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Thank you for choosing this Mitsubishi Transistorized inverter.

This instruction manual (detailed) provides instructions for advanced use of the FR-
F500J series inverters.

Incorrect handling might cause an unexpected fault. Before using the inverter, always
read this instruction manual and the instruction manual (basic) [IB-0600129E]
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 this 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 (detailed), the safety instruction levels are classified into
"WARNING" and "CAUTION".

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

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

Note that even the | ACAUT|ON| level may lead to a serious consequence

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

1. Electric Shock Prevention

AWARNING

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

®Do not run the inverter with the front cover removed. Otherwise, you may access
the exposed high-voltage terminals or the charging part of the circuitry and get an
electric shock. Also, the inverter’s ability to withstand earthquakes will deteriorate.

®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 3-digit LED inverter
monitor is off, wait for at least 10 minutes after the power supply has been switched off,
and check to make sure that there are no residual voltage using a tester or the like.

®This inverter must be earthed (grounded). Earthing (grounding) must conform to
the requirements of national and local safety regulations and electrical codes.
(NEC section 250, IEC 536 class 1 and other applicable standards)

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

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

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

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

®Do not change the cooling fan while power is on. It is dangerous to change the
cooling fan while power is on.
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2. Fire Prevention

A\CAUTION

®Install the inverter (filter pack) on an incombustible wall without holes, etc.
Mounting it to or near combustible material can cause a fire.

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

®Do not connect the resistor directly to the DC terminals P and N. This coule cause a fire.

3. Injury Prevention

A\CAUTION

®Apply only the voltage specified in the instruction manual to each terminal to
prevent damage, etc.

®Always connect to the correct terminal to prevent damage, etc.

®Always make sure that polarity is correct to prevent damage, etc.

®\While power is on or for some time after power-off, do not touch the inverter (filter
pack) or break register as they are hot and you may get burnt.

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

(1) Transportation and installation

A\CAUTION

®\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 if the inverter (filter pack) 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 inverter.

®Check the inverter mounting orientation is correct.

®Prevent other conductive bodies as screws and metal fragments or other
flammable substance as oil from entering the inverter (filter pack).

®As the inverter (filter pack) is a precision instrument, do not drop or subject it to impact.

®Use the inverter under the following environmental conditions: This could cause the
inverter (filter pack) damage.

$:r21rggp:twrgeAir -10°C to +50°C (non-freezing)

EJ ﬁtznn?iigi?; 90%RH maximum (non-condensing)

.é tset%rsgreature -20°C to +65°C *1

LJEJ Atmosphere Lnuds?%rrS\ d(fcriier?)from corrosive gas, flammable gas, oil mist,
Ggirtgﬁgé Max.1000m above sea level 5.9m/s? or less *2

*1 Temperatures applicable for a short time, e.g. in transit.
*2  When using with the filter pack installed on the rear panel of the FR-F520J-15K or
FR-F540J-15K, do not install this combination on moving objects or places that

have vibrations exceeding 1.96m/s?.
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(2) Wiring

A\CAUTION

®Do not fit capacitive equipment such as power factor correction capacitor, radio
noise filter (option FR-BIF(-H)) or surge suppressor to the output of the inverter.

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

(3) Trial run

A\CAUTION

®Check all parameters, and ensure that the machine will not be damaged by a
sudden start-up.

®\When the load GD? is small (at the motor GD or smaller) for 400V from 1.5K to 3.7K, the
output current may vary when the output frequency is in the 20Hz to 30Hz range.
If this is a problem, set the Pr.72 "PWM frequency selection" to 6kHz or higher.
(When setting the PWM to a higher frequency, check for noise or leakage current
problem and take countermeasures against it.)

(4) Operation

AWARNING

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

®Since the key is valid only when functions are set (refer to page 116),

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

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

®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.

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

®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.

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

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

®\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.

®\When parameter clear or all clear is performed, reset the required parameters
before starting operations.

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

®|n addition to the inverter's holding function, install a holding device to ensure safety.

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

(5) Emergency stop

A\CAUTION

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

®\When the breaker on the inverter primary side trips, check for the wiring fault (short
circuit), damage of the inner parts of the inverter, etc. Identify the cause of the trip,
then remove the cause and power on the breaker.

®\When any protective function is activated, take the appropriate corrective action,
then reset the inverter, and resume operation.

(6) Maintenance, inspection and parts replacement

A\CAUTION

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

(7) Disposing of the inverter

A\CAUTION

®Treat as industrial waste.

(8) General instructions

Many of the diagrams and drawings in this instruction manual show the inverter without a
cover, or partially open. Never run the inverter in this status. Always replace the cover and
follow this instruction manual when operating the inverter.
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This chapter explains the basic "wiring" for use of this product. Always

1. WIRING

read the instructions before use.
For description of "installation”, refer to the instruction manual (basic).
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Standard connection diagram and terminal specifications \

1.1 Standard connection diagram and terminal

specifications

1.1.1 Standard connection diagram
®\With filter pack

i Invert
MCCB MC Filter pack nverter Motor
3-phase AC <o RO R+—oR/L1 U
power supply —8 oo S0 S 4(43-3'—//'% M
TO T w L Earth (Ground)
* Eérth d @ Prv Pi+ External transistor common
(Ground). P1 P1 PC 24VDC power supply
Jumper: Remove this GND NL Contact input common (source)
jumper to connect Take care not to short
the filter pack. S terminals PC-SD.
e T .
I Forward rotation start

Control input |
signals
(No voltage !
input allowed)

| Reverse rotation start

‘Multi—speed{ High speed Alarm output

selection

Running Operation status

Contact input common output
fffffffffffffffff Open Open
collector collector
Frequency setting signals (Analog) output outputs
T T T T T T T common |[Indicator
Frequgncy setting  3—~A—— 10(+5V) 1mA full-scale
potentiometer 010 5VDC ggjected Analog meter
12W1kQ *3 T 010 10VDC Srect® (Digital indicator)
L V15
r=4 1mA
Current input(-y— |  (Common) FMp—_7 (
 41020mADC(+)—04 (4 to 20mADC) Calibration
SINK . resistor #4
When using current input as the l:l, .2 Lsp
frequency setting signal, turn the SOURCE
AU signal on. RS-485
connector

© Main circuit terminal ~ © Control circuit terminal

REMARKS |

—— CAUTION

1.

Not needed when the setting dial is used for calibration.

Used when calibration must be made near the frequency meter for such a reason as a remote frequency meter.
However, the frequency meter needle may not deflect to full-scale if the calibration resistor is connected.

In this case, use this resistor and setting dial together.

You can switch the position of sink and source logic. Refer to page 26.

When the setting potentiometer is used frequently, use a 2W1kQ potentiometer.

The terminal functions change with input terminal function selection (Pr. 60 to Pr. 63). (Refer to page 109.)
(RES, RL, RM, RH, RT, AU, STOP, MRS, OH, REX, JOG, X14, X16, (STR) signal selection)

The terminal function changes with the setting of output terminal function selection (Pr. 64, Pr. 65). (Refer to
page 111.) (RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL, Y95, LF, ABC signal selection)

Connect the GND cable of the filter pack to the earth (ground) terminal of the inverter. Use the earth (ground)
terminal of the filter pack to earth (ground). For inverter earthing (grounding), earth (ground) the inverter
through the filter pack.

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




@ Without filter pack

MCCB

Earth (Ground)

/ Standard connection diagram and terminal specifications

MC

/\_/

U Motor
Vo —(m)

we Earth

P1 = (Ground)

| DC reactor
J‘\ (FR-HEL/BEL: option)

P/+
N/-

‘Jumper: Remove
this jumper when
DC reactor is connected.

1.1.2 Explanation of main circuit terminals

(1) Main circuit

®|nverter

Terminal
Symbol

Terminal Name

Description

R/L1, S/L2, T/L3

AC power input

Connect the R, S, T cables of the filter pack to these
terminals.

REMARKS

For the inverter without filter pack, connect these to the
commercial power supply.

u,v,w Inverter output Connect to a three-phase squirrel-cage motor.
N/- DC voltage |DC voltage common terminal. This is not insulated from
common the power and inverter output.
Remove the jumper across terminals P-P1 and connect
the P and P1 cables of the filter pack.
Pl+. P Filter pack REMARKS
’ connection For the inverter without filter pack, remove the jumper

across terminals P-P1 and connect the optional DC
reactor (FR-HEL/BEL).

Earth (Ground)

For earthing (grounding) the inverter chassis.
Connect the GND cable of the filter pack.

REMARKS
Earth (Ground) the inverter without filter pack.

©
Z
x
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Standard connection diagram and terminal specifications \

®Filter pack
Terminal Terminal Name Description
Symbol
RO, SO, TO Commercial power Connect to the commercial power supply.

supply input

@

Earth (Ground)

For earthing (grounding) the filter pack. Must be earthed
(grounded).

Crimping
Terminal Terminal Name Cable Description
Color
Symbol
R,S, T Inverter power Black |Connectto the R, S, T of the inverter.
supply
Remove the jumper across terminals P-
P, P1 DC reactor terminal Red P1 and connect to the P and P1 terminals
of the inverter.
Inverter earth Green and Connect to the earth (ground) terminal of
GND (ground) yellow .
X . the inverter. (Refer to page 2.)
connection stripes




(2) Control circuit

/ Standard connection diagram and terminal specifications

Symbol Terminal Name Definition
. When the STF and STR
Forward rotation Turn on the STF §|gnal to signals are turned on
STF tart start forward rotation and simultaneouslv. the sto
sta turn it off to stop. command is Y, P
given.
. Turn on the STR signal to
STR Rte\::erse rotation start reverse rotation and
5 sta turn it off to stop.
2 Turn on the RH, RM signals in
- appropriate combinations to select The terminal
& | RH Multi-speed multiple speeds. functions change
g RM |selection The priorities of the speed commands |with input terminal
(&) are in order of jog, multi-speed setting |function selection
(RH, RM, RL, REX) and AU. (Pr. 60 to Pr.63).
Only when the AU signal is turned on, |(*3)
. the inverter can be operated with the 4
AU Culrretr_1t input to 20mADC frequency setting signal.
selection Turning the AU signal on makes voltage
input (across terminals 2-5) invalid.
Contact input ] ] ] ] ]
. Common terminal for contact input terminal (sink logic) and
common (sink) :
L ] terminal FM.
(initial setting)
When connecting the transistor output (open collector
SD External output), such as a programmable controller, when source
@2 (*1,*6) transistor logic is selected, connect the external power supply
g common (source) |common for transistor output to this terminal to prevent a
2 malfunction caused by undesirable currents.
» e
= 24VDC power Com.mon output terminal for 24VDC 0.1A power supply (PC
o | terminal).
£ Supply common 5, |ated from terminals 5 and SE.
External When connecting the transistor output (open collector
transistor gutput), such as a programmable controller, when sink logic
. is selected, connect the external power supply common for
common (sink) transistor output to this terminal to prevent a malfunction
EC (initial setting) caused by undesirable currents.
(*1)  [Contactinput , . . .
Common terminal for contact input terminal (source logic).
common (source)
24VDC power
Can be used as 24VDC 0.1A power supply.
supply
10 Frequency setting 5VDC, Permissible load current 10mA.
power supply
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Standard connection diagram and terminal specifications \

Symbol

Terminal Name

Definition

Input signals
Frequency setting

2

Frequency setting
(voltage signal)

Inputting 0 to 5VDC (or 0 to 10V) provides the maximum output
frequency at 5V (10V) and makes input and output proportional.
Switch between 5V and 10V using Pr. 73 "0-5V, 0-10V selection".
Input resistance 10kQ. Maximum permissible input voltage 20V

Frequency setting
(current signal)

Input 4 to 20mADC. It is factory set at OHz for 4mA and at
60Hz for 20mA.

Maximum permissible input current 30mA. Input resistance
approximately 250Q.

Turn ON signal AU for current input.

Turning the AU signal on makes voltage input invalid. Use any of
Pr. 60 to Pr. 63 (input terminal function selection) to set the AU
signal.

Frequency setting
input common

Frequency setting signal (terminal 2, 4) common terminal.
Do not earth (ground).

Ow>

Alarm output

1 changeover contact output indicates
that the inverter protective function has
activated and the output stopped.
230VAC 0.3A, 30VDC 0.3A. Alarm:
discontinuity across B-C (continuity
across A-C), Normal: continuity across
B-C (discontinuity across A-C).(*5)

The function of the
terminals changes
according to the

Open collector

RUN

Inverter
running

output terminal
function selection
(Pr. 64, Pr.65).
(*4)

Switched low when the inverter output
frequency is equal to or higher than the
starting frequency (factory set to 0.5Hz
variable). Switched high during stop or
DC injection brake operation. (*2)
Permissible load 24VDC 0.1A (a
voltage drop is 3.4V maximum when
the signal is on)

SE

Open collector
common

Common terminal for inverter running terminal RUN. (*6)

Output signals

Indicator

FM

For meter

The output signal across terminals FM-SD is factory set to about
1mA at 60Hz and is proportional to the corresponding output
frequency. Since output voltage is pulse waveform, a digital
meter can be connected.

Frequency permissible load current 1mA

Pulse specification 1440 pulses/s at 60Hz

Communication

RS-485
connector

Using the parameter unit connection cable (FR-CB201 to
205), the parameter unit (FR-PU04) can be connected.
Communication operation can be performed using RS-485.
For details of RS-485 communication, refer to page 48.

*
=N

*2.
*3.
*4,
*5,
*6.

. Do not connect terminals SD and PC each other or to the earth (ground).

For sink logic (factory setting), terminal SD acts as the common terminal of contact input.
For source logic, terminal PC acts as the common terminal of contact input. (Refer to
page 26 for switching method.)

Low indicates that the open collector output transistor is on (conducts). High indicates
that the transistor is off (does not conduct).

RL, RM, RH, RT, AU, STOP, MRS, OH, REX, JOG, RES, X14, X16, (STR) signal
selection (Refer to page 109.)

RUN, SU, OL, FU, RY, Y12, Y13, FDN, FUP, RL, Y95, LF, ABC signal selection (Refer to
page 111.)
To be compliant with the European Directive (Low Voltage Directive), the operating
capacity of relay outputs (A, B, C) should be 30VDC 0.3A.

Terminals SD, SE and 5 are isolated from each other. Do not earth (ground).

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

6




/ Main circuit terminals

1.2 Main circuit terminals

1.2.1 Terminal block layout

OFR-F520J-0.4K, 0.75K O®FR-F520J-1.5K, 2.2K, 3.7K
O®FR-F540J-0.4K, 0.75K, 1.5K, 2.2K, 3.7K

e =
UR VEW

Power supply@ Motor

D
] Power supply Motor
O®Filter pack

®FR-F520J-5.5K, 7.5K, 11K, 15K FR-BFP-(H)0.4K to (H)15K

O®FR-F540J-5.5K, 7.5K, 11K, 15K

To the inverter Power
terminal block supply

Power supply Motor

®Connection of the inverter and filter pack
(For details, refer to the instruction manual (basic).)

Jumper

Filter pack Inverter
(FR-BFP) | ‘ (FR-F500J)

RogISoldT0

Power supply
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(Ground)

CAUTION

eMake sure the power cables are connected to the RO, S0, T0 of the filter pack (FR-
BFP) (If using the inverter without filter pack, connect to the R, S, T of the
inverter). Never connect the power cable to the U, V, W of the inverter. (Phase
need not be matched)

eConnect 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.

eWhen connecting the filter pack, make sure the jumper across the terminals P1-P
of the inverter is removed.




Main circuit terminals \

1.2.2 Cables, wiring length, and crimping terminals

The following table indicates a selection example for the wiring length of 20m.
<200V class>

Ter- | Tight- Crimbi Cable Sizes
Applicable |minal| ening rimping HIV Cable PVC Cable
Terminal 2 AWG 2
Inverter Screw|Torque (mm?) (mm?)
size | Nm [R'ST[U,VW|R,S, T|U,VW[R,S,T[U,V,W|R,S, T|U,V,W
FRFS201-04K10 | s 5| 12 [2:35 | 2:35| 2 2 14 | 14 | 25 | 25
0.75K
:2-;520\]-1'5}(’ M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-F520J-3.7K M4 15 | 554|554 | 35 3.5 12 12 4 25

FR-F520J-5.5K M5 25 | 555|555 | 55 55 10 10 6 6

FR-F520J-7.5K M5 25 | 145 | 85 14 8 6 8 16 10

FR-F520J-11K M5 2.5 14-5 | 14-5 14 14 6 6 16 16
FR-F520J-15K M6 4.4 22-6 | 22-6 22 22 4 4 25 25
<400V class>
: Cable Sizes
. Ter- | Tight- | ¢ imbing
Applicable | minal| ening | rormi HIV Cable PVC Cable
erminal 2 AWG 2
Inverter Screw|Torque (mm?*) (mm*)
size | Nm 'R'sTTy,vW|R S T[UV,W|RS,T[UVWRST[UV,W
:';‘:540"'0'4}( 0 wma| 15 | 24| 24 | 2 2 | 14 | 14 | 25 | 25
FR-F540J-5.5K M4 1.5 | 554 | 24 3.5 2 12 14 4 2.5
FR-F540J-7.5K M4 1.5 554 | 5,54 3.5 3.5 12 12 4 4
FR-F540J-11K M4 1.5 554 | 554 55 55 10 10 6 6
FR-F540J-15K M6 4.4 14-6 8-6 14 8 6 8 16 10
*The terminal screw size of the filter pack (FR-BFP) is the same as that of the inverter.
Wiring length
e FR-F540J-0.4K ......eeeiiiiiieeee, 50m or less
¢ FR-F520J-0.4K to 3.7K
FR-F540J-0.75K to 3.7K................ 100m or less
¢ FR-F520J-5.5K to 15K
FR-F540J-5.5K to 15K.................. 500m or less
CAUTION

olf the wiring length of the FR-F540J-0.4K or 0.75K is 30m or more, use the
carrier frequency of 1kHz.

*When automatic torque boost is selected in Pr. 98 "automatic torque boost
selection (motor capacity)”, the wiring length must be 30m maximum. (Refer
to page 133.)

oIf the wiring distance between the inverter and motor is long, the motor torque
will decrease due to the voltage drop of the main circuit cable (especially at
low-frequency output).

Use thick cables so that a voltage drop is 2% or less.




/ Main circuit terminals

1.2.3 Wiring instructions

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

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

3) After wiring, wire offcuts must not be left in the inverter (filter pack).
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.

4) Use cables of the recommended 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.

5) For long distance wiring, the high response current limit function may be reduced or
the devices connected to the secondary side may malfunction or become faulty
under the influence of a charging current due to the stray capacity of wiring.
Therefore, note the maximum overall wiring length.

6) 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. When using the inverter without the filter pack, install a FR-BIF(-H)
optional radio noise filter (for use on the input side only) or FR-BSF01 or FR-BLF
line noise filter to minimize interference.

7) Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF(-H)
option) on the output side of the inverter.
This will cause the inverter to trip or the capacitor and surge suppressor to be
damaged. If any of the above devices are connected, remove them.

8) 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.
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AN

1.2.4 Selection of peripheral devices

Check the inverter type 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:

<200V class>
Moulded Case Circuit Breaker
Motor (MCCB)(*1, *3) or Magnetic
Output Inverter Type Earth Leakage Circuit Breaker (ELB) Contactor
(kW) (*2,*3) (MC)
With filter pack | Without filter pack
0.4 FR-F520J-0.4K 30AF/5A 30AF/5A S-N10
0.75 FR-F520J-0.75K 30AF/10A 30AF/10A S-N10
1.5 FR-F520J-1.5K 30AF/15A 30AF/15A S-N10
2.2 FR-F520J-2.2K 30AF/15A 30AF/20A S-N10
3.7 FR-F520J-3.7K 30AF/30A 30AF/30A S-N20,S-N21
5.5 FR-F520J-5.5K 50AF/40A 50AF/50A S-N25
7.5 FR-F520J-7.5K 50AF/50A 100AF/60A S-N35
1 FR-F520J-11K 100AF/75A 100AF/75A S-N50
15 FR-F520J-15K 100AF/100A 225AF/125A S-N65
<400V class>
Moulded Case Circuit Breaker
Motor (MCCB)(*1, *3) or Magnetic
Output Inverter Type |Earth Leakage Circuit Breaker (ELB)(*2, Contactor
(kW) *3) (MC)
With filter pack | Without filter pack
0.4 FR-F540J-0.4K 30AF/5A 30AF/5A S-N10
0.75 FR-F540J-0.75K 30AF/5A 30AF/5A S-N10
1.5 FR-F540J-1.5K 30AF/10A 30AF/10A S-N10
2.2 FR-F540J-2.2K 30AF/10A 30AF/15A S-N10
3.7 FR-F540J-3.7K 30AF/15A 30AF/20A S-N20, S-N21
5.5 FR-F540J-5.5K 30AF/20A 30AF/30A S-N20, S-N21
7.5 FR-F540J-7.5K 30AF/30A 30AF/30A S-N20, S-N21
1 FR-F540J-11K 50AF/40A 50AF/50A S-N25
15 FR-F540J-15K 50AF/50A 100AF/60A S-N35

*1. » Select the MCCB according to the power supply

capacity.
* Install one MCCB per inverter.

*2.

For installations in the United States or Canada, the

circuit breaker must be inverse time or instantaneous trip type.
*3. 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.

10
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1.2.5 Leakage current and installation of earth (ground)
leakage circuit breaker

Due to static capacitances existing in the inverter I/O wiring and motor, leakage
currents flow through them. Since their values depend on the static capacitances,
carrier frequency, etc., take the following countermeasures.
(1) To-earth (ground) leakage currents
Leakage currents may flow not only into the inverter's own line but also into the
other line through the earth (ground) cable, etc.

These leakage currents may operate earth (ground) leakage circuit breakers and
earth (ground) leakage relays unnecessarily.

® Countermeasures

o If the carrier frequency setting is high, decrease the carrier frequency (Pr. 72) of the
inverter.
Note that motor noise increases. Selection of Soft-PWM control (Pr. 70) will make it
unoffending. (Factory setting)

e 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).

REMARKS

When the filter pack is provided, leakage current can be reduced by removing the earth (ground)
cable for the capacitive filter and securing it with the supplied screw for leakage current
countermeasure (plastic) and spacer (plastic). However, the noise reduction effect of the
capacitive filter is lost.

(Pull out the earth (ground) cable for the capacitive filter a little to wire.)

<Mounting method>

Filter pack Screw for leakage current countermeasure (plastic)
UUUU (Tightening torque is 0.35+0.05N -m)

Spacer
(plastic)

Earth (Ground) cable for capacitive filter

—— CAUTION
If the earth (ground) cable for the capacitive filter is removed, it is charged
while power is on or shortly after power off. Do not touch the earth (ground)
cable as you may get an electric shock.

1
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(2) Line-to-line leakage currents

Harmonics of

leakage currents MCCB The,@la' relay Motor
flowing in static Power o+ )T

ities b suppl O— Inverter =+ IM
capacities between pply e )T/
the inverter output ° T Line static

cables may operate L capacitances —

the external thermal Line-to-Line L;akage Current Path
relay unnecessarily.

@ Countermeasures
¢ Use the electronic thermal relay function of the inverter.
e Decrease the carrier frequency. Note that motor noise increases. Selection of
Soft-PWM (Pr. 70) makes it unoffending.
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.
@ Installation 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 primary side. Select the MCCB according to the
power supply side power factor (which depends on the power supply voltage, output
frequency and load). Especially for a completely electromagnetic MCCB, one of a
slightly large capacity must be selected since its operation characteristic varies with
harmonic currents. (Check it in the data of the corresponding breaker.) As an earth
(ground) leakage breaker, use the Mitsubishi earth (ground) leakage breaker
designed for harmonics and surge suppression. (Refer to page 10 for the
recommended models.)

CAUTION

+Select the MCCB according to the inverter power supply capacity.

eInstall one MCCB per inverter.

oThe inverter has a protective function based on electronic overcurrent protection
(electronic thermal relay function) to protect the motor from overheating.
However, when running multiple motors with one inverter or operating a multi-
pole motor, provide a thermal relay (OCR) between the inverter and motor. In this
case, set the electronic thermal relay function (electronic overcurrent protection)
of the inverter to 0A. And set the electronic overcurrent relay, add the line-to-line
leakage current to 1.0 times the current value at 50 Hz on the motor rating plate or
to 1.1 times the current value at 60 Hz.

sWhen the FR-BFP (filter pack) is used, leakage current is 4mA.(8mA for 400V
class.) (equivalent to one-phase of cable for the three-phase three wire |
connection)

12
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(3) Selecting the rated sensitivity current for the earth leakage circuit
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:
o Breaker for harmonic and surge

Rated sensitivity current: E:ﬁemnﬁ'z:rf;ii'q‘?r?‘zable Leakagle C;thrr]ent )
example O ree-phase
lan > 10 x (Ig1+Ign+Ig2-+igm) path during commercial inductri)on motor P
o Standard breaker ;
Rated sensitivity current: piwertﬁu‘)g\ly Op;ra-tlon during commercial
. when the cable Iis power suppl
IAn > 10 x {Ig1+Ign+3 x (Ig2+Igm)} routed in metal conduit operation Y
Ig1, 192 : Leakage currents of cable (200V 60Hz) (200V 60Hz)
path during commercial 20 WLl
power supply operation z 1% < I
Ign : Leakage current of noise £ 123 10 i
filter on inverter input side § o i g 05 B
Igm : Leakage current of motor 3 40 o g 03
during commercial power 9 ol g 02
. @
supply operation T 07335 8142880150 § 1 537 75 15220755
- 55 3060100 22 55111853045
Cable size (mmY Motor capacity (kW)
<Example>
2mm?x5m  2mm?x70m
Filter
rNy" pack 3¢ 200V
53 Inver-
- "'@z?ter 1.5kW
¥¥ 1 T 1
g1 Ign Ig2 Igm
Breaker fosrLII-:;r;monic and Standard Breaker
Leakage current (Ig1) (mA) 20 x 1050n(;m =0.10
V)
Leakage current (Ign) (mA) 0 (without filter pack) E
Leakage current (1g2) (mA) 20 x 1;881m =1.40 2
Motor leakage 0.16
current (Igm) (mA) :
Total leakage current (mA) 1.66 4.78
Rated sensitivity current
(MA) (> Ig x 10) 30 100

13
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CAUTION

eThe earth (ground) leakage circuit breaker should be installed to the primary
(power supply) side of the inverter.

oIn the L connection neutral point earth (grounded) system, the sensitivity
current becomes worse for earth (ground) faults on the inverter secondary
side. Earthing (Grounding) must conform to the requirements of national and
local safety regulations and electrical codes. (NEC section 250, IEC 536 class
1 and other applicable standards)

sWhen the breaker is installed on the secondary side of the inverter, it may be
unnecessarily operated by harmonics if the effective value is less than the
rating. In this case, do not install the breaker since the eddy current and
hysteresis loss increase and the temperature rises.

eGeneral products indicate the following models: BV-C1, BC-V, NVB, NV-L, NV-
G2N, NV-G3NA, NV-2F, earth (ground) 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 (ground) leakage alarm
breaker (NF-Z), NV-ZHA, NV-H

14
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1.2.6 Power-off and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)

On the inverter's input side, it is recommended to provide an MC for the following

purposes. (Refer to page 10 for selection)

1) To release the inverter from the power supply when the inverter protective function
is activated or the drive becomes faulty (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) To rest the inverter for an extended period of time
The control power supply for inverter is always running and consumes a little power.
When stopping the inverter for an extended period of time, powering off the inverter
will save power slightly.

4)To separate the inverter from the power supply to ensure safe maintenance and
inspection work
The inverter's input side MC is used for the above purpose, select class JEM1038-
AC3 for the inverter input side current when making an emergency stop during
normal operation.

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 100,000
times), frequent starts and stops must be avoided. Turn on/off the inverter start controlling
terminals (STF, STR) to run/stop the inverter.

As shown on the right,
always use the start signal MCCB  MC
(ON or OFF across Power H’E

terminals STF or STR-SD) supply %

to make a start or stop. T(*1)

(Refer to page 28)
Operation ready
*1. When the power supply ON
is 400V class, install a OFF —_
step-down transformer. MC
Start/Stop
MC Opfatlon
Lo ¢ RA)—e
OFF | RA

Inverter Start/Stop Circuit Example
(with filter pack)

(2) Handling of output side magnetic contactor

In principle, do not provide a magnetic contactor between the inverter and motor and
switch it from off to on during operation. If it is switched on during inverter operation, a
large inrush current may flow, stopping the inverter due to overcurrent shut-off. When
an MC is provided for switching to the commercial power supply, for example, switch it
on/off after the inverter and motor have stopped.

15
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1.2.7 Regarding the installation of the reactor

When the inverter is installed near a large-capacity power transformer (500kVA or
more with the wiring length of 10m (32.81feet) or less) or the power capacitor is to be
switched, an excessive peak current will flow in the power supply input circuit,
damaging the converter circuit. In such a case, always install the reactor (FR-HEL(-H)
/FR-BEL(-H) or FR-HAL(-H)/FR-BAL(-H)). Since the filter pack includes a power factor
improving DC reactor, a reactor need not be installed separately.

FR-HAL(-HY/

c

vcep FR-BAL(-H) Inverter 5 1500] 222222222

R : = Reactor installation

g 100047 range
><
< 500 :
3 > '
5 i >
52 o 10
T 3

Wiring length (m)

REMARKS

*When connecting the FR-HEL(-H)/FR-BEL(-H) (filter pack), remove the jumper across
terminals P-P1.
The wiring length between the FR-HEL(-H)/FR-BEL(-H) and the inverter should be 5m
maximum and as short as possible.
Use the cables which are equal in size to those of the main circuit. (Refer to page 8)

CAUTION

oeThe power factor improving capacitor and surge suppressor on the inverter
output side may be overheated or damaged by the high frequency
components of the inverter output. Also, since an excessive current flows in
the inverter to activate overcurrent protection, do not install a capacitor or
surge suppressor. Use a power factor improving reactor for power factor
improvement.
oIf a surge voltage occurs in the power supply system, this surge energy may
flow into the inverter, causing the inverter to display OV1, OV2 or OV3 and
come to an alarm stop. In such a case, also install the optional FR-HEL(-H)/FR-
BEL(-H) or FR-HAL(-H)/FR-BAL(-H) power factor improving reactor.

16
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1.2.8 Regarding noise (EMI) and the installation of a noise filter

Some noise enters the inverter causing it to malfunction and others are generated by
the inverter causing the malfunction of peripheral devices. Though the inverter is
designed to have high immunity performance, it handles low-level signals, so it
requires the following general countermeasures to be taken.

(1) General countermeasures

¢ 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.

o Use twisted shield cables for the detector connecting and control signal cables and
connect the sheathes of the shield cables to terminal SD.

o Earth (Ground) the inverter, motor, etc. at one point.

o Capacitances exist between the inverter's 1/0 wiring, other cables, earth (ground)
and motor, through which leakage currents flow to cause the earth leakage circuit
breaker, earth (ground) leakage relay and external thermal relay to operate
unnecessarily. To prevent this, take appropriate measures, e.g. set the carrier
frequency in Pr. 72 to a low value, use an earth (ground) leakage circuit breaker
designed for suppression of harmonics and surges, and use the electronic thermal
relay function built in the inverter.

e The input and output of the inverter main circuit include high-degree harmonics,
which may disturb communication devices (AM radios) and sensors used near the
inverter.

<Noise (EMI) reduction examples>

Reduce carrier
Enclosure . L FR-BLF
frequency. Install a line noise filter | g gsFo4

I—__+_JL‘ on inverter's output side.
| Filter FR-1:
Inverter —3 o pack [H Inverter HBLF| {/M ) Motor
power supply fl P
' l } | Use 4-core cable for motor
Separate inverter and power power cable and use one
line by more than 30cm : | cable as earth (ground) cable.
and at least 10cm 1\,11 J

WIRING

from sensor circuit. = Use twisted pair shielded cable.
Sensor

Control — |

Power ~ ¥ \
o =
Do not earth (ground)| § Do not earth (ground) shield but connect

enclosure directly. - it to signal common cable.
Do not earth (ground)

control cable.

For the inverter without filter pack, install a line noise filter (FR-BLF, FR-BSF01) or radio noise
filter (FR-BIF) on the inverter input side as a noise reduction measure.

== CAUTION
For compliance with the EU, EMC directive, please refer the instruction manual (basic).
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1.2.9 Earthing (Grounding) precautions

® Leakage currents flow in the inverter (filter pack). To prevent an electric shock, the
inverter (filter pack) and motor must be earthed (grounded). Earthing (Grounding)
must conform to the requirements of national and local safety regulations and

electrical codes.
(NEC section 250, IEC 536 class 1 and other applicable standards)

® Use the dedicated earth (ground) terminal to earth (ground) the inverter (filter pack).
(Do not use the screw in the casing, chassis, etc.)
Use a tinned* crimping terminal to connect the earth (ground) cable. When
tightening the screw, be careful not to damage the threads.
*Plating should not include zinc.

® Use the thickest possible earth (ground) cable. Use the cable whose size is equal to
or greater than that indicated in the following table, and minimize the cable length.
The earthing (grounding) point should be as near as possible to the inverter.

Motor Capacity Earth (Ground) Cable Size (Unit: mmz)
200V class 400V class

2.2kW or less 2 (2.5) 2 (2.5)
3.7kW 3.5 (4) 2 (4)
5.5kW 5.5 (6) 3.5 (4)
7.5kW 4 (16) 3 5(4)
11kW 4 (16) 5(6)
15kW 22 (25) 14 (16)

For use as a product compliant with the Low Voltage Directive, use PVC cable
whose size is indicated within parentheses.

® As a noise reduction technique, use one wire of the four-core cable with the earth
(ground) terminal of the motor, and earth (ground) at one point from the filter pack
side via the inverter. (Refer to page 2.)

Filter pack Inverter

R0 R R 0 Motor
Power D Q
HE iR O,
P1 P1 D0
:@ p o
Earthing | GND «
(Grounding)

(For the type without filter pack, earth (ground) the motor with the inverter at one point
on the inverter side.)

=— CAUTION
When the inverter is run in the low acoustic noise mode, more leakage currents
occur than in the non-low acoustic noise mode due to high-speed switching
operation. Always earth (ground) the inverter, motor and filter pack before use.
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1.2.10 Power supply harmonics

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

@ The following table indicates differences between harmonics and noise:

Item Harmonics Noise
Normally 40th to 50th degrees or less [High frequency (several 10kHz
Frequency (up to 3kHz or less) to 1GHz order)
Environment To-electric channel, power impedance|To-space, distance, wiring path

Quantitative
understanding

Random occurrence,

Theoretical calculation possible quantitative grasping difficult

Change with current variation
Generated amount Nearly proportional to load capacity |ratio (larger as switching speed
increases)

Affected equipment Different depending on maker's

immunity Specified in standard per equipment equipment specifications

Suppression example |Provide reactor.* Increase distance.

*The filter pack (FR-BFP) produces the same effect as when the DC reactor (FR-
HEL(-H)/FR-BEL(-H)) is connected.

@ Suppression technique FR-HEL(-H)

Harmonic currents produced
on the power supply side by
the inverter change with such
conditions as whether there
are wiring impedances and a
DC reactor (FR-HEL(-H)/FR-
BEL(-H) or FR-HAL(-H)/FR-
BAL(-H)) and the magnitudes
B0 o v power o
side. improving capagcitor.

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.

=—— CAUTION

The power factor improving capacitor and surge suppressor on the inverter
output side may be overheated or damaged by the high frequency 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.
To improve the power factor, insert a reactor on the inverter's primary side or
DC circuit. For full information, refer to page 16.
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1.2.11 Harmonic suppression guideline

Harmonic currents flow from the inverter to a power receiving point via a power
transformer. The harmonic suppression guideline was established to protect other
consumers from these outgoing harmonic current.

The three-phase 200V input specifications 3.7kW or less are previously covered by
"Harmonic suppression guideline for household appliances and general-purpose
products" and other models are covered by "Harmonic suppression guideline for
consumers who receive high voltage or special high voltage". However, the general-
purpose inverter has been excluded from the target products covered by "Harmonic
suppression guideline for household appliances and general-purpose products” in
January 2004. Later, this guideline was repealed on September 6, 2004. All capacities
of all models are now target products of "Harmonic suppression guideline for
consumers who receive high voltage or special high voltage" (hereinafter referred to
as "Guideline for specific consumers").

"Guideline for specific consumers"

This guideline sets forth the maximum values of harmonic currents outgoing from a
high-voltage or especially high-voltage consumer who will install, add or renew
harmonic generating equipment. If any of the maximum values is exceeded, this
guideline requires that consumer to take certain suppression measures.

Table1 Maximum Values of Outgoing Harmonic Currents per 1kW Contract Power

Received Power Voltage | 5th | 7th | 11th | 13th | 17th | 19th | 23rd g;’f;
6.6 KV 35 | 25 | 16 | 13 | 10 | 09 | 076 | 0.70
22 KV T8 | 13 | 082 | 069 | 053 | 047 | 039 | 0.36
33KV T2 | 086 | 055 | 046 | 035 | 032 | 026 | 0.24
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(1) Application of the guideline for specific consumers

New installation/addition/
renewal of equipment

v

Calculation of equivalent
capacity sum

Not more than
reference capacity

Sum of equivalent
capacities

Over reference
capacity

<

A 4

Calculation of outgoing
harmonic current

s outgoing harmonic
current equal to or lower

Over maximum value

than maximum value? +
Harmonic suppression
technique is required.

»] Not more than q q

v Mmaximum value

Harmonic suppression I

technique is not required.

Table 2 Conversion Factors for FR-F500J Series

Class Circuit Type Conversion Factor (Ki)
] Without reactor K31 =34
s (Tcr‘;ezcﬁt*(‘)arse bridge \ith reactor (AC side) K32=18
smoF:)thed) With reactor (DC side) or filter pack K33=1.8
With reactors (AC, DC sides) K34 =14 o
Table 3 Equivalent Capacity Limits E
Received Power Voltage Reference Capacity =
6.6kV 50 kVA
22/33 kV 300 kVA
66kV or more 2000 kVA
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Table 4 Harmonic Contents (Values of the fundamental current of 100%)

Reactor 5th 7th | 11th | 13th | 17th | 19th | 23rd | 25th
Not used 65 41 85 77 43 31 26 1.8
Used (AC side) | 38 145 74 34 32 19 17 13
Used (DC side)

or with filter 30 13 8.4 5.0 4.7 3.2 3.0 2.2
pack

;ZZZ)(AC’ DC | o 9.1 72 4.1 32 24 1.6 1.4

1) Calculation of equivalent capacity (P0) of harmonic generating equipment
The "equivalent capacity" is the capacity of a 6-pulse converter converted from the
capacity of consumer's harmonic generating equipment and is calculated with the
following equation. If the sum of equivalent capacities is higher than the limit in
Table 3, harmonics must be calculated with the following procedure:

PO=% (Ki x Pi) [kVA] * Rated capacity: Determined by the
Ki: Conversion factor (refer to Table 2) ~capacity of the applied motor and
Pi: Rated capacity of harmonic found in Table 5. It should be noted

. . . that the rated capacity used here is
. generatmg ef‘“'?mem [KVA] _used to calculate a generated
i Number indicating the conversion nsrmonic amount and is different
circuit type from the power supply capacity
required for actual inverter drive.

2) Calculation of outgoing harmonic current
Outgoing harmonic current = fundamental wave current (value converted from
received power voltage) x operation ratio x harmonic

content
+ Operation ratio: Operation ratio = actual load factor x operation time ratio during
30 minutes

* Harmonic content: Found in Table 4.
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Table 5 Rated Capacities and Outgoing Harmonic Currents for Inverter Drive
(with filter pack)

. Rated (_i.6kV Outgoing Harmonic Current Converted from 6.6kV]|
Applied Current |Equivalent of| Rated (with filter pack, 100% operation ratio)
Motor [A] Fundamental (Capacity ’
(kw) 400V Wave (kVA) 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th
Current (mA)
0.4 0.81 49 0.57 |14.7|6.37|4.12|2.45]|2.30|1.57 | 1.47 | 1.08
0.75 1.37 83 0.97 |24.9110.76/6.97 | 4.15]3.90 | 2.66 | 2.49| 1.83
1.5 2.75 167 1.95 150.10|21.71|14.03| 8.35|7.85| 5.34 | 5.01 | 3.67
2.2 3.96 240 2.81 ]72.00|31.20|20.16|12.00|11.28| 7.68 | 7.20 | 5.28
3.7 6.50 394 4.61 |[118.2| 51.233.10({19.70(18.52(12.61(11.82| 8.67
5.5 9.55 579 6.77 |173.7]|75.27|48.64|28.95|27.21|18.53|17.37|12.74
7.5 12.8 776 9.07 |232.8/100.9|65.18|38.80|36.47|24.83|23.28|17.07
11 18.5 1121 13.1 |336.3|145.7|94.16|56.05|52.69|35.87|33.63|24.66
15 24.9 1509 17.6 |452.7|196.2|126.8|75.45|70.92|48.29|45.27|33.20

3) Harmonic suppression technique requirement
If the outgoing harmonic current is higher than; maximum value per 1kW (contract
power) x contract power, a harmonic suppression technique is required.

4) Harmonic suppression techniques

No. Item Description
Reactor installation |Install a reactor (ACL) in the AC side of the inverter or a reactor
(ACL, DCL) (DCL) in its DC side or both to suppress outgoing harmonic

currents. (The DC reactor has already been installed in the type
with filter pack.)

Installation of power
2 |factor improving
capacitor

When used with a series reactor, the power factor improving
capacitor has an effect of absorbing harmonic currents.

Transformer multi- | yge two transformers with a phase angle difference of 30° as in . - ;Z':
3 |phase operation A, A-A combination to provide an effect corresponding to 12 pulses, | =
reducing low-degree harmonic currents.
Passive A capacitor and a reactor are used together to reduce impedances
4 |(AC filter) at specific frequencies, producing a great effect of absorbing
harmonic currents.
Active filter This filter detects the current of a circuit generating a harmonic
current and generates a harmonic current equivalent to a difference
5 between that current and a fundamental wave current to suppress

a harmonic current at a detection point, providing a great effect of
absorbing harmonic currents.
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1.2.12 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
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".
=— CAUTION
When the wiring length between the motor and inverter is 40m or more, take

the above countermeasure and also set the long wiring mode in Pr. 70 "Soft-
PWM setting". (Refer to page 114 for Pr. 70.)

(2) Suppressing the surge voltage on the inverter side
On the secondary side of the inverter, connect the optional surge voltage
suppression filter (FR-ASF-H).
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1.3 How to use the control circuit terminals

1.3.1 Terminal block layout

In the control circuit of the inverter, the terminals are arranged as shown below:

Terminal arrangement
of control circuit

|PC|SE|RUN| 10| 2 | 5 | 4 |

| SD | SD |STF|STR| AU |RM | RH | FM |
Terminal Terminal screw size: M2
.ermlna screw Tightening torque: 0.22N-m to 0.25N-m
size: M3
Tightening torque: 0.5N-m to 0.6N-m
Wire size: 0.3mm?2 to 0.75mm?

1.3.2 Wiring instructions

1) Terminals SD, SE and 5 are common to the 1/O signals isolated from each other. Do
not earth (ground) them.

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

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

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

*Introduced products on bar terminals: (as of September, 2006)
. . Bar Terminal Model
. . Wire Size
Terminal Screw Size mm? With Without Maker
( ) Insulation Sleeve | Insulation Sleeve
M3 0.3t0 0.5 Al 0,5-6WH A 0,5-6
. Phoenix
(terminal A, B, C) 0.5t00.75 Al 0,75-6GY A 0,75-6
M2 Contact
0.3t0 0.5 Al 0,5-6WH A 0,5-6 Co.,Ltd.
(other than the above)

& Bar terminal crimping terminal: CRIMPFOX ZA3 (Phoenix Contact Co., Ltd.)

—— CAUTION

When using the bar terminal (without insulation sleeve), use care so that the
twisted wires do not come out.

. — — W
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1.3.3 Changing the control logic

The input signals are set to sink

logic.

To change the control logic, the

jumper connector under the setting

dial must be moved to the other
position.

@ Change the jumper connector in
the sink logic position to source
logic position using tweezers, a pair
of long-nose pliers etc.

Change the jumper connector
position before switching power on.

CAUTION

eMake sure that the front cover is installed securely.

oThe front cover is fitted with the capacity plate and the inverter unit with the
rating plate. Since these plates have the same serial numbers, always replace
the removed cover onto the original inverter.

osThe sink-source logic change-over jumper connector must be fitted in only
one of those positions. If it is fitted in both positions at the same time, the
inverter may be damaged.

1) Sink logic type and source logic type

- 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 ® Current flow concerning the input/output
signal when sink logic is selected signal when source logic is selected

Sink logic Source logic
PC ¢
Current
Sink Current J;
—
STF connector >
— ] STF [—%I Source
- o | connector
— ~r
STR,
-~ — LR e — ISR
/ |
e
SD r
bl
L
DC input (sink type) DC input (source type)
Inverter <Example: QX40> Inverter <Example: QX80>
~ =
| |

Current flow

,,,,,,,,
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L

®\When using an external power supply for transistor output

o Sink logic type

Use terminal PC as a common
terminal, and perform wiring as shown
below. (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 an external power
supply in parallel with the inverter.
Doing so may cause a malfunction in
the inverter due to undesirable
currents.)

24VDC

L T

Ll Constant
voltage
circuit

---=-- Current flow

e Source logic type
Use terminal SD as a common
terminal, and perform wiring as shown
below. (Do not connect terminal PC of
the inverter with terminal +24V of the
external power supply. When using
terminals PC-SD as a 24VDC power
supply, do not install an external power
supply in parallel with the inverter.
Doing so may cause a malfunction in
the inverter due to undesirable
currents.)

—
QY80 type transistor I |
output unit | |

Constant
voltage
circuit

---=-- Current flow
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1.4 Input terminals

1.4.1 Run (start) and stop (STF, STR, STOP)

To start and stop the motor, first switch on the input power supply of the inverter to turn
on the magnetic contactor at the operation-ready when there is a magnetic contactor
on the input side, then start the motor with the forward or reverse rotation start signal.

(1) Two-wire type connection (STF, STR)

A two-wire type connection is shown

. MCCB
on the right. Power —
1) The forward/reverse rotation supply RS T
signal is used as both the start Forward Inverter
and stop signals. Switch on rotation start STF
either of the forward and reverse Reverse STR (Pr.63="---")
rotation signals to start the motor rotation start ’
in the corresponding direction. SD
Switch on both or switch off the
start signal during operation to 2
decelerate the inverter to a stop. S
2) The frequency setting signal may 2
either be given by entering 0 to 2
5VDC (or 0 to 10VDC) across 5
frequency setting input terminals % i
2-5 or by setting the required o > Time
values in Pr. 4 to Pr. 6 "multi- Across ON
speed setting" (high, middle, low STF-SD ] ]
speeds). (For multi-speed (STR) 2-wire type connection example

operation, refer to page 32.)

3) After the start signal has been input, the inverter starts operating when the
frequency setting signal reaches or exceeds the "starting frequency" set in Pr. 13
(factory-set to 0.5Hz).

If the motor load torque is large or the "torque boost" set in Pr. 0 is small, operation
may not be started due to insufficient torque until the inverter output frequency
reaches about 3 to 6Hz.

If the "minimum frequency" set in Pr. 2 (factory setting = OHz) is 6Hz, for example,
merely entering the start signal causes the running frequency to reach the
minimum frequency of 6Hz according to the "acceleration time" set in Pr. 7.

4) To stop the motor, operate the DC injection brake for the period of "DC injection
brake operation time" set in Pr. 11 (factory setting = 0.5s) at not more than the DC
injection brake operation frequency or at not more than 0.5Hz.

To disable the DC injection brake function, set 0 in either of Pr. 11 "DC injection
brake operation time" or Pr. 12 "DC injection brake voltage".

In this case, the motor is coasted to a stop at not more than the frequency set in
Pr. 10 "DC injection brake operation frequency" (0 to 120Hz variable) or at not
more than 0.5Hz (when the DC injection brake is not operated).

5) If the reverse rotation signal is input during forward rotation or the forward rotation
signal is input during reverse rotation, the inverter is decelerated and then
switched to the opposite output without going through the stop mode.
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DC Injection Brake and Coasting to Stop Functionality

External Operation or Combined

PU Operation or Combined

Operation Operation Operation
Mode Pr. 79 = 0", "2", "3" Pr.79 = "0", "1", "4"
Terminals STF
(STR)-SD Set frequency Stop ke Set frequency
DC Injection disconnected changed to OHz p key changed to OHz
Brake (*1)

DC injection
brake enabled

DC injection brake
operated at not
more than "DC
injection brake
operation
frequency" set in
Pr. 10

DC injection brake
operated at 0.5Hz
or less.

DC injection brake
operated at not
more than "DC
injection brake
operation
frequency" set in
Pr. 10

DC injection brake
operated at 0.5Hz
or less.

DC injection
brake disabled

Coasted to a stop
at not more than
"DC injection
brake operation
frequency" set in
Pr. 10

Coasted to a stop
at 0.5Hz or less.

Coasted to a stop
at not more than
"DC injection
brake operation
frequency" set in
Pr. 10

Coasted to a stop
at 0.5Hz or less.

*1: Also stopped by the . Refer to page 116.

DC injection brake disabled

&
[
o4
=}
o
[0
=
-
>
=3
>
@]
Start signal
terminal

Across STF-SD
Across STR-SD

DC injection brake enabled

o DC injection brake

AStarting frequency DC injection brake nqt operated

Pr.13 operation *\\

*1) frequency Pr. 10 a (*4)

0.5H A\3Hz( 514, 0.5Hz (/ T .
055 e 0.5s \ Coasted to 7~ 1ime
DC injection | DC injection «—a Sty
brake operation | brake operation ~-
ON time(g?:.) 11 |ON tim(q 3F;r. 11 ON

Start/Stop Timing Chart (for two-wire type)

PR NN
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Starting Start signal switched on (*4)
c:f frequency  while DC injection brake DC injection brake operation
@ 4Pr.13 is being operated frequency Pr. 10
o (*1) Forward g o
£ Forward rotation 3H ~\ DC injection
5 | 0.5Hz/ rotation. \ 2 \brake enabled
% — 7y 0 > Time
O -
Start 0.5s
signal DC injection brake
; operation time Pr. 11
terminal ON ON p 3)
Across
STF-SD
Across ON—| ON
STR-SD

Forward-Reverse Rotation Switch-Over Timing Chart
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REMARKS

*1. The "starting frequency" in Pr. 13 (factory-set to 0.5Hz) may be set between 0 and 60Hz.

*2. If the next start signal is given during DC injection brake operation, the DC injection brake
is disabled and restart is made.

*3. The "DC injection brake operation time" in Pr. 11 (factory-set to 0.5s) may be set between
0 and 10s.

*4. The frequency at which the motor is coasted to a stop is not more than the "DC injection
brake operation frequency"” set in Pr. 10 (factory setting = 3Hz; may be set between 0 and
120Hz) or not more than 0.5Hz.

*5. The "starting frequency" in Pr. 13, "DC injection brake operation time" in Pr. 11 and "DC
injection brake operation frequency" in Pr. 10 are the factory-set values.

(2) Three-wire type connection (STF, STR, STOP)

A three-wire type connection is shown on

the right. Assign the start self-holding MCCB

signal (STOP) to any of the input terminals. POWer 5%

To make a reverse rotation start, set Pr. 63 SUPPIY ~ Forward

to "- - -" (factory setting). Stop 'fotation start

1) Turning the STOP signal on makes start
self-holding function valid. In this case,
the forward/reverse rotation signal
functions only as a start signal.

(Note) Assign the stop signal to any of
Pr. 60 to Pr. 62 (input terminal
function selection).

2) Even if the start signal STF (STR) is
turned on once then off, the start signal
is kept on and starts the inverter. When
changing the direction of rotation, turn
the start signal STR (STF) on once and
then off.

3) To stop the inverter, turning off the STOP Start
signal once decelerates it to a stop.For
the frequency setting signal and the Stop ON ON
operation of DC injection brake at a stop _ OFF
time, refer to paragraphs 2) to 4) in (1) 3-wire type connection example
Two-wire type connection. The right
diagram shows 3-wire type connection.

4) When the JOG signal is on, the STOP signal is invalid and the JOG signal has
precedence.

5) When the output stop signal MRS is turned on, the inverter output is shutoff.
However, self-holding function is not deactivated and the start signal is held.

R,S, T
Inverter

STF
STR (Pr.63="---")

Reverse
rotation start

STOP
SD

» Time

ON

Output frequency
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1.4.2 Connection of frequency setting potentiometer and
output frequency meter (10, 2, 5, 4, AU)

The analog frequency setting input signals that may be entered are voltage and
current signals.

For the relationships between the frequency setting input voltages (currents) and
output frequencies, refer to the following diagram. The frequency setting input signals
are proportional to the output frequencies. Note that when the input signal is less than
the starting frequency, the output frequency of the inverter is OHz.

If the input signal of 5VDC (or 10V, 20mA) or higher is entered, the output frequency
does not exceed the maximum output frequency.

Frequency setting

voltage gain frequency

Frequency setting

current gain frequency [---------------------------

(1 to 120Hz)

Maximum frequency |------------- il
(010 120H2) | pEOLYONeSE S

Minimum frequency g—thpdjetncy, E:gg

(0 to 120Hz) Pr.1

Starting frequency
(0 to 60Hz) |- - -
o.ng/] tPras

ing si SV Pr.73
Frequency setting signal .
q y g sig (10V)
(20mA)

Relationships between Frequency Setting Inputs and Output Frequencies

I For the way to calibrate the output frequency meter, refer to the instruction manual (basic).

(1) Voltage input (10, 2, 5)

Enter the frequency setting input signal of 0 to 5VDC (or 0 to 10VDC) across the
frequency setting input terminals 2-5. The maximum output frequency is reached
when 5V (10V) is input across terminals 2-5.

The power supply used may either be the inverter's built-in power supply or an external
power supply. For the built-in power supply, terminals 10-5 provide 5VDC output.

@ For operation at 0 to 5VDC, set "0" in @For operation at 0 to 10VDC, set "1" in

Output frequencies (Hz)

Pr.2

Pr. 73 to the 0 to 5VDC input. Use Pr. 73 to the 0 to 10VDC input.
terminal 10 for the built-in power
supply.
+5V 10
2
0to 5VvDC 5 0to 10VDC
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(2) Current input (4, 5, AU)

To automatically perform operation under constant pressure or temperature control
using a fan, pump etc., enter the controller output signal of 4 to 20mADC across
terminals 4-5.

Terminals AU-SD must be shorted to use the 4 to 20mADC signal for operation.
When the multi-speed signal is input, the current input is ignored.

Automatic/manual
signal switching

Across
AU-SD ON OFF

SD . Manual
Manual operation 10 - Automatic operation
Frequency setting 2 | ert Operation operation |, 0.1 3V
potentiometer 5 Inverter 4 10 20mA | (0 to 10V)
Automatic signal

4

4-20mADC
Manual-Automatic Switching

1.4.3 External frequency selection (REX, RH, RM, RL)

Up to 15 speeds (*) may be selected for an external command forward rotation start or
up to 7 speeds for an external command reverse rotation start according to the
combination of connecting the multi-speed select terminals REX, RH, RM and RL-SD,
and multi-speed operation can be performed as shown below by shorting the start
signal terminal STF (STR)-SD.

Speeds (frequencies) may be specified as desired from the operation panel or
parameter unit as listed below.

CAUTION
¢ * Change the setting of Pr. 63 "STR terminal function selection" to "8", and
assign and use as the 15-speed select signal (REX).
Change the setting of Pr. 60 "AU terminal function selection™ to "0", and
assign and use as the low-speed run command (RL).
Has precedence over the main speed setting signal (0 to 5V, 0 to 10V, 4 to

20mADC).

N Speed1 ~
< 4(high speed) T Speed 10
Iy )
"C:’ g’_ Speed 9
o
£ £ |Speeds | \ \Speed 14
3 32 | | \Speed 15
8 f ' L —T 8 f : 3 : : 3 : > Time
ON | i WON ON‘ON‘
RH — RH ——————————
i |0N|0N| ! |0N|0N|
RM RM : : I ! ' X T \ !
RL RL W W\ ,a' W
|ON|ON|ON|ON|ON|ON|ON|ON|
REX
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Multi-Speed Setting

Terminal Input
Speed |REX-| RH- | RM-| RL- | Parameter Set I;r::ueency Remarks
SD* | SD | SD | SD* 9
Speed 1
(high | OFF OFF | OFF Pr. 4 0 to 120Hz

speed)

Speed 2

(middle | OFF | OFF OFF Pr.5 0 to 120Hz

speed)

Speed 3

(low |OFF |OFF | OFF Pr.6 0 to 120Hz
speed)
Speed 4) OFF | OFF Pr. 24 Pr. 6 setting when Pr. 24="- - -"
Speed 5| OFF OFF Pr. 25 Pr. 6 setting when Pr. 25="- - -"
Speed 6| OFF OFF| Pr.26 Pr. 5 setting when Pr. 26="- - -"
Speed 7| OFF Pr. 27 Pr. 6 setting when Pr. 27="-- -"
Speed 8 OFF [OFF |OFF|  Pr. 80 OHz when Pr. 80="-- -"
Speed 9 OFF | OFF Pr. 81 0 to 120kz Pr. 6 setting when Pr. 81="- - -"
Speed 10 OFF OFF Pr. 82 ' Pr. 5 setting when Pr. 82="- - -"
Speed 11 OFF Pr. 83 Pr. 6 setting when Pr. 83="- - -"
Speed 12 OFF | OFF Pr. 84 Pr. 4 setting when Pr. 84="- - -"
Speed 13 OFF Pr. 85 Pr. 6 setting when Pr. 85="- - -"
Speed 14 OFF Pr. 86 Pr. 5 setting when Pr. 86="- - -"
Speed 15 Pr. 87 Pr. 6 setting when Pr. 87="---"
External Frequency
. OFF | OFF | OFF | OFF setting |0 to max. setting
setting .
potentiometer

*When the RL and REX signals are used (15 speeds), a reverse rotation start
under external command and frequency setting using 4 to 20mA current input
signal cannot be made.

—0
Power supply —0

Forward rotation
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Frequency
setting
potentiometer

Multi-speed
selection

Multi-Speed Operation Connection Example

REMARKS

*1. When the frequency setting potentiometer is connected, the input signal of the frequency
setting potentiometer is ignored if the multi-speed select signal is switched on. (This also
applies to the 4 to 20mA input signal.)

*2. For a reverse rotation start, set Pr. 63 to "- - -" (factory setting) to make the STR signal of
terminal STR valid.
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1.4.4 Indicator connection and adjustment (FM)

The output frequency, etc. of the inverter can be indicated by a DC ammeter of 1mA
full-scale deflection and maximum 300Q internal resistance or a commercially
available digital indicator which is connected across terminals FM-SD.

The indicator can be calibrated from the operation panel or parameter unit. Note that
the reading varies according to the wiring distance if the indicator is placed away from
the inverter. In this case, connect a calibration resistor in series with the indicator as
shown below and adjust until the reading matches the operation panel or parameter
unit indication (indicator monitoring mode).

Install the indicator within 200m (50m for the digital indicator) of the inverter and

connect them by at least 0.3mm? twisted or shielded cables.

Calibration resistor*

Inverter Inverter 1440 pulses/s
FM (+) FM
"] Analog EEEE
indicator

¢)
(1mA full-scale)
Types of Indicators Connected

Digital indicator

REMARKS

* Not needed when calibration is made using the calibration parameter C1 "FM terminal
calibration". This resistor is used when calibration must be made near the frequency meter
for such a reason as a remote frequency meter. Note that the needle of the frequency meter
may not deflect to full-scale when the calibration resistor is connected. In this case, use both
the resistor and calibration parameter "C1".

CAUTION
esRefer to page 137 for the procedure of indicator adjustment.
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Output waveform of terminal FM

The output signal of terminal FM has a pulse waveform as shown in the table below
and the number of its pulses is proportional to the inverter output frequency.
The output voltage (average voltage) is also proportional to the output frequency.

Terminal FM Output Voltage
Specifications

Inverter

Calibration parameter C1 (Pr. 900)
“ 24V

Output

waveform 8‘;/
4|

Max. 2400 pulses/s

Number of |Set a full-scale value which
output |achieves 1440 pulses/s.
pulses |Pr. 55: frequency monitoring
(pulses/ reference
second) |Pr. 56: current monitoring Example of Inverter and Frequency

reference Meter

Output |0 to 8VDC max. (*1)

voltage |(Approx. 5V at 1440 pulses/s)

*1. 0.5V or less when a DC ammeter of 300Q or less internal resistance is connected to
measure the output voltage.

¢ Analog meter
To adjust the reading of an analog indicator (ammeter), turn the calibration resistor to
change the current.
When using the operation panel or parameter unit for adjustment, change the pulse
width of the output waveform (calibration parameter "C1") (adjust the current through
the adjustment of the output voltage) to adjust the reading. (For details, refer to page
137.)
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It is not recommended to use a voltage type indicator because it is easily affected by a voltage
drop, induction noise, etc. and may not provide correct reading if the wiring distance is long.
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¢ Digital indicator
Since the digital indicator counts and displays the number of pulses, adjust it from
the operation panel or parameter unit.
The inverter output, at which the reference pulses of 1440 pulses/s are output, can
be set in Pr. 55 when frequency monitoring is used as reference, or in Pr. 56 when
current monitoring is used as reference.

[Example] 1. To set the output across FM-SD to 1440 pulses/s at the inverter output
frequency of 120Hz, set "120" (Hz) in Pr. 55. (Factory setting: 60Hz)
2. To set the output across FM-SD to 1440 pulses/s at the inverter output
current of 15A, set "15" (A) in Pr. 56. (Factory setting: rated inverter
current)

1.4.5 Control circuit common terminals (SD, 5, SE)

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

Terminal SD is a common terminal for the contact input terminals (STF, STR, RH, RM,
AU) and frequency output signal (FM).

Terminal 5 is a common terminal for the frequency setting analog input signals. 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).

1.4.6 Signal inputs by contactless switches

If a transistor is used instead of a
contacted switch as shown on the
right, the input signals of the

inverter can control terminals STF, : [:

STR, RH, RM, AU. —4’—4—(
|
|
|

+24V

STF, etc.

Inverter

_‘F?—(i/S‘D

External signal input using transistor

REMARKS |

1.When using an external transistor connected to an external power supply, use terminal PC
to prevent a malfunctions due to undesirable currents. (Refer to page 26.)

2.Note that an SSR (solid-state relay) has a relatively large leakage current at OFF time and it
may be accidentally input to the inverter.
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1.5 How to use the input signals
(assigned terminals AU, RM, RH, STR)

These terminals can be |Pr. 60 "AU terminal function selection”
changed in function by Pr. 61 "RM terminal function selection”
setting Pr. 60 to Pr. 63.  [Pr. 62 "RH terminal function selection"
Pr. 63 "STR terminal function selection”

1.5.1 Multi-speed setting (RL, RM, RH, REX signals):
Pr. 60 to Pr. 63 setting "0, 1, 2, 8"
Remote setting (RL, RM, RH signals):
Pr. 60 to Pr. 63 setting "0, 1, 2"

¢ By entering frequency commands into the RL, RM, RH and REX signals and turning
on/off the corresponding signals, you can perform multi-speed operation (15
speeds). (For details, refer to page 32.)

o |f the operation panel is away from the enclosure, you can perform continuous
variable-speed operation with signal contacts, without using analog signals. (For
details, refer to page 105.)

Page 109

1.5.2 Second function selection (RT signal): pr. 60 to Pr. 63 setting "3"

Pr. 44 "second acceleration/deceleration time"
Pr. 45 "second deceleration time"

Pr. 46 "second torque boost"

Pr. 47 "second V/F (base frequency)"

To set any of the above functions, turn on this Second acceleration
"RT signal". /deceleration

Inverter

Start STF (STR)

1.5.3 Current input selection "AU signal”: pr. 60 to Pr. 63 setting "4"

When a fan, pump etc. is

used to perform operation Automatic/manual Across

of constant- pressure/ signal switching [AUrSD[”"ONI_] OFF
temperature control, ! ' Manual
automatic operation can Manual operafion SD Altomatic operation
be performed by entering  Frequency setting 10 Operation| gperation| 0 05V
the 4-20mADC output potentiometer 5 Inverter 4 t0 20mA|(0 to 10V)

signal of a regulator into ~ Automatic signal
across terminals 4-5. 4-20mADC
When the 4-20mADC signal is used to perform operation, always short the AU signal.

I The current input is ignored if the multi-speed signal is input.
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1.5.4 Start self-holding selection (STOP signal): pr. 60 to Pr. 63

setting "5"

This connection example is used when you want
to self-hold the start signal (forward rotation,

reverse rotation).

* Connected to the STOP signal to avoid
forward or reverse rotation if forward or
reverse rotation and stop are turned on
simultaneously.

(1) To stop the motor by
mechanical brake (e.g.
electromagnetic brake)
Terminals MRS-SD must be
shorted when mechanical brake is
operated and be opened before
the motor that has stopped
restarts.

(2) To provide interlock to

Across

disable operation by the MRS]-SD

Output frequency

inverter Across
After MRS-SD have been shorted, STF-SD
the inverter cannot be operated if (STR)
the start signal is given to the

inverter.

(3) To coast the motor to stop

N
STOP
Stop
Fotrvtv_ard e jD\J N
rotation
Reverse ° STF

rotation

o—— 1 STR

—J

(Wiring example for sink logic)
1.5.5 Output shut-off (MRS signal): Pr. 60 to Pr. 63 setting "6"

Short the output stop terminal MRS-SD during inverter output to cause the inverter to
immediately stop the output. Open terminals MRS-SD to resume operation in about
10ms. Terminal MRS may be used as described below:

Motor coasted

to stop

\
\
\

N
\
N,

~ /0.5Hz

ON

ON

— Pr. 13
"starting
frequency"

The motor is decelerated according to the preset deceleration time and is stopped
by operating the DC injection brake at 3Hz or less. By using terminal MRS, the

motor is coasted to a stop.
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1.5.6 External thermal relay input: pr. 60 to Pr. 63 setting "7"

When the external thermal relay or built-in thermal relay
of the motor (thermal relay protector,etc.) is actuated to
protect the motor from overheating, the inverter output
can shutoff and the corresponding alarm signal can be
outputted to hold at the stop status. Even if the thermal
relay contact resets, the motor cannot be restarted
unless the reset terminals RES-SD are shorted for more
than 0.1s and then opened or a power-on reset is made.
The function may therefore be used as an external
emergency stop signal input.

Thermal relay

1.5.7 Jog operation (JOG signal): pr. 60 to Pr. 63 setting "9"
(1) Jog operation using external signals

Jog operation can be started/stopped by shorting the jog mode select terminals JOG-
SD and shorting/opening the start signal terminals STF or STR-SD. The jog frequency
and jog acceleration/deceleration time are set in Pr. 15 (factory setting 5Hz, variable
between 0 and 120Hz) and Pr. 16 (factory setting 0.5s, variable between 0 and 999s),
respectively, and their settings can be changed from the operation panel or parameter
unit.

The JOG signal has precedence over the multi-speed signal. (External)

Jog frequency Pr. 15

>
[&]
[ .. .
DC injection brake
g ‘0 5Hz Forward 3Hz J
o Y .
@ rotation Time
= Reverse
g. rotation
5
(@)
Across sp | ON I
Forward rotation ON
Across STF-SD
Reverse rotation ON

Across STR-SD
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1.5.8 Reset signal: pr. 60 to Pr. 63 setting "10"

Used to reset the alarm stop state established when the inverter's protective function
is activated. The reset signal immediately sets the control circuit to the initial (cold)
status, e.g. initializes the electronic thermal relay function protection circuit. It shuts off
the inverter output at the same time. During reset, the inverter output is kept shut off.
To give this reset input, short terminals RES-SD for more than 0.1s. When the shorting
time is long, the operation panel or parameter unit displays the initial screen, which is
not a fault.

After opening terminals RES-SD (about 1s), operation is enabled.

The reset terminal is used to reset the inverter alarm stop state. If the reset terminal is
shorted, then opened while the inverter is running, the motor may be restarted during
coasting (refer to the timing chart below) and the output may be shut off due to
overcurrent or overvoltage.

Setting either "1" or "15" in reset selection Pr. 75 allows the accidental input of the
reset signal during operation to be ignored.

(For details, refer to page 116.)

When motor is restarted
during coasting, inverter
activates current limitto  Coasting to stop

> 1 start acceleration. (Indicates motor speed)
5 N \/ Ordinary
=} .
T f\ ) N ) acceleration
£ > : ~ s
5 Coasting T - \ . \ ~ | ’
g N 4 Coasting time N4
= ON ON
—
Across -SD oN
Across
STF (STR)-SD T
t—>
T: Should be longer than the time of
coasting to stop.
—— CAUTION

Frequent resetting will make electronic thermal relay function invalid.
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1.5.9 PID control valid terminal: pr. 60 to Pr. 63 setting " 14"

To exercise PID control, turn on the X14 signal. When this signal is off, ordinary
inverter operation is performed. For more information, refer to page 124.

+Related parameters ¢
Pr. 88 "PID action selection", Pr. 89 "PID proportional band", Pr. 90 "PID integral time", Pr. 91
"PID upper limit", Pr. 92 "PID lower limit", Pr. 93 "PID action set point for PU operation”, Pr. 94
"PID differential time" (Refer to page 124.)

1.5.10 PU operation/external operation switchover: pr.60 1t Pr. 63
setting "16"

You can change the operation mode.

With "8" set in Pr. 79 "operation mode selection”, turning on the X16 signal shifts the

operation mode to the external operation mode and turning off the X16 signal shifts it

to the PU operation mode. For details, refer to page 120.

+Related parameters ¢
Pr. 79 "operation mode selection" (Refer to page 120.)
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1.6 Connection to the stand-alone option

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.

1.6.1 Connection of the brake unit (FR-BU2)

When connecting the brake unit (FR-BU2(H)) to improve the brake capability at
deceleration, make connection as shown below.
(1) Connection example with the GRZG type discharging resistor

ON OFF
— I
”””” : T2 mm
I e

,,,,,,, GRZG type
discharging resistor

H

Three-phase AC
power supply

|<7 5m or less —»|

*1. Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU2) terminals so that
their terminal names match with each other.

(Incorrect connection will damage the inverter and brake unit.)

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

*3. The wiring distance between the inverter, brake unit (FR-BU2) and discharging
resistor should be within 5m. Even when the wiring is twisted, the cable length must
not exceed 10m.

*4. It is recommended to install an external thermal relay to prevent overheat of brake

resistors.
<Recommended external thermal relay>
. . . . Recommended External
Brake Unit Discharging Resistor Thermal Relay
FR-BU2-1.5K GZG 300W-50Q TH-N20CXHZ 1.3A
FR-BU2-3.7K GRZG 200-10Q TH-N20CXHZ 3.6A
FR-BU2-7.5K GRZG 300-5Q TH-N20CXHZ 6.6A
FR-BU2-15K GRZG 400-2Q TH-N20CXHZ 1.1A
FR-BU2-H7.5K GRZG 200-10Q TH-N20CXHZ 3.6A
FR-BU2-H15K GRZG 300-5Q TH-N20CXHZ 6.6A
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CAUTION

oSet "1" in Pr. 0 "Brake mode selection” of the FR-BU2 to use GRZG type
discharging resistor.

Do not remove a jumper across terminal P/+ and P1 except when connecting a
DC reactor.

(2) Connection example with the FR-BR(-H) type resistor

Three-phase AC
oower supply

1.

*2.
*3.

*4,
*5,

ON OFF
T2 ’I&
g SR | e

.......

L—Sm or less—»|

Connect the inverter terminals (P/+, N/-) and brake unit (FR-BU2) terminals so that
their terminal names match with each other.

(Incorrect connection will damage the inverter and brake unit.)

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

The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (FR-
BR) should be within 5m. Even when the wiring is twisted, the cable length must not
exceed 10m.

Normal: across TH1-TH2...close, Alarm: across TH1-TH2...open

A jumper is connected across BUE and SD in the initial status.

CAUTION
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Do not remove a jumper across terminal P/+ and P1 except when connecting a
DC reactor.
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1.6.2 Connection of the brake unit (FR-BU)

When connecting the brake unit (FR-BU(H)) to improve the brake capability at
deceleration, make connection as shown below.

ON OFF

Three-phase AC | =i
power supply 1 7 !

S .
1 © [«— 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

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

Do not remove a jumper across terminal P/+ and P1 except when connecting a
DC reactor.
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1.6.3 Connection of the brake unit (BU type)

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

Three-phase AC I ' ;
power supply ~ ! e e

Electrical-discharge
resistor
Remove the
Fit a jumper g jumper
HC TB P
OCR

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

CAUTION

oThe 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.

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

Do not remove a jumper across terminal P/+ and P1 except when connecting a
DC reactor.
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1.6.4 Connection of the high power factor converter (FR-HC)
When connecting the high power factor converter (FR-HC) to suppress power supply
harmonics, perform wiring securely as shown below. Incorrect connection will damage
the high power factor converter and inverter.

High power factor converter (FR-HC) Inverter

[R]s[T|mctucd[rasa]74] [N]P] [ vtorva [Rov [ Rso [se] | &rut

R4 |S4 [T4
From FR-HCL02

MCCB FR-HCLO1 J
HE R |Ss [T
Power
—0 os
supply
—0 IS

*1. The power input terminals R, S, T must be open. Incorrect connection will damage
the inverter.

*2. Use Pr. 60 to Pr. 63 (input terminal function selection) to assign the terminals used
for the RES and MRS signals.

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

*4. Be sure to connect terminal RDY of the FR-HC to the MRS signal assigned terminal
of the inverter, and connect terminal SE of the FR-HC to terminal SD of the inverter.
Without proper connecting, FR-HC will be damaged.

—— CAUTION

sUse sink logic (factory setting) when the FR-HC is connected. The FR-HC
cannot be connected when source logic is selected.

eThe voltage phases of terminals R, S, T and terminals R4, S4, T4 must be
matched before connection.

Do not connect the filter pack.

Do not remove a jumper across terminal P and P1 except when connecting a
DC reactor.
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1.6.5 Connection of the power regeneration common
converter (FR-CV)

When connecting the power regeneration common converter (FR-CV), connect the

inverter terminals (P/+, N/-) and power regeneration common converter (FR-CV)

terminals as shown below so that their symbols match with each other.

Dedicated stand-alone FR-CV type power

reactor (FR-CVL) regeneration common converter
MCCB MC1 Inverter
LV ! R/L11 R2/L12
Three-phase T, gl S/L21 S2/L22 R2/L1 )
AC power supply T sl T/L31 To/L32 S2/L.2 P/L+ O P+
° PPY st 1 T2IL3 NIL- € SN 2
oo [©)
)—1— RIL P24
=0 R/L11
si21ss 5P
)7; T/MC1
f( MRS 3 S 1

*1. Always keep the power input terminals R/L1, S/L2, T/L3 open. Incorrect connection
will damage the inverter.

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

*3. Use Pr. 60 to Pr. 63 (input terminal function selection) to assign the terminals used
for the MRS, RES signal.

*4. Always connect the power supply and terminals R/L11, S/L21, T/MCA1.
Operating the inverter without connecting them will damage the power regeneration
common converter.

*5. Be sure to connect terminal RDYB of the FR-CV to the MRS signal assigned terminal
of the inverter, and connect terminal SE of the FR-CV to terminal SD of the inverter.
Without proper connecting, FR-CV will be damaged.

—— CAUTION

oThe voltage phases of terminals R/L11, S/L21, T/MC1 and terminals R2/L1, S2/
L2, T2/L3 must be matched.

eUse sink logic (factory setting) when the FR-CV is connected. The FR-CV
cannot be connected when source logic is selected.

Do not remove a jumper across terminal P/+ and P1.

Do not connect the filter pack.
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1.7 Handling of the RS-485 connector

<RS-485 connector pin layout>
View A of the inverter (receptacle

side) View A

—— CAUTION

1.Do not plug the connector to a computer LAN port, fax modem socket,
telephone modular connector etc. The product could be damaged due to
differences in electrical specifications.

2.Pins 2 and 8 (P5S) are provided for the parameter unit power supply. Do not
use them for any other purpose or when making parallel connection by RS-
485 communication.

3. Refer to page 143 for the communication parameters.

1.7.1 Connection of the parameter unit (FR-PU04)

When connecting the parameter unit to the RS-485 connector, use the optional
parameter unit connection cable (FR-CB2[).

—— CAUTION
When the parameter unit is used, the operation other than the stop key

() of the operation panel is disabled.

& Refer to page 162 for the parameters related to parameter unit setting.

1.7.2 Wiring of RS-485 communication

Use the RS-485 connector to perform communication operation from a personal
computer etc.

When the RS-485 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 the parameters. For parameter setting, refer to page 141.

*Conforming standard: EIA-485 (RS-485)
*Transmission format: Multidrop link
*Communication speed: Max. 19200bps
*Overall extension: 500m
& Refer to page 141 for the setting related to RS-485 communication operation.
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<System configuration examples>
(1) Connection of a computer to the inverter (1:1 connection)

Computer Station 0 Computer Station 0
Inverter RS-232C Inverter
connector
E— RS-485 RS-232C RS-485
connector
RS-485 connector cable  —*Max. 15m
interface/ I__J RS-232C ©>RS-485 L_J
terminal converter \

\
N N RJ-45 connector 2) \—d RJ-45 connector 2)
10BASE-T cable 1) 10BASE-T cable 1)

REMARKS

Refer to the following when fabricating the cable on the user side.
Example of product available on the market (as of September, 2006)

Product Model Maker
SGLPEV-T 0.5mm x 4P . A .
1) [10BASE-T cable |, Do not use pins No. 2, 8 (P5S). Mitsubishi Cable Industries, Ltd.
2) |RJ-45 connector 5-554720-3 Tyco Electronics Corporation
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(2) Combination of computer and multiple inverters (1:n connection)

Station n
Station 0 Station 1 (Max. 32 inverters)
Computer
Inverter Inverter Inverter
RS-485 RS-485 RS-485
connector connector||” """~ connector
RS-485
interface/ ] AN ] ]
terminal Distribution
terminal
< T - T Terminating
10BASE-T cable 1) RJ-45 connector 2) resistor
Station 1 Station 2 Station n
Computer — — ot
RS232C nverter nverter nverter
connector RS-485 RS-485 RS-485
connector connector| |~~~ "~ connector
RS-232C
cable —» Max. 15m | M | |
Converter Distribution
terminal
T 1 Ly e— T Terminating
\1OBASE-T cable 1) RJ-45 connector 2) resistor
REMARKS |

Refer to the following when fabricating the cable on the user side.
Example of product available on the market (as of September, 2006)

Product Model Maker
1) | 1T0BASE-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 (P5S) of the 10BASE-T cable.
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<Wiring methods>
1) Wiring of one RS-485 computer and one inverter

Computer Side Terminals Invert
Signal — Cable connection and signal direction nverter
nagme Description 10 BASE-T Cagble RS-485 connector
RDA Receive data SDA
RDB Receive data SDB
SDA Send data > RDA
SDB Send data > RDB
RSA | Requesttosend - - --- -~
RSB | Requesttosend - - - - : *1
CSA | Cleartosend fa------ 1
CSB Cleartosend [« --- 2
SG Signal ground 0.2mm? or more SG
FG Frame ground

2) Wiring of one RS-485 computer and "n" inverters (several inverters)

Cable connection and signal direction

Computer 10 BASE-T Cable

RDA b . .

RDB f(—— —— L

SBS L [ Terminating
RgA _______ I I I resistor
RSB |-~ !l )

0 L o B3B8 [BsBE  [E3Eg
CSB k-~ XxXewonm Xxewomow XxXeonom

SG SG SG || SG

FG Station 1 Station 2 Station n

Inverter Inverter Inverter

REMARKS

*1. Make connection in accordance with the instruction manual of the computer to be used
with. Fully check the terminal numbers of the computer since they change with the model.

*2. The inverters may be affected by reflection depending on the transmission speed or
transmission distance. If this reflection hinders communication, provide a terminating
resistor. When the RS-485 connector is used for connection, a terminating resistor cannot
be fitted, so use a distributor. Connect the terminating resistor to only the inverter remotest
from the computer. (Terminating resistor: 100Q)
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1.8 Design information

1) Provide electrical and mechanical interlocks for MC1 and MC2 which are used for

bypass operation.
When the wiring is incorrect and if there is a bypass operation 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.

2) If the machine must not be restarted when power is restored after a power failure,
provide a magnetic contactor in the inverter's primary 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.

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

4) Do not apply a large voltage to the contact input terminals (e.g. STF) to the control
circuit.

5) Always apply a voltage to the alarm output terminals (A, B, C) via a relay coil, lamp
etc.

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

1) Bypass 3) Low-level signal contacts
MC1
Power . . °,< . Interlock e —
supply Ao
S Vi Mc2 ~
T W/| Leakage current
Inverter Low-level signal contacts Twin contact
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1.9 Failsafe of the system which uses the inverter

When a fault occurs, the inverter trips to output a fault signal. However, a fault output signal
may not be output at an inverter fault occurrence when the detection circuit or output circuit
fails, etc. Although Mitsubishi assures best quality products, provide an interlock which
uses inverter status output signals to prevent accidents such as damage to machine when
the inverter fails for some reason and at the same time consider the system configuration
where failsafe from outside the inverter, without using the inverter, is enabled even if the
inverter fails.

(1) Interlock method which uses the inverter status output signals
By combining the inverter status output signals to provide an interlock as shown
below, an inverter alarm can be detected.
Interlock :
No Method Check Method Used Signals Refer to Page
Inverter Operation check of an
1 protective alarm contact Fault output signal 11
) function Circuit error detection by | (ABC signal)
operation negative logic
2) Inverter running | Operation ready signal Operation ready signal 11
status check (RY signal)
Start signal
Inverter running | Logic check of the start | (STF signal, STR signal)
3) : . ) . . 109, 111
status signal and running signal | Running signal (RUN
signal)
Start signal
Inverterrunning | Logic check of the start | (STF signal, STR signal)
4) : . 109, 111
status signal and output current | Output current detection
signal (Y12 signal)
1)Check by the output of the inverter fault . Inverter alarm ocourrence
. % (output shutoff)
signal el
When the fault occurs and trips the % f
inverter, the fault output signal (ABC 3 — -
signal) is output (ABC signal is assigned .. onon Lon [oFF )
to terminal ABC in the initial setting). atNC conach [oN] oFF Z
i . Reset processing ;
Check that the inverter functions properly. | (@bout 1}

In addition, negative logic can be set (on Reset ON

when the inverter is normal, off when the
fault occurs).
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2) Checking the inverter operating status by poyer
the inverter operation ready completion SUPP'V% o | ore
signal STF—| - =

ON

I

: DC injection brake
| /operation point

i .

|

I

|

Operation ready signal (RY signal) is
output when the inverter power is on and
the inverter becomes operative.

Check if the RY signal is output after
powering on the inverter.

X
uny

DC injection

|
I
I
I
I
I
I
| brake operation
|

Output frequency

Pr.13 "sl‘arting frequencyT

| Reset 1 !

3) Checking the inverter operating status by Py 1

the start signal input to the inverter and  rv [ oy
inverter running signal. RUN
The inverter running signal (RUN signal) is
output when the inverter is running (RUN signal is assigned to terminal RUN in the
initial setting).
Check if RUN signal is output when inputting the start signal to the inverter (forward
signal is STF signal and reverse signal is STR signal). For logic check, note that RUN
signal is output for the period from the inverter decelerates until output to the motor is
stopped, configure a sequence considering the inverter deceleration time.

4)Checking the motor operating status by the start signal input to the inverter and
inverter output current detection signal.
The output current detection signal (Y12 signal) is output when the inverter operates
and currents flows in the motor. Check if Y12 signal is output when inputting the start
signal to the inverter (forward signal is STF signal and reverse signal is STR signal).
Note that the current level at which Y12 signal is output is set to 120% of the inverter
rated current in the initial setting, it is necessary to adjust the level to around 20%
using no load current of the motor as reference with Pr.48 "Output current detection
level".
For logic check, as same as the inverter running signal (RUN signal), the inverter
outputs for the period from the inverter decelerates until output to the motor is
stopped, configure a sequence considering the inverter deceleration time.

O_utput Pr. 64, _I'-’r. 65
signal Setting - When using various signals, assign functions to
ABC 99 Pr. 64, Pr. 65 (output terminal function selection)
RY 11 referring to the table on the left.
RUN 0
Y12 12
CAUTION

eChanging the terminal assignment using Pr. 64, Pr. 65 (output terminal
function selection) may affect the other functions. Make setting after
confirming the function of each terminal.
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/ Failsafe of the system which uses the inverter

(2) Backup method outside the inverter

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

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

1) Start signal and actual operation check

Check the motor running and motor current while the start signal is input to the inverter
by comparing the start signal to the inverter and detected speed of the speed detector
or detected current of the current detector. Note that the motor current runs as the
motor is running for the period until the motor stops since the inverter starts
decelerating even if the start signal turns off. For the logic check, configure a
sequence considering the inverter deceleration time. In addition, it is recommended to
check the three-phase current when using the current detector.

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

Controller

System failure

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

©
Z
x
=

To the alarm detection sensor

55



MEMO

56



2. FUNCTIONS

This chapter explains the "functions" for use of this product. For simple
variable-speed operation of the inverter, the factory settings of the
parameters may be used as they are. Set the necessary parameters to
meet the load and operational specifications. Refer to the instruction
manual (basic) for the operation procedures. Always read the
instructions before using the functions.

2.1 Function (Parameter) list ..........cccoooriiiiiiiniciniiee e 58
2.2 List of parameters classified by purpose of use............ 4l
2.3 Explanation of functions (parameters)..........cccccceeennnns 73
2.4 Output terminal function.............cccooermrrrrriiriiiiieiineeeeeeeeeens 96
2.5 Current detection function ..........cccooeicieiiincciniiicnnncceee 98
2.6 Display function..........ccccoririiiinrisrr e 100
2.7 Restart operation.........cccccceeviiiiiiieieieeeeeeesss e 102
2.8 Additional function..........cccceeomriiiiicccc e 105
2.9 Terminal function selection..........cccccceciiiiiiiniiicnnnccenn. 109
2.10 Operation selection function...........ccccmiiiiciiniiiniccinnnn. 112
211 Auxiliary function .........coocccovmiriinccr e 132
2.12 Maintenance function...........ccccciiiiiiciicmnen s 134
2.13 Calibration parameters ..........ccccccocmriiinininninenicee e 137
2.14 Clear parameters .........cccceircimerinssrerisssses s smnes 140
2.15 Communication parameters.......ccccccceeriirirereseeeninnnennnns 141
2.16 Parameter unit (FR-PU04) setting ........ccccoeeeeiierriiiicnnees 162
—— CAUTION

As the contact input terminals AU, RM, RH, STR, open collector
output terminal RUN and contact output terminals A, B, C can be
changed in functions by parameter setting, their signal names
used for the corresponding functions are used in this chapter
(with the exception of the connection diagram). Note that they
are not terminal names.

REMARKS

Parameter copy

Use of the parameter unit (FR-PUO4) allows the parameter values to
be copied to another FR-F500J series inverter. After batch-reading
the parameters of the copy source inverter, you can connect the
parameter unit to the copy destination inverter and batch-write the
parameters.

For the operation procedure, refer to the instruction manual of the
parameter unit (FR-PU04).
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Function (Parameter) list \

2.1 Function (Parameter) list

== CAUTION

\:’ indicates that the setting can be changed during operation if Pr. 77 "parameter
write disable selection" has been set to "0" (factory setting). (Note that the Pr. 53, Pr.
70 and Pr. 72 values can be changed only during PU operation.)

. . Minimum Cus-
Parameter Int(i’clacr;\a- Name %ztrt‘mé:; Setting I;aet::i?‘ry R.F;?r tomer
g Increments g ' | Setting
6%/5%/
- - 0, 0,
0 F [ |Torque boost 0to 15% 0.1% 4/5/%6/ 73
*1)
1 2 ! [Maximum frequency |0 to 120Hz 0.1Hz 60Hz 74
2 £ 2 |Minimum frequency |0 to 120Hz 0.1Hz OHz 74
3 = 3 |Base frequency 0 to 120Hz 0.1Hz 60Hz | 75
o |Multi-speed setting
4 oM (high speed) 0 to 120Hz 0.1Hz 60Hz | 77
- = |Multi-speed setting
o0
5 ) e (m|dd|e Speed) 0 to 120Hz 0.1Hz 30Hz 77
o Multi-speed setting
O )
6 = O |(low speed) 0 to 120Hz 0.1Hz 10Hz 77
7 2 17 |Acceleration time 0 to 999s 0.1s 5?4153 78
8 F B |Deceleration time 0 to 999s 0.1s 10(§/233OS 78
. Rated
9 P g |Flectronic thermal O/L g 14 400A 01A | inverter | 80
y current
o o |Extended function
< = Ju ldisplay selection 0.1 1 0 90
oo |Operation mode
79 [ ] selection 0to 4, 7, 8 1 0 120
*1. The factory setting varies according to the inverter capacity.
<200V class>
0.4K to 3.7K: 6%, 5.5K, 7.5K: 4%, 11K, 15K : 3%
<400V class>

0.4K, 0.75K: 6%, 1.5K, 2.2K: 5%, 3.7K: 4%, 5.5K, 7.5K: 3%, 11K, 15K: 2%
*2. The factory setting varies according to the inverter capacity.

Pr7----- 7.5K or less: 5s, 11K or more: 15s

Pr.8----- 7.5K or less: 10s, 11K or more: 30s
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/ Function (Parameter) list

The extended function parameters are made valid by setting "1" in Pr. 30 "extended
function display selection". (For more detailed information on the way to set Pr. 30,
refer to the instruction manual (basic).)

i Minimum Cus- | g
Ftt_mc- Pa:a- Intc_ilca- Name Setting Range Setting I;a(::_o y R.?f‘_ar tomer | |
ion meter| tion Increments| Setting | To: Setting %
Parameters 0 to 9 are basic function parameters. %
DC injection ©
10 |2 1 |brake 0 to 120Hz 0.1Hz | 3Hz | 81 ~
™ 1 foperation :
frequency
_ DC injection
11 | F ! ! |brake 0to 10s 0.1s 0.5s 81
operation time
o 1o |DC injection o o 4%I2%
12 | F iz brake voltage 0to 15% 0.1% *3) 81
o 1 o |Starting
13 | F 14 frequency 0 to 60Hz 0.1Hz 0.5Hz | 82
0: For constant-torque
loads,
= Load pattern |1:For reduced-torque
14 1 F 1 |selection loads, 1 1 83
2: For vertical lift loads,
® 3: For vertical lift loads
IS 15 | P 15 |Jog frequency |0 to 120Hz 0.1Hz 5Hz | 84
§ oo leration/
= o 1 |acceleration
5 16 | 15 deceleration 0 to 999s 0.1s 0.5s | 84
© time
2 RUN key
o o 1 |rotation 0: Forward rotation,
g 7o E direction 1: Reverse rotation ! 0 84
e selection
ko] o 1o |Basefrequency . .
0 19 (15 voltage 0 to 800V, 888, % 75
Acceleration/
o o1 |deceleration
20 | HJ0 reference 1to 120Hz 0.1Hz 60Hz | 78
frequency
Stall
o 3 1 |prevention
21 | H function 0 to 31, 100 1 0 85
selection ®
__ _ |stall 3
22 | H'A' ' |prevention 0 to 150% 1% 120% | 87 B
operation level 2
Stall e
prevention
o o o |operation level L L
23 |H-4 compensation 0 to 200%, 1% 87
factor at
double speed

*3 The factory setting varies according to the inverter capacity.
0.4Kto 7.5K....
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i Minimum Cus-
thnc- Pa;a- Intt.:hca- Name Setting Range Setting I;a(;:.o y R.?f?r tomer
ion |meter| tion Increments| Setting | To: Setting
_ _  |Multi-speed
24 | F' ' |setting 0to 120Hz, - - - 0.1Hz - 77
(speed 4)
_ _ _ |Multi-speed
25 | H' 'Y [setting 0to 120Hz, - - - 0.1Hz --- | 77
(speed 5)
_ _ _ |Multi-speed
26 | H''5 [setting 0to 120Hz, - - - 0.1Hz --- | 77
(speed 6)
_ _ _ |Multi-speed
27 | F''"] |setting 0to 120Hz, - - - 0.1Hz --- 77
(speed 7)
Stall
prevention
28 |25 |O0SralON 1010 120Hz 0.1Hz | 60Hz | 87
starting
frequency
® 0: Linear acceleration/
S Acceleration/ .deceleration, ;
§ 29 | P2'Y |deceleration T gépcz’fteer;qigﬁcgleratlon/ 1 0 89
pa pattern 2: S-pattern acceleration/
S deceleration B
g Parameter 30 is basic function parameter.
o3 o o 1 |Frequency o L
; 31 3 [jump 1A 0 to 120Hz, 0.1Hz 90
g | 32 P32 R loto 120Hz, - -- 0Hz | --- | 90
[]
o | 33 (P33 J.Fur;‘g“gA“CV 0to 120Hz, - - - 0.1Hz | --- | 90
34 [Py Eﬁg“ggcy 0'to 120Hz, - - - 04Hz | --- | 90
35 [P35 Eﬁ%“gA”CV 0to 120Hz, - - - 04Hz | --- | 90
3 [P35 Eﬁ%“ggcy 0'to 120Hz, - - - 04Hz | --- | 90
37 | P 377 |Speed display |0, 0.1 to 999 0.1 0 91
_ _ _ |Frequency
38 | ' 55 |setting voltage |1 to 120Hz 0.1Hz 60Hz | 92
gain frequency
_ _ _ |Frequency
39 | ' 'Y |setting current |1 to 120Hz 0.1Hz 60Hz | 92
gain frequency
Start-time
oy |earth (ground) |0: Not detected
40 | P50 [fault detection |1: Detected 1 0 96
selection
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Minimum Cus-
Name Setting Range Setting I;a(;:.o y R.?f?r tomer
Increments| ©¢tNg | 1o: Setting

Func-| Para-|Indica-
meter| tion

Up-to-
' 1 ifrequency 0 to 100% 1% 10% | 96
sensitivity
__ |Output

42 | P92 [frequency 0 to 120Hz 0.1Hz 6Hz 97
detection

Output

_ _ |frequency
43 | F'Y 5 |detection for |0 to 120Hz, - - - 0.1Hz --- 97
reverse
rotation

41

-

-
X7
—
—_
[}
2
©
IS
©
—
®©
o

Output terminal functions §'

Second
o1 |acceleration/

44 | H4v deceleration 0 to 999s 0.1s 5s 78
time
Second
deceleration |0to 999s, - - - 0.1s --- 78
time

Second
torque boost 0to 15%, - - - 0.1% --- 73

Second V/F
(base 0to 120Hz, - - - 0.1Hz --- 75
frequency)

45

(u]
=
£
=

46

(u]
=
(]

<t
D'

Second functions

47

-
-
3

Output current
detection level |0 10 150% 1% 120% | 98

Outputcurrent
detection
signal delay
time

Zero current
detection 0 to 150% 1% 5% 99
level

Zero current
detection 0.05to 1s 0.01s 0.5s 99
period

48

2
My
2

)

(]
-~
]

49 0to 10s 0.1s Os 98

X

I
An]
<

50

-
)
-

Current detection

51

-
(]
-

(2]
z
Q
=
o
=z
2
TS
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i Minimum Cus-
thnc- Pa;a- Intt.:hca- Setting Range Setting I;a(;:.o 4 R.?f?r tomer
ion |meter| tion Increments| Setting | To: Setting
0: Output frequency,
. 1: Output current
_ _ _ |Operation . ;
52 | M5 ' panel display 1003%%6;‘%%?35tput 1 0 100
data selection frequency during
operation
0: Setting dial
%) Frequency frequency setting
c o C o |setting
o 53 | H54 operation mode 1 0 101
o sglection 1: Setting dial
2 potentiometer mode
g _ _ |FMterminal 0 ggm;grfrequency
& | 54 |P5Y [function 1: Output current 1 0 100
@) selection ’ monitor
_ _ _ |Frequency
55 | F'5%5 |monitoring 0to 120Hz 0.1Hz 60Hz | 102
reference
_ _ _ |Current Rated
56 | F'5 5 |monitoring 0 to 100A 0.1A  |inverter| 102
reference current
5 Restart
= oy |Resta . I
g g 57 [} CoaStingtime OtOSS, 013 102
o2
é g Restart
S - o |Resta
g+ | 58 | F49H C 0 to 60 0.1 1 102
2 ™30 |cushion time |- © °°S s s
<
0: Without remote
c setting function
o 1: With remote setting
S function
,S o SR;?note With frequency setting
S 59 | F55 o cticg)n storage function 1 0 105
s : 2: With remote setting
2 selection function
3 Without frequency
< setting storage
function
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; Minimum Cus-
Ftlij::' raae::; Int?(',?‘a' Name Setting Range Setting I;ae(;:i(:‘ry R.?;?r tomer
Increments 9 " |Setting
AU terminal -
60 |~50 [function 0:RL, 1: RM, 2: RH, 1 4 |109 z
selection 3:RT, 4: AU, 5: STOP, 5
RM terminal |6: MRS, 7: OH, ko)
< | 61 | PE !lfunction 8: REX, 9: JOG, 1 1| 109 g
9 selection 10: RES, 14: X14, 8
8 RH terminal |16: X16,
3 62 | M5 |function ---:STR (The STR 1 2 109
S selection signal can be
5 STR terminal |assigned to the STR
S | 63 | P53 [function terminal only.) 1 -—- | 109
T selection
g RUN terminal
5 | 64 | F& M |function 0:RUN, 1:SU, 3:0L, 1 0 1M
= selection 4:FU, 11:RY, 12:Y12,
A B, C 13:Y13, 14:FDN,
o |terminal 15:FUP, 16:RL,
65 | =53 |function 95:Y95 98.LF, 99:ABC| 9 | 1M
selection
0:0C11to0 3,0V1to 3,
THM, THT, GF,
o — |Retry OHT, OLT, PE, OPT
2 66 | ~00 |selection 1:0C11t0 3, 1 0 12
2 2:0V1to 3,
S 3:0C1t03,0V1to3
E P10
?, Nurpber of Without alarm output
© 67 | P57 retries at during retry operation 1 0 112
= alarm ’
c 101 to 110:
2 OCCUITENCE  with alarm output
g _ during retry operation
O | 68 |PLE nowywaling 1o 110 360s 01s | 1s | 112
69 | P50 ?_etry count |0: Cumulative count 1 0 112
-' <! |display erase | erase

(2]
z
Q
=
o
=z
2
TS
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i Minimum Cus-
thnc- Pa;a- Intt.:hca- Name Setting Range Setting I;a(;:.o y R.?f?r tomer
ion |meter| tion Increments| Setting | To: Setting
Soft-  [Longwiring
PWM mode
= = | Soft-PWM 0 |Absence| Absence
IxIuln]
70 =l setting 1 |Presence| Absence 1 1 114
10 | Absence | Presence
11 |Presence| Presence
c 0:Thermal characteristic
i} for Mitsubishi
[&]
D o S . standard motor
S 7| F | Applied motor |4 ool characteristic ! 0 80
s B for Mitsubishi
= § constant-torque motor
g_ PWM
o 72 | P12 |frequency O0to 15 1 1 114
selection
73 | @73 0-5V/0-10V 0 For 0 to SVDC input 1 0 115
-! |selection 1: For 0 to 10VDC input
0: 2-step moving
average processing
— . |Input filter 1to 8:
(SR | time constant Exponential 1 1 116
average value of 2n
at the setting of n
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: Minimum Cus-
Ftlij::' riae::; Int?(',?' Name Setting Range Setting I;ae(;:i(:‘ry R.?;?r tomer
Increments 9 | Setting
0: Reset normally
enabled/PU stop @
key disabled -
1:Enabled at alarm 2
occurrence only/PU c
Reset stop key disabled o
75 | P15 |selection/PU | 14:Reset normally 1 14 116 g
stop selection enabled/normally
decelerated to stop
15: Enabled at alarm
@ occurrence only/
o normally
‘g’ decelerated to stop
.E Cooling fan 0: Operation started at
S 76 | P15 |operation 1- pC%Vc\)Iﬁrrlgrf]an ON/ 1 0 118
E selection - OFF control
@ 0: Write is enabled
o only during a stop
= _ _ _ |Parameter  |1:Write disabled
o 77 | F''1'1 |write disable (except some 1 0 119
& selection parameters)
2: Write during
operation enabled
0: Both forward
Reverse rotation and reverse
_ __Irotation rotation enablgd,
78 [ FN1H . 1: Reverse rotation 1 0 120
L preveptlon disabled,
selection 2: Forward rotation
disabled
Parameter 79 is basic function parameter.
c Multi-speed
2 | 80 | PE setting 0to 120Hz, - - - 0.1Hz —-- | 77
§ (speed 8)
pe Multi-speed
S 81 | P ! |setting 0 to 120Hz, - - - 0.1Hz - |77
e (speed 9)
g __ _ [Multi-speed
o 82 | FH ! |setting 0to 120Hz, - - - 0.1Hz --- 77
EZJ_ (speed 10)
9 Multi-speed )
E | 83 |PH 3 |setting 0to 120Hz, - - - 0.1Hz - |77 3]
= (speed 11) 5
2
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AN

Func-| Para-|Indica-
tion |meter| tion

Setting Range

Minimum
Setting
Increments

Factory
Setting

Refer
To:

Cus-
tomer
Setting

2
'~

84

-
~
)
N

Multi-speed
setting
(speed 12)

0to 120Hz, - - -

0.1Hz

77

-
'~
)

85

2
(K}

Multi-speed
setting
(speed 13)

0to 120Hz, - - -

0.1Hz

77

i
u]
1

86

C
o

Multi-speed
setting
(speed 14)

0to 120Hz, - - -

0.1Hz

77

87

<
<

=
~.

Multi-speed operation function

Multi-speed
setting
(speed 15)

0to 120Hz, - - -

0.1Hz

77

2
2
2

'

88

-
)
.

PID action
selection

20: PID reverse action,
21: PID forward action

20

124

R
[
(M ]

89

PID
proportional
band

0.1t0999%, - - -

0.1%

100%

124

90

==

PID integral
time

0.1to 999s, - - -

0.1s

1s

124

oo o |PID upper
o1 | /3 limit

0to 100%, - - -

0.1%

124

PID control
[}

92

-
)
iy

PID lower
limit

0 to 100%, - - -

0.1%

124

(]
]

93

X
[N]

PID action set
point for PU
operation

0 to 100%

0.01%

124

__ |pD
94 | F'4Y |differential
time

0.01to 10s, - - -

0.01s

124

Rated motor
= |slip

0to 50%, - - -

0.01%

132

96 | F

Slip
y |compensation
time constant

0.01 to 10s

0.01s

132

Slip compensation

Constant-
power range
97 | P9 |slip
compensation
selection

132

)

98

-
)
)

Automatic
torque boost
selection
(Motor
capacity)

0.2 to 15kW, - - -

0.01kW

133

U
(M ]

99

==

Automatic torque boost

Motor primary
resistance

0 to 500, - - -

0.01Q

134
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@ Additional parameters

Minimum Cus-
Func-| Parame-| Indi- . Setting | Factory|Refer
tion ters |cation Name Setting Range Incre- | Setting | To: é(e,mﬁr 3
ments 9 )
¢ |Maintenance 1 8
g H1(503)|H ¢ timer 0 to 999 (1000h) 0 134 g
£5 Vo Maintenance 1 87 ©
c 5 | H2(504) |~ '|timeralarmoutput|0 to 999, - - - 134 ©
%, 3 set time (1000h) |(87000h) o
e _ |Output phase
= H8 (251) | -/ £ |failure protection |0, 1 1 0 135
selection

(2]
z
Q
=
o
=z
2
TS
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@ Communication Parameters
Func |P Indi Matting. | Factory |Refer| CUS"
unc | Parame- |Indica- . ettin acto efe
tion ter tion Name Setting Range Incre-g Settinlg To: égger
ments ing
c 0 to 31: Specify
ommunication the station
nM@3N)|m i station number number of the 1 0 143
inverter.
. 48: 4800bps,
n2(332) |~ CO""C‘;””'Cat'O" 96: 9600b$s, 1 192 | 143
spee 192: 19200bps
0, 1: (Data length 8),
n3(333)| 4 = |Stop bit length |10, 11: (Data 1 1 143
length 7)
0: Absent,
Parity check 1: With odd parity
n4 (334) | = “ |presence/ check, 1 2 143
absence 2: With even
parity check
Number of
n5 (335) | '_- communication |0to 10, --- 1 1 143
retries
Communication
w | N6 (336) | ,'_:, check time 010 999s, - - - 0.1s Os 143
% interval
£ - |Waiting time
& |n7@337) (4~ "I . 0to 150ms, - - - 1 --- 143
= setting
o 0: Command
S source is
= : computer,
$ |ns338)|n 7 Sop;:sgzg cource 1: Command 1 0o | 158
=1 source is
E external
o terminal
© 0: Command
source is
computer,
9 (339) | 4 9 g'glj‘zgc‘)mma”d 1:Com€nqnd 1 o | 158
source is
external
terminal
0: As setin Pr. 79.
n10 _ 4 |Link startup 1: Started in 1 0 159
(340) |"" " |mode selection computer link
operation mode.
0: Without CR/LF,
(gﬂ) ~ | ! |CRILF selection 1'mroStR|_’F 1 1 | 143
2: With CR/LF
0: Write to RAM
n12 y - |EEPROM write and EEPROM 1 0 161
(342) | 'C |selection 1: Write to RAM

only
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@ PU parameters

When the parameter unit (FR-PUO4) is used, operation from the operation panel is

Function (Parameter) list

not accepted. (The stop key () is valid)

Func |P Indi "Setting | Factory [Refer| CUS-
unc | Parame- |Indica- . ettin acto efer
tion ter tion Name Setting Range Incre-g Settinrg To: ézrt?er
ments ing
0: Japanese,
1: English,
. 2: German,
n13 5 |PU display 3: French, 1 0 162
(145) | M f2|language 4: Spanish,
selection 5 Italian,
6: Swedish,
7: Finnish
n14 _ 4 |PU buzzer 0: Without sound, 1 1 162
(990) |"" ' " |control 1: With sound
n15 1~ |PU contrast 0 (Light)
(991) | ™ ' |adjustment 1 58 163
63 (Dark
0: Selectable
between
output
4 frequency and
© output current
g 16 PU main display 1(?0:. .
g n m 15 |screen data (during stop): 1 0 163
) (992) - . Set frequency,
o selection output t
put curren
(during
operation):
Output
frequency, output
current
0: Without
disconnected
PU error,
1: Error at
n7 _ Disconnected disconnected
(993) | /"1 |PU detection/PU | PU, 1 0 164
setting lock 10: Without

disconnected
PU error (PU
operation
disable)
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Function (Parameter) list \
@ Calibration parameters
Minimum Cus-
Func-| Parame- | Indi- - Setting | Factory |Refer
tion ters |cation Name Setting Range Incre- | Setting | To: égmﬁr
ments 9
r 1 |FM terminal
C1(900) | L /| alibration 137
__|Frequency
C2(902) |, '|setting voltage |0 to 60Hz 0.1Hz OHz 92
» bias frequency
-9 = = F tt *
o |C3(902) ro3 véi‘;;i”&éie 910 to 300% 0.1% |0% (*4)| 92
o - Frequency setting 96%
) ] 0, 0,
g [C4003)| L Y| oiage gain 0 to 300% 0.1% 4 | 92
S __|Frequency
S | C5(904) | % |setting current |0 to 60Hz 0.1Hz OHz 92
S bias frequency
® ~  |Frequency setting 20%
O |C6(904)| L & cyrrentbias 0 to 300% 0.1% (*4) 92
~ 1 |Frequency setting o o 100%
C7.(908) | L | Clrrent gan 0 to 300% 0.1% ¢4y | 92
C8 (269) ,'_' ,'_:,' Parameter for manufacturer setting. Do not set.
4 _ 0: Not executed
S CLr |l [ ~ |Parameter clear |1: Parameter clear 1 0 140
IS 10: All clear
o
®©
o3 : 0: Not cleared,
5 | ECL |f£[y (Aarmhistory A history 1 0 | 140
@ =L Lclear clear
(@]

*4. Factory settings may differ because of calibration parameters.

1. The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).
2. Set "9999" when setting a value "- - -" using the parameter unit (FR-PU04).
3. The decimal places of a value 100 or more (3 digits or more) cannot be displayed.
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/ List of parameters classified by purpose of use

2.2 List of parameters classified by purpose of use

Set the parameters according to the operating conditions. The following list indicates
purpose of use and corresponding parameters.

Purpose of Use Parameter Numbers
Parameter numbers which must be set
Use of extended function parameters Pr. 30
Operation mode selection Pr. 53, Pr. 79
(Communication parameters n10, n17)
Ac_ceIeratlon/deceleratlon time/pattern Pr. 7. Pr. 8, Pr. 16, Pr. 20, Pr. 29, Pr. 44, Pr. 45
adjustment
Selfactlon of output charactfer|§tlcs Pr. 3. Pr. 14. Pr. 19, Pr. 44, Pr. 45
optimum for load characteristics
Output frequency restriction (limit) Pr. 1, Pr. 2
. Pr. 1, Pr. 38, Pr. 39,
é Operation over 60Hz calibration parameter C4, C7
g Adjustment of frequency setting signals |Pr. 38, Pr. 39, Pr. 73,
g |and outputs calibration parameter C2 to C7
£ [Motor output torque adjustment Pr. 0, Pr. 98
E Brake operation adjustment Pr. 10, Pr. 11, Pr. 12
% Pr.1,Pr.2,Pr. 4, Pr. 5, Pr. 6, Pr. 24, Pr. 25, Pr.
@ Multi-speed operation 26, Pr. 27, Pr. 80, Pr. 81, Pr. 82, Pr. 83, Pr. 84,
Pr. 85, Pr. 86, Pr. 87
Jog operation Pr. 15, Pr. 16
Frequency jump operation Pr. 31, Pr. 32, Pr. 33, Pr. 34, Pr. 35, Pr. 36
Automatl.c restart aﬁer instantaneous Pr. 57, Pr. 58
power failure operation
Slip compensation setting Pr. 95 to Pr. 97
Setting of output characteristics matching Pr. 3. Pr. 19, Pr. 71
the motor
s Electromagnetic brake operation timing |Pr. 42, Pr. 64, Pr. 65
‘~§ Sub-motor operation Pr. 0, Pr. 3, Pr. 7, Pr. 8, Pr. 44, Pr. 45,
s _ _ . Pr. 46, Pr. 47
& E Operation in communication with Communication parameters n1 to n12
29 personal computer
g ° Operation under PID control ZF'PG;);Z Pr. 65, Pr. 73, Pr. 79, Pr. 88
o Noise reduction Pr. 70, Pr. 72
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List of parameters classified by purpose of use \

Purpose of Use

Parameter Numbers

Parameter numbers which must be set

Pr. 54, Pr. 55, Pr. 56,

g _g Frequency meter calibration calibration parameter C1
® S - -
© g Display of mqnltor on operation panel or Pr. 52, communication parameter n16
2 g parameter unit (FR-PU04)
Display of speed, etc. Pr. 37, Pr. 52
g ,5 Function write prevention Pr. 77
< =
§ % Reverse rotation prevention (Pr.17),Pr. 78
S &
g 5 Current detection Pr. 48 to Pr. 51, Pr. 64, Pr. 65
O =
T 0
§ g Motor stall prevention Pr. 21, Pr. 22, Pr. 23, Pr. 28
o)
Input terminal function assignment Pr. 60 to Pr. 63
Output terminal function assignment Pr. 64, Pr. 65
Increased cooling fan life Pr. 76
Motor protection from overheat Pr.9, Pr. 71
g Automatic restart operation at alarm stop |Pr. 66 to Pr. 69
i T
3 Settlng.of earth (ground) fault overcurrent Pr. 40
protection
Inverter reset selection Pr. 75

Maintenance timer output

Additional parameters H1, H2

Output phase failure protection selection

Maintenance parameter H8
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Explanation of functions (parameters)

L

2.3 Explanation of functions (parameters)
2.3.1 Torque boost (Pr. 0 G, Pr. 46 EER)

Increase the setting value when the
distance between the inverter and
motor is long or when the motor torque
in the low speed range is insufficient
(when stall prevention is activated), etc.
@ Motor torque in the low-frequency
range can be adjusted to the load to
increase the starting motor torque.

Output voltage

Pr.0

Pr46 Setting range

0 Output frequency (Hz)

Parameter Name Factory Setting|Setting Range Remarks
*The factory setting varies according
0, 0, 0, 0,
0 Torque boost 6%5 /3/4*/"/3 Wl 0to 15% to the inverter capacity. (Refer to the
2%(*) . ;
following table for details.)
46 Second . 0to 15%, |[---: Function invalid. Setting is
torque boost --- enabled when Pr. 30 ="1".
<Setting>

eAssuming that the base frequency voltage is 100%, set the OHz voltage in %.
Use the RT signal to switch between two different torque boosts. (Turn on the RT
signal to make Pr. 46 valid(*).)

I * The RT signal acts as the second function selection signal and makes the other second functions valid.

@®When using an inverter-dedicated motor (constant-torque motor), make setting as
indicated below.
(If the factory set Pr. 71 value is changed to the setting for use with a constant-torque
motor, the Pr. 0 setting changes to the corresponding value in the following table.)
<200V class>

Inverter Capacity | Factory Setting | Constant-torque Motor Setting
0.4K, 0.75K 6% 6% (no change)
1.5Kt0 3.7K 4%
5.5K, 7.5K 4% 3%
11K, 15K 3% 2%
<400V class>
Inverter Capacity | Factory Setting Constant-torque Motor Setting
0.4K, 0.75K 6% 6% (no change)
15K 4%
20K 5% 3%
3.7K 4% 3%
55K, 7.5K 3% 2%
11K, 15K 2% 2% (no change) 2
<)
—— CAUTION 5
oSelecting automatic torque boost control makes this parameter setting invalid. 2

sA too large setting may cause the motor to overheat or result in an
overcurrent trip. The guideline is about 10% at the greatest.

+Related parameters ¢
e RT signal (second function "Pr. 46") setting= Pr. 60 to Pr. 63 "input terminal function selection"

(refer to page 109)

o Constant-torque motor setting = Pr. 71 "applied motor" (refer to page 80)
e Automatic torque boost control selection = Pr. 98 "automatic torque boost selection (motor

capacity)" (refer to page 133)
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Explanation of functions (parameters) \

2.3.2 Maximum and minimum frequency (Pr. 1 GIR, Pr. 2 )

You can clamp the upper and 4 \
lower limits of the output I
frequency. Output frequency (Hz) 0
L I A H
Pri i 5
i Pr.2_3_ % : Set frequency
0 5,10V
(4mA) (20mA)
Parameter Name Factory Setting | Setting Range
1 Maximum frequency 60Hz 0 to 120Hz
2 Minimum frequency OHz 0 to 120Hz

<Setting>

eUse Pr. 1 to set the upper limit of the output frequency. If the frequency of the
frequency command entered is higher than the setting, the output frequency is
clamped at the maximum frequency.

eUse Pr. 2 to set the lower limit of the output frequency.

When using the potentiometer (frequency setting potentiometer) connected across terminals
2-5 to perform operation above 60Hz, change the Pr. 1 and Pr. 38 (Pr. 39 when using the
potentiometer across terminals 4-5) values.

/A CAUTION

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

+Related parameters ¢

e Starting frequency setting= Pr. 13 "starting frequency" (refer to page 82)
e Maximum frequency setting using external potentiometer
= Pr. 30 "extended function display selection" (refer to page 90),

Pr. 38 "frequency setting voltage gain frequency"”,
Pr. 39 "frequency setting current gain frequency" (refer to page 92)
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/ Explanation of functions (parameters)

2.3.3 Base frequency, base frequency voltage
(Pr.3 B, Pr.19 B, Pr.47 &)

Used to adjust the inverter

(]

outputs (voltage, frequency) to § 1

the motor rating. e

9 2 Prig
[ Output
=] » frequency (Hz)
o _{ Pr.3
Pr.47
Parameter Name Factory Setting Remarks

Setting Range
3 Base frequency 60Hz 0 to 120Hz —_—
888: 95% of power supply voltage

19 Base frequency 0 to 800V, ‘s
voltage --- 888 - .. |-~ Same as power supply voltage
’ Setting is enabled when Pr. 30 = "1".
47 Second V/F . 0 to 120Hz, |- - -: Function invalid
(base frequency) --- Setting is enabled when Pr. 30 = "1".
<Setting>

eIn Pr. 3 and Pr. 47, set the base frequency (motor's rated frequency).
Use the RT signal to switch between these two different base frequencies.
(Turn on the RT signal to make Pr. 47 valid.) (*)
When running the standard motor, generally set the "base frequency" to the rated
frequency of the motor. When running the motor using electronic bypass operation,
set the base frequency to the same value as the power supply frequency.
If only "50HZz" is given on the motor rating plate as the frequency, always set the
"base frequency" to "50Hz". If it remains at "60HZz", the voltage may become too low
and torque shortage occurs, resulting in an overload trip. Special care must be taken
when "1" is set in Pr. 14 "load pattern selection”.
If "50Hz/60HZz" is given on the motor rating plate as the frequency, always set the
"base frequency" to "60Hz". When running the motor using commercial power
supply-inverter switch-over operation, set the base frequency to the same value as
the power supply frequency.

+Set the base voltage (e.g. rated voltage of motor) in Pr. 19.
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Explanation of functions (parameters) \

—— CAUTION

1. Set 60Hz in Pr. 3 "base frequency” when using a Mitsubishi constant-torque
motor.

2. When automatic torque boost is selected, Pr. 47 is invalid. When automatic
torque boost is selected, setting "- - -" or "888" in Pr. 19 uses the rated
output voltage.

* The RT signal serves as the second function selection signal and makes the other second
functions valid.

—— ¢ Related parameters ¢

e When rated motor frequency is "50Hz" = Pr. 14 "load pattern selection" (refer to page 83)
e RT signal (second function "Pr. 47") setting = Pr. 60 to Pr. 63 (input terminal function selection)
(refer to page 109)
e Motor setting = Pr. 71 "applied motor" (refer to page 80)
e Automatic torque boost selection = Pr. 98 "automatic torque boost selection (motor capacity)"
(refer to page 133)
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/ Explanation of functions (parameters)

2.3.4 Multi-speed operation (Pr. 4 Elg, Pr. 5 ElE, Pr. 6 ElH,
Pr. 24 BER to Pr. 27 G5, Pr. 80 BEW to Pr. 87 EEl)

Used to switch between the predetermined running speeds.

@®Any speed can be selected by merely switching on/off the corresponding
contact signals (RH, RM, RL, REX signals).

@By using these functions with Pr. 1 "maximum frequency" and Pr. 2 "minimum
frequency", up to 17 speeds can be set.

@This function is valid in the external operation mode or in the combined
operation mode which is available when Pr. 79 = "3" or "4".

N Speed1 ~
L 4(high speed) z Speed 10
3 Speed2 Speed 5 2
q::_) i middle speed) } Speed 6 § Speed 9 E
g | Speed 3 Speed 4! g 1 \Speed 13
E i (low speed)— ! 3 & Speed 8 E 3 ! \Speed 14
g | \_\ /_ | | \Speed7 2 F I ' 1 ! \Speed15
=1 | I | | [ > i | ! | : | 0
o ! — > Time Ol o o L ‘ ] — » Time
ON| | | |oNoNoN Lo ON[onJon]on
RH i T | | RH i —
ON| ' |oN| [oNJoN . |ON|JoN| | [ON|ON
RM — [_| — ; RM — ‘ l | | | | I
ON ON ON !
" e y o o [
Priority: RL>RM>RH
|0N|0N|0N|0N|0N|0N|0N|0N|
REX
Factory Setting
Parameter Name Setting Range Remarks
4 m%ﬂ'zgeeg‘é)set“”g 60Hz | Oto 120Hz S
Multi-speed setting
5 (middle speed) 30Hz 0 to 120Hz —_—
6 '(\I"Olj/'vt';?%‘z%d) setting 10Hz | 0 to 120Hz S
24 to 27 |Multi-speed setting . 0to 120Hz, |"- - -" = no setting. Setting
(speeds 4 to 7) --- enabled when Pr. 30 = "1".
80 to 87 Multi-speed setting L 0to 120Hz, |"- - -" = no setting. Setting
(speeds 8 to 15) .- enabled when Pr. 30 ="1".
<Setting>

#Set the running frequencies in the corresponding parameters.
Each speed (frequency) can be set as desired between 0 and 120Hz during inverter
operation.
When the parameter of any multi-speed setting is read, turn the @ to change the
setting.
In this case, press the @ () to store the frequency. (This is also enabled in

the external mode.)
The setting is reflected by pressing the @ ().
eAssign the terminals used for signals RH, RM, RL and REX using Pr. 60 to Pr. 63.
(Changing the terminal assignment using Pr. 60 to Pr. 63 (output terminal function
selection) may affect the other functions. Check the functions of the corresponding
terminals before making setting.)
77

(2]
z
Q
=
o
=z
2
TS



Explanation of functions (parameters) \

—— CAUTION

1. The multi-speed settings override the main speeds (across terminals 2-5, 4-
5, setting dial). When the multi-speed settings and setting dial are used in
the combined operation mode (Pr. 79 = 3), the multi-speed settings have
precedence.

. The multi-speeds can also be set in the PU or external operation mode.

.For 3-speed setting, if two or three speeds are simultaneously selected,
priority is given to the set frequency of the lower signal.

. Pr. 24 to Pr. 27 and Pr. 80 to Pr. 87 settings have no priority between them.

. The parameter values can be changed during operation.

6. When using this function with the jog signal, the jog signal has precedence.

[$,0F - WhN

The frequency-set external terminals have the following priority:
Jog > multi-speed operation > AU (terminal 4) > terminal 2

—— ¢ Related parameters ¢

e Maximum, minimum frequency setting = Pr. 1 "maximum frequency", Pr. 2 "minimum frequency"
(refer to page 74)
e Assignment of signals RH, RM, RL, REX to terminals = Pr. 60 to Pr. 63 (input terminal function
selection) (refer to page 109)
e External operation mode setting = Pr. 79 "operation mode selection" (refer to page 120)
e Computer link mode = Pr. 79 "operation mode selection" (refer to page 120), communication
parameter n10 "link startup mode selection" (refer to page 159)
e Speed command source = Communication parameter n9 "speed command source"
(refer to page 158)

2.3.5 Acceleration/deceleration time (Pr. 7 G, Pr. 8 B,
Pr. 20 GER, Pr. 44 1, Pr. 45 EBH)

Used to set motor acceleration/ N \
A I
deceleration time. < Pr20 f----- K s Running
Set a larger value for a slower 2 N frequency
speed increase/decrease or a g
8 Constant speed )
smaller value for a faster speed 2 Lo Leioray, TiMeE
increase/decrease. 3 Pr7 } \I' {pr_g
i= -
8 Pr.44 | pcceleration Decelerétion Pr.45
time time
Factory | Setting
Parameter Name Setting Range Remarks
7 Acceleration time 10s/30s | 0t0 999s | 7.5K or less: 5s, 11K or more: 15s
8 Deceleration time 5s 0to 999s [7.5K or less: 10s, 11K or more: 30s

Acceleration/

20 deceleration reference 60Hz 1to 120Hz Setting is enabled when

frequency Pr. 30 ="1".
Second acceleration/ Setting is enabled when
44 deceleration time 5s 010 999s

Pr. 30 ="1".

. --- Setting is
45 Second deceleration --- 0 to 999, acceleration time= |enabled when

time T deceleration time. |Pr. 30 ="1".
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/ Explanation of functions (parameters)

<Setting>

eUse Pr. 7 and Pr. 44 to set the acceleration time required to reach the frequency set
in Pr. 20 from OHz.

eUse Pr. 8 and Pr. 45 to set the deceleration time required to reach OHz from the
frequency set in Pr. 20.

oPr. 44 and Pr. 45 are valid when the RT signal is on. (When the RT signal is on, the
other second functions (Pr. 44, Pr. 45, Pr. 46, Pr. 47) are also selected.)

eSet "- - -" in Pr. 45 to make the deceleration time equal to the acceleration time (Pr. 44).

—— CAUTION

1.In S-shaped acceleration/deceleration pattern A (refer to page 89), the set
time is the period required to reach the base frequency set in Pr. 3.
¢ Acceleration/deceleration time formula when the set frequency is the base
frequency or higher

4 « T s, 9

9 “PraZ *F* o

T: Acceleration/deceleration time setting (s)
f : Set frequency (Hz)

eGuideline for acceleration/deceleration time at the base frequency of 60Hz
(OHz to set frequency)

t= T

Frequency setting (Hz)
60 120
Acceleration/
deceleration time (s)
5 5 12
15 15 35

2. If the Pr. 20 setting is changed, the settings of calibration functions Pr. 38
and Pr. 39 (frequency setting signal gains) remain unchanged.
To adjust the gains, adjust calibration functions Pr. 38 and Pr. 39.

3. When the setting of Pr. 7, Pr. 8, Pr. 44 or Pr. 45 is "0", the acceleration/
deceleration time is 0.04s.

4. If the acceleration/deceleration time is set to the shortest value, the actual
motor acceleration/deceleration time cannot be made shorter than the
shortest acceleration/deceleration time which is determined by the
mechanical system's J (moment of inertia) and motor torque.

—— ¢ Related parameters ¢

e Base frequency setting = Pr. 3 "base frequency" (refer to page 75)

o Acceleration/deceleration pattern, S-pattern acceleration/deceleration A
= Pr. 29 "acceleration/deceleration pattern" (refer to page 89)

e Calibration function = Pr. 38 "frequency setting voltage gain frequency"

Pr. 39 "frequency setting current gain frequency" (refer to page 92)
RT signal setting = Pr. 60 to Pr. 63 (input terminal function selection) (refer to page 109)
e Jog acceleration/deceleration time = Pr. 16 "jog acceleration/deceleration time"

(refer to page 84)
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Explanation of functions (parameters) \

2.3.6 Selection and protection of a motor (Pr. 9 GlEl, Pr. 71 Gil )

Set the motor used and protect the motor from overheat.
This feature provides the optimum protective characteristics, including reduced
motor cooling capability, at low speed.

POINT |

e\When using the Mitsubishi constant-torque motor
Set "1" in Pr. 71 for V/F control or automatic torque boost control.
The electronic thermal relay function is set to the thermal characteristic of the
constant-torque motor.

eWhen you selected the Mitsubishi constant-torque motor, the values of the following
parameters are automatically changed. (only when the setting values of those
parameters are at factory setting)
Pr. 0 "torque boost", Pr. 12 "DC injection brake voltage"

Para Name Fact?ry Setting Remarks
meter Setting Range
. Rated
9 Electronic thermal inverter 10 to 100A
O/L relay "
current(*)
71 |Applied motor 0 0,1 Setting is enabled when Pr. 30 = "1"
e * 0.75K or less is set to 85% of the rated inverter current.
<Setting>
eRefer to the following list and set Pr. 71 according to the motor used.
Pr. 71 Setting Thermal Characteristic of the Electronic Thermal Relay Function
0 Thermal characteristics of a standard motor

Thermal characteristics of a Mitsubishi constant-torque motor

(This provides a 100% continuous torque characteristic in the low-speed range.)

oSet the rated current [A] of the motor in Pr. 9. (Normally set the rated current at 50Hz.)

eSetting "0" in Pr. 9 disables electronic thermal relay function (motor protective
function). (The protective function of the inverter is activated.)

1

CAUTION

eWhen two or more motors are connected to the inverter, they cannot be
protected by the electronic thermal relay function. Install an external thermal
relay to each motor.

*When a difference between the inverter and motor capacities is large and the
setting becomes less than half amount of the rated inverter current, the
protective characteristics of the electronic thermal relay function will be
deteriorated. In this case, use an external thermal relay.

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

A\ CAUTION

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

—— ¢ Related parameters ¢
o Automatic torque boost = Pr. 98 "automatic torque boost selection (Motor capacity)" (refer to page 133)
e Pr. 0 "torque boost" = refer to page 73

e Pr. 12 "DC injection brake voltage" = refer to page 81
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2.3.7 DC injection brake (Pr. 10 G, Pr. 11 GEl, Pr. 12 ElE)

Braking torque and timing to stop

the motor can be adjusted with i
settings of DC injection brake >
voltage (torque) at a stop, §
operation time, and frequency at g Pr.10
an operation start. = "Operation
£ frequency"
o Y , Time
. Pr12
DC injection | "Operation +—
brake voltage| voltage" |
» Time

Pr.11 "Operation time"

Factory Setting
Setting Range

3Hz 0 to 120Hz Setting is enabled when

Parameter Name Remarks

10 DC injection brake

operation frequency Pr. 30 ="1".
DC injection brake (When Pr. 11 is set to "0s" or
1 | operation fime 0.5s 0to10s |pr. 12 is set to "0%", DC

injection brake is not
12 DC injection brake voltage| 4%/2%(*) | 0to 15% opJJerated.)

* The factory setting varies according to the inverter capacity. (7.5K or less/11K or more)
=—— CAUTION

oA too large setting of Pr.12 "DC injection brake voltage" activates protection
function of electronic thermal relay function and can cause the inverter life to
be shorter.

<Setting>

eUse Pr. 10 to set the frequency at which the DC injection brake operation is started.

eUse Pr. 11 to set the period during when the brake is operated.

eUse Pr. 12 to set the percentage of the power supply voltage.

e\When using an inverter dedicated motor (constant-torque motor), set the following
value. (If the Pr. 71 value is changed to the setting for use with a constant-torque
motor without changing the Pr. 12 value from the factory setting, the Pr. 12 setting is
automatically changed to the following.)

Inverter Capacity | Factory Setting | Constant-torque Motor Setting
0.4K to 3.7K 4% 4% (no change) 2
55K, 7.5K 4% 2% 2
11K, 15K 2% 2% (no change) ;zz
'S

/A CAUTION

/A Install a mechanical brake. No holding torque is provided.

+Related parameters ¢
e Pr. 71 "applied motor" = refer to page 80
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2.3.8 Starting frequency (Pr. 13 ElE)

The starting frequency at
which the start signal is Output frequency |
turned on can be set in the (Hz)
range 0 to 60Hz.

Frequency which is output
by the inverter first at a start
and gives great influence to
the starting torque. About 1

to 3Hz for vertical lift

applications, or up to 5Hz to Forward rotation l ON

the maximum. For other than
vertical lift applications,
factory setting of about
0.5Hz is recommended.

60

Setting range

! . »Time
1 Frequency setting signal (V)

Factory | Setting

Parameter Name Setting Range

Remarks

13 Starting frequency 0.5Hz |0 to 60Hz |Setting is enabled when Pr. 30 = "1".

—— CAUTION

The inverter will not start if the frequency setting signal is less than the value
set in Pr. 13 "starting frequency"”.

For example, when 5Hz is set in Pr. 13, the motor will not start running until the
frequency setting signal reaches 5Hz.

A\ CAUTION

/\ Note that when Pr. 13 is set to any value equal to or less 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.

Minimum frequency setting = Pr. 2 "minimum frequency" (refer to page 74)

’— +Related parameters ¢
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2.3.9 Load pattern selection (Pr. 14 ElE)

You can select the optimum output characteristic (V/F characteristic) for the
application and load characteristics.

For constant-torque For reduced-torque For lift For lift
loads loads
(e.g. conveyor, cart) (Fan, pump)

100% f---=-------- — 100%f------------ 100% f[zz=-mz-=--- 100% fo-----------
55 5% L 5%
s 29 E=o F=o
3¢ : 3¢ 3¢ 3¢
! Pr.0 Reverse; Pr.0 Forwardf
R L, pragal_rotation o0 T/ rotation: |
Base frequency Base frequency Base frequency Base frequency
Output frequency (Hz)  Output frequency (Hz) Output frequency (Hz) Output frequency (Hz)
(Factory setting) Boost for forward rotation Boost for forward rotation
...Pr. 0 (Pr.46) setting ...0%
Boost for reverse rotation Boost for reverse rotation
..0% ...Pr. 0 (Pr.46) setting
Parameter Name Factory | Setting Remarks

Setting | Range

0: For constant-torque loads Setting is
14 Load pattern 1 01,23 1 For redl_Jcethorque loads enabled when
selection 2: For vertical lift loads Pr 30 = "1"
3: For vertical lift loads YT
—— CAUTION

1. When automatic torque boost control is selected, this parameter setting is
ignored.

2. Pr. 46 "second torque boost" is made valid when the RT signal turns on.
The RT signal acts as the second function selection signal and makes the
other second functions valid.

—— ¢ Related parameters ¢
eAutomatic torque boost = Pr. 98 "automatic torque boost selection (motor capacity)"
(refer to page 133)
eBoost setting = Pr. 0 "torque boost", Pr. 46 "second torque boost" (refer to page 73)
eAssignment of RT signal to terminal when second torque boost is used
= Pr. 60 to Pr. 63 (input terminal function selection) (refer to page 109)
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2.3.10 Jog operation (Pr.15 ElE, Pr.16 EiAE)

To start/stop jog operation in the

external operation mode, choose the Output frequency (Hz) T

jog operation function in input terminal Fo--- »-

function selection, turn on the jog Jog frequencyW

signal, and turn on/off the start signal setting range (- rotationE

g{STF, STRr){ ) ! __’E ;
ou can choose the jog operation I .

mode from the parameter unit (FR- i

PUO04) and perform jog operation

using the or . JOG signal | ON '
| 0 |

(Can be read as the basic
parameters when the FR-PUO4 is STF signal
connected.)

@ Set the frequency and acceleration/deceleration time for jog operation.

Parameter Name Factory Setting | Setting Range Remarks

15 Jog frequency 5Hz 0 to 120Hz

16 Jog acceleration/
deceleration time

Setting is enabled when
0.5s 0to999s |[Pr.30="1"

CAUTION

eIn S-shaped acceleration/deceleration pattern A, the acceleration/deceleration
time is the period of time required to reach Pr. 3 "base frequency", not Pr. 20
"acceleration/deceleration reference frequency".

oeThe acceleration time and deceleration time cannot be set separately for jog
operation.

oeThe Pr. 15 "Jog frequency"” value should be equal to or higher than the Pr. 13
"starting frequency"” setting.

eAssign the jog signal using any of Pr. 60 to Pr. 63 (input terminal function
selection).

eSelect PU operation mode to perform PU JOG operation. (Refer to page 120.)

—— ¢Related parameters ¢

eAssignment of jog signal to terminal = Pr. 60 to Pr. 63 (input terminal function selection)
(refer to page 109)
eAcceleration/deceleration pattern S-shaped acceleration/deceleration A
= Pr. 29 "acceleration/deceleration pattern" (refer to page 89)

2.3.11 RUN key rotation direction selection (Pr.17 Gl )

I Used to choose the direction of rotation by operating the key of the operation panel.

Factory | Setting

Parameter Name Setting | Range

Remarks

17 RUN key rotation 0 0. 1 0: Forward rotation [Setting is enabled
direction selection ’ 1: Reverse rotation |when Pr. 30 ="1".

B Refer to (page 75)
B Referto [7_ 1], (page 78)
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2.3.12 Stall prevention function and current limit function
(Pr. 21 ER)

You can make setting to prevent stall caused by overcurrent and/or to prevent the

inverter from resulting in an overcurrent trip (to disable fast-response current limit

that limits the current) when an excessive current flows due to sudden load

fluctuation or ON-OFF on the output side of a running inverter.

o Stall prevention
If the current exceeds the stall prevention operation level (Pr.22), the output
frequency of the inverter is automatically varied to reduce the current.

¢ High response current limit
If the current exceeds the limit value, the output of the inverter is shut off to
prevent an overcurrent.

Parameter Name I;actp ry Setting Remarks
etting Range
Stall prevention Setting is enabled when Pr. 30 =
21 functi%n selection 0 0to 31,100 " ?
Stall Stall OL Signal
Prevention |OL Signal Prevention |Output
High Opera'fion Output High Operat_ion O:
Response Selection O: Response Selection Operation
C_url_"ent <P?(.:tivated Opeljation C_un_-ent E\Dc.tivated continued
Pr.21 [Limit ®: Not continued | |Pr.21 |Limit ®-Not o:
Setting O:_ activated o: Setting O:. activated Operation
Activated — £ Operation Activated — = not
@: Not -% gu -% not @:Not -% gu -% continued
activated b R b continued activated b i 3 (*1)
81848 |1 81548
<° |a <° |a
0 O 01010 @) 16 O O10]0O [ )
1 [ ] OO0 @) 17 [ ] OO0 [ ]
2 O ® OO @) 18 O ® OO [ ]
3 [ ] @ OO @) 19 [ ] @ OO (]
4 O [olK Jie O 20 O [olK Jie [
5 [ ) [elK Jie @) 21 [ ) [elK Jie [ )
6 O ® 0 O @) 22 O ® e O [ )
7 [ ] [ 1K 1ie O 23 [ ] 0 O (]
8 O OO0 @ @) 24 O OO0 @ [ ]
9 [ ] OO0 @ @) 25 [ ] OO0 @ [ )
10 O e 0O e O 26 O e 0O e [
i [ ) [ JelK ) @) 27 [ ) [ JelK ) [ )
12 O 0O e e O 28 O 0O e e [ )
13 [ ] [OlK 3K ) @) 29 [ ) 0O e e [ )
14 O (I 3K ) O 30 O [ 2K 2K ) [ ]
15 [ ) 0 e (72 31 [ ] ® 0 0 (72
*1 When "Operation not continued for OL o
signal output” is selected, the "OLT" alarm = O OO0 O
code (stopped by stall prevention) is a
displayed and operation stopped. § °
(Alarm stop display "{7¢ ™" 2 e
*2 Since bothfastrespoﬁs-e current limit and S ® o0 2)
stall prevention are not activated, OL signal o

and OLT are not output.
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Explanation of functions (parameters) \

CAUTION

oIf the load is heavy or the acceleration/deceleration time is short, the stall
prevention may be activated and the motor not stopped in the preset
acceleration/deceleration time. Therefore, set optimum values to the Pr. 21
and stall prevention operation level.

sWhen the fast response current limit has been set in Pr. 21 (factory setting),
torque will not be provided at the Pr. 22 setting of 140% or higher. At this time,
make setting so that the fast response current limit is not activated.

oIn 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.

/AN\CAUTION

A Always perform test operation.
Stall prevention operation performed during acceleration may increase the
acceleration time.
Stall prevention operation performed during constant speed may cause
sudden speed changes.
Stall prevention operation performed during deceleration may increase the
deceleration time, increasing the deceleration distance.
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2.3.13 Stall prevention (Pr. 22 GEE, Pr. 23 BEE, Pr. 28 BEE])

Set the output current level (% value to the rated inverter output current) at
which the output frequency will be adjusted to prevent the inverter from stopping
due to overcurrent etc.

@ During high-speed operation above the rated motor frequency, acceleration
may not be made because the motor current does not increase. To improve
the operating characteristics of the motor in this case, the stall prevention
level can be reduced in the high frequency range. This function is effective for
performing operation up to the high speed range on a centrifugal separator
etc. Normally, set 60Hz in Pr. 28 "stall prevention operation reduction starting
frequency" and 100% in Pr. 23.

Parameter Name Factp ry Setting Remarks
Setting Range

29 Stall prevention operation 120% 0 to 150%
lovel Setting is
Stall prevention operation o | _ ..

23 level compensation factor at --- 010200%, -pr. 22” er;]abled
double speed T equaty YDV %rz) o

- - r.30 ="1"

28 Stall preventlo.n operation 60Hz 0 to 120Hz

reduction starting frequency

S

— S __ Setting example

x [Pr.22], S 2 s+ (Pr.22=120%,
53 When =--" 9% &% Pr.23=100%, Pr.28=60Hz)
= N © o =¥ 120 »
= = cg  2C '
©5 22 8sS
5% ] cg =%
30 i|Pr2s] 8E T8
h & i !I S 8 o R

Pr2g8] 120Hz Output 0 6080100120 Output
frequency (Hz) frequency (Hz)

<Setting>

eGenerally, set 120% (factory setting) in Pr. 22 "stall prevention operation level".
Setting "0" in Pr. 22 disables stall prevention operation.

oTo reduce the stall prevention operation level in the high frequency range, set the
reduction starting frequency in Pr. 28 "stall prevention operation reduction starting
frequency" and the reduction ratio compensation factor in Pr. 23.
Formula for stall prevention operation level
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Pr. 22-A I Pr. 23-100 ]
Pr. 22-B 100

Pr. 28 (Hz) x Pr. 22 (%)
120Hz

By setting "- - -" (factory setting) in Pr. 23, the stall prevention operation level is
constant at the Pr. 22 setting up to 120Hz.

Stall prevention operation level (%) = A + B x|

Pr. 28 (Hz) x Pr. 22 (%)

where, A = output frequency (Hz)

,B=
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REMARKS |

When the fast response current limit is set in Pr. 21 "stall prevention function selection"
(factory setting), do not set any value above 140% in Pr. 22. The torque will not be developed
by doing so.

If the Pr. 22 value is set to higher than 140%, make setting in Pr. 21 to disable the high
response current limit.

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

/A CAUTION

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

/\ Test operation must be performed.
Stall prevention operation during acceleration may increase the acceleration
time.
Stall prevention operation during constant speed may change the speed
suddenly.
Stall prevention operation during deceleration may increase the deceleration
time, increasing the deceleration distance.

to B Refer to to (page 77)

I
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2.3.14 Acceleration/deceleration pattern (Pr. 29 GEE)

l Set the acceleration/deceleration pattern.

[Linear [S-pattern [S-pattern
acceleration/deceleration] acceleration/deceleration A] acceleration/deceleration B]

Na N ~N
z T z
& 9 3
+— € - C - €
23 g 3P g 3
53 57 ‘ 53
O & O & O & Wk
Time Time Time
Parameter Name Factp ry Setting Remarks
Setting Range
29  |Acceleration/ 0 0,1,2 |Setting is enabled when Pr. 30 ="1".
deceleration pattern
<Setting>
Pr. 29 : o
Setting Function Description
0 Ia_g]czellerzration/ Acceleration is made to the set frequency linearly.
; (Factory setting)
deceleration
For machine tool spindle applications, etc.
Used when acceleration/deceleration must be made in a short
_ time to a high-speed range of not lower than the base
S-pattern . e .
1 acceleration/ frequency. Acceleration/deceleration is madg in a pattern
deceleration A (* where fb (base frequency) acts as the inflection point of an S
eceleration A (*) |shape, and you can set the acceleration/deceleration time
which matches the motor torque reduction in the constant-
output operation range of not lower than the base frequency.
For prevention of load shifting in conveyor and other
S-pattern applications. Since acceleration/deceleration is always made in
2 acceleration/ an S shape from f2 (current frequency) to f1 (target frequency),
deceleration B this function eases shock produced at acceleration/
deceleration and is effective for load collapse prevention, etc.
CAUTION

* As the acceleration/deceleration time, set the time taken to reach the Pr. 3
"base frequency" value, not the Pr. 20 "acceleration/deceleration reference
frequency" value.
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—— ¢Related parameters ¢
e Base frequency (acceleration/deceleration time setting) setting = Pr. 3 "base frequency"
(refer to page 75)
e Pr. 20 "acceleration / deceleration reference frequency" = refer to page 78
e For setting of "1" (S-pattern acceleration/deceleration A)

= Pr. 44 "second acceleration/deceleration time", Pr. 45 "second deceleration time" (refer to
page 78)
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2.3.15 Extended function display selection (Pr. 30 GER )

Used to display the extended function parameters.
@ Refer to page 58 for the extended function parameter list.
@ Refer to the instruction manual (basic) for the parameter setting method.

Factory Setting

Parameter Name Setting Range Remarks
30 Extended function 0 0 1 0: Without display,
display selection ’ 1: With display

2.3.16 Frequency jump (Pr. 31 GER to Pr. 36 GER)

When it is desired to avoid

resonance attributable to the N 4 Frequency jump
natural frequency of a ZPr36 [------- e
mechanical system, these S Pr3s|------ - —
parameters allow resonant ] 3A
frequencies to be jumped. Up o Pr34 |----- R
to three areas may be set, L pr33|----- T
with the jump frequencies set o 2A
to either the top or bottom € Pr32 [-3--rp
; £ -
point of each area. 5 Pr.31 |- ]A
The value setto 1A, 2Aor3A X >
is a jump point and operation
is performed at this frequency.
Factory .
Parameter Name Setting Setting Range Remarks
31 Frequency jump 1A -—- 0 to 120Hz,---
32 Frequency jump 1B - 0 to 120Hz,--- o )
3 [Frowencyjump2A || 00120z |soo buelenel
34 |Frequency jump 2B 010 120Hz— | 302 » :
35 Frequency jump 3A -—- 0 to 120Hz,---
36 Frequency jump 3B -—- 0 to 120Hz,---
<Setting>
«To fix the frequency at 30Hz between Pr. 33 and Pr. 34 Pr.34:35Hz ===~~~ §
(30Hz and 35Hz), set 30Hz in Pr. 33 and 35Hz in Pr. 34. Pr.33:30Hz /—1
«To jump to 35Hz between 30 and 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.

| Write disable error "£ - {" occurs if the frequency jump setting ranges overlap.
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2.3.17 Speed display (Pr. 37 EER)

You can change the output frequency indication or set frequency of the
operation panel and parameter unit (FR-PUO4) to the motor speed or machine

speed.

Parameter Name Fact_o v Setting Remarks
Setting Range
. 0:Output Setting is enabled

37 Speed display 0 0, 0.1t0 999 frequency when Pr. 30 = "1".
<Setting>
¢ To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.

CAUTION

«The motor speed is converted from the output frequency and does not match
the actual speed.

sWhen you want to change the monitor (PU main display) of the operation
panel, refer to Pr. 52 "operation panel display data selection” and
communication parameter n16 "PU main display screen data selection".

«Since the operation panel indication is 3 digits, make a setting so that the
monitor value does not exceed "999". If the Pr. 1 value is higher than 60Hz and
Pr. 1 value x Pr. 37 value > 60Hz x 999

Er u:-'(write error) occurs when Pr. 1 or Pr. 37 is written.

REMARKS

When the speed is set in Pr. 37 (Pr. 37 # 0), the speed is monitored and displayed in the
monitor/frequency setting mode.

At this time, setting can be made in the minimum setting (display) increments of 0.01r/min.
Due to the limitations on the resolution of the set frequency, the indication in the second
decimal place may differ from the setting.

M CAUTION

/\ Make sure that the running speed setting is correct.
Otherwise, the motor might run at extremely high speed, damaging the
machine.

—— ¢ Related parameters ¢
e To choose running speed monitor display = Pr. 52 "operation panel display data selection”
(refer to page 100)
e FR-PUO04 display switching = Communication parameter n16 "PU main display screen data
selection” (refer to page 163)

91

(2]
z
Q
=
o
=z
2
TS



Explanation of functions (parameters) \

2.3.18 Biases and gains of the frequency setting voltage (current)
(Pr. 38 GEE, Pr. 39 GEE], C2 il to C7 ill)

You can set the magnitude (slope) of the output frequency as desired in relation
to the external frequency setting signal (0 to 5V, 0 to 10V or 4 to 20mADC).

The "bias" and "gain" functions are used to adjust the relationship between the
input signal entered from outside the inverter to set the output frequency, e.g. 0
to 5V, 0 to 10V or 4 to 20mADC, and the output frequency.

60Hz R Factory Setting 60Hz FaCtOry Setting
() j’\:‘ ........................... ] () § ............................ A
= = :
. § ! (Across 2 ! (Across
23z i terminals 2 % i terminals
20 H S 0 H
o& : 2-5) o & i 4-5)
OHz(C2)) o7 svoriovpa  OHz(CE) Fma 20mA
(0%[C3]*1) (96%[C4]*1) (20%[C8]*1) (100%[C7]*1)
Frequency setting voltage signal Frequency setting current signal
Parameter Name Factory Setting Setting Remarks
Range
38 Frequency setting voltage gain 60Hz 1 to 120Hz
frequency
39 Frequency setting current gain 60Hz 1 to 120Hz
frequency
C2 (902)*2 Frequency setting voltage bias OHz 0 to 60Hz o
frequency Setting is enabled
C3(902) *2 |Frequency setting voltage bias 0% *1 0 to 300% |when Pr. 30 ="1".
C4 (903) *2 |Frequency setting voltage gain 96% *1 0 to 300%
C5 (904) *2 Frequency setting current bias OHz 0 to 60Hz
requency
C6 (904) *2 |Frequency setting current bias 20% *1 0 to 300%
C7 (905) *2 |[Frequency setting current gain 100% *1 0 to 300%

*1.Factory settings may differ because of calibration parameters.
*2.The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).

—{ POINT |

eBias setting for 0-5VDC (0-10VDC) input® Use calibration parameters C2, C3

for setting.

«Gain setting for 0-5VDC (0-10VDC) input® Use Pr. 38, calibration parameter
C4 for setting.

eBias setting for 4-20mADC input mp Use calibration parameters C5, C6
for setting.

+Gain setting for 4-20mADC input B Use Pr. 39, calibration parameter

C7 for setting.
(For 4 to 20mADC input, turn on the AU signal.)
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<Setting>
(1) How to change the highest frequency
(2) Adjusting the deviation of the highest frequency from the Pr. 38 (Pr. 39) setting.
(2)-1) Make adjustment with a voltage applied directly across terminals 2-5 (with a
current flowing across terminals 4-5)
(2)-2) Make adjustment at any point without a voltage applied across terminals 2-5
(without a current flowing across terminals 4-5)
|Changingexample | When you want to use the 0 to 5VDC input frequency setting
potentiometer to change the 5V frequency from 60Hz(factory
setting) to 50Hz

POINT

oPr. 38 is an extended function parameter. Pr. 30 must be set to "1".

«Change Pr. 38 "frequency setting voltage gain frequency" to 50Hz.

(1) How to change the highest frequency
Operation Display —

1.Confirm the RUN indication and operation
mode indication.
@®The inverter must be at a stop.
@®The inverter must be in the PU operation mode.
(Press the )

2.Press the to choose the parameter The parameter
. =] | number read
setting mode. !

previously
3.Turn the ©) until the @ .
\»

o
c
z

200

0

4
]
'~ -

[

-
o
N )

gy

appears.
parameter number 38 "frequency
setting voltage gain frequency" appears.
®Pr. 30 must be set to "1".
(For the Pr. 30 setting method, refer to
the instruction manual (basic).)

4.Pressing the @ shows the currently
set value. (60Hz)

5. Turn the @ to change
the set value to "50.0". (50Hz)

2

g

puy

»(9 @

.
1y
1212

6. Press the @ to set the value. =

[

Flicker ... Parameter setting complete!!
* By turning the @ you can read another parameter.
* Press the @ to show the setting again.
* Press the @ twice to show the next parameter.

7 The monitor/frequency setting indication cannot be changed to just 50Hz
... Why?

& The calibration parameter C4 "frequency setting voltage gain" value must
be set. (Refer to next page (2).)

—
To change the value to more than 60Hz, Pr. 1 "maximum frequency" must be set to more than 60Hz.
93
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[Changingexample| Changing the calibration parameter C4 "frequency setting
voltage gain" value

,_’ POINT !
The calibration parameter C4 is an extended function parameter. Pr. 30 must be set to "1".

(2) Adjusting a deviation of the highest frequency from the Pr. 38 (Pr. 39) setting.
(2)-1 Making adjustment with a voltage applied directly across
terminals 2-5 (with a current flowing across terminals 4-5)

Operation Display

1. Confirm the RUN indication and operation &
mode indication. S

@®The inverter must be at a stop.
@®The inverter must be in the PU operation mode.
(Press the ) The parameter

2. Press the to choose the parameter o 1] | humberread
= o previously

setting mode. appears.

3. Tumn the ©) to show "L . .".
@®Pr. 30 must be set to "1".
(For the Pr. 30 setting method, refer to
the instruction manual (basic).)
4. Press the @ toshow "L -".
When adjusting Pr. 38
5. Turn the ©) until the calibration
parameter C4 "frequency setting
voltage gain" appears.
6. Press the @ to show the analog
voltage value (%).

7. Apply a 5V voltage. N *
(Turn the external potentiometer %

connected to across terminals 2-5 to

®

Analog voltage
value (%) across
terminals 2-5

*The value is nearly 100 (%) in the

the maximum (any position).) maximum position of the potentiometer.
—— CAUTION
After performing operation in step 7, do not touch the until completion of
calibration.
8. Press the @ to set the value. @ = ‘{ [ H ’[ L~ }‘
—

Flicker ... Parameter setting complete!!
(Adjustment complete)
*The value is nearly 100 (%) in the
maximum position of the potentiometer.
* By turning the @ , you can read another parameter.

* Press the @ toreturntothe -indication (step 4).
* Press the @ twice to show the next parameter (I L ).

? The frequency meter (indicator) connected to across terminals FM-SD does
not indicate just 50Hz ... Why?
& The calibration parameter C1 "FM terminal calibration" value must be set.
(For the setting method, refer to the instruction manual (basic).)
7 When write is performed, an error (£ - 7) is displayed.
@& The gain and bias frequency settings are too close.
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(2)-2 Making adjustment at any point with a voltage not applied across
terminals 2-5 (without a current flowing across terminals 4-5)

Operation
1. Confirm the RUN indication and operation
mode indication.
@®The inverter must be at a stop.

Display

|
Z|

]

5030

E.

0

@®The inverter must be in the PU operation mode.

(Press the )
2.Press the to choose the parameter
setting mode.

3.Turn the ©) to show " . .".
@®Pr. 30 must be set to "1".
(For the Pr. 30 setting method, refer to
the instruction manual (basic).)

4.Press the @ to show " -".

When adjusting Pr. 38

5.Turn the @ until the
calibration parameter C4 "frequency
setting voltage gain" appears.

6.Press the @ to show the analog
voltage value (%).
(The maximum value can be displayed by
merely turning the clockwise or
counterclockwise in this status by one
pulse's worth of turns (there is tactile
feedback because of the notch type).)

7.Turn the ©) to the maximum
value (100%) or any point.

8. Press the @ to set the value.

* Turn the @ to read another parameter.

The parameter
number read
previously
appears.

© o © o

Current

operation
Analog voltage

value (%)

*The value is 100 (%) in the
maximum position of the
potentiometer.

@ = [og] [[ ]
—
Flicker ... Parameter setting complete!!

*The value is 100 (%) in the maximum
position of the potentiometer.
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* Press the @ toreturn to the!  -indication (step 4).
* Press the @ twice to show the next parameter (. | ).

For the way to change the output frequency setting of the frequency setting potentiometer,

refer to the instruction manual (basic).
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2.3.19 Start-time earth (ground) fault detection selection (Pr. 40 E&H)

You can choose whether to make earth (ground) fault detection at start valid or invalid.
Earth (Ground) fault detection is executed only right after the start signal is input to
the inverter.

Protective function will not activate if an earth (ground) fault occurs during operation.

Factory | Setting
Setting | Range

Parameter Name Remarks

0: Earth (Ground) fault

detection fi tection i

Start-time earth ngteec;g)élmg(ripro ection s Setting is

40 (ground) fault 0 0,1 1-Earth (G d) fault enabled when

detection selection -Ea ( round) aut — Ipr.30="1".
detection for protection is
executed.

—— CAUTION

1. If an earth (ground) fault is detected with "1" set in Pr. 40, alarm output "/, ~"
is detected and the output is shut off.

2. If the motor capacity is less than 0.1kW, earth (ground) fault protection may
not be provided.

When an earth (ground) fault is detected with "1" set in Pr. 40, an approximate 20ms delay
occurs at every start.

2.4 Output terminal function

2.4.1 Up-to-frequency sensitivity (Pr. 41 E&l)
The ON range of the up-to-

. t | (SU) output Running Adjustable
requency signa outpu —~ frequenc range [Pr.41
when the output frequency N /_q_y__ 9

reaches the running frequency -/

can be adjusted between 0 and o2 TN

1+100% of the running frequency. 29

This parameter can be used to g 8

ensure that the running = > Time

frequency has been reached to )

provide the operation start Output signal  OFF ON OFF

signal etc. for related (SU)

i t . | ON | OFF

equipment. Start signal

Parameter Name Factp ry Setting Remarks
Setting Range
41 ;Jé)r;tsci)t—iilrﬁyuency 10% 0to 100% |[Setting is enabled when Pr. 30 ="1".

Use Pr. 64 or Pr. 65 (output terminal function selection) to assign the terminal used for
SU signal output.
=—— CAUTION

Using Pr. 64 or Pr. 65 to change the terminal assignment may affect the other functions.
Please make setting after confirming the function of each terminal. (Refer to page 111.)

+Related parameters ¢

e Assignment of SU signal to terminal = Pr. 64 "RUN terminal function selection”, Pr. 65 "A, B, C
terminal function selection" (refer to page 111)
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2.4.2 Output frequency detection (Pr. 42 E&E, Pr. 43 EBE)

The output frequency

detection signal (FU) is g
output when the output E /f_caﬁ;r?_\ _+/Pr.42
frequency reaches or =5 —/ N ~ ) Time
exceeds the setting. This £ % i N L+
function can be used for &= rotation Pr.43
electromagnetic brake Output o —

i ; signal
operation, open signal, etc. E OFF OFF OFF

You can also set the
frequency detection used
exclusively for reverse
rotation.

This function is effective for switching the timing of electromagnetic brake
operation between forward rotation (rise) and reverse rotation (fall) during
vertical lift operation, etc.

Parameter Name Fact_o Yy Setting Remarks
Setting Range
Output frequency
42 detection 6Hz 0to 120Hz Setting is
Output frequency . enabled when
43 detection for reverse --- 0to 120Hz, - Same as . |Pr.30="1"
. --- Pr. 42 setting
rotation
<Setting>
Refer to the above chart and set the corresponding parameters.
eWhen Pr. 43 "output frequency detection for reverse rotation" = "- - -", the Pr.42

setting applies to forward rotation and the Pr.43 setting applies to reverse rotation.
eUse Pr. 64 or Pr. 65 (output terminal function selection) to assign the terminal used
for FU signal output.

—— CAUTION

Using Pr. 64 or Pr. 65 to change the terminal assignment may affect the other
functions. Make setting after confirming the function of each terminal.

+Related parameters ¢
e Assignment of FU signal to terminal = Pr. 64 "RUN terminal function selection", Pr. 65 "A, B, C
terminal function selection" (refer to page 111)

[P, W Referto [7_ 7], (page 78).
B Refer to (page 73).
B Refer to (page 75).
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2.5 Current detection function

2.5.1 Output current detection functions
(Pr. 48 &&E, Pr. 49 &5)

If the output remains higher than the o
. .. . utput current
Pr. 48 setting during inverter operation detection

for longer than the time set in Pr. 49, signal (Y12) OFF [ON] OFF
the output current detection signal -

= P
(Y12) is output from the inverter's open g oo
collector output terminal. 3 S
“g’_ 0
=]
© >
Time
Parameter Name Fact_o Y Setting Remarks
Setting Range
48 Output current 120% | 0to 150%
detection level -
Setting is enabled when
Output current Pr 30 ="{"
49 detection signal Os 0to 10s ’
delay time
<Setting>
Parameter Description
Number P
48 Set the output current detection level.
100% is the rated inverter current.
Set the output current detection period. Set the time from when the output
49 current has risen above the Pr. 48 setting until the output current detection
signal (Y12) is output.

Use Pr. 64 or Pr. 65 (output terminal function selection) to assign the terminal used for
Y12 signal output.

CAUTION
eOnce turned ON, when the output current has risen above the preset
detection level, the output current detection signal is held for at least 100ms

(approximately).

eUsing Pr. 64 or Pr. 65 (output terminal function selection) to change terminal
assignment may affect the other functions. Make setting after confirming the
function of each terminal.

+Related parameters ¢
e Assignment of Y12 signal to terminal = Pr. 64 "RUN terminal function selection”, Pr. 65 "A, B, C
terminal function selection" (refer to page 111)
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2.5.2 Zero current detection (Pr. 50 E&H, Pr. 51 GEl)

When the inverter's

output current falls ~ Start signal ﬁl ON Pr 50

to "0[A]", torque will : "zero
not be generated. .| I N 4 R N current
This may causea  Ouput - IR N T ol
gravity drop when Zero current OFF : [[ON | OFF: [ON level"
the inverter is used  getection signal - o

in vertical lift output (Y13) Pr.51 Pr.51
application. detection period detection period

To prevent this, the output current "zero" signal can be output from the inverter
to close the mechanical brake when the output current has fallen to "O[A]".

Parameter Name Fact_o Y Setting Remarks
Setting Range
50 Zero current detection level 5% 0 to 150% |Setting is enabled when
51 Zero current detection period 0.5s 0.05to 1s |Pr. 30 ="1"
POINT

If the output is lower than the Pr. 50 setting for longer than the time set in Pr.
51 during inverter operation, the zero current detection (Y13) signal is output
from the inverter's open collector output terminal.

<Setting>
Parameter Description
Set the zero current detection level.
50 Set the level of zero current detection in terms of the percentage of the rated

inverter current from the output current value of 0 [A].

Set the zero current detection period.

51 Set a period of time from when the output current falls to or below the Pr. 50
setting to when the zero current detection signal (Y13) is output.

Use Pr. 64 or Pr. 65 (output terminal function selection) to assign the terminal used for
Y13 signal output.

=—— CAUTION

olf the current falls below the preset detection level but the timing condition is
not satisfied, the zero current detection signal is held on for about 100ms.

«Changing the terminal functions using Pr. 64 and Pr. 65 may affect the other
functions. Please make setting after confirming the function of each terminal.

+Related parameters ¢

e Assignment of Y13 signal to terminal = Pr. 64 "RUN terminal function selection”, Pr. 65 "A, B, C
terminal function selection" (refer to page 111)
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2.6 Display function

2.6.1 Monitor display (Pr. 52 EEH, Pr. 54 EEg)

You can choose the display of the operation panel "monitor/frequency setting

screen"”.
Factory| Setting
Parameter Name Setting| Range Remarks

Operation panel

52 display data 0 0, 1,100
selection Setting is enabled when Pr. 30 = "1"
FM terminal function

54 selection 0 0.1

—l POINT I

eYou can also use the @ to change the display. (Refer to the instruction manual

(basic) for the operation procedure.)
oeThe pulse train output terminal FM is available for signal output. (Make selection
using the Pr. 54 "FM terminal function selection" value.)

<Setting>
Parameter Setting
Types of Monitor| Unit 5 P'.F' 52 0 Pr. 54 le_sf:\lzilvl\zg:‘ear‘)f wu
peration panel | gy tominal
LED

Pr. 55 "frequency monitoring
Output frequency | Hz 0/100 0 reference"

Pr. 56 "current monitoring
Output current A 1 1 reference"

When "100" is set in Pr. 52, the monitored values during stop and during operation
differ as indicated below.

Pr. 52
0 100
During running/stop During stop During running
Output frequency Set frequency Output frequency

eDuring an error, its definition appears.

eDuring reset, the values displayed are the same as during a stop.

eFor selection of the parameter unit (FR-PUO4) monitor display, refer to the communication
parameter n16 "PU main display screen data selection". (Page 163)

=—— CAUTION
The unit displayed on the operation panel is only A and other units are not
displayed.

+Related parameters ¢

e Speed display = Pr. 37 "speed display" (refer to page 91)

o Adjustment of FM level meter full-scale value = Calibration parameter C1 "FM terminal calibration”
(refer to page 137)

* Monitoring reference =Pr. 55 "frequency monitoring reference", Pr. 56 "current monitoring

reference" (refer to page 102)
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2.6.2 Setting dial function selection (Pr. 53 GEEl)

| You can use the dial like a potentiometer to perform operation.

Parameter Name Fact_o y Setting Remarks
Setting Range
0: Setting dial
. frequency setting  |Setting is
53  |requency setting 0 0,1 mode enabled when
operation selection 1: Setting dial Pr. 30 = "{"
potentiometer mode

Using the setting dial like a potentiometer to perform operation

POINT |
eSet "1" (extended function parameter valid) in Pr. 30 "extended function display

selection”.
oeSet "1" (setting dial potentiometer mode) in Pr. 53 "frequency setting operation

selection".

|Operation example| Changing the frequency from OHz to 60Hz during operation

Operation Display—

1. Mode/monitor check =
@ Choose monitor/frequency monitor. ()
@®The inverter must be in the PU operation mode.

(Press the % J)

@®Pr. 30 must be set to "1".
@®Pr. 53 must be set to "1".

0=(z

Um
<
&l

|
|
Z|

2. Press the(ra)to start the inverter. &
* 2
3. Turn the @clockwise until "60.0" appears. = — -
The flickering frequency is the set frequency. @ = gg]-508]

You need not press the @ Flickers for 3.

REMARKS

o|f flickering "60.0" turns to "0.0", the Pr. 53 "frequency setting operation selection" setting
may not be "1".

eIndependently 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 as the set frequency after 10s.

B Refer to (page 100).
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2.6.3 Monitoring reference (Pr. 55 EEH, Pr. 56 EEH )

Set the frequency
or current which
is referenced

1440 pulses/s (terminal FM) 1440 pulses/s (terminal FM)

5 : 7
when the output 2 : 2
frequency or 2 ; 2
output current is 5 5
selected for the 3 i 5
terminal FM. 5 I = R
o Output Pr.55 o Output Pr.56
frequency frequency -
Parameter Name Factory Setting Setting Remarks
Range
Frequency monitoring
55 reference 60Hz 0to 120Hz Setting is enabled when
56 Current monitoring Rated inverter 0 to 100A Pr.30="1
reference current
<Setting>

Refer to the above diagrams and set the frequency monitoring reference value in

Pr. 55 and the current monitoring reference value in Pr. 56.
Pr. 55 is set when Pr. 54 "FMterminal function selection" = "0" and Pr. 56 is set when

Pr. 54 ="1".
Set the Pr. 55 and Pr. 56 values so that the output pulse train output of terminal FM is

1440 pulses/s.

—— CAUTION
The maximum pulse train output of terminal FM is 2400 pulses/s. If Pr. 55 is not
adjusted, the output of terminal FM will be filled to capacity. Therefore, adjust

Pr. 55.

2.7 Restart operation
2.7.1 Restart setting (Pr. 57 B, Pr. 58 &)

At power restoration after an instantaneous power failure, you can restart the
inverter without stopping the motor (with the motor coasting).

Parameter Name Fact_o y Setting Remarks
Setting Range
. . 0 to 5s,
57 Restart coasting time T ---  |Setting is enabled when Pr. 30 = "1"
58 Restart cushion time 1s 0 to 60s
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<Setting>
Refer to the following table and set the parameters:
Parameter Setting Description

0.4K to 1.5K |Coasting time of 0.5s
0 | 2.2K to 7.5K |Coasting time of 1.0s
11K or more |Coasting time of 3.0s
57 Waiting time for inverter-triggered restart after power is restored
from an instantaneous power failure. (Set this time between 0.1

Generally, this setting will pose
no problems.

0.1to 5s and 5s according to magnitude of the moment (J) of inertia of the
load and torque.)
- No restart
58 0 to 60s Normally the motor may be run with the factory settings. These

values are adjustable to the load (moment of inertia, torque).

Instantaneous power
failure (power failure) time

]

Power supply
(R,S,T)

STF(STR) [ .

Motor speed N
(r/min) . ;
Inverter output
frequency 3 ;

(Hz) — >
Inverter output I | ‘
voltage RS
V) — >

Restart
Coasting time voltage

Pr. 57 lsetti rise time
se " setting

* The output shut off timing differs according to the load condition.

CAUTION

eAutomatic restart after instantaneous power failure operation is a reduced voltage
starting system in which the output voltage is risen gradually at the preset frequency
independently of the coasting speed of the motor.
It is a system which outputs the output frequency before an instantaneous power
failure, unlike the motor coasting speed detection system (speed search system)
used by the FR-E500 series Mitsubishi transistorized inverters. Hence, if the
instantaneous power failure time is 0.2s or longer, the frequency before an
instantaneous power failure cannot be stored in memory and the inverter restarts at
OHz.

oKeep the starting signal (STF/STR) on during instantaneous power failure when
using automatic restart after instantaneous power failure function (Pr. 57 = ---). If the
starting signal turns off during instantaneous power failure, the inverter starts at OHz.

oThe SU and FU signals are not output during a restart. They are output after
the restart cushion time has elapsed.
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ACAUTION

/\ When automatic restart after instantaneous power failure has been
selected, the motor and machine will start suddenly (after the restart
coasting 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, apply in easily visible places the CAUTION stickers supplied to the
instruction manual (basic).

/\ The motor is coasted to a stop as soon as you turn off the start signal or

press the during the restart cushion time after instantaneous power
failure.
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2.8 Additional function

2.8.1 Remote setting function selection (Pr. 59 GEE)

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.

N 4
z — When Pr. 59="2"
ol / \_ _________ When Pr. 59="1"
-8 VAR w i 0 B O AN AN AN
50 \
Oo& \\
il 11
ON N
Acceleration(RH) N_Jonl M
Deceleration(RM) N ONI]
Clear(RL)
Forward rotation —— ON —! on | I oN 1 oN L
(STF)
Power supply - ON LJ onN

*

External running frequency (other than multi-speed) or PU running frequency

Parameter Name Fact'o y Setting Remarks
Setting Range
59  |Remote setting 0 0,1,2 |Setting is enabled when Pr. 30 = "1"
function selection

REMARKS

oFor the RL (clear) signal, set "0" in either Pr. 60 or Pr. 63 (input terminal function selection)
and assign the signal to terminal AU or STR.
By merely setting this parameter, you can use the acceleration, deceleration and setting clear
functions of the motorized speed setter (FR-FK).
«\When the remote function is used, the output frequency of the inverter can be compensated
for as follows:
External operation mode Frequency set by RH/RM operation plus external analog
frequency command
PU operation mode Frequency set by RH/RM operation plus setting dial or PU
digital preset frequency
<Operation panel operation procedure>
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Monitor, frequency =) Turn the setting dial@ =) Press the @ to
setting mode to make correction. complete setting.*

* When you have set "1" in Pr. 53 "frequency setting operation selection”, you need not

press the @
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<Setting>

Pr. 59 Setting

Operation

Remote setting function

Frequency setting storage
function (EEPROM)

0 No _
1 Yes Yes
2 Yes No

eUse 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 "remote setting function - yes" is selected, the functions of signals RH, RM and

RL are changed to acceleration (RH), deceleration (RM) and clear (RL), respectively.

Use Pr. 60 to Pr. 63 (input terminal function selection) to set the signals RH, RM, RL.

* Frequency setting storage function

This function stores the remotely-set frequency (frequency set by RH/RM

operation) into memory.

When power is switched off once, then on, operation is resumed with that output

frequency value. (Pr. 59="1")
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<Frequency setting storage conditions>

e The frequency at which the start signal (STF or STR) turns off is stored.

e 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 dose not
affect writing.)

REMARKS
*This function is invalid under jog operation and PID control operation.

Setting frequency is "0"
*Even when the remotely-set frequency is cleared by turning on the RL (clear) signal after turn
off (on) of both the RH and RM signals, the inverter operates at the remotely-set frequency

stored in the last operation if power is reapplied before one minute has elapsed since turn off
(on) of both the RH and RM signals

remotely-set frequency stored in the last operation

within one minute
«—— > remotely-set frequency stored

i ' inthe last operation

Output frequency

Acceleration (RH) SFF IONI
Deceleration (RM) : oNpy i :
Clear (RL) 0

Forward rotation (STF) —J ON » L—1on
Power - ON LI on

*When the remotely-set frequency is cleared by turning on the RL (clear) signal after turn off
(on) of both the RH and RM signals, the inverter operates at the speed in the remotely-set
frequency cleared state if power is reapplied after one minute has elapsed since turn off (on)
of both the RH and RM signals.

remotely-set frequency stored in the last operation

. more than onle minute
g ‘e —oneminute » operation at a
% i i 1 set frequency of OHz o
o} z
£ 3]
2x ; 5
S T ' =z
o = : L — 2
i N Loy
Acceleration (RH : : 0
Decelerati (RM) oFF; oM L '
eceleration (RM) : ONﬁ —
Clear (RL) 4 — .
Forward rotation (STF) —— ON Lo L_IloN
Power | ON ' L1 onN
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CAUTION

eThe range of frequency changeable by RH (acceleration) and RM
(deceleration) is 0 to maximum frequency (Pr. 1 setting). Note that the
maximum value of set frequency is (main speed + maximum frequency).

(Hz

a The set frequency is clamped at (main speed + Pr.1)

Output frequency is 7 :h\\/— Set frequency
clamped at Pr.1\A / Y

PrAf----------4

Main speed setting|--------——-----r----

OHz f i » Time
Acceleration(RH) ! ON
Deceleration(RM) J

Forward rotation(STF) _____| ON
eWhen the acceleration or deceleration signal switches on, the set frequency
varies according to the slope set in Pr. 44 "second acceleration/deceleration
time" or Pr. 45 "second deceleration time". The output frequency acceleration
and deceleration times are as set in Pr. 7 "acceleration time" and Pr. 8
"deceleration time", respectively. Therefore, the longer preset times are used
to vary the actual output frequency.
olf the start signal (STF or STR) is off, turning on the acceleration (RH) or
deceleration (RM) signal varies the preset frequency.

A\ CAUTION

/\ When selecting this function, re-set the maximum frequency according to
the machine.

— ¢ Related parameters ¢
e RH, RM, RL signal terminal assignment =  Pr. 60 to Pr. 63 (input terminal function selection)
(Refer to page 109.)
e Maximum frequency setting = Pr. 1 "maximum frequency" (Refer to page 74.)
* Output frequency acceleration/deceleration time = Pr. 7 "acceleration time",
Pr. 8 "deceleration time" (Refer to page 78.)
o Time setting for acceleration/deceleration = Pr. 44 "second acceleration/deceleration time", Pr.
45 "second deceleration time"
(Refer to page 78.)
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2.9 Terminal function selection

2.9.1 Input terminal function selection (Pr. 60 BB, Pr. 61 GEE,
Pr. 62 G, Pr. 63 GFE)

| Use these parameters to select/change the input terminal functions.

selection

Parameter Name Fact? Y Setting Range Remarks
Setting
60 AU termlnal function 4
selection
RM terminal function
61 selection 1 010 10,14, 16 Setting is enabled
RH terminal function when Pr. 30 ="1"
62 . 2
selection
63 STR terminal function L 010 10, 14, 16, - - -
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<Setting>
Refer to the following table and set the parameters:
Setting Signal Functions Related Parameters
Name
wnn Low-speed run Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
Pr.59="0
0 RL command Pr. 80 to Pr. 87
Pr.59 =", vn (+q) | Remotesetting 5 g
(setting clear)
- Middle-speed Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
Pr.59="0
1 RM run command Pr. 80 to Pr. 87
_wqn won % Remote setting
Pr. 59 ="1", "2" (*1) (deceleration) Pr. 59
. High-speed run Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
Pr.59="0
9 RH command Pr. 80 to Pr. 87
Pr.59="q", v (1) | Remotesetting 5 5o
(acceleration)

RT Second function selection Pr. 44 to Pr. 47
AU Current input selection —_—
STOP | Start self-holding selection —_—
MRS | Output shut-off stop —_—
External thermal relay input (*2)
The inverter stops when the externally
7 OH provided thermal relay for overheat Refer to page 172.
protection, motor's embedded temperature
relay etc. is actuated.
15-speed selection (combination with 3 Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,

(2] é | N NéM)

8 REX

speeds RL, RM, RH) (*3) Pr. 80 to Pr. 87
9 JOG | Jog operation selection Pr. 15, Pr. 16
10 RES | Reset Pr. 75
14 X14 PID control presence/absence selection Pr. 88 to Pr. 94
16 X16 | PU-external operation switch-over Pr. 79 (setting: 8)

(can be assigned to STR

terminal (Pr. 63) only)

*1.When Pr. 59 = "1 or 2", the functions of the RL, RM and RH signals change as
listed above.

*2.Actuated when the relay contact "opens".

*3.When using the REX signal, an external command cannot be used to make a
reverse rotation start.

REMARKS |

+One function can be assigned to two or more terminals. In this case, the function is activated
when one of the multiple terminals used for assignment turns on.

eThe speed command priorities are higher in order of jog, multi-speed setting (RH, RM, RL,
REX) and AU.

eUse common terminals to assign multi-speeds (7 speeds) 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.)

--- STR Reverse rotation start
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2.9.2 Output terminal function selection (Pr. 64 EEg, Pr. 65 EEH )

You can change the functions of the open collector output terminal and contact
output terminal.

Parameter Name Fact.o Yy Setting Range Remarks
Setting
64 RUN terminal function 0 0,1,3,4,1Mto
selection 16, 95, 98, 99 |Setting is enabled
65 A, B, C terminal function 99 0,1,3,4,11to |whenPr.30="1"
selection 16, 95, 98, 99
<Setting>
Settin Signal Function Operation Parameters
g Name P Referred to
Output during operation when the
0 RUN |Inverter running inverter output frequency rises to |Pr. 2, Pr. 13
or above the starting frequency.
1 SuU Up to frequency Qutput when the output frequency Pr 41
is reached.
Output while stall prevention Pr. 21, Pr. 22,
3 oL Overload alarm function is activated. Pr. 23, Pr. 28
4 FU Outpu_t frequency Qutput when the outputfr_equency Pr. 42, Pr. 43
detection rises to or above the setting.
Inverter operation Output when the inverter is ready
1 RY P to be started by switching the —
ready .
start signal on.
12 Y12 Outpu.t current Qutput when the output qurrent Pr. 48, Pr. 49
detection rises to or above the setting.
13 Y13 |Zero current detection Output when the output current Pr. 50, Pr. 51
reaches 0.
14 FDN [PID lower limit
15 FUP  |PID upper limit Outputs the detection signal
PID forward-reverse  |under PID control. Pr. 88 to Pr. 94
16 RL .
rotation output
Maintenance timer Output when additional
95 Y95 parameter H1 is greater than H1, H2
alarm )
maintenance parameter H2.
Output when a minor fault (fan
98 LF Minor fault output failure or communication error Pr. 76, n5
warning) occurs.
Output when the inverter's
99 ABC |Alarm output protective function is activated to —
stop the output (major fault).

I One function can be assigned to two terminals.

M
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2.10 Operation selection function

2.10.1 Retry function (Pr. 66 BER, Pr. 67 GEl, Pr. 68 BEE, Pr. 69 EEE )

When any protective function (major fault) is activated and the inverter stops its
output, the inverter itself resets automatically and performs retries. Whether
retry is performed or not, alarms for retry, number of retries made and waiting
time can be selected.

Factory Setting

Parameter Name . Remarks

Setting Range

66 Retry selection 0 Oto3

Number of retries at alarm 0, 1to 10, L

67 occurrence 0 101 to 110 gftggg:s"?“rlabled when

68 Retry waiting time 1s 0.1t0360s |

69 Retry count display erase 0 0

<Setting>

eUse Pr. 66 to select the protective functions (major faults) to be activated for
retries.No retry will be made for the alarm not indicated.(Refer to page 168)

Pr. 66 Protective Functions (Major Faults) for Retries
Setting OCT|OVT |[THM| THT | GF [OHT|OLT | PE |OPT
0 o & o6 o o6 o o o o
1 [ ]
2 ]
3 o o

* @Indicates the retry items selected. (OCT denotes any of OC1 to OC3 and OVT
any of OV1 to OV3.)

eUse Pr. 67 to set the number of retries at alarm occurrence.

Pr. 67 Setting Number of Retries Alarm Signal (ABC) Output
0 Retry is not made.
1t0 10 1to 10 times Not provided during retry operation *
101 to 110 1to 10 times Output every time

* If the retry count is exceeded, " - £/ " (retry count over) is displayed.

eUse Pr. 68 to set the waiting time from when an inverter alarm occurs until a restart in
the range 0.1 to 360s.

eReading the Pr. 69 value provides the cumulative number of successful restart times
made by retry. The cumulative number of time is cleared when setting value "0" is
written.
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CAUTION

oeThe cumulative number in Pr. 69 is incremented by "1" when retry operation is
regarded as successful, i.e. when normal operation is continued without the
protective function (major fault) activated during a period four times longer
than the time set in Pr. 68.

oIf the protective function (major fault) is activated consecutively within a
period four times longer than the above waiting time, the operation panel may
show data different from the most recent data or the parameter unit (FR-PU04)
may show data different from the first retry data. The data stored as the error
reset for retry is only that of the protective function (major fault) which was
activated the first time.

eWhen an inverter alarm is reset by the retry function at the retry time, the
stored data of the electronic thermal relay function, etc. are not cleared.
(Different from the power-on reset.)

ACAUTION

/\ When you have selected the retry function, stay away from the motor and
machine when the inverter is tripped. They will start suddenly (after the
reset time has elapsed) after the inverter trip.

When you have selected the retry function, apply in easily visible places
the CAUTION stickers supplied to the instruction manual (basic).
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2.10.2 PWM carrier frequency (Pr. 70 B, Pr. 72 58 )

You can change the motor sound.

Factory Setting
Parameter Name Setting Range Remarks
70 Soft-PWM setting 11 0, 1, 10, 11 |Setting is enabled when
72 PWM frequency selection 1 0to 15 Pr. 30 ="1"
<Setting>
e By parameter setting, you can set whether to exercise Soft-PWM control that

changes the motor tone or select with or without long wiring mode.

Soft-PWM control is a control method that changes the motor noise from a metallic
tone into an unoffending complex tone.

Surge voltage is suppressed regardless of wiring length in the long wiring mode. (When
operating the 400V motor with wiring length of 40m or longer, select the long wiring mode.)

Pr.70 Description
Setting Soft-PWM Long wiring mode Remarks
0 Invalid Invalid —_
Valid
1 (When Pr. 72 setting Invalid —_—

=any of "0" to "5")

_ _ eWhen Pr. 72 "PWM frequency
10 Invalid Valid selection” = 1 or more, the PWM
carrier frequency is constant at

1kHz. (When "0" is set, the PWM
1 Valid Valid carrier frequency is constant at
0.7kHz.)

== CAUTION

1.When "10 or 11" is set in Pr. 70, the output voltage at rated frequency drops 5V

maximum.

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

Refer to page 24 for an inverter-driven 400V class motor.

Pr. 72 Setting Description

PWM carrier frequency can be changed.
0to 15 The setting displayed is in [kHz].
Note that 0 indicates 0.7kHz and 15 indicates 14.5kHz.

REMARKS |

eAn increased PWM frequency will decrease the motor sound but increase noise and leakage
currents. Therefore, perform the reduction techniques. (Refer to page 17.)

eMetallic sound may be generated from the motor at sudden deceleration but it is not a fault.

o|f low acoustic noise operation is performed at higher PWM frequency, performing continuous
operation at 75% or more of the rated current may increase motor noise, but it is not a failure.

B Refer to (page 80).
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2.10.3 Voltage input selection (Pr. 73 GHE)

You can change the input (terminal 2) specifications according to the frequency
setting voltage signal. When entering 0 to 10VDC, always make this setting.

Parameter Name Fact_o v Setting Remarks
Setting Range
Terminal 2 input voltage I
o SV 0| o foCDompu o celngesrable
1: 0-10VDC input ’

—— CAUTION

oThe 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.

sWhen connecting a frequency setting potentiometer across terminals 10-2-5
for operation, always set "0" in this parameter.
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2.10.4 Input filter time constant (Pr. 74 &)

You can set the input section's built-in filter constant for an external voltage or
current frequency setting signal.
@ Effective for eliminating noise in the frequency setting circuit.

Parameter Name Fact? Yy Setting Remarks
Setting Range
74 |Inputfilter time 1 Oto8 |Setting is enabled when Pr. 30 = "1"
constant
<Setting>

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 1ms to 1s with the setting of 0 to 8. A larger setting results in a larger
filter time constant.)

2.10.5 Reset selection/PU stop selection (Pr. 75 ElE )

You can make reset input acceptance selection and choose the stop function
from the operation panel (PU).

@ Reset selection  :You can choose the reset function input (RES signal) timing.
@ PU stop selection :When an alarm etc. occurs in any operation mode, you can

make a stop from the operation panel by pressing the .

Factory Setting

Parameter Name Setting Range

Remarks

Reset selection/

75 PU stop selection 14 0, 1, 14, 15 |Setting is enabled when Pr. 30 ="1
<Setting>
Pr. .75 Reset Selection PU Stop Selection
Setting

0 Reset input normally enabled. The PU stop key is invalid. Note that the is

4 |Enabled only when the protective |\ 5jig only in the PU operation mode or combined
function is activated. operation mode (Pr. 79 = "4").

14 Reset input normally enabled.
inpu y Pressing the decelerates the inverter to a

45  |Enabled only when the protective | in any of the PU, external and communication
function is activated. operation modes.
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(1) How to make a restart after a stop by the input from the
operation panel (Restarting method with shown)

1. After completion of deceleration to a
stop, switch off the STF or STR signal.

2. Press the to show ﬂ — /
( 2g

: Time
1 | canceled) Operation i
- panel *
EXT STF ON i
3. Press the toreturn to 'L, . (STR) OFF L]

4. Switch on the STF or STR signal.

Speed

Stop and restart example for external operation

REMARKS

o|f the reset signal (RES) is provided during operation, the inverter shuts off its output while it is
reset, the internal thermal integrated value of the electronic thermal relay function and the
number of retries are reset, and the motor coasts.

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.

«When the inverter is stopped by the PU stop function, the display alternates between ' and

153, An alarm is not output.

(2) How to make a restart when a stop is made by the input

from the parameter unit
1. After completion of deceleration to a
stop, switch off the STF or STR signal.

2. Press the .

:
)

( canceled) Time
3. Switch on the STF or STR signal. Eﬁﬁameter A
STOP |
STF ON :
(STR) OFF | |

Stop and restart example for external operation

Besides the above operations, a restart can be made by performing a power-on reset
or resetting the inverter with the inverter's reset terminal.

REMARKS

o|f the reset signal (RES) is provided during operation, the inverter shuts off its output while it
is reset, the internal thermal integrated value of the electronic thermal relay function and the
number of retries are reset, and the motor coasts.

oTo resume operation, reset the inverter after confirming that the parameter unit is connected
securely.

eThe Pr. 75 value can be set any time. Also, if parameter (all) clear is executed, this setting will
not return to the initial value.

oWhen the inverter is stopped by the PU stop function, PS is displayed but an alarm is not
output.
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/\CAUTION

/A Do not reset the inverter with the start signal on.
Otherwise, the motor will start instantly after resetting, leading to
potentially hazardous conditions.

2.10.6 Cooling fan operation selection (Pr. 76 B )

You can control the operation of the cooling fan built in the inverter (whether
there is a cooling fan or not depends on the model.).

Parameter| Name Fact.ory Setting Remarks
Setting Range

Cooling fan 0: Operation is performed with |Setting is

76 operation 0 0,1 power on. enabled when
selection 1: Cooling fan ON/OFF control |Pr. 30 = "1"

<Setting>
Setting Description
0 Operated at power on (independent of whether the inverter is running or at a stop).

Cooling fan ON/OFF control valid

@Always on during inverter operation

@During stop (reset or error), the inverter status is monitored and the fan is
switched on/off according to the temperature.
* Heatsink temperature is less than 40°C .......................... Cooling fan off
* Heatsink temperature is not less than 40°C .................... Cooling fan on

REMARKS

In either of the following cases, fan operation is regarded as faulty, F 4 is shown on the
operation panel, and the minor fault (LF) signal is output. Use any of Pr. 64, Pr. 65 (output
terminal function selection) to allocate the terminal used to output the LF signal.”
ePr. 76 ="0"

When the fan comes to a stop with power on.
ePr. 76 ="1"

When the inverter is running and the fan stops during fan ON command.

CAUTION

* When the terminal assignment is changed using Pr. 64, Pr. 65, the other
functions may be affected. Confirm the functions of the corresponding
terminals before making settings.
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2.10.7 Parameter write disable selection (Pr. 77 i)

You can select between write-enable and disable for parameters. This function
is used to prevent parameter values from being rewritten by incorrect operation.

Parameter Name Fact.o ry | Setting Remarks
Setting | Range
77 |Parameterwrite disable 0 | 0,1,2 |Setting is enabled when Pr. 30 = "1"
selection
<Setting>
Pr. 77 Setting Function
0 Write is enabled only during a stop in the PU operation mode. (*)
Write disabled.

1
Values of Pr. 22, Pr. 30, Pr. 75, Pr. 77 and Pr. 79 can be written.

Write is enabled even during operation. Write is enabled independently of
the operation mode.

2

*

The shaded parameters in the parameter list always allow setting. Note that the Pr.
70 and Pr. 72 values may be changed during PU operation only.

—— CAUTION

olf Pr. 77 = 2, the values of Pr. 17, Pr. 23, Pr. 28, Pr. 60 to Pr. 63, Pr. 64, Pr. 65,
Pr. 71, Pr. 79, Pr. 98, Pr. 99, CLr cannot be written during operation. Stop
operation when changing their parameter settings.

By setting "1" in Pr. 77, the following clear operations can be inhibited:

e Parameter clear

e All clear
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2.10.8 Reverse rotation prevention selection (Pr. 78 )

This function can prevent reverse rotation faults resulting from the incorrect
input of the start signal.

POINT
Used for a machine which runs only in one direction, e.g. fan, pump.
(The setting of this function is valid for the combined, PU, external and
communication operations.)

Factory | Setting

Setting | Range Remarks

Parameter Name

R tat
78 everse rotaton 0 | 0,1,2 |Setting is enabled when Pr. 30 = "1"
prevention selection

<Setting>
Pr. 78 Setting Function
0 Both forward and reverse rotations allowed
1 Reverse rotation disallowed
2 Forward rotation disallowed

2.10.9 Operation mode selection (Pr. 79 EE)

Used to select the operation mode of the inverter.

The inverter can be run from the operation panel or parameter unit (PU
operation), with external command signals (external operation), or by
combination of PU operation and external operation (external/PU combined
operation).

The inverter is placed in the external operation mode at power on (factory
setting).

Parameter Name Factory Setting Setting Range
79 Operation mode selection 0 Oto4,7,8
*  Pr.79 can be changed during a stop in any operation mode.
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<Setting>

In the following table, operation using the operation panel or parameter unit is

L

Operation selection function

abbreviated to PU operation.

X16 signal OFF.....

during operation)
8 [X16 signal ON .... Switched to external operation

mode

Switched to PU operation mode

RUN
e}
: . PU
SPertt'79 Function LED Indication * —
ing EXT
| G—]
RUN PU [EXT
At power on, the inverter is put in the external
operation mode. The operation mode can be changed
between the PU and external operation modes from Refer to
settings
0 |the operation panel () or parameter unit (/ nqn angd
). For each mode, refer to the columns of 2"
settings 1 and 2.
Operation Start
] enle Frequency command ORI o &t tout star on of
PU operation |Setting from operation - Stop without sta (Off)
mode panel or FR-PU04 RUN command
) ) External _|Forward rotation: On
External External signal input signal input [Reverse rotation:
2  |operation (across terminals 2(4)-5, (termi s ; ; Off | On
- S erminal low flickering
mode multi-speed selection) jog STF, STR)
Setting dial of operation With start
External/ PU |Panel. dt'g'tal .Stelztlng by External |command Fast
combined parameter unitkey signal input |\Without ) .
3 . operation, or external signal ; flick
operation ; ; : (terminal Ickering
mode 1 input (multi-speed setting, STF, STR) frequency
across terminals 4-5 (valid ’ settin On | On
when AU signal is on)) 9
E(g(rtr?tr)?r?el/dpu External signal input
4 operation (across terminals 2(4)-5, RUN
m%de 2 multi-speed selection, jog)
External operation mode (PU operation interlock)
MRS signal ON... Switching to PU operation mode
7 (output stop during external
operation) allowed Refer to
MRS signal OFF .. Switching to PU operation mode settinas
inhibited o angd
Operation mode change using external signal (disallowed now

REMARKS

121

oIn other than the PU operation mode, the stop function (PU stop selection) activated by

pressing of the PU (operation panel/FR-PU04) is valid. (Refer to page 116.)

oEither "3" or "4" may be set to select the PU/external combined operation, and these settings
differ in starting method.
eRefer to page 141 for the computer link operation mode.
*When the FR-PUO04 is connected, the LED indicators (PU, EXT) are not lit.
In the computer link operation mode, the LED indicators (PU, EXT) flicker slowly.
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(1) PU operation interlock
The PU operation interlock function is designed to forcibly change the operation
mode to external operation mode when the MRS signal switches off. This function
prevents the inverter from being inoperative by the external command if the mode
is accidentally left unswitched from PU operation mode.

1) Preparation

eSet "7" (PU operation interlock) in Pr. 79.

eSet the terminal used for MRS signal input with any of Pr. 60 to Pr. 63 (input terminal
function selection).
Refer to page 109 for Pr. 60 to Pr. 63 (input terminal function selection).

=—— CAUTION
Changing the terminal assignment using Pr. 60 to Pr. 63 (input terminal
function selection) may affect the other functions.

Check the functions of the corresponding terminals before making settings.

2) Function
MRS Signal Function/Operation
Output stopped during external operation.
ON Operation mode can be switched to PU operation mode.

Parameter values can be rewritten in PU operation mode.
PU operation allowed.

Forcibly switched to external operation mode.

OFF External operation allowed.

Switching to PU operation mode inhibited.

<Function/operation changed by switching on-off the MRS signal>

Operat_lng Condition MRS Operation _ Parameter SW|tch|ng_ to
Operation Status Signal Mode Operating Status Write PU Operation
mode 9 (*2) Mode
During |ON — OFF . Allowed — .
stop (*1) During stop disallowed Disallowed
If external
PU PU— gZeLaetlr?: settin
During |ON —> OFF| External | cquency seting 1 pyopeq 5 |
. . and start signal are . Disallowed
operation *1) . disallowed
entered, operation
is performed in that
status.
_ |oFF - ON Disallowed > 06
During . disallowed
stop During stop Disallowed —
ON — OFF . Disallowed
disallowed
External External During operation — |Disallowed —
_ |oFF - ON 9 op ; Disallowed
During output stop disallowed
operation ON —> OFF Output st.op - Dls.allowed» Disallowed
operation disallowed
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REMARKS
o|f the MRS signal is on, the operation mode cannot be switched to the PU operation mode
when the start signal (STF, STR) is on.
*1. The operation mode switches to the external operation mode independently of whether the
start signal (STF, STR) is on or off.
Therefore, the motor is run in the external operation mode when the MRS signal is
switched off with either of STF and STR on.
*2. Switching the MRS signal on and rewriting the Pr. 79 value to other than "7" in the PU
operation mode causes the MRS signal to act as the ordinary MRS function (output stop).
Also as soon as "7" is set in Pr. 79, the signal acts as the PU interlock signal.

(2) Operation mode switching by external signal
1) Preparation
Set "8" (switching to other than external operation mode) in Pr. 79.

Use any of Pr. 60 to Pr. 63 (input terminal function selection) to set the terminal
used for X16 signal input.

=—— CAUTION
Changing the terminal assignment using Pr. 60 to Pr. 63 (input terminal
function selection) may affect the other functions.

Check the functions of the corresponding terminals before making settings.
For details refer to page 109.

2) Function

This switching is enabled during an inverter stop only and cannot be achieved
during operation.

X16 Signal Operation Mode
ON External operation mode (cannot be changed to PU operation mode)
OFF PU operation mode (cannot be changed to external operation mode)

to B Refer to to (page 77).
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AN

2.10.10 PID control (Pr. 88 BEE to Pr. 94 GER)

The inverter can be used to exercise process control, e.g. flow rate, air volume
or pressure.
@ The voltage input signal (0 to +5V or 0 to +10V) or Pr. 93 setting is used as a
set point and the 4 to 20mADC current input signal used as a feedback value
to constitute a feedback system for PID control.

POINT
Made valid by turning on the X14 signal. Use Pr. 60 to Pr. 63 (input terminal function

selection) to make assignment.
Parameter Name Fact.o Yy Setting Range Remarks
Setting
88 PID action selection 20 20, 21
89 PID proportional band 100% 0.1t0 999%, - - -
90 PID integral time 1s 0.11t0 999s, - - -
91 PID upper limit --- 0to 100%, - - - Setting is enabled
92 PID lower limit --- 0to 100%, - - - when Pr. 30 ="1"
93 PID agtion set point for PU 0% 0to 100%
operation

94 PID differential time --- 0.01to 10s, - - -

<Setting>

(1) Basic PID control configuration

Kp:

Feedback signal (Measured value)

Inverter circuit :

PID operation

q 1
Kp(1+-|-i—xS+Td><S)

Proportion constant

(2) PID action overview
1) Pl action

A combination of proportional control
action (P) and integral control action (1)
for providing a manipulated variable in
response to deviation and changes

with time.

I Pl action is the sum of P and | actions.

Ti: Integral time ~ S: Operator

Td: Differential time

[Operation example for stepped

P action

[

changes of measured value]

Deviation Set point

easured value

Time

| action . :: Time

Pl action
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2) PD action [Operation example for proportional
A combination of proportional control  changes of measured value]
action (P) and differential control action Set point
(D) for providing a manipulated X
variable in response to deviation speed

N <+— Deviation
to improve the transient characteristic. iMeasured

P action, !value

— Time

| 5 actiont |
PD action is the sum of P and D actions. ; Time

PD aCtlon'—/Time

Set point

3) PID action
The Pl action and PD action are

combined to utilize the advantages of

1 <+— Deviation

«— y=at?+bt+c

P
both actions for control. t1Measured
P action! VAlue
. Time
Vo
! 1
l actiont
m N Time
The PID action is the sum of P, | and D actions. D action | Ti
' ime

PID action s

Time
4) Reverse action Heati
Increases the manipulated [Heating]
variable (output frequency) if Set point b X0
deviation X = (set point - - X<0
measured value) is positive, and Feedback signal
. (Measured value) »
decreases the manipulated . z
variable if deviation is negative. Deviation Set point 5
> / 3
Cold — up *
Hot — down A

Measured value
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5) Forward action )
. [Cooling]
Increases the manipulated
variable (output frequency) if Set point ! X>g
X<

deviation X = (set point -
measured value) is negative,
and decreases the manipulated
variable if deviation is positive.

Too cold — down

Hot — up

Feedback signal
(Measured value)

Measured value

Set point
he

Deviation

Relationships between deviation and manipulated variable (output frequency)

Deviation
Positive Negative
Reverse action 2 N
Forward action p] ?
(3) Wiring example
Pr.62=14 Invert
Pr.64 =15 MCCB nverter Motor  Pump
*Pr. 65 =16 Power 2
oPr. 88 =20 supply —5 o
Forward rotation Upper limit/ For
Reverse rotation Lower limit ..o
imit si For
Limit signal type )
PID control common Detestor 3t-W|re
selection Forward ype
Setting (reverse) et
potentiometer 7 g‘?tat't‘_’” t +i'i i+
; ; irection outpu
(Set point setting) p oun (et
Forward (reverse) ]|
rotation output [
signal common ! | |
(Measured value) 4 to 20mA R
i
I

1.

*2,
*3,
*4,

AC16
200/220V 50/60Hz

The power supply must be selected in accordance with the power specifications of
the detector used.

The output signal terminals used depends on the Pr. 64, Pr. 65 settings.

The input signal terminal used depends on the setting of Pr. 60 to Pr. 63.

The contact input signal (AU Signal) need not be turned on.
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(4) 1/O signals

Signal Terminal Used Function Description
D di PID trol
X14 Pfggqolr;g:'%g selec(::t(i)gnro Turn on X14 to exercise PID control.
Input 2 2 Set point input Enter the set point for PID control.
4 4 Measured value |Enter the 4 to 20mADC measured value
input signal from the detector.
FUP Upper limit output Qutput to indicate that the n?eai\sured value
signal exceeded the upper limit value.
FDN . Lower limit output Qutput to indicate that the n.1e.asured value
Outout Depending on signal exceeded the lower limit value.
utpu Pr. 64, Pr. 65 Forward (reverse) H| is .output to indicate that tr.]e. output
RL rotation direction indication of the parameter unit is forward
outout rotation (FWD) or "Low" to indicate that it is
P reverse rotation (REV) or stop (STOP).

o Enter the set point across inverter terminals 2-5 or in Pr. 93 and enter the measured
value signal across inverter terminals 4-5.

o To exercise PID control, turn on the X14 signal. When this signal is off, PID control is
not exercised.

Item Entry Description
Set OV as 0% and 5V as 100%. | nen "0 issetin Pr. 73 (3V
Across selected for terminal 2).
Set point |terminals 2-5 When "1" is set in Pr. 73 (10V

Set 0V as 0% and 10V as 100%.
Pr. 93 Set the set point (%) in Pr. 93.

Measured) ACross = 1, x i equivalent to 0% and 20mA to 100%.
value [terminals 4-5

selected for terminal 2).

(5) Parameter setting

Parameter

Number Name Setting Description
88 PID action 20 For heating, pressure control, etc. |PID reverse action
selection 21 For cooling, etc. PID forward action
If the proportional band is narrow (parameter setting is
small), the manipulated variable varies greatly with a slight
PID change of the measured value. Hence, as the proportional | ¢
. 0.1 to 999% e L z
89 proportional band narrows, the response sensitivity (gain) improves but | ©
band the stability deteriorates, e.g. hunting occurs. 't;>
Gain K = 1/proportional band z

--- No proportional control
Time required for the integral (l) action to provide the

same manipulated variable as that for the proportional
(P) action. As the integral time decreases, the set point

is reached earlier but hunting occurs more easily.
--- No integral control.

PID integral | 0.1 to 999s

90 .
time
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P;Lar:‘nl::r Name Setting Description
Set the upper limit. If the feedback value exceeds the
91 PID upper | 0to 100% |setting, the FUP signal is output. (Measured value of
limit 4mA is equivalent to 0% and 20mA to 100%.)
--- No function
Set the lower limit. (If the measured value falls below
PID lower | 0 to 100% the setting, the FDN sign'al is o.utput. In this case, the
92 limit measured value of 4mA is equivalent to 0% and 20mA
to 100%.)
--- No function
Valid only when Pr. 79 = "3" (n9 = 0 for computer link
operation) under the PU command in the PU operation
PID action or PU/external combined mode. (When the computer
. has the speed command source in the computer link
93 set point for | 0to 100% .
PU operation operation mode (NI_ET)) .
For external operation, the voltage across 2-5 is the set
point.
(C3 value is equivalent to 0% and C4 value to 100%.)
Time required for the differential (D) action to provide
PID 0.01 to 10s the same measured value as that for the proportional
94 differential ' (P) action. As the differential time increases, greater
time response is made to a deviation change.

No differential control.

(6) Adjustment procedure

I Parameter setting I Adjust the PID control parameters, Pr. 88 to Pr. 94.

| Terminal setting ISet the 1/0O terminals for PID control.

|Turn on X14 signal.l

Run I

(Use Pr. 64 and Pr. 65 (output terminal function selection) to set the
FUP and FDN signals.)

(Use any of Pr. 60 to Pr. 63 (input terminal function selection) to set
the X14 signal.)

128




/ Operation selection function

(7) Calibration example
(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 (0-5V).)

START

(Convert the set point into %)

------- Detector specifications

When the detector used has the specifications
Calculate the ratio of the set point that 0°C is equivalent to 4mA and 50°C to

to the detector output. 20mA, the set point of 25° C is 50% because
* 4mA is equivalent to 0% and 20mA to 100%.
Make calibration. | ------- When the set point setting input (0 to 5V) and
+ detector output (4 to 20mA) must be calibrated,
Vs - make the following calibration™.
Set the set point. ) ,,,,,,, Set point = 50%
Enter a voltage to across Since the specifications of terminal 2 are such
terminals 2-5 according to the set | that 0% is equivalent to OV and 100% to 5V,
point (%). enter 2.5V into terminal 2.
* For PU operation, set the set point (0 to 100%)

in Pr. 93.
------- Set the room temperature to 25°C
Determine the set point of the item Set "20" or "21" in Pr. 88 and turn on the X14
to be adjusted. signal to enable PID control.

)

" Determine the set point. )

/ Operation ) ------- During operation, set the proportional band and
Set the proportional band and integral time to slightly higher values and set the
integral time to slightly higher differential time to "- - -" (No control). In accordance
values and the differential time to with the system operation, reduce the proportional
"- - " (No control), and switch on band and integral time. For slow response system
the start signal. where a deadband exists, differential control

should be turned on and increased slowly.

Yes

Is the setting
value steady?

v

d Adjust parameters. ) d Optimize parameters. )
Set the proportional band and While the measured value is
integral time to slightly higher values |_g] steady, the proportional band and »
and set the differential time to a integral time may be reduced and 5
slightly lower value to stabilize the the differential time increased E
measured value. : throughout the opeiration. 2

[T

v

*When calibration — Use Pr. 38 and calibration parameters C2 to C4 (terminal 2)

is required and Pr. 39 and calibration parameters C5 to C7 (terminal 4) to
calibrate the detector output and set point setting input.
Make calibration in the PU mode when the inverter is at a stop.
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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. Make calibration using the calibration parameters C2, C3. At this time, enter in C2
the frequency which should be output by the inverter at the deviation of 0% (e.g.
OHz). (When using the FR-PUO4, make calibration with Pr. 902.)

3. Apply the voltage of 100% set point (e.g. 5V) to across terminals 2-5.

4. Make calibration using Pr. 38 and calibration parameter C4. At this time, enter in Pr.
38 the frequency which should be output by the inverter at the deviation of 100%
(e.g. 60Hz). (When using the FR-PU04, make calibration with Pr. 903.)

<Detector output calibration>

1. Apply the output current of 0% detector setting (e.g. 4mA) across terminals 4-5.

2. Make calibration using the calibration parameter C6. (When using the FR-PU04,
make calibration with Pr. 904.)

3. Apply the output current of 100% detector setting (e.g. 20mA) across terminals 4-5.

4. Make calibration using the calibration parameter C7. (When using the FR-PUO04,
make calibration with Pr. 905.)

Note: The frequencies set in the calibration parameter C5 and Pr. 39 should be equal

to those set in the calibration parameter C2 and Pr. 38, respectively.

The results of the above calibration are as shown below:

[Set point setting] [Detection value] [Manipulated variable]

Manipulated
variable (Hz)

100 Deviation (%)
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REMARKS

o|f the multi-speed (RH, RM, RL signal) or jog operation (JOG signal) is entered, PID control is
stopped and multi-speed or jog operation is started.

eChanging the terminal functions using Pr. 64 and Pr. 65 may affect the other functions.
Confirm the functions of the corresponding terminals before making settings.

o\When PID control is selected, the minimum frequency is the frequency set in the calibration
parameter C2 and the maximum frequency is the frequency set in Pr. 38.
(The Pr. 1 "maximum frequency" and Pr. 2 "minimum frequency" settings are also valid.)

\When the control is switched to PID control during normal operation, the frequency command
value calculated by PID operation using OHz as standard is used without the frequency
during the operation.

PID set point

Frequency ———-----/f----mm-g-------9--
command Frequency command
during normal operation

PIDacton | ON li

Normal operation 1 PID operation 1 Normal operation

Operation when control is switched to PID control during normal operation

+Related parameters ¢

e X14 signal assignment = Pr. 60 to Pr. 63 (input terminal function selection) (refer to page 109)

e FUP, FDN and RL signal assignment = Pr. 64 "RUN terminal function selection", Pr. 65 "A, B, C
terminal function selection" (refer to page 111)

* \oltage input selection (0 to £5V, 0 to £10V) = Pr. 73 "0-5V/0-10V selection"
(refer to page 115)

e Operation mode selection = Pr. 79 "operation mode selection" (refer to page 120)

e Making terminal calibration = Pr. 38, Pr. 39, C2 to C7 (calibration parameters) (refer to page 92)
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2.11 Auxiliary function

2.11.1 Slip compensation (Pr. 95 BER, Pr. 96 BEH, Pr. 97 GER)

The inverter output current may be used to assume motor slip to keep the motor
speed constant.

Parameter Name Fact.ory Setting Range Remarks
Setting
95 Rated motor slip --- 0to 50%, - - -
g6  |Slip compensation time 0.55 0.01t010s |Setting is enabled
constant —nqm
- when Pr. 30 ="1
Constant-power range slip
97 ) f --- 0,---
compensation selection
<Setting>
. Synchronous speed at base frequency - rated speed
Rated slip= —Y i quency PeEC  x100[%]
Synchronous speed at base frequency
Parameter Setting Function
0.01t0 50% |Used to set the rated motor slip.
95 - —
0,--- Slip compensation is not made.
96 0.01to 10s |Used to set the slip compensation response time. (*)
0 Slip compensation is not made in the constant power range
97 (frequency range above the frequency set in Pr. 3).
--- Slip compensation is made in the constant power range.

*When this value is made smaller, response will be faster.
However, as load inertia is greater, a regenerative overvoltage (OVT) error is
more liable to occur.

When making slip compensation at 60Hz, set the maximum frequency (Pr. 1) to slightly higher
than 60Hz.
In the factory setting status, it is clamped at 60Hz.
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2.11.2 Automatic torque boost selection (Pr. 98 EEE )

You can choose automatic torque boost control.

@ Automatic torque boost control
Not only gives the motor the optimum excitation but also provides high torque
even in a low speed range.

Parameter Name Fact_o y Setting Remarks
Setting Range
Automatic torque boost 0.2 to 15kW, |Setting is enabled when
98 . . --- — nqn
selection (motor capacity) --- Pr.30="1
<Operating conditions>
eThe number of motor poles should be any of 2, 4 and 6 poles.
¢ Single-motor operation (One motor for one inverter)
e The wiring length from inverter to motor should be within 30m.
<Setting>
Parameter Setting Description
--- Ordinary V/F control and torque boost (Pr. 0, Pr. 46) are valid.
98 0.2 to 15kW Automatic torque boost control valid
’ (Set the applied motor capacity or one rank lower motor capacity.)
o Also when the Pr. 98 setting is other than "- - -", Pr. 3 "base frequency" and Pr. 19
"base frequency voltage" are valid.
o When "- - -" or "888" is set in Pr. 19, the rated output voltage is selected.
=—— CAUTION

During operation using automatic torque boost, write to Pr. 3 and Pr. 19 is
disabled even if "2" is set in Pr. 77.

+Related parameters ¢
e Torque boost = Pr. 0 "torque boost", Pr. 46 "second torque boost" (refer to page 73)

* Base frequency = Pr. 3 "base frequency”, Pr. 19 "base frequency voltage" (refer to page 75)
o Applied motor setting = Pr. 71 "applied motor" (refer to page 80)

o Motor primary resistance = Pr. 99 "motor primary resistance" (refer to page 134)
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2.11.3 Motor primary resistance (Pr. 99 GEE)

Generally this parameter need not be set. At the factory setting of "- - -", the

standard motor constant of the motor capacity set in Pr. 98 (including that of the
constant-torque motor) is used.

Parameter Name Factf) y Setting Remarks
Setting Range
99 MoFor primary --- 0105002, Setting is enabled when Pr. 30 = "1"
resistance ---

+Related parameters ¢
o Applied motor setting = Pr. 71 "applied motor" (refer to page 80)

e Automatic torque boost selection = Pr. 98 "automatic torque boost selection (motor capacity)"
(refer to page 133)

2.12 Maintenance function

2.12.1 Maintenance output function (H1 i, H2 )

The maintenance timer alarm signal (Y95) is output when the cumulative
energization time (H1 "maintenance timer") of the inverter reaches the time set
in H2 "maintenance alarm output set time". (Used to alert the operator of the
main circuit smoothing capacitor life expiration, for example.)

Parameter Name Fact_o y Setting Remarks
Setting Range
H1 (503) [Maintenance timer 0 0t0 999 |Write disabled |Setting is
Maintenance alarm 87 - - - Function as |enabled when
H2 (504) output set time (87000h) 010999, - -~ la7000n Pr.30 ="1"

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).

<Setting>

Initial power-on - - :I

Maintenance timer H2(Pr. 504)

H1(Pr.503)

Y95 output/indication OFF ON

134




/ Maintenance function

1) H1 (Pr. 503) "maintenance timer"
eThe cumulative energization time of the inverter is stored into the EEPROM every
hour and indicated in 1000h increments. (Cannot be written.)
e¢The maintenance timer is clamped at 999 (999000h).
2) H2 (Pr. 504) "maintenance alarm output set time"
«Set the time when the maintenance timer alarm signal (Y95) is output.
oThe setting unit is 1000h.

The factory setting (87000h) is the guideline for the main circuit smoothing capacitor life (about 10
years in the operating environment of 40°C ambient temperature, 24h/day, and 365 days/year) of
the inverter. The lifetime changes depending on the operating environment of the inverter.
3) Maintenance timer alarm signal (Y95)
eMade valid by setting "95" (maintenance timer alarm output signal) in Pr. 64 or Pr.
65 (output terminal function selection).
olf the value set in H2 is equal to or greater than the H1 setting, the maintenance
timer alarm output (Y95) turns off.

+Related parameters ¢
e Assignment of Y95 signal to terminal = Pr. 64 "RUN terminal function selection”, Pr. 65 "A, B, C
terminal function selection" (Refer to page 111)

2.12.2 Output phase failure protection selection (H8 )

You can select whether to enable/disable the output phase failure protection
function that stops the inverter output if one of the inverter output side (load
side) three phases (U, V, W) opens at motor start.

Parameter Name Fact_o v Setting Remarks
Setting Range
Output phase failure Setting is enabled
Hg(251) protection selection 0 0.1 when Pr. 30 = "1"

The parameter number in parentheses is the one for use with the parameter unit (FR-PU04).
<Setting>

H8 Setting Description
0 Without output phase failure protection
1 With output phase failure protection

When output phase failure protection is made valid (H8 = "1"), the inverter stops
output if output phase failure protection (LF) functions when one of the three phases
(U, V, W) on the inverter output side (load side) opens at motor start. (This function is
invalid at an automatic restart after instantaneous power failure.)

Choose "without output phase failure protection" when the motor capacity is smaller
than the inverter capacity (two ranks or less as a guideline), since performing
operation in such a case may activate output phase failure protection.
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When parameters are copied from the conventional version of the inverter, setting value of H8
is displayed as "- - -" (65535) and output phase failure protection becomes invalid.
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Output phase failure protection function (H8, ELF) is available with the FR-F500J
series having the following serial number or later.

Voltage Class Model SERIAL (Serial No.)
FR-F520J-0.4 to 2.2K(F) Q640000000
FR-F520J-3.7K(F) T6400O0OO00O00O

200V class FR-F520J-5.5K K670000000
FR-F520J-5.5KF J670000000
FR-F520J-7.5 to 15K(F) J670000000
FR-F540J-0.4 to 3.7K(F) M640OO0OO000
FR-F540J-5.5/7 .5K(F) K670000000

400V class
FR-F540J-11K(F) L670000000
FR-F540J-15K(F) K670000000

Check the rating plate for the month when the inverter was manufactured. (Refer to
page 211.)
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2.13 Calibration parameters

2.13.1 Meter (frequency meter) calibration (C1 il

@ By using the operation panel or parameter unit, you can calibrate an analog
meter connected to terminal FM to full scale deflection.

@ Terminal FM provides the pulse output. By setting the calibration parameter
C1, you can use the parameter to calibrate the analog meter connected to the
inverter without providing a calibration resistor.

Parameter Name Factory Setting | Setting Range Remarks
FM terminal Setting is enabled when
C1(900) calibration Pr.30 ="1"

The parameter number in parentheses is the one for use with the parameter unit (FR-

PUO4).
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[Changing example | Deflecting the meter (analog indicator) to full-scale (1mA) at the
preset frequency of 60Hz (for frequency setting, refer to the
instruction manual (basic).)

POINT

e The calibration parameters "C1" can be made to be ready by setting "1" (extended
function parameter valid) in Pr. 30 "extended function display selection".
¢Set the value of the calibration parameter C1 "FM terminal calibration".

Operation —— ——Display
The parameter
1. Press the q to choose the number read
parameter setting mode. previously
"y " appears.

2. Turmn the @ to show L

@ Pr. 30 must be set to "1".
(For details, refer to the instruction
manual (basic).)

3. Press the @ to show

" _
[

4. Turn the @ until the
calibration parameter C1 "FM
terminal calibration" appears.

5. Pressthe @ to enable setting.
6. If the inverter is at a stop, press the
to start it. (The motor -
need not be connected.)

7. Tumn the©) to adjust the 2 .5.74 o
mdmatorggedle to the @ = |”_‘¥"| Analog indicator
desired position. N

8. pass e ) © o

Setting is complete. .
Flicker ... Parameter setting complete!!
@ By turning the @ you can read another parameter.
o Press the @ toretuntothe/”  -indication (step 3).

@ Press the @ twice to show the next parameter (" - ).
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REMARKS

eDepending on the set value, it may take some time for the needle to move.

olf "1" is set in Pr. 30 "extended function display selection", the calibration parameter C1 "FM
terminal calibration" can also be set in the external operation mode.

oC1 is factory-set to 1mA full-scale or 1440 pulses/s FM output frequency at 60Hz. The
maximum pulse train output of terminal FM is 2400 pulses/s.

eWhen a frequency meter is connected to across terminals FM-SD to monitor the running
frequency, the FM terminal output is filled to capacity at the factory setting if the maximum
output frequency reaches or exceeds 100Hz. In this case, the Pr. 55 setting must be changed
to the maximum frequency.

«When the FR-PUO04 is used, make calibration with Pr. 900.

POINT
By setting the Pr. 54 "FM terminal function selection" value, preset Pr. 55 "frequency
monitoring reference" or Pr. 56 "current monitoring reference" to the running
frequency or current value at which the output signal is 1440 pulses/s.
At 1440 pulses/s, the meter generally deflects to full-scale.

+Related parameters ¢

Choosing signal to be output to FM terminal = Pr. 54 "FM terminal function selection" (refer to
page 100)
Reference values of frequency and current values = Pr. 55 "frequency monitoring reference",
Pr. 56 "current monitoring reference"
(refer to page 102)

to W Refer to [F 35, (page 92).

139

(2]
z
Q
=
o
=z
2
TS



Clear parameters

2.14 Clear parameters

2.14.1 Parameter clear (CLr i)

Initializes the parameter values to the factory settings.
Clear the parameters during a stop in the PU operation mode.

Parameter| Name FactP ry | Setting Remarks
Setting Range
0: Clear is not executed.
1: Parameter clear *1
(Calibration parameters C1to  [Setting is
Parameter C7 are not cleared) enabled
CLr clear 0 0,1,10 10: All clear *2 when Pr. 30

(All settings including those of |="1"
the calibration parameters C1
to C7 return to factory settings)

*1.Parameters are not cleared by setting "1" in Pr. 77 "parameter write disable
selection”.

Pr. 75, Pr. 38, Pr. 39, Pr. 53, Pr. 60 to Pr. 65, Pr. 99, additional parameters H1,

H2, calibration parameters C1 to C7 and communication parameters n13, n15
are not cleared.

*2.Pr. 75, additional parameter H1 and communication parameter n13 are not
cleared.

I For details of the operation procedure, refer to the instruction manual (basic).

2.14.2 Alarm history clear (ECL Hill)

| Clearall alarm history.

Parameter Name Fact.o Y Setting Remarks
Setting Range
ECL Alarm history 0 0 1 0: Not cleared Setting is enabled
clear ’ 1: Alarm history clear|when Pr. 30 = "1"

140




/ Communication parameters

2.15 Communication parameters

You can perform communication operation from the RS-485 connector of the
inverter through RS-485.

(1) Operational functions

1) Operation mode switching
[Operation mode switching method]

Switching by Switching by operation panel
computer program /parameter unit (FR-PU04)
Corlri1npku ter ‘ External ‘ PU
. [ operation - 5 operation
operation @

N\ ® /-

(Switching must not be made)

Syrﬁbol Switching Type Switching Method

® PU op}eration to external | jsing the of the operation panel or the / of
operation the parameter unit (FR-PU04)

Exterr:gl operation to PU | jging the of the operation panel or the / of
operation the parameter unit (FR-PU04)

© External operation to Using the HO0000: Communication
computer link operation computer program |Read (H7B)/ |operation

® Computer link operation to [Using the Write (HFB) |HO001: External
external operation computer program operation
PU operation to computer Switching must not be made

® link operation P (External operation may be selected at (& and then

P switched to computer link operation at ©*)
: . Switching must not be made
® gsmputert_llnk operation to (External operation may be selected at O and then
operation switched to PU operation at (B)*)

* When "1" is set in the communication parameter n10 "link startup mode selection",
the inverter is placed in the computer link operation mode at power on or inverter
reset. (Note that it is overridden by the Pr. 79 "operation mode selection" setting.)

REMARKS

Unlike the other inverters, the FR-F500J series is not the type of inverter whose operation
panel is removed to make communication.

Parameter setting using setup S/W is not enabled in the PU operation mode and external / PU
combined operation mode (Pr. 79 = 1, 3, 4). Also, pressing the on the operation panel
starts the inverter in the external / PU combined operation mode. (Pr. 79=1, 3)
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2) Operation mode-based functions

Operation " Operation Mode .
Location em PU operation oEp)gfartri‘gL Co;gg::at?igll:nk
Operation panel Enabled
of FR-PLU0A {';‘;;‘rt‘;omma“d Enabled (Combined Disabled
operation mode)
Running frequency Enabled .
setting Enabled (Combined Disabled
operation mode)
Monitoring Enabled Enabled Enabled
Parameter write Enabled (*4) Disabled (*4) Disabled (*4)
Parameter read Enabled Enabled Enabled
Inverter reset Enabled Enabled Enabled
Stop command Enabled Enabled (*3) Enabled (*3)
On-computer Run command Disabled Disabled Enabled (*1)
user program by E:tﬂﬂg%*;req“ency Disabled Disabled Enabled (*1)
communication Monitoring Enabled Enabled Enabled
Parameter write Disabled (*4) Disabled (*4) Enabled (*4)
Parameter read Enabled Enabled Enabled
Inverter reset Disabled Disabled Enabled (*2)
Stop command Disabled Disabled Enabled
Control circuit  |Inverter reset Enabled Enabled Enabled
external terminal Enabled
Run command (Combined Enabled Enabled (*1)
operation mode)
Enabled
Frequency setting (Combined Enabled Enabled (*1)
operation mode)

*1. As set in the communication parameters n8 "operation command source" and n9 "speed
command source". (refer to page 158)

At occurrence of RS-485 communication error, the inverter cannot be reset from the computer.
*3. As set in Pr. 75 "reset selection/PU stop selection”.

*4. As set in Pr. 77 "parameter write disable selection”.

=— CAUTION
When the user program of the computer is used to make the running frequency
setting by RS-485 communication, setting can be made in the minimum setting
increments of 0.01Hz, but the setting may be written to the inverter in increments of
0.1Hz. (0 is written in the second decimal place.)

*2.

POINT

To perform parameter write, give the run command, make inverter reset, etc. using RS-
485 communication, the operation mode must be changed to the "computer link
operation mode".

Set "0", "2", "7" or "8" in Pr. 79 "operation mode selection" to select the external operation

mode, and change the operation mode to the "computer link operation mode" in either of

the following methods.

1) Set "1" in the communication parameter n10 "link startup mode selection" to start the
inverter in the "computer link operation mode" at power on. (Refer to page 159 for the
communication parameter n10.)

2) Using operation mode write (instruction code HFB), write HO0O00 to choose the
"computer link operation mode". (Refer to page 152 for operation mode write.)
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2.15.1 Communication settings (n1 B to n7 B, n11 BE)

@® Communication-related parameters

Parameter Name Fact_o ry | Setting Remarks Reflet_:tion
Setting | Range Timing

n1(331) |Communication station number 0 0to 31 After reset

n2(332) |Communication speed 192 | 48,96,192 After reset

n3(333) |Stop bit length 1 0,1,10,11 After reset

n4(334) |Parity check presence/ absence 2 0,1,2 After reset
Number of communication 0to 10, .

n5(335) retries 1 --- Setting is enabled Immediately
Communication check time 0,0.1to |whenPr.30="1" ]

n6(336) interval (*) Os 999s, - - - Immediately

Oto
n7(337) |Waiting time setting - 150ms, After reset
n11(341) |CR/LF selection 1 0,1,2 After reset

e The parameter numbers within parentheses are those for use of the parameter unit
(FR-PUO04).
* Refer to page 206 for the instruction codes.
POINTS ,'
*When making RS-485 communication, set any value other than 0 in the

communication parameter n6 "communication check time interval". RS-485
communication is disabled if n6 remains unchanged from the factory setting "0s".

@® Communication specifications

Item Computer
Conforming standard EIA-485 (RS-485)
Number of inverters . :
connected 1:N (max. 32 inverters)
Communication speed Selected between 19200, 9600 and 4800bps
Control protocol Asynchronous
Communication method Half-duplex
S Character system ASCII (7 bits/8 bits) selectable
% & |Stop bit length Selectable between 1 bit and 2 bits.
g '*§ Terminator CRI/LF (presence/absence selectable)
EEE Parity check | Selectable between presence (even/odd) and absence
€ & |Check »
8 2 [system |Sum check | Presence 3
=
Waiting time setting Selectable between presence and absence 2
=}
'S
REMARKS
eFor computer link operation, set 65535 (HFFFF) as the value "- - -" and 65520 (HFFFO0) as

the Pr. 19 value "888".

eRefer to page 48 for handling the RS-485 connector.

eFor parameter instruction codes, refer to the appended parameter instruction code list (page
206).
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<Setting>

To make communication between the personal computer and inverter, initialization of

the communication specifications must be made to the inverter. If initial setting is not

made or there is a setting fault, data transfer cannot be made.

*After making the initial setting of the parameters, always reset the inverter. After you
have changed the communication-related parameters, communication cannot be
made until the inverter is reset.

Parameter Name Setting Description
Station number specified for communication from
n Communication 0 to 31 the RS-f185 connector.
station number Set the inverter station numbers when two or more
inverters are connected to one personal computer.
Communication 48 4800bps
n2 speed 96 9600bps
192 19200bps
8 bits 0 |Stop bit length 1 bit
n3 Stop bit length/ 1 |Stop bit length 2 bits
data length 7 bits 10 |Stop bit length 1 bit
11 |Stop bit length 2 bits
Parity check 0 Absent
n4 presence/ 1 Odd parity present
absence 2 Even parity present
Set the permissible number of retries at occurrence
of a data receive error.
0to 10 |If the number of consecutive errors exceeds the
permissible value, the inverter will come to an alarm
Number of stop (OPT). — - -
n5 communication If a communication error occurs, the mvgrter will not
retries come to an alarm stop. At this time, the inverter can
. be coasted to a stop by MRS or RES input.
(65535) During a communication error (HO to H5), the minor
fault signal (LF) is switched on. Allocate the used
terminal with any of Pr. 64, Pr. 65 (output terminal
function selection).
0 No communication
Communication ﬁet the communice:_tion ct:hteck tim_et[s} intlerval. "
. a no-communication state persists for longer than
nG check time 0.1t0 999 the permissible time, the invgrter will come ?o an
interval alarm stop (OPT).
- Communication check suspension.
L Set the waiting time between data transmission to
n7 Was'te'?t?nt'me 010150 the inverter ar?d response.
9 --- Set with communication data.
0 Without CR/LF
n11 CRILF selection 1 With CR, without LF
2 With CR/LF
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<Computer programming>

(1) Communication protocol
Data communication between the computer and inverter is performed using the
following procedure:

Computer Data read ]|

| (Data flow) Ty |
Inverter 1) 4) 5) | e

Iy >

Inverter 5*1 2)| 3) | !

| (Data flow) N LR LT EELELPEELE
c ter Data write

ompu < >

REMARKS

*1. If a data 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.

(2) Communication operation presence/absence and data format types
Communication operation presence/absence and data format types are as follows:

. Run Running |Parameter| Inverter | Monitor- | Parame-
No. Operation Command|Frequency| Write Reset ing ter Read
Communication request
is sent to the inverter in
1) |accordance with the A A (A" | A(A")*2 A B B
user program in the
computer.
2) {%:ner data processing Present | Present | Present | Absent | Present | Present
Reply data |No error* .
from the (Request C C C Absent (E:')E1 (E"E)*2
3) inverter.(Da |accepted)
ta1)is With error
checked for |(request D D D Absent F F
error) rejected)
Computer processing
4) delay time Absent | Absent | Absent | Absent | Absent | Absent
Answer No error® G G
from (Noinverter| Absent | Absent | Absent | Absent
computerin [processing) (Absent) | (Absent)
5) ;Zglpyoggfato With error.
(Inverter
iSS).c(hl?a?:feg) outputs 3) Absent | Absent | Absent | Absent H H
for error)  [29@in.)

* 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 148.)
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REMARKS |

*1. Setting any of "0.1" to "999" in Pr. 37 "speed display" and "1" in instruction code "HFF" sets
the data format to A" or E" (6-digit data). Also, the output frequency turns to a speed
display, which is valid in 0.01r/min increments. (The third decimal place is invalid.) If the
instruction code "HFF" is other than "1", the display is in 1r/min increments and a 4-digit
data format can be used. Reply data is given in format E if the requested monitor data has
4 digits, in format E' if the data has 2 digits, or in format E" if the data has 6 digits.

*2. The data format to read/write Pr. 37 "speed display" is always E"/A" (6-digit data).

(3) Data format

Data communication between the computer and inverter is made in ASCIl code
(hexadecimal code).

@ Data format types

1) Communication request data from computer to inverter

[Data write]

*q Inv:-zzrter Instruction| 3 Sum
Format A engl siation [ code Waiing Data check |
1 2 3 4 5 6 7 8 9 10 11 12 13« yomberof
*2 . *3
' *1 | Inverter |Instruction],, . Sum *
Format A NG ﬁﬁ?ﬁiggr code \'(r\ﬁétlng Data check 4
1 2 3 4 5 6 7 8 9 10 11 <« Number of characters
2 . *3
U Instruction,,, . Sum |«
—FormatA El\]IQ lgt\‘{"%;‘:’%r code Xr\fénng Data check 4
number Number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15« of
[Data read] characters
Format B * Inv:ez,rter Instruction| V\:a?ting Sum %4
— " |EnQ| Station | code lime "|check

1 2 3 4 5 6 7 8 9 <« Numberofcharacters
2) Reply data from inverter to computer during data write

[No data error detected] [Data error detected]
*1 * *1 *
Format C Inverter | x4 Format D Inverter |Error} *4
e e I Number NAK] iner [°0de Number
1 2 3 4 <« of 1 2 3 4 5« of
characters characters
3) Reply data from inverter to computer during data read
[No data error detected] [Data error detected]
FormatE |1 Inv;Z.rTer Read *1] Sum x4
——— |sTX| Station data eTx| check
1 2 3 4 5 6 7 8 9 10 11 Format F
* *2 * * *2
F tE' 1| inverter | Read | *1] Sum | . 1] Inverter [Error|.
XTE = lorx| gleten | data Jend check [ ™) - Number lyud Sialon fooce)
1 2 3 4 5 6 7 8 9 <«characters 1 2 3 4 5
o Inv*erter Read *1| Sum | .
M STX rftﬁ?ﬁlggr data ETX check 4
1 2 3 4 5 6 7 8 9 10 11 12 13« yomberof
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4) Send data from computer to inverter during data read

[No data error detected] [Data error detected]
(May be omitted)

* *2 * *
Format G 1| Inverter *4 Format H 1| invérter x4
— |ack| station — |Nnak| station
number Number number Number
1 2 3 4 <« of 1 2 3 4 « of
characters characters

REMARKS

*1. Indicates the control code. (Refer to the table below.)

*2. Specify the inverter station numbers between HOO and H1F (stations 0 to 31) in
hexadecimal.

*3.  When communication parameter n7 "waiting time setting" # - - -, create the communication
request data without "waiting time" in the data format.
(The number of characters is decremented by 1.)

*4. CRorLF code
When data is transmitted from the computer to the inverter, codes 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.
Also, the presence or absence of the CR and LF codes can be selected using n11.

(4) Data definitions
1) Control codes

Signal ASCII Code Description
STX H02 Start of Text (Start of data)
ETX HO3 End of Text (End of data)
ENQ HO05 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 206.)
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 206.)
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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 .y
P Inverter data processing time
Inverter = waiting time + data check time
Inverter (setting x 10ms) (12ms)
1 |
Combuter

When communication parameter n7 "waiting time setting" = "- - -", create the communication

request data without "waiting time" in the data format. (The number of characters is
decremented by 1.)

6) Response time

Data sending time
(refer to the following formula)

Inverter data processing time = waiting time + data check time
(set valuex 10ms)  (12ms)

Computer
g N N
Inverter [ACK | [ENQ |
Inviner s 10ms or 10ms or
Computer |<—>| more required more required

Data sending time

(refer to the following formula)
Data sending time
(refer to the following formula)

Inverter data processing time = waiting time + data check time
(set valuex10ms) (12ms)

Computer d ¢ ’
Y
Inverter [ ] \ [ENQ ]
Inverter T jomsor
Com%uter ? more required

Data sending time
(refer to the following formula)
[Formula for data sending time]
1

Number of data characters Communication specification

Communication speed x X (Total number of bits) = Data sending time (s)
(bps) (Refer to page 146) (See below)
@ Communication specification
Name Number of Bits
Stop bit length ; B:%s
Data length g E:{:
. Yes 1 bit
Parity check No 0bit

In addition to the bits in the above table, 1 bit is required for the start bit.
Minimum total number of bits ... 9 bits
Maximum total number of bits ... 12 bits
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7) Signal loss detection (Communication parameter n6 "communication check
time interval®)
If a signal loss (communication stop) is detected between the inverter and
computer as a result of a signal loss detection check, a communication error
(OPT) occurs and the inverter output is shut off.

A signal loss detection is made when the setting is any of "0.1s" to "999s". To
make a signal loss detection, it is necessary to send data (control code refer to
page 147) from the computer within the communication check time interval. (The
send data has nothing to do with the station number)

- Communication check is performed in computer link operation mode from at the
first communication.

- When the setting is "---", communication check (disconnection detection) is not
made.

- When the setting is "0", RS-485 communication is disabled.

Example: When communication parameter n6="0.1 to 999"

Operation Mode <+—External — | <«— Computer link—

ENQ

Computer | v

Inverlt)er | i

Inver(t)er | T

Computer | t | Alarm(OPT)

Check start | I :
NG f----------- I S P Fooee-

chock countr | ] P Time
=—— CAUTION
When the setting is "----" = n6, communication check (signal loss detection) is not

made. When signal is lost (communication is disconnected), motor can not be
stopped from communication.
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8) 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

c
E co| 2,42 Sum

(Example 1) N '(g“ R %ag_’ Data check
Computer — Inverter Q |h2|B° " code

0O 1|E 1]1]0 7 A D|F 4 |« Binarycode

ASCIl code—=| Ho5 [H30H31|H45 H31|H31[H30 H37 H41 H44| H46 H34

< T :‘—‘[—‘

H HHUHHUHMHMHH

30+31+45+31+31+30+37+41+44

H
=1F4
Sum
S s g E| Sum

(Example 2) T = € | Readdata | T |check
Inverter — Computer X | &d2 X| code

0 111 7 7 0 3 0 |« Binary code

ASCII code—=| Ho02 [H30H31|H31 H37 H37 H30[H03[H33 H30

— > —x—

H HHHHH

30;31+31+37+37+30

=130

9) 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. (Refer to page 156.)

REMARKS

code list on page 206.

1.When the data from the computer has an error, the inverter will not accept that data.
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. For monitoring, therefore, design the program to cause the computer to
provide a data read request as required.
3.When the parameter setting is read or written, the data of the link parameter expansion
setting changes depending on the parameter. For the data, refer to the parameter instruction
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M CAUTION

A When the inverter's communication check time interval is not set, interlocks are
provided to disable operation to prevent hazardous conditions.

A Always set the communication check time interval before starting
operation to prevent hazardous conditions.

/\ 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 (OPT).

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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<Setting items and set data>
After completion of parameter settings, set the instruction codes and data then start
communication from the computer to allow various types of operation control and

monitoring.
. Number
No. Item Insér:;::on Description of Data
Digits
HO0000: Communication operation
Operation Read H7B |HO001: External operation .
1 HO0002: PU operation 4 digits
mode . — -
Witel HFB HO000: Commumcahoq operation
HO0001: External operation
HO0000 to HFFFF: Output frequency in 0.01Hz
increments
Pr. 37 = 0 (factory setting) 4 digits
Output HO0000 to HFFFF: Speed in 1r/min increments
frequency H6F  [When Pr. 37 ="0.1 to 999", expansion link parameter
[speed] (HFF)=0
HO000000 to HFFFFFF: Speed in 0.01r/min increments
When Pr. 37 ="0.1 to 999", expansion link parameter 6 digits
(HFF) =1
Output H70 !—lOOOO to HFFFF: Output current (hexadecimal) in 0.01A 4 digits
current increments
HO0000 to HFFFF: Two most recent alarm definitions
Alarm definition display example (instruction code H74)
b15 b8b7 b0
2 ojoj1{1jo|ofojof1foj1{ofojofojo
i EEaaa033020288aa
5 Previous alarm Most recent alarm
= (H30) (HAO)
Alarm data
Data Description |[Data Description
Alarm HOO No alarm H60 OLT -
definition |7+ ©H7S 1H7g 0C1 H80 GF 4 digits
H11 0C2 H81 LF
H12 OC3 H90 OHT
H20 OoV1 HAO OPT
H21 ov2 HBO PE
H22 OoV3 HB1 PUE
H30 THT HB2 RET
H31 THM HCO CPU*
H40 FIN
* Error code may not be returned.
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. Number
No. Item Insér:g:on Description of Data
Digits
b7 b0 b0:——
[oToToToT0 o] 0] bt :Forwars
F le 1 rotation (STF)
[For example 1] b2 : Reverse
[Example 1] HO2 ... Forward rotation (STR)*1
rotation b3 : Current input
[Example 2] HOO ... Stop selection (AU) *1, *2
b4 : Middle speed (RM)*1 o
3 E;Jr::mand HFA b5 : High speed (RH)*1 | 2 digits
b6 : ——
b7 : ——
*1 Function change can be made using Pr. 60 to Pr. 63
(input terminal function selection).
*2 When operating the AU signal using RS-485
communication, set the speed command right to
external. (n9 = 1)
Refer to page 158 for details.
b7 b0 bO: Inverter
[ofo]o]ofofo]1]0] o rFunningd(RUN)*
: Forward rotation
[For example 1_] b2: Reverse rotation
[Example 1] HO2 ... During b3: Up to
forward frequency (SU)
4 |Inverterstatus| rotation _requency 2 diits
monitor [Example 2] H8O ... Stop due to 24 Overload (OL) 9
alarm b5 ———

b6: Frequency
detection (FU)
b7: Alarm occurrence®
* Function change can be made using Pr. 64 and Pr. 65
(output terminal function selection).

153

(2]
z
Q
=
o
=z
2
TS



Communication parameters \
. Number
No. Item Insérgg:on Description of Data
Digits
eWhen Pr. 37 = "0" (factory setting)
The set frequency (RAM or EEPROM) is read.
HO000 to H2EEO: 0.01Hz increments
Set frequency H6D |eWhen Pr. 37 ="0.1 to 999", expansion link parameter
read (RAM) (HFF) =0
The set speed is read. 4 digits
HO0000 to HO3E7: 1r/min increments (6 digits)
eWhen Pr. 37 ="0.1 to 999", expansion link parameter
Set frequency (HFF) =1
read H6E The set speed is read. (The number of data digits is 6
(EEPROM) digits.)
HO0000 to HF3ES58: 0.001r/min increments
eWhen Pr. 37 ="0" (factory setting)
HO0000 to H2EEO (0 to 120.00Hz): Set frequency in
0.01Hz increments
5 When changing the set frequency continuously, write it
Set frequency to the inverter RAM (instruction code: HED).
write HED The minimum setting increments are 0.01Hz but setting
(RAM only) can be made in only 0.1Hz increments.
eWhen Pr. 37 ="0.1 to 999", expansion link parameter
HFF =0 4 digits
HO0000 to HO3E7 (0 to 999): Set speed in 1r/min (6 digits)
increments
eWhen Pr. 37 ="0.1 to 999", expansion link parameter
HFF =1
Se.i fregmncy HO000 to HF3E58 (0 to 999.000): Set speed in 0.001r/
\;Vr:'de ( HEE min increments
EEPROM) Set the number of data digits as 6 digits.
The minimum setting increments are 0.001r/min but
setting can be made in only 0.01r/min increments.
H9696: Resets the inverter.
As the inverter is reset on start of communication by the -
6 |Inverter reset HFD computer, the inverter cannot send reply data back t}:) the 4 digits
computer.
Alarm
7 |definition HF4  [H9696: Alarm history batch clear 4 digits
batch clear
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. Number
No. Item Insérugtlon Description of Data
ode Digits
All parameters return to the factory settings.
Any of four different all clear operations are performed
according to the data.
Pr. | Commu-| Calibra
nication | -tion OFt’l:fr :lE:g
Data Pr. Pr ’
H9696 @) X @) O
g [ALPorameer | G | [Ho966| O 9 o o 4 digits
H5A5A x x @) [©)
H55AA X O ©) O
When all parameter clear is executed for H9696 or
H9966, communication-related parameter settings also
return to the factory settings. When resuming operation,
set the parameters again.
* Pr. 75 is not cleared.
9 Parameter HOO to |Refer to the "Instruction Code List" (page 206) and write
read H63  |and/or read the values as required. 4 digits
10 Parameter H80 to |When setting Pr.100 and later, set link parameter 9
write HE3 |expansion setting.
Link Read H7F |Setany of HOO to HO9 to change the parameter settings.
11 giprg:sei:)er: For details of the settings, refer to the parameter 2 digits
sefting Write| HFF |instruction code list (page 206).
When setting the bias/gain (instruction code H5E to H61,
HDE to HE1) parameters
Second |Read HBC  |HOO: Frequency (*1)
parameter, HO1: Analog ) .
12 |changing L—|02: Analog value of terminal (*2) ) ) 2 digits
(Code 1. The gain frequencies may also be written using Pr.
HFF = 1) _ 38 and Pr. 39 (instruction codes A6 and A7).
Writel HEC [*2. When a voltage is given to the external terminal to
make bias or gain calibration, the data value written
is 4 digits.

For the instruction codes HFF, HEC, their set values are held once they are written, but
changed to 0 when the inverter is reset or all clear is performed.
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<Error Code List>
The corresponding error code in the following list is displayed if an error is detected in

any communication request data from the computer:

Inverter
Operation

ICE::)rc‘I)er Item Definition

Computer The number of errors consecutively detected in
HO 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 Brought to an
H2 Sum check |The sum check code in the computer does not match  |alarm stop (OPT)
error that of the data received by the inverter. if error occurs
Data received by the inverter is in wrong protocol, data |continuously

H3 z’rr;)()t?col receive is not completed within given time, or CR and |more than the
LF are not as set in the parameter. a:clowable number
H4 gﬁa\orplng The stop bit length is not as specified by initialization. orretries
H5 Overrun New data has been sent by the computer before the
error inverter completes receiving the preceding data.
H6

Does not accept
H7 Character |The character received is invalid (other than 0 to 9, A to |received data but

error F, control code). is not brought to
alarm stop
H8 — —
H9 —
Parameter write was attempted in other than the computer
HA |Mode error link operation mode or during inverter operation. Does not accept

HB Instruction received data but
code error is not brought to
HC Data range |Invalid data has been specified for parameter write, alarm stop.
error frequency setting, etc.

The specified command does not exist.

HE | — — —

(5) Operation at alarm occurrence

Operation Mode
; Communication
Fault Location Status Operation External Operation
(RS-485 connector)

Inverter operation Stop Stop
Inverter fault Communication cl:?osr{r?sgtor Continued Continued
Communication error |Inverter operation Stop/continued (*3) Continued
(Communication from - [RS-485
RS-485 connector) Communication connector Stop Stop

*3: Can be selected using the corresponding parameter (factory-set to stop).
(6) Communication error

Fault Location Error Message Remarks
(Operation panel)
Communication error .
(Communication from RS-485 connector) OPT Error code is OPT
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(7) Program example

‘To change the operation mode to computer link operation

Program
Line number | Initial setting of I/0O file |
10 OPEN"COM1:9600,E,8,2,HD"AS #1 % Opening the communication file
20 COMST1,1,1:COMST1,2,1 % ON/OFF setting of circuit control signals (RS, ER)
30 ON COM(1)GOSUB*REC % Interrupt definition for data receive
40 COM(1)ON % Interrupt enable

50 D$="01FB10000" | Send data setting |

60 S=0 [ Sum code calculation |

70 FOR 1=1 TO LEN(D$)
80 A$=MID$(D$,1,1)

90 A=ASC(AY%)

100 S=S+A

110 NEXT |

120 D$=CHR$(&H5)+D$+RIGHT$(HEX$(S),2) * Addition of control and sum codes

130 PRINT#1,D$ | Data send |
| Interrupt data receive |

140 GOTO 50 : ;
* Interrupt occurrence during data receive

1000 *REC

1010 IF LOC(1)=0 THEN RETURN
1020 PRINT"RECEIVE DATA"
1030 PRINT INPUTS$(LOC(1),#1)
1040 RETURN

General flowchart

Line number
10 [ )/O file initial
to setting
40

1000

50 | Send data processing
O Data setting

O Sum code calculation
140 | O Data send

L ]

Receive data processing
Interrupt to | O Data import
O Screen display

to

1040
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2.15.2 Operation and speed command source (n8 B, n9 BlE)

Used to make valid the run and speed commands from the computer or external
terminals.

Factory | Setting
Setting | Range
Operation 0 0.1

command source

Parameter Name Remarks

n8 (338)
Setting is enabled when Pr. 30 ="1"

n9 (339) |[SPeed 0 0, 1
command source ’

The parameter numbers within parentheses are those for use of the parameter unit
(FR-PUO4).

<Setting>

In the computer operation mode, commands from the external terminals and computer
are as listed below.

(Refer to page 109 for Pr. 60 to Pr. 63 (input terminal function selection).)

o ti n8 (Pr. 338) "operatlon 0: 0: 1: 1:
peration| .o mmand source” Computer|Computer| External | External
location w - - - - Remarks
selection [N9 (Pr. 339) "speed 0: 1: 0: 1:
command source" Computer| External |Computer| External
Fixed g)_lr_vl\:/?rd rotation command Computer | Computer | External | External
function : .
(Terminal- ]E)omputer link operation Computer . Computer o
equivalent requency
function) i — Externa: — Externa:
— xterna — xterna
Low-speed run — ey
0 command (RL) Computer | External | Computer| External |Pr.59="0
Middle-speed run — ey
1 command (RM) Computer | External | Computer| External |Pr.59="0
High-speed run — ey
2 command (RH) Computer | External | Computer| External |Pr.59="0
Second function
3 selection (RT) Computer | Computer | External | External
5 |4 (C/;’Ljr)e”t input selection | Icombined| —  |Combined
c
S| E Start self-holding
«g o 5 selection (STOP) — — External | External
2|3 Output stop (MRS) Combined [Combined| External | External |Pr.79="7"
c .
o | a External thermal relay
g o 7 input (OH) External | External | External | External
g 3 |8 (1R5-Es);())eed selection Computer | External |Computer| External |Pr.59="0"
& . .
9 .(Jj)ggs)eratlon selection — — External | External
10 [Reset (RES) External | External | External | External
PID control valid
14 terminal (X14) Computer | External | Computer| External
PU-external operation
16 switch-over (X16) External | External | External | External
Reverse rotation
~ |command (STR) Computer | Computer | External | External
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o . [n8 (Pr. 338) "operation 0: 0: 1: 1:
Igg;?it(')?‘" command source" Computer|Computer| External | External | .
selection |N9 (Pr. 339) "speed 0: 1: 0: 1:

command source" Computer| External |Computer| External
RH, RM, %ﬁ%ﬁf%ﬂng Computer | External | Computer| External
RL, REX |(RH,RM,RL) Pr. 59 =
selection 15-speed selection (REX) — — — — 72
function
MRS o
selection Fl\leRoSp)eratlon interlock External | External | External | External |Pr.79="7"
function

[Explanation of table]

External : Operation is valid only from external terminal signal.

Computer  : Operation is valid only from computer.

Combined : Operation is valid from either of external terminal and computer.
— : Operation is invalid from either of external terminal and computer.

—— CAUTION
When Pr. 79 "operation mode selection" is set to "7" (PU operation interlock

function), only the external terminal is made valid independently of the n8 and
n9 settings because the MRS terminal is shared.

2.15.3 Link startup mode selection (n10 B )

The operation mode at power on and at power restoration after instantaneous
power failure can be selected.

Set "1" in n10 to select the computer link operation mode.

After a link start, parameter write is enabled with a program.

Parameter Name Fact'o ry | Setting Remarks
Setting | Range
n10 (340) |LiNk startup. 0 0,1 |Setting is enabled when Pr. 30 = "1
mode selection

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).
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<Setting>
n10 Pr. 79 Operation Mode at
Setting | Setting Power on or Power Remarks
Restoration
. Can be changed to the computer link operation
0 External operation mode mode by RS-%SS communicgtion. P
1 PU operation mode Operation mode cannot be changed.
2 External operation mode Can be changed to the computer link operation
mode by RS-485 communication.
3 External/PU combined
mode Operation mode cannot be changed
4 External/PU combined '
0 mode
(Factory MRS signal ON.....Can be changed to PU
setting) 7 |External operation mode ggﬁﬁ:ﬁ:;;ﬁ;s_%s
(PU operation interlock) MRS signal OFF...Operation mode cannot be
changed.
*X16 S|gpal ON Can be changed to the computer link operation
Started in the external L
. mode by RS-485 communication.
8 operation mode.
X 16 signal OFF
Started in the PU Operation mode cannot be changed.
operation mode.
0 Computer link operation |Can be changed to the external operation mode
mode by RS-485 communication.
1 PU operation mode Operation mode cannot be changed.
2 Computer link operation |Can be changed to the external operation mode
mode by RS-485 communication.
3 External/PU combined
mode Operation mode cannot be changed
4 External/PU combined P ged.
mode
PU operation interlock
1 MRS signal ON Can be changed to external operation by RS-
Started in the computer |485 communication.
7 link operation mode.
MRS signal OFF
Started in the external |Operation mode cannot be changed.
operation mode.
.)S(SaGRZgri‘:ltr(\)echomputer Can be changed.to external operation by RS-
: . 485 communication.
8 link operation mode.
X 16 signal OFF
Started in the PU Operation mode cannot be changed.
operation mode.

¢ n10 can be changed from the operation panel independently of the operation mode.
o Setting of n10 = "1" is made valid when "0" or "2" is set in Pr. 79 "operation mode
selection”.

m Refer to to [« “(page 143)
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2.15.4 EEPROM write selection (n12 H )

You can choose whether the parameters are stored into the EEPROM or not at
the parameter setting for computer communication. When performing parameter
write frequently, write them to the RAM.

Parameter Name Fact'o ry | Setting Remarks
Setting Range
0: Written to RAM and EEPROM
EEPROM write 1: Written to RAM only
n12 (342) selection 0 0.1 Not written to EEPROM*
Setting is enabled when Pr. 30 = "1"

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).

*When the parameter setting is "not written to EEPROM" (setting=1), the settings return to the
original values (values saved in the EEPROM) at power-on reset or terminal reset.
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2.16 Parameter unit (FR-PU04) setting

When the optional parameter unit (FR-PU04) is connected to the RS-485
connector of the inverter, you can make the environment setting of the
parameter unit.

=—— CAUTION
When the parameter unit (FR-PU04) is used, operation from the operation panel

is not accepted. (The stop key () is valid)
2.16.1 PU display language selection (n13 E)

By setting the communication parameter n13 "PU display language selection”,
you can switch the display language of the parameter unit to another.

Parameter Name Fact_o ry | Setting Remarks
Setting | Range
n13 (145) |PJ display language 0 Oto7 |Setting is enabled when Pr. 30 = "1"
selection

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).

<Setting>

n13 Setting Display Language
0 Japanese (factory setting)

English

German

French

Spanish

Italian
Swedish

Finnish

N O O B W N =

2.16.2 PU buzzer control (n14 Hg)

By setting the communication parameter n14 "PU buzzer control", you can
control "beep" produced when any of the parameter unit (FR-PU04) keys is
operated.

Factory | Setting

Parameter Name Setting | Range

Remarks

0: Without sound

n14 (990) | PU buzzer control 1 0,1 1: With sound (factory setting)
Setting is enabled when Pr. 30 ="1"
The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).
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2.16.3 PU contrast adjustment (n15 B )

By setting the communication parameter n15 "PU contrast adjustment”, you can
adjust the LCD contrast of the parameter unit (FR-PU04). When using the FR-
PUO4, adjust the numerical value to any darkness with the @/@ and define
that brightness with the of the parameter unit.

Factory | Setting
Setting | Range
n15(991) | PU contrast adjustment 58 0 to 63 |Setting is enabled when Pr. 30 = "1"
The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).

Parameter Name Remarks

2.16.4 PU main display screen data selection (n16 B )

| You can choose the main display screen of the parameter unit (FR-PU04).

Parameter Name Fact? ry | Setting Remarks
Setting | Range
PU main display
n16 (992) | screen data 0 0, 100 |Setting is enabled when Pr. 30 ="1"
selection

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO04).

<Setting>
When "100" is set in n16, the monitor value is different depending on whether the
inverter is at a stop or running.

n16
0 100
During operation/stop During stop During operation
Output frequency Output frequency Set frequency Output frequency
Output current Output current
Alarm display Alarm display

eDuring an error, the output frequency at error occurrence appears.
eDuring MRS signal is on, the values displayed are the same as during a stop.
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eSpeed display = Pr. 37 "speed display" (refer to page 91)
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2.16.5 Disconnected PU detection/PU setting lock selection
(n17 R )

You can choose the connector disconnection detection function of the
parameter unit (FR-PUO4) and the control source of the PU (operation panel,
FR-PUO04).
@ Disconnected PU detection :
This function detects that the parameter unit (FR-PUO4) has been
disconnected from the inverter for longer than 1s and causes the inverter to
provide an alarm output (PUE) and come to an alarm stop. When the PU has
been disconnected since before power-on, it is not judged as an alarm.
@ PU setting lock :
Control source of operation command, frequency command and parameter
setting is restricted to the operation panel or parameter unit (FR-PUO04).

Factory Setting
Setting Range

Disconnected PU detection/ Setting is enabled when
n17 (993) PU setting lock 0 0.1,10 Pr.30="1"

The parameter numbers in parentheses are those for use with the parameter unit (FR-
PUO4).

Parameter Name Remarks
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<Setting>
n17 Setting Disconnected PU Detection PU Setting Lock*
0 Operation is continued as-is if the PU is disconnected

(without disconnected PU detection)

1 Inverter output is shut off when the PU is disconnected
(with disconnected PU detection)

Parameter unit (FR-
PUO04) is valid

10 Operation is continued as-is if the PU is disconnected
(without disconnected PU detection)

Operation panel is
valid

* The monitor display and the are valid.
—— CAUTION

The motor decelerates to a stop when the PU is disconnected during PU jog
operation with n17 set to any of "0, 10" (operation is continued if the PU is

disconnected).

When RS-485 communication operation is performed through the RS-485 connector, the reset
selection/PU stop selection function is valid but the disconnected PU detection function is

invalid.

/AN CAUTION

hazardous conditions.

/\ Do not reset the inverter while the start signal is being input.
Doing so will cause the inverter to start immediately after a reset, leading to
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3.
PROTECTIVE
FUNCTIONS

This chapter explains the "protective functions" of this
product.
Always read the instructions before using the equipment.

3.1 Errors (Alarms) ......oovcciiemeenissennes s 168
3.2 Troubleshooting ......cccccccceeiiiiiiirere e 178
3.3 Precautions for maintenance and inspection... 181
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3.1 Errors (Alarms)

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 power supply 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.

@ Alarm indication .........c.ccccccveeeenneenn. When the protective function is activated, the
operation panel display automatically switches
to the above indication.

@ Resetting method..........ccccccceeee When the protective function is activated, the
inverter output is kept stopped. Unless reset,
therefore, the inverter cannot restart. Switch
power off once, then on again; or apply RES
signal for more than 0.1s. If the RES signal is
kept on, "Err." appears (flickers) to indicate that
the inverter is in a reset status.

@® When the protective function is activated, take the appropriate corrective action,

then reset the inverter, and resume operation.
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3.1.1  Error (alarm) definitions

(1) Major failures

When the protective function is activated, the inverter output is shut off and the alarm
is output.

Operation Panel Indication oc1 :-: :- " FR-PU04 OC During Acc
Name Overcurrent shut-off during acceleration

When the inverter output current reaches or exceeds
approximately 150% of the rated inverter current during

Description acceleration, the protective circuit is activated to stop the inverter
output.
Check for sudden acceleration.
. Check that the downward acceleration time is not long in vertical
Check point

lift application.

Check for output short-circuit/earth (ground) fault.

Increase the acceleration time.

Shorten the downward acceleration time in vertical lift application.

Corrective action

Operation Panel Indication 0C2 ,'-::

- FR-PU04 Stedy Spd OC

Name Overcurrent shut-off during constant speed
When the inverter output current reaches or exceeds
approximately 150% of the rated inverter current during constant-

Description speed operation, the protective circuit is activated to stop the
inverter output.
Check point Check for sudden load ghange.
Check for output short-circuit/earth (ground) fault.
Corrective action Keep load stable.

Y -

“l,' < FR-PU04 OC During Dec

Name Overcurrent shut-off during deceleration

When the inverter output current reaches or exceeds
approximately 150% of the rated inverter current during
deceleration (other than acceleration or constant speed), the
protective circuit is activated to stop the inverter output.
Check for sudden speed reduction.

Check point Check for output short-circuit/earth (ground) fault.

Check for too fast operation of the motor's mechanical brake.
Increase the deceleration time.

Adjust brake operation.

Operation Panel Indication 0oC3

Description

PROTECTIVE FUNCTIONS

Corrective action

3
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Operation Panel Indication ov1 ,'-: " : FR-PU04 OV During Acc
Name Regenerative overvoltage shut-off during acceleration
When the main circuit DC voltage in the inverter rises to or above
the specified value due to excessive regenerative energy during
Description acceleration, 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 downward

acceleration in vertical lift load)

Corrective action

» Decrease the acceleration time.
* Install a power factor improving reactor.

Operation Panel Indication

ov2 lo12 | FRPUO4 | Stedy Spd OV

Name

Regenerative overvoltage shut-off during constant speed

Description

When the main circuit DC voltage in the inverter rises to or above
the specified value due to excessive regenerative energy during
constant speed, 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.
* Install a power factor improving reactor.

Operation Panel Indication

[
[

2
o

ov3 FR-PU04 OV During Dec

Name

Regenerative overvoltage shut-off during deceleration or stop

Description

When the main circuit DC voltage in the inverter rises to or above
the specified value due to excessive regenerative energy during
deceleration or stop, 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 moment of inertia of the load)

» Decrease the braking duty.

* Install a power factor improving reactor.
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Operation Panel Indication

THM I~ LI | FR-PU04 | Motor Ovrload

Name

I_1
(NN
Motor overload shut-off (electronic thermal relay function) (* 1)

Description

The electronic thermal relay function in the inverter detects motor
overheat due to overload or reduced cooling capability during low-
speed operation to stop the inverter output. When a multi-pole
motor or two or more motors are run, provide a thermal relay on
the output side of the inverter.

Protection from burning due to motor temperature rise.

Check point

Check the motor for use under overload.

Corrective action

* Reduce the load weight.
» For a constant-torque motor, set the constant-torque motor in Pr.
71 "applied motor".

Operation Panel Indication

o FR-PU04

THT Inv. Overload

Name

Inverter overload shut-off (electronic thermal relay function) (* 1)

Description

If a current of more than 120% of the rated output current flows
and overcurrent shut-off does not occur (150% or less), inverse-
time characteristics cause the electronic thermal relay function to
be activated to stop the inverter output in order to protect the
output transistors.

Output transistor protection from overheat

Check point

Check the motor for use under overload.

Corrective action

Reduce the load weight.

*1. Resetting the inv
electronic thermal

erter initializes the internal thermal integrated data of the

relay function.

Operation Panel Indication

FIN [y

h : FR-PU04 H/Sink O/Temp

(N}

Name Fin overheat
L. If the heatsink overheats, the temperature sensor is actuated to
Description ;
stop the inverter output.
Check point » Check for too high ambient temperature.

» Check for heatsink clogging.

Corrective action

Set the ambient temperature to within the specifications.

Operation Panel Indication GF ,' “'- FR-PU04 Ground Fault
Name Start-time output side earth (ground) fault overcurrent
This function stops the inverter output if an earth (ground) fault
Description overcurrent flows due to an earth (ground) fault which occurred on
the inverter's output (load) side. Made valid when Pr. 40 "start-time
earth (ground) fault detection selection" = "1".
ch . Check for an earth (ground) fault in the motor and connection
eck point

cable.

Corrective action

Remedy the earth (ground) fault portion.
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Operation Panel -
P ioation LF = FR-PU04 |E.LF
Name Output phase failure protection

This function stops the inverter output if one of the three phases

Description (U, V, W) on the inverter's output side (load side) opens at motor
start.
» Check the wiring (Check that the motor is normal.).

Check Point » Check that a motor used is not smaller (two ranks or less) than

an inverter in capacity.

Corrective Action

» Wire the cables properly.

» Set "0" (without output phase failure protection) in H8 "Output
phase failure protection selection" when using a smaller motor
(two ranks or less) than an inverter in capacity.

Operation Panel Indication

OHT 4" | FrR-PU04 OH Fault

Name

External thermal relay (*2)

Description

If the external thermal relay provided for motor overheat protection
or the internally mounted temperature relay in the motor switches
on (contacts open), the inverter output is stopped. Even if the relay
contacts are reset automatically, the inverter will not restart unless
it is reset.

Check point

» Check for motor overheating.
+ Check that the value of 7 (OH signal) is set correctly in any of Pr.
60 to Pr. 63 (input terminal function selection).

Corrective action

Reduce the load and operating duty.

is set to OH.

*2. Functions only when any of Pr. 60 to Pr. 63 (input terminal function selection)

Operation Panel Indication

oLT M7 | FRPU0A | stilPrevSTP

Name Stall prevention (overload)
Description The running frequency has fallen to 0 by stall prevention operation
P activated. OL appears while stall prevention is being activated.
Check point Check the motor for use under overload.

Corrective action

Reduce the load weight.

Operation Panel Indication

OPT 100 | FRPU04 Option Fault

gy

Name Communication error
Stops the inverter output if a setting error or connection
Description (connector) fault occurs during use of RS-485 communication
function.
Check point Check that the connector is plugged securely.

Corrective action

Make connection securely.
Please contact your sales representative.

172




/ Errors (Alarms)

Operation Panel Indication PE ,':' :: FR-PU04 Corrupt Memory
Name Parameter storage device alarm
I A fault occurred in parameters stored
Description (example: EEPROM fault).
Check point Check for too many number of parameter write times.
Corrective action Please contact your sales representative.
Operation Panel Indication PUE ,':' : ,' :: FR-PU04 PU Leave Out
Name Parameter Unit disconnection
Stops the inverter output if communication between inverter and
Descriotion PU is suspended, e.g. if the PU is disconnected with "1" set in the
P communication parameter n17 "disconnected PU detection/PU
setting lock".
» Check that the FR-PUO04 is fitted securely.
Check point » Check the setting of the communication parameter n17

"disconnected PU detection".
Corrective action Fit the FR-PUO4 securely.

Operation Panel Indication RET r :- FR-PU04 Retry No Over

—
5

Name Retry count over
If operation cannot be resumed properly within the number of

Description retries set, this function stops the inverter output.
Check point Find the cause of alarm occurrence.
Corrective action Eliminate the cause of the error preceding this error indication.
Operation Panel Indication| ~ CPU PRl | Fr-PUoa CPU Fault
Name CPU error
If the arithmetic operation of the built-in CPU does not end within a
Description predetermined period, the inverter self-determines it as an alarm
and stops the output. »
Check point — 8
Corrective action Please contact your sales representative. 5
4
2
(2) Minor failures m
When the protective function is activated, the output is not shut off. You can make %
parameter setting to output the minor fault signal. (Set "98" in any of Pr. 64, Pr. 65 &
(output terminal function selection). Refer to page 111.) g
Operation Panel Indication FN ,'- = FR-PU04 FN 3
Name Fan trouble
Description For the inverter which contains a cooling fan, = ~ appears on the
operation panel when the cooling fan stops due to a fault.
Check point Check the cooling fan for a fault.
Corrective action Replace the fan.
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(3) Warnings

Operation Panel Indication oL ,",' ! FR-PU04 oL
Name Stall prevention (overcurrent)

If a current of more than 120% (* 3) of the rated
inverter current flows in the motor, this function
stops the increase in frequency until the overload
current decreases to prevent the inverter from
resulting in overcurrent shut-off. When the overload
current has decreases below 120%, this function
increases the frequency again.

If a current of more than 120% (* 3) of the rated
inverter current flows in the motor, this function

During
acceleration

During lowers the frequency until the overload current
o constant-
Description speed decreases to prevent overcurrent shut-off. When
P . the overload current has reduced below 120%, this

operation Lo
function increases the frequency up to the set
value.
If a current of more than 120% (* 3) of the rated
inverter current flows in the motor, this function

During stops the decrease in frequency until the overload

current decreases to prevent the inverter from

resulting in overcurrent shut-off. When the overload

current has decreases below 120%, this function
decreases the frequency again.

Check point Check the motor for use under overload.

» The acceleration/deceleration time may change.

* Increase the stall prevention operation level with Pr. 22 "stall
prevention operation level", or disable stall prevention with Pr. 21
"stall prevention function selection".

» Check that the torque boost (Pr. 0) setting is not higher than

deceleration

Corrective action

required.
*3. The stall prevention operation current can be set as desired. It is factory-set to
120%.
Operation Panel Indication oL o ,'- FR-PU04 oL
Name Stall prevention (overvoltage)
If the regenerative energy of the motor increases
. too much to exceed the brake capability, this
i During . .

Description deceleration function stops the decrease in frequency to prevent
overvoltage shut-off. As soon as the regenerative
energy has reduced, deceleration resumes.

Check point Check for sudden speed reduction.
The deceleration time may change. Increase the deceleration time
using Pr. 8 "deceleration time".

Corrective action
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Operation Panel Indication PS - FR-PU04 PS
Name PU stop
Pr. 75 "reset selection/PU stop selection" had been set and a stop
Description was made by pressing the of the operation panel or
parameter unit (FR-PU04) during operation in the external
operation mode.
Check point Check for a stop made by pressing the of the operation

panel during external operation.

Corrective action

Refer to page 116.

Operation Panel Indication

-
)

T = '
UV/F5J RN K ul= K]

Name

Undervoltage

Description

If the power supply voltage of the inverter decreases, the control
circuit will not operate properly and will result in decreased motor
torque or increased heat generation. To prevent this, if the power
supply voltage decreases below about 150VAC (below about
300VAC for the three phase 400V power input series), this function
stops the inverter output.

. . . "
When undervoltage occurs during inverter operation, L and

Fad are displayed on the operation panel alternately.

Check point

» Check for a start of large-capacity motor.
» Check that the power supply capacity is as indicated in the
specifications (Refer to page 196.).

Corrective action

Check the power supply system equipment such as the power
supply.
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(4) Write errors
Operation Panel Indication Er1 :: - " FR-PU04 Control Mode

Name Write disable error
» Write was performed with "1" (write disable) set in Pr. 77
"parameter write disable selection".
Description  Frequency jump setting range overlapped.

» Parameter write was performed though the operation panel does
not have the write precedence.

Corrective action

» Check the setting of Pr. 77 "parameter write disable selection".
(Refer to page 119.)

+ Check the settings of Pr. 31 to 36 (frequency jump). (Refer to
page 90.)

* When the FR-PUO04 is fitted and n17 = "0" or "1", the operation of
the operation panel is invalid.
For RS-485 connector (RS-485) communication, the operation of
the operation panel is invalid.

. i - In PU/EXT Mode
Operation Panel Indication Er2 :: - ,:' FR-PU04 OPERATOR ERR
Name Write-while-running error/mode designation error
» Write was performed during operation.
Descrioti » An attempt was made to change the Pr. 79 setting to the
ption

operation mode where the run command has been input.
» Write was performed in the external operation mode.

Corrective action

* After stopping operation, make parameter setting.
* After setting the operation mode to the "PU operation mode",
make parameter setting. (Refer to page 120.)

Operation Panel Indication

Er3 FR-PU04 Incr I/P

Name

Calibration error

Description

Analog input bias and gain calibration values are too close.

Corrective action

Check the settings of C3, C4, C6 and C7 (calibration functions).
(Refer to page 92.)
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3.1.2 To know the operating status at the occurrence of alarm
(only when FR-PUO04 is used)

When any alarm has occurred, the display automatically switches to the indication of the

corresponding protective function (error). By pressing the at this point without
resetting the inverter, the display shows the output frequency. Inthis way, it is possible to
know the running frequency at the occurrence of the alarm. It is also possible to know
the current in the same manner. After resetting, you can confirm the definitions in "Alarm
History". (For details, refer to the instruction manual of the parameter unit (FR-PU04).)

3.1.3 Correspondence 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 | Display Actual | Display Actual | Display
@ | [ & /i
] = |
g ] © | [
E ® | [ ® |k
4 5 ® | F
® | B 3
E g T
g O | ] ]
® | F ¥ :

1 0 | [

3.1.4 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.

Recover about 1s after reset is cancelled.

r '_:u_:'(FSJ) and E:‘ i~.(Err) appears alternately on the operation panel during reset.

Operation 1 ....... Using the operation panel, perform a reset with the.
(Enabled only when the inverter protective function is activated
(major failure))

Operation 2........ Switch power off once, then switch it on again after the LED on the
operation panel turns off.

Operation 3 ....... Turn on the reset signal (RES). (Assign this signal using any of Pr.
60 to Pr. 63.) (Refer to page 40, 109.)

177

PROTECTIVE FUNCTIONS

3




Troubleshooting \

3.2 Troubleshooting

POINTS

If the cause is still unknown after every check, it is recommended to initialize the
parameters (return to factory setting) then reset the required parameter values and
check again.

3.2.1 Motor remains stopped

| 1) 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.

(Check that P-P1 of the filter pack are connected correctly.)

L{2) 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.

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.
(Assign signals MRS and RES using Pr. 60 to Pr. 63 (input terminal
function selection).)

Check that the sink or source jumper connector is fitted securely.

| 3) Check the parameter settings |

Check that the reverse rotation prevention (Pr. 78) is not selected.

Check that the operation mode (Pr. 79) setting is correct.

Check that the bias and gain (C2 to C7) settings are correct.

Check that the starting frequency (Pr. 13) setting is not greater than the
running frequency.

Check that various operational functions (such as three-speed operation),
especially the maximum frequency (Pr. 1), are not zero.

| 4) Check the load |

Check that the load is not too heavy.
Check that the shaft is not locked.

5) Others

Check that the operation panel display does not show an error (e.g. OC1).
Check that the Pr. 15 "jog frequency" setting is not lower than the Pr. 13
"starting frequency" value.
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[ 3.2.2 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.

L— Check the setting of Pr. 17 "RUN key rotation direction selection".

[ 3.2.3 Speed greatly differs from the setting |
— Check that the frequency setting signal is correct. (Measure the input signal level.)
— Check that the following parameter settings are correct (Pr. 1, Pr. 2, Pr. 19,
Pr. 38, Pr. 39, Pr. 95, C2 to C7).
— Check that the input signal lines are not affected by external noise. (Use
shielded cables)
— Check that the load is not too heavy.

[ 3.2.4 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.

— Check that the torque boost setting is not too large to activate the stall
prevention function.

[ 3.2.5 Motor current is large |
E Check that the load is not too heavy.

Check that the torque boost setting is not too large.
Check that the rated motor frequency is set in the Pr. 3 "base frequency".

[ 3.2.6 Speed does not increase |
E Check that the maximum frequency setting is correct.

Check that the load is not too heavy. (In agitators, etc., load may become
heavier in winter.)

Check that the torque boost setting is not too large to activate the stall
prevention function.

[ 3.2.7 Speed varies during operation |
When slip compensation is selected, the output frequency varies with load
fluctuation between 0 and 2Hz. This is a normal operation and is not a fault.
— 1) Inspection of load |
L Check that the load is not varying.
—12) Inspection of input signal |
E Check that the frequency setting signal is not varying.

(2]
=z
Q
-
o
=z
2
T8
w
2
[
(%
w
=
o
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o

3

Check that the frequency setting signal is not affected by noise.
Check for a malfunction due to an undesirable current when the
transistor output unit is connected. (Refer to page 26.)
3) Others
Check that the wiring length is not too long.
Check that GD? load is not small. (at the motor GD? or smaller)
...... FR-F540J-1.5K to 3.7K

If so, set the Pr. 72 "PWM frequency selection" to 6kHz or higher.
(Check for noise or leakage current problem.)
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3.2.8 Operation mode is not changed properly

If the operation mode does not change correctly, check the following:
! 1. External input signal |............ Check that the STF or STR signal is off.
When it is on, the operation mode cannot be
changed.
_‘ 2. Parameter setting| ................ Check the Pr. 79 setting.

When the Pr. 79 "operation mode selection”
setting is "0", switching input power on places
the inverter in external operation mode. Press

the to switch to PU operation mode.

For other settings (1 to 8), the operation mode
is limited accordingly.
(For details of Pr. 79, refer to page 120.)

3.2.9 Operation panel display is not operating

': Make sure that terminals PC-SD are not shorted.
Make sure that the connector is fitted securely across terminals P-P1.
(Check that P-P1 of the filter pack are connected correctly.)

3.2.10 Parameter write cannot be performed

— Make sure that operation is not being performed (signal STF or STR is not ON).

— Check that the @ () was pressed.

— Make sure that you are not attempting to set the parameter outside the setting
range.

— Make sure that you are not attempting to set the parameter in external
operation mode.

— Check Pr. 77 "parameter write disable selection”.

3.2.11 Motor produces annoying sound
t Check the Pr. 70 "Soft-PWM setting" and Pr. 72 "PWM frequency selection"

settings.
Make sure that the deceleration time is not too short.
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3.3 Precautions for maintenance and inspection

The inverter is a static unit mainly consisting of semiconductor devices. Daily
inspection must be performed to prevent any fault from occurring due to the adverse
effects of the operating environment, such as temperature, humidity, dust, dirt and
vibration, changes in the parts with time, service life, and other factors.

3.3.1 Precautions for maintenance and inspection

For some short time after the power is switched off, a high voltage remains in the
smoothing capacitor. When accessing the inverter for inspection, wait for at least 10
minutes after the power supply has been switched off, and then make sure that the
voltage across the main circuit terminals P-N of the inverter is not more than 30VDC
using a tester, etc.

3.3.2 Inspection item

(1) Daily inspection
eBasically, check for the following faults during operation.
1)Motor operation fault
2)Improper installation environment
3)Cooling system fault
4)Abnormal vibration, abnormal noise
5)Abnormal overheat, discoloration
¢ During operation, check the inverter input voltages using a tester.
(2) Cleaning
Always run the inverter in a clean status.
When cleaning the inverter, gently wipe dirty areas with a soft cloth immersed in
neutral detergent or ethanol.

—— CAUTION

Do not use solvent, such as acetone, benzene, toluene and alcohol, as they will g
cause the inverter surface paint to peel off. E
. . . . 4
3.3.3 Periodic inspection 2
w
Check the areas inaccessible during operation and requiring periodic inspection. 2
Consult us for periodic inspection. ‘E’
1)Cooling system fault. ...........c...cceee. Clean the air filter, etc. Q
2)Tightening check and retightening ....... The screws and bolts may become loose *

due to vibration, temperature changes, etc.

Check and tighten them.

Tighten them according to the specified
tightening torque.
3)Check the conductors and insulating materials for corrosion and damage.
4)Measure insulation resistance.
5)Check and replace the cooling fan, smoothing capacitor and relay.
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3.3.4 Insulation resistance test using megger

1) Before performing the insulation resistance test on the external circuit, disconnect
the cables from all terminals of the inverter and filter pack so that the test voltage is
not applied to the inverter.

2)For the continuity test of the control circuit, use a tester (high resistance range) and
do not use the megger or buzzer.

3)For the inverter, conduct the insulation resistance test on the main circuit only as
shown below and do not perform the test on the control circuit. (use the 500VDC
megger)

Motor
R Inverter Uf------ a
I =0
T Wp=-----*
500VDC [ @)
AN
megger S J_
| Earth (Ground) terminal

3.3.5 Pressure test

Do not conduct a pressure test. Deterioration may occur.
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3.3.6 Daily and periodic inspection

c Interval ®
5E= Inspection 5 Corrective | g x
S 3 - Inspection Item 2|3 _|ActionatAlarm |5 &
-1 Item R ® o
") als Occurrence 2

£ & (5}

. Check the ambient temperature,
Surrounding - . . ) Improve
. humidity, dirt, corrosive gas, oll @] .
environment . environment
_ mist, etc
©
o o Check alarm
[J]
S |overall unit Check for unusual vibration and o location and
0] noise :
retighten
Power supply [Check that the main circuit voltages o Inspect the power
voltage and control voltages are normal *1 supply
(1)C_heqk wﬂh_megger(across main Contact the
circuit terminals and earth O
: manufacturer
(ground) terminal).
2) Check for loose screws and .
General ( )bolts. O |Retighten
(3) Check for overheat traces on the o Contact the
parts. manufacturer
(4) Check for stain O |[Clean
(1) Check conductors for distortion. o |Contact the
Conductors, (2) Check cable sheaths for manufacturer
cables breakage and deterioration o Contact the
(crack, discoloration, etc.) manufacturer
= Check for unusual odor and Stop the device
o |Transformer/ . . L
= abnormal increase in whining @] and contact the
O |reactor
c sound. manufacturer.
g Stop the device
Terminal block |Check for damage. O [and contact the
manufacturer.
Smogthing (1) Check for liquid leakage. @) Contact the
aluminum manufacturer
electrolytic (2) Check for safety valve projection o |Contact the
capacitor and bulge. manufacturer
Relay/ Check that the operation is normal o Contact the
contactor and no chatter is heard. manufacturer
(1) Check for crack in resistor o Contact the
. insulation. manufacturer
Resistor Contact th
(2) Check for a break in the cable. o |~omactine
manufacturer
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c Interval ®
= Inspection 5 Corrective | g x
S Eem Inspection Item 2 |B | Action at Alarm S 2
< o) S |'=*| Occurrence |8 ©

c 0o 5

£ o o

(1) Check that the output voltages Contact the
across phases with the inverter O
- ) manufacturer
= . operated alone is balanced
3 |Operation . .
£ |check (2) Check that no fault is found in
0 protective and display circuits in o Contact the
g a sequence protective operation manufacturer
% test.
2 (1) Check for unusual odor and Stop the device
= : . O |and contact the
3 | x discoloration.
£ 13 Overall manufacturer.
o
5|6 (2) Check for serious rust o Contact the
£ 2 development manufacturer
o © "
©lo glgg?rlglurt?c Check for liquid leakage in a o Contact the
Y capacitor and deformation trance manufacturer
capacitor
(1)Ch_eck for unusual vibration and o Replace the fan
noise.
GE) Cooling fan (2) Check for loose screws and o |Retighten
3 bolts
>
g (3) Check for stain O |Clean
£ (1) Check for clogging O |[Clean
9 [Heatsink
8 (2) Check for stain O |Clean
Air filter. etc (1) Check for clogging O [Clean or replace
"7 |(2)Check for stain O |[Clean or replace
L (1) Check that display is normal. @) Contact the
- Indication manufacturer
2 (2) Check for stain O |Clean
A Stop the device
Meter Check that reading is normal @] and contact the
manufacturer.
S .
g |Operation Check for vibration and abnormal Stop the device
. . . . ©) and contact the
© |check increase in operation noise
o manufacturer.
-

*1 It is recommended to install a device to monitor voltage for checking the power supply
voltage to the inverter.
*2 One to two years of periodic inspection cycle is recommended. However, it differs according
to the installation environment.

Consult us for periodic inspection.
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®Checking the inverter and converter module
<Preparation>
(1) Disconnect the external power supply cables (R, S, T) and motor cables (U, V, W).
Prepare a tester. (Use 100Q2 range).
<Checking method>

()

Change the polarity of the tester alternately at the inverter terminals R, S, T, U, V, W, P

and N, and check for continuity.

CAUTION

eBefore measurement, check that the smoothing capacitor is discharged.

oAt the time of discontinuity, the measured value is almost «. When there is an
instantaneous continuity, due to the smoothing capacitor, the tester may not
indicate «. At the time of continuity, the measured value is several to several
ten's-of ohms depending on the module type, circuit tester type, etc. If all
measured values are almost the same, the modules are without fault.

Module device numbers and terminals to be checked

185

Tester Polarity Process Tester Polarity Process
@ @ value @ @ value
D1 R P Discontinuity D4 R N Continuity
8 o P R Continuity N R Discontinuity
E % D2 S P Discontinuity D5 S N Continuity
g o P S Continuity N S Discontinuity
8 = D3 T P Discontinuity D6 T N Continuity
P T Continuity N T Discontinuity
U P Discontinuity U N Continuity
5 o TR1 P ] Continuity TR4 N U Discontinuity
£ = V P Discontinuity V N Continuity
g 3 |TRS— Y Continuity | 1Re N v Discontinuity
£ = TR5 W P Discontinuity TR2 w N Continuity
P W Continuity N W Discontinuity
(Assumes the use of an analog meter.)
Converter module (F; Inverter module
; i |1 TR1 TR3 TRS5:
'D1[ D2[ D3|+ ! i
' | - - !
RO—e c . -OU
SO A oV
TO < W
ED42|S DszlS pel: | JT 17 |
: ;L TR4__TR6 TR2;
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3.3.7 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.
The following parts may deteriorate with age because of their structures or physical
characteristics, leading to reduced performance or fault of the inverter. For preventive

maintenance, the parts must be replaced periodically.

Standard Replacement

Part Name Description
Interval

Cooling fan 2 to 3 years Replace (as required)

Main circuit s_moothlng 10 years * Replace (as required)
capacitor

On-board sr_noothmg 10 years * Replace the board (as required)

capacitor

Relays — Replace as required

*The design life of electrolytic capacitor is about ten years (87000h) if used for 24
hours a day and 365 days a year in the average yearly ambient temperature of 40°C .

=—— CAUTION

For parts replacement, consult the nearest Mitsubishi FA Center.
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(1) Cooling fan
The cooling fan is used to cool heat-generating parts such as the main circuit
semiconductors. The life of the cooling fan bearing is usually 10,000 to 35,000 hours.
Hence, the cooling fan must be replaced every 2 to 3 years if the inverter is run
continuously. When unusual noise and/or vibration is noticed during inspection, the
cooling fan must be replaced immediately.

<1.5K to 7.5K>

FR-F520J-1.5K, 2.2K, 3.7K MMF-06D24DS BKO-C2461H07
FR-F540J-1.5K, 2.2K, 3.7K MMF-06D24ES-FC4 BKO-CA1027H09
FR-F520J-5.5K, 7.5K

FR-F540J-5.5K. 7.5K MMF-06D24ES-FC6 BKO-CA1027H17
FR-F520J-11K, 15K
FR-F540J-11K, 15K

®Removal
1) Remove the front cover and wiring cover.

2) Unplug the fan connectors.
The cooling fan is connected to
the cooling fan connector
beside the main circuit terminal
block of the inverter.

Unplug the connector and

separate the inverter from the iﬁﬁﬁl U
cooling fan.
=5 =

3) Remove the cooling fan cover.
Disengage the fixing hooks
pointed by arrows to remove the @qﬂﬂ
cooling fan cover. n

4) Remove the cooling fan and 1.5K to 3.7K 5.5K, 7.5K
cooling fan cover.

The cooling fan is secured by
the fixing hooks.
Disengage the fixing hooks to
remove the cooling fan and
cooling fan cover.

MMF-08C24ES-RM1 BKO-CA1321H01

PROTECTIVE FUNCTIONS
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<1.5K to 7.5K>
®Reinstallation = <
1) After confirming the orientation of %@
the fan, reinstall the fan so that the = =)
arrow on the left of "AIR FLOW" PAIR FLOW
faces up. [ A

= CAUTION

Installing the fan in the opposite air
flow direction can cause the
inverter life to be shorter.

2) Reinstall the fan cover to the inverter.

Run the cable through the wiring groove to prevent it from being caught
between the chassis and cover.

3) Reconnect the cable to the connector. (Refer to "Removal" on the previous
page for the position of the connector.)

4) Reinstall the wiring cover.
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<11K, 15K>

®Removal

1) Push the hooks from above and remove the | ZiS T e
fan cover.

T B

Fan cover

2) Disconnect the fan connectors.
3) Remove the fan.

®Reinstallation

1) After confirming the orientation of the fan,
reinstall the fan so that the arrow on the left
of "AIR FLOW" faces up.

NS

<Fan side face>

==CAUTION

Installing the fan in the opposite air flow
direction can cause the inverter life to
be shorter.

2) Reconnect the fan connectors.
When wiring, use care to avoid the cables
being caught by the fan.

3) Reinstall the fan cover.

S
[ T |
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(2) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main

circuit DC section, and an aluminum electrolytic capacitor is used for stabilizing the

control power in the control circuit. Their characteristics are deteriorated by the

adverse effects of ripple currents, etc. The replacement intervals greatly vary with the

ambient temperature and operating conditions. When the inverter is operated in air-

conditioned, normal environment conditions, replace the capacitors about every 10

years.

When a certain period of time has elapsed, the capacitors will deteriorate more rapidly.

Check the capacitors at least every year (less than six months if the life will be expired

soon).

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, fluid leakage, etc. Judge that the capacitor
has reached its life when the measured capacitance of the capacitor reduced below
85% of the rating.

(3) Relays

To prevent a contact fault, etc., relays must be replaced according to the cumulative
number of switching times (switching life).
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3.3.8 Measurement of main circuit voltages, currents and powers

* Measurement of voltages and currents
Since the voltages and currents on the inverter power supply and output sides
include harmonics, measurement data depends on the instruments used and
circuits measured.
When instruments for commercial frequency are used for measurement, measure
the following circuits with the instruments given on the next page.

Three-phase 200V
power input
Three-phase 400V
power input

/\ /\ /\ Input Output
7 \/ \/ \ voltage voltage

Input /M\ /M\ /Mk\ Output
current / \W/ W \w current
& :Electrodynamometer

\ Inverter
type

T T T * T B T T T @:Moving-coil type
Inst t
t;;er:men g { = @ { B & ++ :Rectifier type
Examples of Measuring Points and Instruments

=— CAUTION
Use an FFT to measure the output voltages accurately.
A tester or general measuring instrument cannot measure accurately.

) —

» To motor

{2

{ :Moving-iron type

Three-phase
power supply

PROTECTIVE FUNCTIONS

3

191



Precautions for maintenance and inspection \

Measuring Points and Instruments

Item Measuring Measuring Remarks
Point Instrument (Reference Measurement Value)

Commercial power supply

5 é)l\t/;e;supply Across R-S, Moving-iron Within permissible AC voltage

VA 9 S-T, T-R type AC voltmeter |fluctuation
(Refer to page 196.)

Z?rvrvsr:tswply side R,S,and T Moving-iron

1 line currents type AC ammeter

. |AtR,SandT,
Pg\\’/vv:rrsupply side and across R- | Electrodynamic type |P1=W11+ W12+ W13
21 S, S-T and T- | single-phase wattmeter | (3-wattmeter method)
R

Power supply side
power factor
Pf1

Calculate after measuring power supply voltage, power supply side current
and power supply side power.
[Three phase power supply]

P1

- 0,
Pf1 TBVIxI x100%

. Rectifier type AC . ;
Ot ke |across Uy, | |volmlor (Cauton 1) | DIferencs betueen e phasee o
V2 V-W and W-U |(Moving-iron type voltage.

cannot measure) ge.

Current should be equal to or less
Output side U Vand W Moving-iron type AC than rated inverter current.
current Iir;e currents ammeter Difference between the phases is
12 (Caution 2) 10% or lower of the rated inverter

current.
Output side power|U, V, W and Electrodynamic type g-zw;t\t/r\{qzelet \r/nvgtzhod
P2 u-v, V-w single-phase wattmeter (or 3-wattmeter method)

Output side power

Calculate in similar manner to power supply side power factor.

factor P2
Pf2= =——— X100%
P2 J3v2x12 °
Converter output |Across P-N '}/ls%\gﬂ%;:?lelst{eﬁ()e I1n\égrtxe\rll;ED display is it
Frequency Across 2(+)-5 0 to 5VDC/0 to 10VDC 5
setting signal Across 4(+)-5 4 to 20mADC E
Frequency setting ~ 3
power supply Across 10(+)-5 5VDC i
Approx. 5VDC at maximum -
. . frequency
Moving-coil type (without frequency meter)
(Tester and such may
be used) <T—1> c
(Internal resistance: CE’
Frequency meter |Across 50ka or larger) _IS/DC |_| g
signal FM(+)-SD f——] ®
T2 =
Pulse width T1: Adjust with | ¥
C1
Pulse cycle T2: Set with
Pr. 55 (Pr.
56)
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Item Measuring Measuring Remarks
Point Instrument (Reference Measurement Value)
c
Moving-coil type g
Start signal Across STF, (Tester and such may [When open IS
Select gi nal STR, RH, RM, be used) 20 to 30VDC 8
9 AU-SD (Internal resistance: |ON voltage: 1V or less 2
50k or larger) ]
%
Continuity check
<Normal> <Abnormal>
. Across A-C Moving-coil type Across
Alarm signal Across B-C (such as tester) A-C: Discontinuity Continuity
Across
B-C: Continuity Discontinuity
—— CAUTION

1. Use an FFT to measure the output voltage accurately. An FA tester or general
measuring instrument cannot measure accurately.

2. When the carrier frequency exceeds 5kHz, do not use this instrument since
using it may increase eddy-current losses produced in metal parts inside the
instrument, leading to burnout.

In this case, use the approximately effective value type instrument.

PROTECTIVE FUNCTIONS

3
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4. SPECIFICATIONS

This chapter provides the "specifications" of this product.
Always read the instructions before using the equipment

4.1 Specification list.........ccoooriiiiiiiiiiiiicrrres 196
4.2 Outline dimension drawings ..........cccovmmeeeninnnnnns 200

Chapter 1
Chapter 2

Chapter 3

Chapter 4
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4.1 Specification list

4.1.1 Ratings
(1) Three-phase 200V power supply

Inverter
Type FR-F520J-CJK 04 (07515 |22 |37 |55 |75 | 11 15
Applicable motor capacity (kW) (*1) 04 |075/15|22 |37 |55 |75 | 15

Rated capacity (kVA) (*2) 10 | 16 | 28 | 40| 6.6 | 9.1 [121/17.1]22.1
§_ Rated current (A) 25|41 |70 | 10 {16.5]/23.8|31.8| 45 | 58
g Overload current rating (*3) 120% 60s, 150% 0.5s (inverse time characteristics)

Voltage (*4) Three-phase 200 to 240V

Rated input AC voltage/frequency Three-phase 200 to 240V 50Hz/60Hz
>|Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
§ Permissible frequency fluctuation Within £5%

2]

& | Power supply |\yithout filter pack | 1.2 | 21 | 40 | 50 | 88 | 12 | 17 | 20 | 27
=2 |system

& |capacity (kVA) [

(*5) With filter pack 08 12|26 |34 |55|84 | 11 16 | 19
Protective structure (JEM1030) Enclosed type (IP20) (*6) Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 0809 [15[15[21[38[38[51]75

Filter pack
Type FR-BFP-LIK 04 075/ 15|22 |37 |55 |75 1 15
Approximate mass (kg) 13 /14|20 |22 |28 |38 |45 |67 |70
Install the DC reactor on the DC side.
Power factor improving reactor (93% to 95% of power supply power factor under 100%
load)
Noise filter Common mode core | Install a ferrite core on the input side
Capacitive filter About 4mA of capacitor leakage current (*7)

*1. The applicable motor capacity indicated is the maximum capacity applicable for use of the
Mitsubishi 4-pole standard motor.

*2. The rated output capacity indicated assumes that the output voltage is 220V.

*3. 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.

*4. The maximum output voltage does not exceed the power supply voltage. You can set the
maximum output voltage to any value below the power supply voltage. However, the
pulse voltage value of the inverter output side voltage remains unchanged at about 2
that of the power supply.

*5. The power supply capacity varies with the value of the power supply side inverter
impedance (including those of the input reactor and cables).

*6. The inverter with filter pack is open type (IP00).

*7. The leakage current indicated is equivalent to one-phase of cable for the three-phase

three wire L_connection.
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(2) Three-phase 400V power supply

Inverter

Type FR-F540J-JK 04 |075|15 |22 |37 |55|75| 11 | 15
Applicable motor capacity (kW) (*1) 04 (07515 |22 |37 |55 |75 | 1 15

Rated capacity (kVA) (*2) 09 |16 |28 |37 62|91 [124[175|225
2 |Rated current (A) 11121 37|48 81| 12 [16.3]| 23 |295
g Overload current rating (*3) 120% 60s, 150% 0.5s (inverse time characteristics)

Voltage (*4) Three-phase 380 to 480V

Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
> |Permissible AC voltage fluctuation 325 to 528V 50Hz/60Hz
§ Permissible frequency fluctuation Within +5%
]
& |Power supply \vithout filter pack | 1.1 | 22 | 42 | 4.8 | 86 | 12 | 17 | 20 | 28
2 |system
o .

ty (kVA
& U i fiter pack | 07 | 13 | 27 33 54 85 11 16 19
Protective structure (JEM1030) Enclosed type (IP20) (*6) Open type (IP00)
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 1515 [15[16|17[38[38]50]75
Filter pack
Type FR-BFP-HUIK 04 |075/ 15|22 |37 |55 |75| 11 15
Approximate mass (kg) 16 |17 |19 | 23 |26 | 45 | 50| 70| 82
Install the DC reactor on the DC side.
Power factor improving reactor (93% to 95% of power supply power factor under 100%
load)
Noise filter Common mode core | Install a ferrite core on the input side
Capacitive filter About 8mA of capacitor leakage current (*7)

*1. The applicable motor capacity indicated is the maximum capacity applicable for use of the
Mitsubishi 4-pole standard motor.

*2. The rated output capacity indicated assumes that the output voltage is 440V.

*3. 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.

*4. The maximum output voltage does not exceed the power supply voltage. You can set the
maximum output voltage to any value below the power supply voltage. However, the
pulse voltage value of the inverter output side voltage remains unchanged at about +2
that of the power supply.

*5. The power supply capacity varies with the value of the power supply side inverter

impedance (including those of the input reactor and cables).

*6. The inverter with filter pack is open type (IP00).

*7. The leakage current indicated is equivalent to one-phase of cable for the three-phase
three wire L _connection.
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4.1.2 Common specifications

Control specifications

Control method

Selectable between Soft-PWM control and high carrier
frequency PWM control, V/F control or automatic torque
boost control are selectable.

Output frequency 0.5 to 120Hz (starting frequency variable between 0 and

range 60Hz)

Frequency 5VDC input: 1/500 of max. set frequency, 10V,

setting 4 to 20mADC input: 1/1000 of max. set frequency

resolution Digital input: 0.1Hz (less than 100Hz), 1Hz (100Hz or higher)
Analog input: Within £1% of max. output

Frequency frequency(25°C+10°C)

accuracy Digital input: Within £0.5% of set output frequency (when set

by the setting dial)

Torque boost

Manual torque boost, automatic torque boost

Acceleration/deceleration
time setting

0, 0.1 to 999s (acceleration and deceleration can be set
individually), linear or S-pattern acceleration/deceleration
mode can be selected.

Regeneration | 15% torque/continuity
Braking torque :rjfiction Operation frequency (0 to 120Hz), operation time (0 to 10s),
bJ operation voltage (0 to 15%)
rake
Fntatquency Analog input |0 to 5VDC, 0 to 10VDC, 4 to 20mA
zznl;g Digital input  |Entered from operation panel
Forward and reverse rotation, start signal
Start signal |[STF, STR automatic self-holding input (3-wire input) can be
selected.
Reset Reset the alarm output when the protective
function is activated
Up to 15 speeds can be selected. (Each speed
Multi . can be set between 0 and 120Hz, running speed
ulti-speed selection - )
can be changed during operation from the
2 operation panel.)
5 Used to select second functions (acceleration
@ | Second function selection |time, deceleration time, torque boost, base Use
a3 frequency, electronic thermal relay function). Pr. 60 to
£ Outout sto Instantaneous shut-off of inverter output Pr. 63 for
P P (frequency, voltage) selection

Current input selection

Used to select second functions (acceleration
time, deceleration time, torque boost, base
frequency, electronic thermal relay function).

External thermal relay
input

Thermal relay contact input for use when the
inverter is stopped by the thermal relay.

Jog signal

Jog operation mode selection

PID control valid

Selection for exercising PID control

PU operation-external
operationswitching

Used to switch between PU operation and
external operation from outside the inverter.
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Maximum and minimum frequency settings, frequency jump
Operational operation, e>.(ternal thermal relay input selection, automatic
functions restart after instantaneous power failure, forward/reverse
rotation prevention, slip compensation, operation mode
selection, PID control, computer link
@ operation (RS-485).
2 1 open collector signal can be selected from
_8 among inverter running, up-to-frequency,
:§ frequency detection, overload warning, zero Use
20 current detection, output current detection, PID Pr 64 and
5 | & |Operating Status upper limit, PID lower limit, PID forward/reverse Pr. 65 for
£12 rotation, operation ready, maintenance timer, L
5 . . selection
315 minor failure and alarm. 1 changeover contact
g— output (1 changeover contact, 230V 0.3AAC, 30V
(e} 0.3ADC) signal can be selected.
1 signal can be selected from between output frequency and
For meter motor current. Pulse train output (1440 pulses/s, 1TmA full
scale)

Overcurrent shut-off (during acceleration, deceleration,
constant speed), regenerative overvoltage shut-off (during
acceleration, deceleration, constant speed), overload shut-
off (electronic thermal relay function), heatsink overheat, fan
Protective/warning function failure (*2), stall prevention, start-time output side earth
(ground) fault protection (*3), output phase failure, external
thermal relay (*4), parameter storage device alarm, PU
disconnection, retry count excess, CPU error, PU stop (*5),
undervoltage (*1)

Ambient -10°C to +50°C (non-freezing)
temperature
+= |Ambient humidity 90%RH or less (non-condensing)
(O]
g Slorage -20°C to +65°C
5 emperature (*6)
S Indoors
Lﬁ Atmosphere (without corrosive gas, flammable gas, oil mist, dust and dirt
etc.)
Altitude, vibration Maximum 1000m above sea level, 5.9m/s? or less (*7)

*1. When undervoltage occurs, no alarm output is provided but the output is shut off. After
power restoration, the inverter may be run as it is. Depending on the running status (e.g.
load magnitude), however, overcurrent, regenerative overvoltage or other protection may
be activated at power restoration. (in external operation mode)

*2. Compatible with only the product having the built-in cooling fan.

*3. Activated only when "1" is set in Pr. 40 "start-time earth (ground) fault detection
selection".

*4. Activated only when external thermal relay input (OH) is selected in any of Pr. 60 to Pr. 63
(input terminal function selection).

*5. This function is activated only when "14 or 15" is set in Pr. 75 "reset selection/PU stop
selection".

*6. Temperature applicable for a short period such as transportation.

*7. When using with the filter pack installed on the rear panel of the FR-F520J-15K or
FR-F540J-15K, do not install this combination on moving objects or places that have

vibrations exceeding 1.96m/s2.
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4.2 Outline dimension drawings

@ FR-F520J-0.4K,0.75K

¢5 hole ©
I
ol It
1
o ko {1 eree
=
* Three-phase 200V power supply .
Capacity D | D1 ;2‘:9 i
0.4K 112.5| 42 0
0.75K 132.5| 62 ~
. i ffid—t \_m =
(Unit: mm) iLm 4
6 56 8 185 52 D1 |
68 D

@ FR-F520J-1.5K,2.2K,3.7K
@ FR-F540J-0.4K,0.75K,1.5K,2.2K,3.7K

$5 hole o
5 —t ‘ :
D ------ ’>
oke| i
s Rating
plate
0
5 : Cooling fanx1! Aot [l H — 1|
il D3
6 W1 6 18.5 D2 D1
wW D
» Three-phase 200V power supply » Three-phase 400V power supply

Capacity |W |W1| D |D1|D2|D3 Capacity | W (W1| D |D1|D2|D3

1.5K,2.2K |108 | 96 | 135.5/65 |52 | 8 | |0.4K,0.75K [108 |96|129.5/ 59 |52 |5
3.7K 170|158 | 142.5|72 |52 | 5 1.5K 108 |96 |135.5/65 52| 8
2.2K 108 |96 | 155.5/65 | 72| 8

3.7K 108 96| 165.5/65 82| 8

(Unit: mm)

| The FR-F540-J-0.4K and 0.75K are not provided with a cooling fan.
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OFR-F520J-5.5K,7.5K,11K,15K
@FR-F540J-5.5K,7.5K,11K, 15K

¢ d hole ¢
fijj» {%7 || -
® ol || &l .
Iz
Rating |l
Sttt filiti it - plate
: ling fanx2 : H—E!—‘
}} . Coopling fanx '] = \ I
w3l T %L
w2| | W1 W2 18.5 D2 D1
w D

» Three-phase 200V,400V power supply

Capacity | W (W1 W2 W3 H |H1|H2 d | D |D1|D2 D3

5.5K,7.5K |220(208| 6 | 5|150|138| 6 | 5 |155| 73 |63.5| 5

11K,15K |220|195|12.5| 6 (260|245/7.5| 6 [190| 90 |81.5/10
(Unit: mm)

| The 11K and 15K have a cooling fan in the upper part.
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® FR-BFP-0.4K,0.75K
2-¢4.5 hole 2-¢4.5 hole

,E,Q ,qg:j — w

208

Rating
plate

218
208

b
e o
16 ‘ 45 © 16
15 30 15
60

2 Crimp ring terminal $4.3

(Unit: mm)
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O FR-BFP-1.5K, 2.2K, 3.7K
®FR-BFP-HO0.4K, H0.75K, H1.5K, H2.2K, H3.7K

2-¢44.5 hole 2-¢4.5 hole
N w0 Ye) ‘
- - & ¢ - o

(‘:
178
188
178

16 45 0 10 | }9 45 1.6
125 D1 125 w2 W1 W2
W

T L
D
e O
@\‘ Crimp ring terminal ¢4.3
(GND)(R) (S) (T) (P1) (P)

@ 200V power supply

Capacity W |wW1/w2|D [D1| L |L1
1.5K, 2.2K 108| 55 |26.5/ 80 | 55 (200|220
3.7K 170({120| 25 | 65 | 40 |220|240
@ 400V power supply

Capacity W |wW1w2|D D1 L |L1
HO.4K, HO.75K 108| 55 (26.5/ 55 | 30 (200|220
H1.5K, H2.2K, H3.7K|108| 55 |26.5| 80 | 55 |200|220

(Unit: mm)

*1 The 400V class H0.4K and HO0.75K have no slit.
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®FR-BFP-5.5K, 7.5K, 11K, 15K
O®FR-BFP-H5.5K, H7.5K, H11K, H15K

2-¢C hole 2-¢C hole
T T
i T
e e » -6
------ © .
1 I I T I N
Rating ® q
plate I o o
' 4
J A7 4 | ;*% Q 7
sl fl 4
N N M ™ }9
2.3 C1 = T c1 |
12.5 D1 12.5 25 145 25
D (25) 195
220
L-shaped plate for inverter
rear panel installation
(enclosed)

Crimp ring terminal ¢C2

@ 200V power supply (R) (S) (T) (P1)(P) (GND)

Capacity H|H1|H2| D D1| C |C1|C2| L
5.5K, 7.5K 210|198 | 6 |75|50|4.5|4.5|/5.3|270

11K 320(305|7.5|/85|60| 6 | 6 |5.3/280
15K 320/305|7.5/85|60| 6 | 6 |6.4|260
(Unit: mm)

@® 400V power suppl
Capacity H|H1|H2| D D1| C |C1|C2| L
H5.5K, H7.5K 2101198 | 6 |75 |50 [4.5|4.5|4.3|270

H11K 320/305|7.5/85|60| 6 | 6 |4.3|280
H15K 320|/305|7.5|/85|60| 6 | 6 |6.4|260
(Unit: mm)
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APPENDIX 1 Parameter instruction code list

Instruction Computer Link Para!'neter
Code ) Extension
Func- |Parameter Link Data .
tion Number Name Setting Setting
Read | Write Increments* (Instruction
Code 7F/FF)
0 Torque boost 00 80 0.1% 0
1 Maximum frequency 01 81 0.01Hz 0
2 Minimum frequency 02 82 0.01Hz 0
3 Base frequency 03 83 0.01Hz 0
4 Multi-speed setting (high 04 84 0.01Hz 0
" spegd) _
5 5  |Multi-speed setting 05 | 85 0.01Hz 0
o= (middle speed)
2 Multi-speed setting (low
3 6 06 86 0.01Hz 0
5 speed)
'g 7 Acceleration time 07 87 0.1s 0
o 8 Deceleration time 08 88 0.1s 0
9 Electronic thermal O/L 09 89 0.01A 0
relay
30 E.xtended fung:tlon 1E 9E 1 0
display selection
79  |Operation mode 4F | None 1 0
selection

The extended function parameters are made valid by setting "1" in Pr. 30 "extended
function display selection”.

Instruction Computer Link Parameter
Func- |Parameter Name Code Link Data |Extension Setting
tion Number Read | Write Setting (Instruction
Increments * Code 7F/FF)
10  |DC injection brake OA | 8A | 001Hz 0
operation frequency
1 DC |nJ<.ect|o.n brake 0B 8B 0.1s 0
operation time
0 12 DC injection brake e 8C 0.1% 0
S voltage
B 13 Starting frequency 0D 8D 0.01Hz 0
é 14 Load pattern selection OE 8E 1 0
5 15 Jog frequency OF 8F 0.01Hz 0
I 16 |09 acceleration/ 10 | 90 0.1s 0
2 deceleration time
o RUN key rotation
g 7 direction selection " 91 1 0
g 19 Base frequency voltage 13 93 0.1V 0
% 20 Acceleration/deceleration 14 94 0.01Hz
reference frequency
21 Stall p_reventlon function 15 05 1 0
selection
29 ISet\:;atlellpreventlon operation 16 9% 0.1% 0
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Instruction Computer Link Parameter
Func- |Parameter Name Code Link Data |Extension Setting
tion Number Read | Write Setting (Instruction
Increments * Code 7F/FF)
Stall prevention operation
23 level compensation factor | 17 97 0.1% 0
at double speed
24 Multi-speed setting 18 08 0.01Hz 0
(speed 4)
o5 Multi-speed setting 19 99 0.01Hz 0
(speed 5)
26 Multi-speed setting 1A 9A 0.01Hz 0
(speed 6)
» Multi-speed setting
5 27 (speed 7) 1B 9B 0.01Hz 0
‘g Stall prevention operation
32 28 reduction starting 1C 9C 0.01Hz 0
g frequency
= 29 Acceleration/deceleration 1D 9D 1 0
o) pattern
& 31 Frequency jump 1A 1F | OF 0.01Hz 0
g 32 Frequency jump 1B 20 AO 0.01Hz 0
e 33 Frequency jump 2A 21 A1 0.01Hz 0
% 34 Frequency jump 2B 22 A2 0.01Hz 0
35 Frequency jump 3A 23 A3 0.01Hz 0
36 Frequency jump 3B 24 A4 0.01Hz 0
37 Speed display 25 A5 0.001 0
3g | requency setting 26 | A6 | 0.01Hz 0
voltage gain frequency
39 Fre_zquency setting current 27 A7 0.01Hz 0
gain frequency
40 Start-time garth (groqnd) 28 A8 1 0
fault detection selection
41 Up-to-frequency 29 A9 0.1% 0
= Output frequency
?} g é 42 detection 2A AA 0.01Hz 0
8 E Q Output frequency
23 43 detection for reverse 2B AB 0.01Hz 0
rotation
44 iecond a_ccelferatlon/ 2c AC 0.1s 0
—_ eceleration time
58 45 Second deceleration time| 2D AD 0.1s 0
é o 46 Second torque boost 2E | AE 0.1% 0
=}
= 47  |Decond VIF 2F | AF 0.01Hz 0
(base frequency)
_5 48 IOutput current detection 30 BO 0.1% 0
5 evel
3 .
2 49 Qutput currer_lt detection 31 B1 0.1s 0
° signal delay time
‘qé; 50 Zero current detection level| 32 B2 0.1% 0
E 51 Zer.o current detection 33 B3 0.01s 0
O period
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Instruction Computer Link Parameter
Func- |Parameter Name Code Link Data |Extension Setting
tion Number Read | Write Setting (Instruction
Increments * Code 7F/FF)
52 Operation panel display 34 B4 1 0
® data selection .
IS 53 | requency setting 35 | B5 1 0
5 operation selection
e - :
5 54 FM termmal function 36 B6 1 0
- selection
@ T
a 55 Frequency monitoring 37 B7 0.01Hz 0
g reference
56 Current monitoring 38 BS 0.01A 0
reference
2 - g 57  |Restart coasting time 39 | B9 0.1s 0
£ 8=
o %0
; 2 § 58 Restart cushion time 3A BA 0.1s 0
T
o . .
S 3 59 Remo_te setting function 3B BB 1 0
S C selection
T D
< N
60 RL ter.mlnal function 3c BC 1 0
selection
61 RM te_rmlnal function 3D BD 1 0
selection
Tg g .S 62 RH te.rmlnal function 3E BE 1 0
Eoco erminal function
e o
= 63 selection 3F BF 1 0
64 RUN t_ermlnal function 40 co 1 0
selection
65 A, B, C terminal function 41 c1 1 0
selection
66 Retry selection 42 Cc2 1 0
67 Number of retries at 43 c3 1 0
alarm occurrence
® 68 Retry waiting time 44 C4 0.1s 0
_5 69 Retry count display erase| 45 C5 1 0
‘g 70 Soft-PWM setting 46 C6 1 0
2 7 Applied motor 47 Cc7 1 0
IS 72 PWM frequency selection| 48 C8 1 0
‘g 73 0-5V/0-10V selection 49 C9 1 0
9 74 Input filter time constant 4A CA 1 0
_5 75 Reset_selectlon/PU stop 4B CB 1 0
e= selection
e Cooling fan operation
2 76 . 4C CC 1 0
o selection -
77 Parameter write disable 4D | None 1 0
selection
78 Reversg rotation . 4E CE 1 0
prevention selection
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Instruction Computer Link Parameter
Func- |Parameter Name Code Link Data |Extension Setting
tion Number Read | Write Setting (Instruction
Increments * Code 7F/FF)
Multi-speed setting
80 (speed 8) 50 DO 0.01Hz 0
81 Multi-speed setting 51 D1 0.01Hz 0
c (spe_ed 9) _
S 82 Multi-speed setting 52 D2 0.01Hz 0
© (speed 10)
g Multi-speed setting
Q.
_g 83 (speed 11) 53 D3 0.01Hz 0
9 84 Multi-speed setting 54 D4 0.01Hz 0
o (spe_ed 12) _
= 85 Multi-speed setting 55 D5 0.01Hz 0
2 (spegd 13) .
86 Multi-speed setting 56 D6 0.01Hz 0
(speed 14)
87 Multi-speed setting 57 D7 0.01Hz 0
(speed 15) '
88 PID action selection 58 D8 1 0
89 PID proportional band 59 D9 0.1% 0
g 90 PID integral time 5A DA 0.1s 0
§ 91 PID upper limit 5B DB 0.1% 0
o 92 PID lower limit 5C DC 0.1% 0
D_ 0 -
93 PID actlon_ set point for 5D DD 0.01% 0
PU operation
94 PID differential time 5E DE 0.01s 0
95 Rated motor slip 5F DF 0.01% 0
9% Slip compensation time 60 E0 0.01s 0
» constant
_5 Constant power range
! 97 slip compensation 61 E1 1 0
=] selection
2 Automatic torque boost
2} 98 selection 62 E2 0.01kW 0
(Motor capacity)
99 Motor primary resistance | 63 E3 0.001Q 0
H1 (503) [Maintenance timer 03 — 1 5
© O i i
= H2 (504) Mamtenanc_:e timer alarm 04 84 1 5
€S output set time
[ N
= .
H8 (251) Output_phase fal_lure 3B BB 1 2
protection selection
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Parameter instruction code list \

Instruction Computer Link Parameter
Func- |Parameter Name Code Link Data |Extension Setting
tion Number Read | Write Setting (Instruction
Increments * Code 7F/FF)
C1(900) [FM terminal calibration 5C DC — 1
Frequency setting 1
® C2(902) voltage bias frequency SE DE 0.01Hz (6C/EC=0)
I3 Frequency setting o 1
"E’ C©3(902) voltage bias 5E DE 0.1% (6C/EC=1)
] Frequency setting o 1
g | C*903) | oitage gain 5F | DF 0.1% (6C/EC=1)
c Frequency setting current 1
% C5(904) bias frequency 60 EO 0.01Hz (6C/EC=0)
5 Frequency setting current 1
Ko} 0,
§ C6(904) bias 60 EO 0.1% (6C/EC=1)
Frequency setting current o 1
C7(905) gain 61 E1 0.1% (6C/EC=1)
C8(269) |Parameter for manufacturer setting.
[2]
.G CLr  |Parameter clear — | FC 1 —
5t
og ECL |Alarm history clear — | F4 1 —
[o}
n1 (331) anr?tr:;l:nlcahon station 1F oF 1 3
n2 (332) [Communication speed 20 A0 1 3
n3 (333) [Stop bit length 21 A1 1 3
nd (334) | 2NtV oheck presence/ [ 55 | A2 1 3
Number of
g n5 (335) communication retries 23 A3 ! 3
= Communication check
(O]
g n6 (336) time interval 24 A4 0.1s 3
5 n7 (337) |Waiting time setting 25 A5 1 3
Q n8 (338) [Run command source 26 A6 1 3
_5 n9 (339) [Speed command source | 27 A7 1 3
8 | nto(3a0) |nk ~anupmode 28 | A8 1 3
E n11 (341) [CR, LF selection 29 A9 1 3
CE) n12 (342) [EEPROM write selection | 2A AA 1 3
O | n13(145) Spéfe‘(’:'tsigfy language 2D | AD 1 1
n14 (990) [PU buzzer control 5A DA 1 9
n15 (991) [PU contrast adjustment 5B DB 1 9
n16 (992) PU main display screen 5C DC 1 9
data selection
Disconnected PU
n17(993) detection/PU setting lock 5D DD 1 9

The parameter numbers in parentheses are those for use with the parameter unit (FR-

PUO04).

* Though parameter setting by RS-485 communication can be made in the setting
increments indicated in the table, note that the valid setting increments are as
indicated in the parameter list (page 58).
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/ SERIAL number check

APPENDIX 2 SERIAL number check

Check the SERIAL number indicated on the rating plate and package for the inverter
SERIAL number.

Rating plate [wTsuBISHI
Inverter type % FR-F520J-0.4K
|nput rating — INPUT & XXXXX.

Output rating — OUTPUT: X0XXX

Operation panel

Front cover Serial number —# sera

Capacity plate |[FR-F520J-0.4K xxxxxx

Wiring cover R t
Voltage Inverter Serial
class capacity "kW" number

Rating plate example

o 6 7 000000
Symbol Year Month Control number
SERIAL (Serial No.)

The SERIAL consists of 1 version symbol, 2 numeric characters or
1 numeric character and 1 alphabet letter indicating year and
month, and 6 numeric characters indicating control number.
Month is indicated as 1 to 9, X (October), Y (November), and Z
(December).
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision

Oct., 2002 |IB(NA)-0600130E-A |First edition

Dec.,2002 | IB(NA)-0600130E-B

Three-phase 200V power supply input specifications

H8 "output phase failure protection selection"
Output phase failure protection function

Dec., 2006 |IB(NA)-0600130E-C

Oct., 2008 |IB(NA)-0600130E-D Modification

Partial modification
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