Check that the frequency of using the brake is proper.

- Check that the brake resistor selected is correct.

Corrective action

For the 01800 or more, when the protective function is activated even if the above measures are
taken, replace the brake unit with a new one.
For the 01160 or less, replace the inverter.

Opler:fj‘ti'coar:issne' E.UVT Ellol FR-PU04 | Under Voltage
Name Undervoltage protection

If the power supply voltage of the inverter reduces, the control circuit will not perform normal functions.
In addition, the motor torque wiil be insufficient and/or heat generation will increase. To prevent

Description this, if the power supply voltage reduces below about 300VAC for the 400V class, this function
stops the inverter output.
When a jumper is not connected across P/+-P1, the undervoltage protective function is activated.

Check point 1. Check for start of large-capacity motor.

2.Check that a jumper or DC reactor is connected across terminals P/+-P1.

Corrective action

1. Check the power supply system equipment such as the power supply.

2. Connect a jumper or DC reactor across terminals P/+-P1.

3. If the problem still persists after taking the above measure, please contact your sales
representative.

Operation Panel EILF [ FR-PUO4 | Fault 14
Indication L R )
Name Input phase failure
Description This alarm is output when function valid sgtting (=1) is set in Pr.872 Input phase failure protection selection
and one phase of the three phase power input opens. (Refer to page 121.)
Check point Check for a break in the cable for the three-phase power supply input.

Corrective action

- Wire the cables properly.
Repair a brake portion in the cable.

- Check the Pr. 872 Input phase failure protection selection setting.
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Causes and corrective actions

AN

Optlarat.ion.PaneI EOLT :: :-:', ',- FR-PUO4 Still Prey STP ( OL. shown during stall
ndication -l prevention operation)
Name Stall prevention
Description If the frequency has fallen to 0.5HZ by stall prevention operatiqn and remains. forISS, qn alarm
(E.OLT) appears to shutoff the inverter output. OL appears while stall prevention is being activated.
Check point - Check the motor for use under overload. (Refer to page 61.)

Corrective action

- Reduce the load weight.

Operation Panel E.GF £ nE FR-PUO4 | Ground Fault
Indication -,
Name Output side earth fault overcurrent protection
. This function stops the inverter output if an earth fault overcurrent flows due to an earth fault that
Description ; , .
occurred on the inverter's output (load) side.
Check point Check for an earth fault in the motor and connection cable.

Corrective action

Remedy the earth fault portion.

Operation Panel

| .
Indication ELF L. ! FR-PUO4
Name Output phase failure protection
o This function stops the inverter output if one of the three phases (U, V, W) on the inverter's output
Description : .
side (load side) opens.
Check point - Check the wiring (Check that the motor is normal.)

- Check that the capacity of the motor used is hot smaller than that of the inverter.

Corrective action

- Wire the cables properly.
- Check the Pr. 251 Output phase failure protection selection setting.

Operation Panel E.OHT I FR-PU04 | OH Fault
Indication ol
Name External thermal relay operation
o If the external thermal relay provided for motor overheat protection, or the internally mounted

Description . . . .
temperature relay in the motor, etc. switches on (contacts open), the inverter output is stopped.
- Check for motor overheating.

Check point - Check that the value of 7 (OH signal) is set correctly in any of Pr. 178 to Pr. 189 (input terminal

function selection).

Corrective action

- Reduce the load and operating duty.
- Even if the relay contacts are reset automatically, the inverter will not restart unless it is reset.

*4  Functions only when any of Pr. 178 to Pr. 189 (input terminal function selection) is set to OH.

Operation Panel E.PTC sorre FR-PUO4 | Fault 14
Indication L. L
Name PTC thermistor operation
_— Appears when the motor overheat status is detected for 10s or more by the external PTC

Description : . .
thermistor input connected to the terminal AU.
- Check the connection between the PTC thermistor switch and thermal protector.

Check point - Check the motor for operation under overload.

- Is valid setting (=63) selected in Pr. 184 AU terminal function selection ? (Refer to page 83, 95.)

Corrective action

Reduce the load weight.

Operation Panel E.OPT [y FR-PU04 | Option Fault
Indication - ol
Name Option alarm
_— Appears when the AC power supply is connected to the terminal R/L1, S/L2, T/L3 accidentally
Description . .
when a high power factor converter is connected.
Check point - Check that the AC power supply is not connected to the terminal R/L1, S/L2, T/L3 when a high power

factor converter (FR-HC, MT-HC) or power regenerative common converter (FR-CV) is connected.

Corrective action

- Check the parameter (Pr. 30) setting and wiring.
- The inverter may be damaged if the AC power supply is connected to the terminal R/L1, S/L2, T/

L3 when a high power factor converter is connected. Please contact your sales representative.
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7/ Causes and corrective actions

Operation Panel

Indication E.OP1 ,':,‘_,','-' ,' FR-PUO4 | Option slot alarm 1
Name Option slot alarm

Stops the inverter output if a functional error (e.g. communication line error of the communication

Description option or contact fault of the plug-in option other than the communication option) occurs in the plug-
in option fitted to the option slot.
- Check for a wrong option function setting and operation.
- Check that the plug-in option is plugged into the connector securely.

Check point - Check for a brake in the communication cable.

- Check that the terminating resistor is fitted properly.
- Check that the option card is normal.

Corrective action

- Check the option function setting, etc.
- Connect the plug-in option securely.

Operation Panel

| ] -
indication E. 1 . ' FR-PUO4 | Fault 1
Name Option alarm
. Stops the inverter output if a contact fault or the like of the connector between the inverter and
Description - .
communication option occurs.
Check point 1. Check that the plug-in option is plugged into the connector securely.

2. Check for excess electrical noises around the inverter.

Corrective action

1. Connect the plug-in option securely.

2. Take measures against noises if there are devices producing excess electrical noises around the inverter.
If the problem still persists after taking the above measure, please contact your sales
representative or distributor.

Operation Panel

indication E.PE ,': ,'-’,': FR-PUO4 | Corrupt Memry
Name Parameter storage device alarm (control circuit board)
Description A fault occurred in parameters stored (EEPROM failure)
Check point Check for too many number of parameter write times.

Corrective action

Please contact your sales representative.
When performing parameter write frequently for communication purposes, set "1" in Pr. 342 to
enable RAM write. Note that powering off returns the inverter to the status before RAM write.

Operation Panel

Indication E.PE2 EHEC FR-PU04 | Fault 14
Name Parameter storage device alarm (main circuit board)
Description A fault occurred in parameters stored (EEPROM failure)
Check point

Corrective action

Please contact your sales representative.

Operation Panel
Indication

E.PUE conc FR-PU04 | PU Leave Out

Name

PU disconnected

Description

This function stops the inverter output if communication between the inverter and PU is suspended,
e.g. the operation panel and parameter unit is disconnected, when "2", "3", "16" or "17" was set in
Pr. 75 Reset selection/disconnected PU detection/PU stop selection. This function stops the inverter
output when communication errors occurred consecutively for more than permissible number of
retries when a value other than "9999" is set in Pr. 121 Number of PU communication retries during the
RS-485 communication with the PU connector. This function also stops the inverter output if
communication is broken for the period of time set in Pr. 122 PU communication check time interval.

Check point

- Check that the FR-DUQ7 or parameter unit (FR-PUO04) is fitted tightly.
- Check the Pr. 75 setting.

Corrective action

Fit the FR-DUQ7 or parameter unit (FR-PUO4) securely.

Operation Panel E.RET E-= FR-PUO4 | Retry No Over
Indication - e
Name Retry count excess
_— If operation cannot be resumed properly within the number of retries set, this function stops the
Description .
inverter output.
Check point Find the cause of alarm occurrence.

Corrective action

Eliminate the cause of the error preceding this error indication.
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Causes and corrective actions \f

[) )
E. 6 . o Fault 6
Operation Panel E.7 [ ] FR-PUO4 | Fault 7
Indication L. !
Crron
E.CPU gl I ua i CPU Fault
Name CPU fault
Description Stops the inverter output if the communication error of the built-in CPU occurs.
Check point Check for devices producing excess electrical noises around the inverter.

Corrective action

- Take measures against noises if there are devices producing excess electrical noises around the
inverter.
- Please contact your sales representative.

Operation Panel E.CTE Erre FR-PUO4 |——
Indication U L
Name Operation panel power supply short circuit, RS-485 terminal power supply short circuit
When the operation panel power supply (PU connector) is shorted, this function shuts off the power
output. At this time, the operation panel (parameter unit) cannot be used and RS-485
- communication from the PU connector cannot be made. When the power supply for the RS-485

Description . . .
terminals are shorted, this function shuts off the power output.
At this time, communication from the RS-485 terminals cannot be made.
To reset, enter the RES signal or switch power off, then on again.

. 1. Check for a short circuit in the PU connector cable.
Check point

2. Check that the RS-485 terminals are connected correctly.

Corrective action

1. Check the PU and cable.
2. Check the connection of the RS-485 terminals

Operation Panel

ndication E.P24 o el ke FR-PUO4 |E.P24
Name 24V/DC power output short circuit
When the 24VDC power output from the PC terminal is shorted, this function shuts off the power output.
Description At this time, all external contact inputs switch off. The inverter cannot be reset by entering the RES
signal. To reset it, use the operation panel or switch power off, then on again.
Check point - Check for a short circuit in the PC terminal output.

Corrective action

- Remedy the earth fault portion.

Operation Panel

[ | -
Indication E.CDO I TN FR-PUO4 | Fault 14
Name Output current detection value excess
- This function is activated when the output current exceeds the Pr. 150 Output current detection level
Description .
setting.
Check the settings of Pr. 150 Output current detection level, Pr. 151 Output current detection signal delay
Check point time, Pr. 166 Output current detection signal retention time, Pr. 167 Output current detection operation

selection. (Refer to page 100.)

Operation Panel - =

peration. E.IOH [ N FR-PUO4 | Fault 14

Indication JE
Name Inrush resistance overheat
- This function is activated when the resistor of the inrush current limit circuit overheats. (activated
Description R .
when the temperature reaches or exceeds 180°C for 5s consecutively)
Check point 1. Check that the inrush current is not large.

2. Check that frequent ON/OFF is not repeated in the circuit which starts upon powering on.

Corrective action

1. The inrush current limit circuit failure

2. Configure a circuit where frequent ON/OFF is not repeated.
If the problem still persists after taking the above measure, please contact your sales
representative.
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7/ Causes and corrective actions

Operation Panel

Indication E.SER e Il FR-PUO4 | Fault 14
Name Communication error (inverter)
This function stops the inverter output when communication error occurs consecutively for more than
Description permissible retry count vyhe_n a value other than “9999" is set i_n Pr. 335 RS485 cormunicgtion number of _retria
during RS-485 communication from the RS-485 terminals. This function also stops the inverter output if
communication is broken for the period of time set in Pr. 336 RS-485 communication check timeinterval.
Check point Check the RS-485 terminal wiring.

Corrective action

Perform wiring of the RS-485 terminals properly.

Operation Panel

[ -
Indication E.AIE g A FR-PUO4 | Fault 14
Name Analog input error
_— Appears when 30mA or more is input or a voltage (7.5V or more) is input with the terminal 2/4 set
Description .
to current input.
Check point Check the setting of Pr. 73 Analog input selection and Pr. 267 Terminal 4 input selection. (Refer to page

129.)

Corrective action

Either give a frequency command by current input or set Pr. 73 Analog input selection or Pr. 267
Terminal 4 input selection to voltage input. (Refer to page 129.)

Operation Panel E.13 [ FR-PUO7 | Fault 14
Indication ' L. "
Name Internal circuit error
Description Appears when an internal circuit error occurred.

Corrective action

Please contact your sales representative.

—— CAUTION

« If protective functions of E.ILF, E.PTC, E.PE2, E.CDO, E.IOH, E.SER, E.AIE, E.13 are activated when using the FR-PU04,

"Fault 14" appears.

Also when the alarm history is checked on the FR-PUO04, the display is "E.14".
« If alarms other than the above appear, contact your sales representative.
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Reset method of protective function \f

4.3 Reset method of protective function

(1) Resetting the inverter
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.
It takes about 1s for reset.

Operation 1: ..... Using the operation panel, press @ to reset the inverter.

(Enabled only when the inverter protective function is activated
(major fault) (Refer to page 237 for major fault.))

Operation 2:...... Switch power off once, then switch it on again.

Operation 3: ..... Turn on the reset signal (RES) for more than 0.1s. (If the RES signal
is kept on, "Err." appears (flickers) to indicate that the inverter is in a Inverter
reset status.)

RES
PC

REMARKS

For the 01800 or more, you can set Pr. 75 to disable reset operation until the thermal cumulative amount reaches 0 when a
thermal trip (THM, THT) or an overcurrent trip (OC1 to OC3) occurs consecutively twice. (Refer to the Indtruction Manual

(applied).)

4.4 Correspondences between digital and actual characters

There are the following correspondences between the actual alphanumeric characters and the digital characters
displayed on the operation panel.

Actual Digital Actual | Digital Actual Digital
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7/ Meters and measuring methods

4.5 Meters and measuring methods

Since voltages and currents in the primary and secondary side of the inverter include harmonics, different meters
indicate different measurement values. When making measurement with the meters designed for commercial
frequency, use the following measuring instruments and circuits:
® When installing meters etc. on the inverter output side
When the inverter-to-motor wiring length is large, especially in the 400V class, small-capacity models, the meters
and CTs may generate heat due to line-to-line leakage current. Therefore, choose the equipment which has
enough allowance for the current rating.
When measuring and indicating the output voltage and output current of the inverter, it is recommended to utilize
the AM-5 and CA-5 terminal output function of the inverter.

Inverter

Three-phase
power supply @

O

» To the motor

o —

{ : Moving-iron type

()
(9
)

@ : Electrodynamometer type

f f 1 @ : Moving-coil type
Instrument
types ﬁ { @ @ { Bt = B+ : Rectifier type

45.1 Measurement of powers

Using an electro-dynamometer type meter, measure the power in both the input and output sides of the inverter
using the two- or three-wattmeter method. As the current is liable to be imbalanced especially in the input side, it is
recommended to use the three-wattmeter method.

Examples of process value differences produced by different measuring meters are shown below.

An error will be produced by difference between measuring instruments, e.g. power calculation type and two- or
three-wattmeter type three-phase wattmeter. When a CT is used in the current measuring side or when the meter
contains a PT on the voltage measurement side, an error will also be produced due to the frequency characteristics
of the CT and PT.

[Measurement conditions] [Measurement conditions]
Constant-torque (100%) load, constant-output at 60Hz  Constant-torque (100%) load, constant-output at 60Hz
or more. or more.
3.7kW, 4-pole motor, value indicated in 3-wattmeter 3.7kW, 4-pole motor, value indicated in 3-wattmeter
method is 100%. method is 100%.
% %
120+ 120+ A
o2——5 o K
A
- _—
100- EZE/Z—% X 100{  gro—=i————"
804 X 3-wattmeter method (Electro-dynamometer type) 804 X 3-wattmeter method (Electro-dynamometer type)
@ 2-wattmeter method (Electro-dynamometer type) @ 2-wattmeter method (Electro-dynamometer type)
O Clip AC power meter O Clip AC power meter
(For balanced three-phase load) (For balanced three-phase load)
601 A Clamp-on wattmeter 601 A Clamp-on wattmeter
(Hall device power arithmetic type) (Hall device power arithmetic type)
T T T T T T T T T T T T T T
0 20 40 60 80 100120Hz 0 20 40 60 80 100120Hz
Example of measuring inverter input power Example of measuring inverter output power
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Meters and measuring methods \f

4.5.2 Measurement of voltages and use of PT

(1) Inverter input side

As the input side voltage has a sine wave and it is extremely small in distortion, accurate measurement can be
made with an ordinary AC meter.

(2) Inverter output side

Since the output side voltage has a PWM-controlled rectangular wave, always use a rectifier type voltmeter. A
needle type tester can not be used to measure the output side voltage as it indicates a value much greater than the
actual value. A moving-iron type meter indicates an effective value which includes harmonics and therefore the
value is larger than that of the fundamental wave. The value monitored on the operation panel is the inverter-
controlled voltage itself. Hence, that value is accurate and it is recommended to monitor values (provide analog
output) using the operation panel.

(3) PT

No PT can be used in the output side of the inverter. Use a direct-reading meter. (A PT can be used in the input side
of the inverter.)

45.3 Measurement of currents

Use a moving-iron type meter on both the input and output sides of the inverter. However, if the carrier frequency
exceeds 5kHz, do not use that meter since an overcurrent losse produced in the internal metal parts of the meter
will increase and the meter may burn out. In this case, use an approximate-effective value type.

As the inverter input side current is easily imbalanced, measurement of currents in all three phases is
recommended. Correct values can not be measured in one or two phases. On the other hand, the phase
imbalanced ratio of the output side current must be within 10%.

When a clamp ammeter is used, always use an effective value detection type. A mean value detection type
produces a large error and may indicate an extremely smaller value than the actual value. The value monitored on
the operation panel is accurate if the output frequency varies, and it is recommended to monitor values (provide
analog output) using the operation panel.

An example of the measurement value difference produced by different measuring meters is shown below.

[Measurement conditions] [Measurement conditions]
Value indicated by moving-iron type ammeter is 100%. Value indicated by moving-iron type ammeter is 100%.

% %
120- ClipAC 1201 ClipAC
Moving-iron@ver meter o power meter
100/ YP° - : — 1po Movingiontype [

801 80 / Clamp meter

Clamp-on wattmeter
current measurement
60 sol

Clamp meter Clamp-on wattmeter
current measurement

| | | | L
0 20 40 60Hz 0 20 40 60Hz
Example of measuring Inverter Input Current Example of measuring Inverter Output Current
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454 Use of CT and transducer

A CT may be used in both the input and output sides of the inverter, but the one used should have the largest
possible VA ability because an error will increase if the frequency gets lower.
When using a transducer, use the effective value calculation type which is immune to harmonics.

455 Measurement of inverter input power factor

Use the effective power and apparent power to calculate the inverter input power factor. A power-factor meter can
not indicate an exact value.

Effective power
Apparent power
Three-phase input power found by 3-wattmeter method

Total power factor of the inverter

J3 xV (power supply voltage) x | (input current effective value)

4.5.6 Measurement of converter output voltage (across terminals P/+ - N/-)

The output voltage of the converter is developed across terminals P/+ - N/- and can be measured with a moving-coil
type meter (tester). Although the voltage varies according to the power supply voltage, approximately 540V to 600V
is output when no load is connected and voltage decreases when a load is connected.

When regenerative energy is returned from the motor during deceleration, for example, the converter output voltage
rises to nearly 800V to 900V maximum.
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Check first when you have troubles. X

4.6 Check first when you have troubles.

—l POINT i

If the cause is still unknown after every check, it is recommended to initialize the parameters (initial value) then
re-set the required parameter values and check again.

4.6.1 Motor does not rotate as commanded

| 1) Check the Pr. 0 Torque boost. (Refer to page 57) |
| 2) Check the main circuit. |

Check that a proper power supply voltage is applied (operation panel display is provided).
Check that the motor is connected properly.
Check that the jumper across P/+-P1 is connected.

——{3) Check the input signals

—Check that the start signal is input.

—Check that both the forward and reverse rotation start signals are not input simultaneously.

—Check that the frequency setting signal is not zero. (When the frequency command is OHz and
the run command is entered, FWD or REV LED on the operation panel flickers.)

—Check that the AU signal is on when the frequency setting signal is 4 to 20mA.

—Check that the output stop signal (MRS) or reset signal (RES) is not on.

—Check that the CS signal is not OFF with automatic restart after instantaneous power failure

function is selected (Pr. 57 = "9999").

—Check that the sink or source jumper connector is fitted securely.

| 4) Check the parameter settings |

—Check that the reverse rotation prevention selection (Pr.78) is not selected.

—Check that the operation mode selection (Pr. 79) setting is correct.

—Check that the bias and gain (calibration parameter C2 to C7) settings are correct.

—Check that the starting frequency (Pr.13) setting is not greater than the running frequency.

—Check that frequency settings of each running frequency (such as multi-speed operation) are not zero.
Check that especially the maximum frequency(Pr.1) is not zero.

—Check that the Pr.15 Jog frequency setting is not lower than the Pr.13 Sarting frequency value.

~—{5) Inspection of load

Check that the load is not too heavy.
Check that the shaft is not locked.

4.6.2 Motor generates abnormal noise

—No carrier frequency noises (metallic noises) are generated.
L Soft-PWM operation to change the motor tone into an unoffending complex tone is

factory-set to valid by the Pr.72 PWM frequency selection.
Adjust Pr.72 PWM frequency selection to change the motor tone.
(When operating the inverter with the carrier frequency of 3kHz or more set in Pr. 72, the
carrier frequency will automatically decrease if the output current of the inverter exceeds
the value in parenthesis of the rated output current on page 252. This may cause the motor
noise to increase. But it is not a fault.)

—Check for any mechanical looseness.

—Contact the motor manufacturer.

4.6.3 Motor generates heat abnormally

Is the fan for the motor is running? (Check for accumulated dust.)
Check that the load is not too heavy. Lighten the load.

Check that the inverter output voltages (U, V, W) balanced.
Check that the Pr.0 Torque boost setting is correct.
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4.6.4 Motor rotates in opposite direction

Check that the phase sequence of output terminals U, V and W is correct.
Check that the start signals (forward rotation, reverse rotation) are connected properly. (Refer to
page 93)

4.6.5 Speed greatly differs from the setting

Check that the frequency setting signal is correct. (Measure the input signal level.)
Check that Pr.1, Pr.2, Calibration parameter C2 to C7 settings are correct

Check that the input signal lines are not affected by external noise.

(Use shielded cables)

Check that the load is not too heavy.

Check that the Pr. 31 to Pr. 36 (frequency jump) settings are correct.

4.6.6 Acceleration/deceleration is not smooth

Check that the acceleration and deceleration time settings are not too short.
Check that the load is not too heavy.

4.6.7 Motor current is large

Check that the load is not too heavy.

Check that the Pr.0 Torque boost setting is correct.
Check that the Pr.3 Base frequency setting is correct.
Check that the Pr.19 Base frequency voltage is correct

4.6.8 Speed does not increase

Check that the maximum frequency (Pr. 1) setting is correct. (If you want to run the motor at 120Hz
or more, set Pr.18 High speed maximum frequency. (Refer to page 66.)

Check that the load is not too heavy.

(In agitators, etc., load may become heavier in winter.)

Check that the brake resistor is not connected to terminals P/+-P1 accidentally.

4.6.9 Speed varies during operation

(1) Inspection of load|

LCheck that the load is not varying.
—{2) Check the input signals|

Check that the frequency setting signal is not varying.

Check that the frequency setting signal is not affected by noise.

Check for a malfunction due to undesirable currents when the transistor output unit is connected.
(Refer to page 18)

3) Others
Check that the wiring length is not too long for V/F control

4.6.10 Operation panel (FR-DUQ7) display is not operating

—Check that the operation panel is connected to the inverter securely.

4.6.11 Parameter write cannot be performed

Make sure that operation is not being performed (signal STF or STR is not ON).
Make sure that you are not attempting to set the parameter in the external operation mode.
Check Pr.77 Parameter write selection.

Check Pr.161 Frequency setting/key lock operation selection.
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S / SPECIFICATIONS

This chapter provides the "SPECIFICATIONS" of this product.
Always read the instructions before using the equipment

S0 R = 1 o TSR 252
5.2 Common specificationS ...........cccceeevieiveiiiineeeeeeiiinnnn 253
5.3 Outline dimension drawings ........cccoeeevvvvviieeeeeennnnnn. 255
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Rating \f
5.1 Rating
*400V class
SLD is initially set.
Type FR-F740-00000-EC | 00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770 | 00930 | 01160
i i LD
Applied motor capacity 075| 15| 22 |37 |55 | 75| 11 | 15 |185| 22 | 30 | 37 | 45 | 55
(kw)*1 SLD
i LD
Rated capacity 16 | 27 | 37 | 58 | 88 |12.2 175|221 | 26.7 | 32.8 | 43.4 | 53.3 | 64.8 | 80.8
(kvA)*2 SLD
LD 2.1 35| 48 | 76 | 115 16 23 29 35 43 57 70 85 | 106
‘g Rated current (A)*3 (18) | (3.0) | (41) | (65) | (9.8) | (136) | (20) | (25) | (30) | (37) | (48) | (60) | (72) | (90)
g sip | 23|38 |52 (83 (126 17 | 25 | 31 | 38 | 47 | 62 | 77 | 93 | 116
) o | B2 | @44 | 71 | @07 | @45 | @) | @6 | 32 | @) | 3) | 65 | (79) | (99)
Overload current LD 120% 60s, 150% 3s, 50°C (inverse time characteristics)
rating*4 SLD 110% 60s, 120% 3s, 40°C (inverse time characteristics)
Voltage*5 Three-phase 380 to 480V
Rated Input AC voltage! Three-phase 380 to 480V 50Hz/60Hz
... | frequency
‘S | Permissible AC voltage
g fluctuation 323 to 528V 50Hz/60Hz
%’ ﬁermis_siblefrequency +59%
C? uctuation
&%ﬁ;’lg”pp'ySVStemCapa"'ty 25|45 55| 9 | 12 | 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 | 100
Protective structure
(JEM 1030)*8 Enclosed type (IP20)+ Open type (IP00)
Cooling system Self-cooling Forced air cooling

Approx. mass (kg)

353535

35[35]65]65]75]75] 13 |

13 [ 23 | 35 | 35

Type FR-F740-00000-EC | 01800 | 02160 | 02600 | 03250 | 03610 | 04320 | 04810 | 05470 | 06100 | 06830 | 07700 | 08660 | 09620 | 10940 | 12120
Applied motor capacity |LD | 75 | 90 | 110 | 132|160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
(kw)*1 SLD | 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560 | 630

Rated capacity LD | 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
(kvA)*2 SLD | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833 | 923
LD 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094
3;’ Rated current (A3 (122) | (153) | (184) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929)
= sLp | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094 | 1212
o (153) | (184) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929) | (1030)
Overload current LD 120% 60s, 150% 3s, 50°C (inverse time characteristics)
rating*4 SLD 110% 60s, 120% 3s, 40°C (inverse time characteristics)
Voltage*5 Three-phase 380 to 500V
Rated input AC voltage/frequency Three-phase 380 to 500V 50Hz/60Hz
:E Permissible AC voltage fluctuation 323 to 528V 50Hz/60Hz
a Permissible frequency +50%
o | fluctuation
E Power supply system | LD 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833
capacity (kVA)*6 SLD | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833 | 923

Protective structure
(JEM 1030)*8

Open type (IP00)

Cooling system

Forced air cooling

Approx. mass (kg)

37 | 50 [ 57 | 72 | 72 | 110 [ 110 | 220 | 220 | 220 | 235 | 235 | 370 | 370 | 370

*1
*2
*3

*4
*5
*6

*7
*8

The applied motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.
The rated output capacity indicated assumes that the output voltage is 440V.
When operating the inverter with the carrier frequency set to 3kHz or more, the carrier frequency automatically decreases if the inverter
output current exceeds the value in parenthesis of the rated current. This may cause the motor noise to increase.

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 pulse voltage value of the inverter output side voltage remains unchanged at about 2 that of the power supply.
The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).
When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type (IP00).
FR-DUO7: IP40 (except for the PU connector)
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5.2 Common specifications

Control specifications

Control system

High carrier frequency PWM control (V/F control)/optimum excitation control/simple
magnetic flux vector control

Output frequency range

0.5 to 400Hz

0.015Hz/0 to 60Hz (terminal 2, 4: 0 to 10V/12bit)

Frequency | Ahalog input | 0.03H2/0 to 60Hz (terminal 2, 4: O to 5V/11bit, 0'to 20mA/11bit, terminal 1: -10V to +10V/11bit)
setting 0.06Hz/0 to 60Hz (terminal 1: O to +5V/10bit)

resolution Digital input 0.01Hz

Frequency |[Analoginput | Within £0.2% of the max. output frequency (25°C = 10°C)

accuracy Digital input Within 0.01% of the set output frequency

Voltage/frequency
characteristics

0 to 400Hz of the base frequency can be set from constant torque/adjustable 5 points V/F
can be selected.

Starting torque

120% (3Hz) when simple magnetic flux vector control and slip compensation are set

Acceleration/deceleration
time setting

0 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern
acceleration/deceleration mode can be selected.

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%)
variable

Stall prevention operation level

Operation current level can be set (0 to 150% variable), whether to use the function or not
can be set.

Operation specifications

. Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
E;i?#ency Analog input Terminal 1: -10 to +10V, -5 to 5V can be selected
. :‘:] Digital input Four-digit BCD or16-bit binary using the setting dial of the operation panel or parameter unit
signa 9 p (when used with the option FR-A7AX)
Start signal Available individually for forward rotation and reverse rotation. Start signal automatic self-
9 holding input (3-wire input) can be selected.

You can select any twelve signals using Pr.178 to Pr.189 (input terminal function selection) from
among multi speed selection, second function selection, terminal 4 input selection, JOG
operation selection, selection of automatic restart after instantaneous power failure, external
thermal relay input, HC connection (inverter operation enable signal), HC connection

Input signals (instantaneous power failure detection), PU operation/external interlock signal, External DC

injection brake operation start, PID control enable terminal, PU operation, external operation
switchover, output stop, start self-holding selection, Traverse function selection, forward
rotation command, reverse rotation command, inverter reset, PTC thermistor input, PID
forward reverse operation switchover, PU-NET operation switchover, NET-external
operation switchover, command source switchover.

Operational functions

Maximum and minimum frequency settings, frequency jump operation, external thermal
relay input selection, polarity reversible operation, automatic restart after instantaneous
power failure operation, original operation continuation at an instantaneous power failure,
commercial power supply-inverter switchover operation, forward/reverse rotation prevention,
operation mode selection, external DC injection braking start, PID control, computer link
operation (RS-485).

Operating status

You can select any seven signals using Pr.190 to Pr.196 (output terminal function selection) from
among inverter running, up-to-speed, instantaneous power failure /undervoltage, overload
warning, output frequency detection, second output frequency detection, regenerative brake
prealarm-4, electronic thermal relay function pre-alarm, PU operation mode, inverter
operation ready, output current detection, zero current detection, PID lower limit, PID upper
limit, PID forward rotation reverse rotation output, commercial power supply-inverter
switchover MC1 to MC3, commercial power supply side moter 1 to 4 connection, inverter
side moter 1 to 4 connection, fan fault output, heatsink overheat pre-alarm, inverter running
start command on, deceleration at an instantaneous power failure, PID control activated,
during retry, during PID output suspension, life alarm, alarm output 3 (power-off signal),
power savings average value update timing, current average monitor, alarm output 2,
maintenance timer alarm, remote output, minor failure output, alarm output, Traverse
function. Open collector output (5 points), relay output (2 points) and alarm code of the
inverter can be output (4 bit) from the open collector.

Output signals

When used
with the FR-
ATAY (option)

You can select any seven signals using Pr.313 to Pr. 319 (extension output terminal function
selection) from among control circuit capacitor life, main circuit capacitor life, cooling fan life,
inrush current limit circuit life.

Pulse/analog output

Selection can be made from output frequency, motor current (steady or peak value), output
voltage, frequency setting value, running speed, converter output voltage (steady or peak
value), electronic thermal relay function load factor, input power, output power, load meter,
reference voltage output, motor load factor, power saving effect, regenerative brake duty+,
PID set value, PID measured value using Pr.54 CA terminal function selection (pulsetrain

output) and Pr.158 AM terminal function selection (analog output).
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Output frequency, motor current (steady or peak value), output voltage, alarm indication,
frequency setting, running speed, converter output voltage (steady or peak value), electronic
thermal relay function load factor, input power, output power, load meter, cumulative energization
time, actual operation time, motor load factor, cumulative power, power saving effect, cumulative
saving power, regenerative brake duty+, PID set point, PID measured value, PID deviation
value, inverter 1/O terminal monitor, input terminal option monitor+1, output terminal option
monitor«, option fitting status monitor+, terminal assignment status+

Alarm definition is displayed during the protective function is activated, output voltage/
current/frequency/cumulative energization time and eight past alarm definition is stored.

Operating
>| pu status
2 | (FR-DUO7/

0O |FR-PUO4)

Alarm

definition

Interactive

guidance

Operation guide/trouble shooting with a help function=2

Protective/warning function

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during
deceleration, overvoltage during acceleration, overvoltage during constant speed, overvoltage
during deceleration, inverter protection thermal operation, motor protection thermal operation,
heatsink overheat, instantaneous power failure occurrence, undervoltage, input phase failure,
motor overload, output side earth fault overcurrent, output phase failure, external thermal relay
operation, PTC thermistor operation, option alarm, parameter error, PU disconnection, retry
count excess, CPU alarm, operation panel power supply short circuit, 24VDC power output
short circuit, output current detection value excess, inrush resistance overheat, communication
alarm (inverter), analog input alarm, internal circuit error (15V power supply), fan fault,
overcurrent stall prevention, overvoltage stall prevention, electronic thermal relay function
prealarm, PU stop, maintenance timer alarm-+1, brake transistor alarm detection-, parameter
write error, copy operation error, operation panel lock, parameter copy

-10°C to +50°C (non-freezing)

: D
mperature | S0
P (initial setting)

-10°C to +40°C (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

Storage temperaturess

-20°C to +65°C

Atmosphere

Environment

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)

Altitude, vibration

Maximum 1000m above sea level for standard operation. After that derate by 3% for every
extra 500m up to 2500m (92%) 5.9m/s? or less *5 (conforming to JIS C 60068-2-6)

*1  Can be displayed only on the operation panel (FR-DUQ7).
*2  Can be displayed only on the parameter unit (FR-PU04).
*3  Temperature applicable for a short period in transit, etc.

*4  Only the 01800 or more functions.

*5  2.9m/s? or less for the 04320 or more.
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Outline dimension drawings

5.3 Outline dimension drawings

5.3.1

Inverter outline dimension drawings

e FR-F740-00023, 00038, 00052, 00083, 00126-EC

elektromotoren
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2-¢6 hole
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150 ~ 140
= * The FR-F740-00023 to
1 00052-EC are not
provided with a cooling
=4 =4 fan.
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144 ‘
(Unit: mm)
e FR-F740-00170, 00250, 00310, 00380-EC
0
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7 —] {f*\*:’;;ﬁ:‘“
L,i,,\,J,J
2-¢6 hole @ il L o
= = (W
(o)
@ 0 {
0 10
~ D
220
o o Inverter Type H H1 D D1
I L\f\ FR-F740-00170, 00250-EC 260 245 170 84
f g\—/ﬂm b FR-F740-00310, 00380-EC 300 285 190 101.5
He4 =
211
(Unit: mm)
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e FR-F740-00470, 00620-EC

e
B — B j» N
2-910 hole = S
a2 Oz Wl EE
L 1 1.....
[ [ e ol o
e 89
e N °
L10 S 10.5
230 190
250
0
S
(Unit: mm)
e FR-F740-00770, 00930, 01160-EC
2-¢d hole -
I
& 3
jroi] Jroi] g
: : =]
[_B==
oS i
[ 1 o3
m Il
. . [ ]
= =
i f
w2 || 2 132
W1 D
w
Inverter Type W w1 W2 H H1 d D
FR-F740-00770-EC 325 270 10 530 10 10 195
FR-F740-00930, 01160-EC 435 380 12 525 15 12 250
(Unit: mm)
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e FR-F740-01800-EC

2-¢12 hole o
& 3
o] = g
: ° ==
[ B==
mOssh i
. . [ ]
= =
Lfr f
12| | = 132
W1 D
W
Inverter Type W W1 H H1 D
FR-F740-01800-EC 435 380 525 550 250
(Unit: mm)
e DC reactor supplied
Rating plate
2-terminal
(for M12 bolt)
TP i
8le  olo5 il
P1 P P1,P
+l i
I
E
ol=  dfa =l
‘ W1 ‘ 4-installation hole
‘ w (for M6 screw) Within D
‘Earth terminal
for M6 screw)
Mass
Inverter Type W w1 H H1 D S S1 () (ka)
FR-F740-01800-EC (FR-HEL-H90K) 150 130 340 310 190 M6 M6 M12 20
(Unit: mm)
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¢ FR-F740-02160, 02600, 03250, 03610-EC

15

2-12 hole
. & "
o N @ @ e fgj
® ® } N ;
i P—
[ B==
1 @RRY A 00 oo
[ 1
E=
o . [ ]
T U &7 =N
Lfi fi T
\ 400 | o 32
465 - D
Inverter Type H H1 D
FR-F740-02160, 02600-EC 595 620 300
FR-F740-03250, 03610-EC 715 740 360
(Unit: mm)
e DC reactor supplied
Rating plate
2-terminal
l/ (for M12 bolt)
fle__oloq] | Y
‘ i =
P1 P1
i+
I
P
P
ON=
T T 1 1
E
b= s ~alad ]
! W1 ‘ 4-installation hole
W (for S screw) Within D
Earth terminal
(for S1 screw)

Inverter Type W |wiL| H|H | DJ| s |[s1] e 'V('E‘gs)s
FR-F740-02160-EC(FR-HEL-H110K) | 150 130 340 310 195 M6 M6 M12 22
FR-F740-02600-EC(FR-HEL-H132K) | 175 150 405 370 200 M8 M6 M12 26
FR-F740-03250-EC(FR-HEL-H160K) | 175 150 405 370 200 M8 M6 M12 28
FR-F740-03610-EC(FR-HEL-H185K) | 175 150 405 370 240 M8 M6 M12 29

(Unit: mm)
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e FR-F740-04320, 04810, 05470, 06100, 06830-EC
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o5 =% e
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1o DNTDITOANID |
0
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o8 1| . .
N
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g .
I = o
O |°
I H H H H H
ORI |,
)y o)
{000 - DI EH H H H H
= = =]
| 3.2
vvz‘ W1 ‘ w1 g‘ul* 2 D I
w
Inverter Type w w1l W2 H H1 H2 H3 D
FR-F740-04320, 04810-EC 498 200 49 1010 985 15 10 380
FR-F740-05470, 06100, 06830-EC 680 300 40 1010 985 15 10 380
(Unit: mm)
e DC reactor supplied
Rating plate
2-S2 eye nut
2-terminal (for ¢ bolt)
Ble <o =l V|
‘ [ T
P1 P1
Qo
+H
I T
P
P
On=
T T 1
E
b= ol ~ad |
} Wi || \4-installation hole
w (for S screw) Within D
Earth (ground) terminal
(for S1 screw)
* Remove the eye nut after installation of the product.

Inverter Type W | wiL| H |HL| D| s |s1|s2]| ¢ M(E‘gsf 0
FR-F740-04320-EC(FR-HEL-H220K) 175 150 | 405 370 240 M8 M6 M6 M12 30 %
FR-F740-04810-EC(FR-HEL-H250K) 190 165 440 400 250 M8 M8 M8 M12 35 |:
FR-F740-05470-EC(FR-HEL-H280K) 190 165 440 400 255 M8 M8 M8 M16 38 6
FR-F740-06100-EC(FR-HEL-H315K) 210 185 495 450 250 | M10 M8 M8 M16 42 E
FR-F740-06830-EC(FR-HEL-H355K) 210 185 495 450 250 | M10 M8 M8 M16 46 6

L
o
(Unit: mm) n

i
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Outline dimension drawings \f

e FR-F740-07700, 08660-EC

3-912 hole L
A il a
" O O o * ———t
OB NTADATAN O 0 Wil
= 0 (00t
832 a0 000
O
T 0 T
1 (OO 0 T
(o oo
0 o []
LA fix i =
= 315 315 2 PP
790
(Unit: mm)
e DC reactor supplied
Rating plate
2-terminal 2-M8 eye nut
4-915 hole
‘E * s d % Pj 3
HWrptele W @1
P1
442
N . o
9 % " el
195 4-installation hole
220 | (for M10 screw) Within 250
Within 235
Earth (ground) terminal
(for M8 screw)
* Remove the eye nut after installation of the product.
Inverter Type I\/I(Egs)s
FR-F740-07700-EC(FR-HEL-H400K) 50
FR-F740-08660-EC(FR-HEL-H450K) 57
(Unit: mm)
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e FR-F740-09620, 10940, 12120-EC

Z

Outline dimension drawings

4-$12 hole e
F_* = of
® OO OO OOy © —_— T
DO ARG IO 0 i
— (" i
533 [
0 M
(DD (" i
] (N ("
M olo
o . [
LAt it fx f =
47.5(_%‘ 300 300 300 © a0 32(0.13)]
995
(Unit: mm)
e DC reactor supplied
Rating plate
5 { =)
=
-terminal
4-915 hole
a2 e
o
\i:E‘ * Remove the eye nut after installation of the product.
Within 245 75
2-M12 eye nut
§
4-installation hole
(for M10 screw)

Inverter Type H | Db | D1 'V('If‘gs)s
FR-F740-09620-EC(FR-HEL-H500K) | 345 | 455 | 405 67
FR-F740-10940-EC(FR-HEL-H560K) | 360 | 460 | 410 85
FR-F740-12120-EC(FR-HEL-H630K) | 360 | 460 | 410 95

(Unit: mm)
i
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Outline dimension drawings \f

5.3.2 Operation panel (FR-DUO7) outline dimension drawings

<Qutline drawing> <Panel cutting dimension drawing>

Panel

FRDUO7  \ 74
<

C
Cable
3 Operation panel connection connector
(FR-ADP)
5.3.3 Parameter unit (FR-PUO4) outline dimension drawings
e FR-PUO4
<Outline drawing> <Panel cutting dimension drawing>
16.5
L 48 pras 13 o 2375
15,105 F ‘ ) 175 )| 5-64 hole
e T
R ey
e Am
ool o | - 2 |
ocoo() © ‘ | ‘
o0oo0ouU I 5-M3 screw I
8 8 8 % | " Effective |
5000 ! depth 4.5 ! &
o 40 4‘10
Select the installation screws whose length will not exceed the effective depth of the installation screws threads.
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
May, 2004 IB(NA)-0600193ENG-A | First edition
Aug., 2004 IB(NA)-0600193ENG-B
- FR-F740 - 02600 to 03610 - EC
- Pr.299 Rotation direction detection selection at restarting
Oct., 2004 IB(NA)-0600193ENG-C

Additions
- FR-F740 - 04320 to 12120 - EC
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