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Thank you for choosing the Mitsubishi Vector inverter.

This instruction manual gives handling information and precautions for use of this equipment. Incorrect handling
might cause an unexpected fault. Before using the inverter, please read this manual carefully to use the equip-
ment to its optimum.

Please forward this manual to the end user.

This section is specitically about safety matters

Do not attempt o install, operate, maintain or inspect the inverter until you have read through this instruction
manual and appended documents carefully and can use the equipment correctly. Do not use the inverter
until you have a full knowledge of the equipment, safety information and instructions.

In this instruction manual, the safety instruction levels are classified into “WARNING” and “CAUTION".

Assumes that incorrect handling may cause hazardous conditions, resuiting in
A WARN'NG death or severe injury,

A C A Tl ON Assumes that incorrect handling may cause hazardous conditions, resulting in
U medium or slight injury, or may cause physical damage only.

Note that the CAUTICN level may lead to a serious consequence according to conditions. Please follow
the instructions of both levels because they are important to personnel safety.
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SAFETY INSTRUCTIONS

1. Electric Shock Prevention

A\ WARNING

B B BB > b

While power is on or when the inverter is running, do not open the front Gover. You may get an elactric
shock.

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

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, switch power off, wait for more than 10 minutes, and check for
no residual voltage with a tester or the like.

Use a class 3 or higher earthing method to earth the inverter.

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.
Operate the switches with dry hands to prevent an electric shock.

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

2. Fire Prevention

A CAUTION

Mount the inverter on an incombustible. Installing the inverter directly on or near a combustible could
lead to a fire.

if the inverter has become faulty, switch power off on the inverter's power supply side. A continuous
flow of a large current could cause 2 fire.

Do net connect the resistor directly to the DC terminals P (+), N (=). This could cause a fire.

3. Injury Prevention

/A CAUTION

B> B B

Apply only the voltage specified in the instruction manual to each terminal to prevent burst, damage,
efc.

Ensure that the cables are connected to the correct terminals. Otherwise, burst, damage, etc. may
occur.
Always make sure that polarity is correct to prevent burst, damage, etc.

While power is on or for some time after power-off, do not touch the inverter as it is hot and you may
get burnt.
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4. Additional instructions
To prevent injury, damage or product failure, please note the following points.
{1) Transportation and mounting

A\ CAUTION

Take care when carrying products, use correct lifting gear.

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
1o the information in the Instruction Manual.

Do not operate if the inverter is damaged or has parts missing.

Do not iift the inverter with the front cover attached. It may fall off,

Do not stand or reset heavy objects on the inverter.

Check the inverter mounting orientation is correct.

Prevent any dust, wire fragments or other foreign bodies from dropping into the inverter during wiring
up and commissioning.

Do not drop the inverter, or subject it to impact.

Use the inverter under the following environmental conditions:

BB PP

Environment _ Conditions

-10°C to +50°C (14°F to 122°F) (non-freezing)
Ambient temperature |(-10°C to +40°C (14°F to 104°F) when the dust-protection structure attach-
ment is used)

Ambient humidity 90%RH or less (non-condensing)

Storage temperature [-20 to +65°C* (4°F to 149°F)

Ambience Indoors, free from corrosive gas, flammable gas, oil mist, dust and dirt.

Max. 1000m (3280.8 feet) above sea level, 5.9m/s2 (0.6G) or less
{conforming to JIS C 0911)

Altitude, vibration

* Temperatures applicable for a short time, e.g. in transit.

{2) Wiring

/A CAUTION

A\ Do not fit capacitive equipment such as a power factor correction capacitor, noise filter or surge sup-
pressor to the output of the inverter.

A\ 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

A\ Check all parameter, and ensure that the machine will not be damaged by sudden start-up.
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(4) Operation

A CAUTION

/A The stop key is valid only when function setting has been made. Prepare an emergency stop switch
separately. ,

A\ Switch off the start signal when resetting the inverter. Failure to do so may start the motor immediately
after reset.

A\ The load used must be a three-phase induction motor. if any other electrical equipment is connected
{o the inverter output, the equipment may be damaged.

A\ Do not modify the equipment.

A CAUTION

/N The electronic motor thermal protection does not guarantee to prevent motor burn out.

/A Do not use a contactor on the inverter input for frequent starting/stopping of the inverter. use control
signals.

A\ Toreduce the effect of mains conducted electromagnetic interference, use a RF| noise filter. Take care
to ensure that electromagnetic radiation from the inverter does not damage or affect the operation of
nearby electrical equipment.

/A Aninverter-driven 400V class motor should be insulation-enhanced. Surge voltages atiributable to the
wiring constant may occur at motor terminals, deteriorating the insulation of the motor.

/N When parameter clear or all parameter clear is performed, each parameter returns to the factory set-
ting. Re-set the required parameters before starting operation.

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

A\ in addition to the inverter's holding function, install a holding device to ensure safety.

{5) Emergency stop

A CAUTION

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

(6) Maintenance, inspection and parts replacement

A CAUTION

/A Do not carry out a megger (insulation resistance} test on the control circuit of the inverter.

(7) Disposing of the inverter

A\ CAUTION

/A Treat as industrial waste.

(8) General instructions

Many of the diagrams and drawings in this instruction manuat show the inverier without a cover, or partially
open. Never runthe inverter like this. Always replace the cover and follow this instruction manual when oper-
ate the inverter.
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1. OUTLINE

This chapter provides the “outline” of this product.
Always read the precautions, etc. before starting use.

1.1 PRECAUTIONS FOR OPERATION
1.2 STRUCTURE
1.3 INSTALLATIONAND WIRING .......ciiieiiinnrennenaoncsns 9
1.4 PARAMETER UNIT




1.1 PRECAUTIONS FOR OPERATION

1.1.1 Pre-operation Procedure

1.. Unpacking and product check o , S s e T
Unpack the inverter and check the capacity plate on the front cover and the rating plate on the inverter side
face to ensure that the type and output rating agree with your order and the inverter is intact.

Capacity plate
FR-V220E-5.5K Rating plate
Serial number msu?:lgr\';zggE 55K
Inverter type - 539 :mmmm '
r— Serial number

* Type definition

FR- -@K

Symbol| Voltage class | | Symbel | Applicable motor capactty |
V2o0E| 200V {1.51045] Capadity in <~ |
v240E |  aoov

® Accessoty ..... Instruction manual
If you have found any discrepancy, damage, efc., please contact your sales representative.

2. ‘Preparations of instruments and parts required for operation " = " - . e

instruments and paris to be prepared depend on how the inverter is operated. For required parts, etc. see Sec-
tion 2 “Instruments and parts to be prepared for operation”. :

3. Installation

To operate the inverter with high performance for a long t'irne, install the inverterin a propér piace, ina corréct
direction, and with proper clearances. (See page 9.)

//////% g

4. Wiring ,

Connect the power supply, motor and opération signéls (control signals) to the terminal block. '
If they are connected improperly, the inverter itself may be damaged. (See page 11.)




1.1.2 Precautions for Handling the Inverter

Incorrect handling might cause the inverter to operate improperly, its life to be reduced
considerably, and in the worst case, the inverter to be damaged. Please handle the
inverter properly in accordance with the information on each section as well as the pre-

cautions and instructions of this manuat.

Name

Handling Points

Power supply

Use the power supply within the permissible power supply
specifications of the inverter.

Earth leakage
circuit breaker
or
no-fuse breaker

The breaker should be selected with care since a large in-
rush current flows in the inverter at power on.

145

Magnetic con-
tactor

The magnetic conlactor need not be provided. When
installed, do not use it to start or stop the inverter. It might
cause damage to the inverter.

145

Reactors

The reactor {option) must be used when the power factor is
to be improved or the inverter is installed near a large pow-
er supply capacity {1000KVA or more and wiring distance
within 10m (32.81 feet}}. Use either of the following reac-
tors according to the modsl used:
* Power factor improving DG reactor (FR-BEL)

3.7K to 45K (200V, 400V)
* Power factor improving AG reactor (FR-BAL)

1.5K 1o 45K {200V, 400V)

174

(FR-BEL)

VDE-compliant
noise filter

This noise filter complies with the VDE standard and pro-
tects equipment that may be affected by noise from a pow-
er supply line.

171

(FR-ALF)

Inverter

® Place of installation
The inverter life is influenced by ambient temperature.
Use the inverter at the ambient temperature as low as
possible within the permissible range. This must be
noted especially when the inverter is installed in a panasl.
* Wiring
Wrong wiring might lead to inverter damage. The control
signal lines must be kept sufficiently away from the main
circuit to protect them from noise.

Vector inverter
motor

This is an environment resistance motor based on the fully
closed squirrel cage induction motor for the vector inverter,
Select a motor that matches the inverter capacity.

Motor with PLG

Having the auto tuning function as standard, this inverter

can also be used with the following motors, in addition to

the Mitsubishi vector inverter motor:

+ SF-JR with PLG {2 poles, 4 poles, € poles)

* SF-JRCA with PLG (4 poles)

+ Motors with PLG of other make {2 poles, 4 poles, 6

poles)

Note: For a two-pole motor with PLG, run it at not more
than its permissible speed. (Maximum speed is
3600 r/min.)

146

Ground

To prevent an accidental electric shock, the motor and in-
verter must be grounded.

20

Ground




1.2 STRUCTURE

1.2,1 Structure

For the location of the charge tamp, see the terminal block layout diagram on page 155.
B FR-V220E-1.5K, 2.2K, FR-V240E-1.5K, 2.2K

Inverter LED

|~ Accessory cover
[ When using the parameter unit,

remove this accessory cover and install

Brake — ]

Chassis e ————5"]
{plastic)

°

installation screws

the parameter unit in this position. resistor
|+ Capacity plate f
« |5 Rating plate :Ii:
P ; — b
\ Cooling fan Py
Front cover Cooling air
<Rear view>
B FR-V220E-3.7K 1o 7.5K, FR-V240E-3.7K, 5.5K
(7.5K is not equipped with the brake resistor.)
Chassis S
Inverter LED \T\_—M e e 7 Capacitors
Accessory cover O
When using the parameter unit, O
remove this accessory cover and install
the parameter unit in this position. I
L~ Capacity plate Brake —
| resistor t
‘ Rating plat D'E
ating plate " =2 T A
L Cooling fan — [ N--;-4
Q—/f ngfa el
/ Cooling air
F————— Front cover
<Rear view>
M FR-V220E-11K to 18.5K, FR-V240E-7.5K {0 18.5K
(Not equipped with the brake resistor.)
Cooling air
A
L. Inverter LED Cooling fan = —_——— 5
N B = o G
2 3 o B
e = L ACCessory cover
I '. When using the parameter unit,
- remove this accessory cover and install
/ M H[ the parameter unit in this position.
-t . . ____.__——""
[H H‘ﬂ.ﬁ“—‘ Front cover Chassis (plastic)
\'- Hi{-ll 13 Capacity plate o o
H j i [;-J
T A Rating plate
- Front cover <Rear view>




W FR-V220E-22K to 45K, FR-V240E-22K to 45K
(The chassis and cover are made of steel. These models are not equipped with the brake resistor.)

Inverter LED

— Accessory cover
When using the parameter
unit, remove this accessory
cover and install the
parameter unit in this position.

Jf
\w\ Front cover

~ Capacity plate

Rating plate

Front cover installation screws

1.2.2 Removal and Reinstallation of the Front Cover
B FR-V220E-1.5K to 7.5K, FR-V240E-1.5K to 5.5K
* Removal

1) Hold both sides of the front cover top.

2) Pull the cover toward you.
The cover may be removed with the parameter
unit on.

* Reinstallation

1) Fit the sockets at the cover bottom onto the
catches of the inverter.

2) Using the catches as supports, securely press
the cover against the inverter.
The cover may be reinstalled with the parameter]
unit on.




H FR-V220E-11K to 18.5K, FR-V240E-7.5K to 18.5K
# Removal

~——
i

i

1) Remove the two installation screws at the bot-
tom of the front cover.

2} Hold both ends of the front cover bottom and pull
the cover toward you.

e

¢ Reinstallation

1) Fitthe catches onthe inside of the frontcovertop
into the sockets of the inverter.
2) Securely press the cover against the inverter.

3) Fix the cover with the bottom installation screws.




W FR-V220E-22K to 45K, FR-V240E-22K to 45K
® Removal

1} Remove the front cover installation screws.

1) Fix the front cover with the instaliation screws.

Note: 1. Check that the front cover has been reinstalled securely.
2.The serial number is printed on the capacity plate on the front cover and the rating plate on the inverter side face. Before
reinstalling the front cover, check the serial numbers are the same.
Example:
Capacity plate  A46152
Rating plate ~ A46152 001

3-digit serial number

If the inverter surface is stained with fingermarks, oil, etc. during re-
moval and/or reinstallation work, gently clean it with a cloth soaked
with a neutral detergent or ethanol.

Note:1. Do not use any solvent, such as acetone, benzene, toluene and alco-
hol, that will cause the inverter surface to dissolve and the paint to peel.
2. Do not clean the lens of the inverter LED with a detergent or alcohol.




1.2.3 Removal and Reinstallation of the Parameter Unit

When using the FR-PU02V (optional parameter unit), install and remove with the following method. To ensure
safety, remove and reinstall the parameter unit after switching the power off.

H Removal

1) Hold down the top of the parameter unit and pull
the parameter unit toward you, using the catch
as a support.

1

.

1}
&

Catch

Py ——
issl

B Reinstallation
e Direct installation onto the inverter

1) After fitting the fixing hole of the parameter unit
{PU) on the catch of the cover, push the parame-
ter unitinto the inverter, using the catch as a sup-
port.

Fixing hole

1) Securely insert one connector of the cable into
the connector of the inverter and the other cable
connectorinto the PU connector. Insertthe cable

Installation connector along the guides of the inverter or PU
SCrews connector.
{Ifthe orientationis incorrect, theinverter may be
g damaged.)

2) After plugging the cable connector into the in-
verter connector, fix it securely with the installa-
tion screws.

Note: 1. The parameter unit must only be installed on the inverter when the front cover is fitted.
2, During installation, do not apply force to the display (liguid crystal).




1.2.4 Removal and Reinstallation of the Accessory Cover

To ensure safety, remove and reinstall the accessory cover after switching the power off.
B Removal

* Removal

1) As in the removal of the parameter unit, hold
down the top and pull the accessory cover to-
ward you, using the catch as a support.

\._./.

¢ Reinstallation

1) After fitting the fixing hole onto the catch of the
cover, push it into the inverter.

Fixing hole
Catch

=l — =




1.3 INSTALLATION AND WIRING

Incorrect installation may cause the inverter to fail. Install in accordance with the
instructions in this section.

1.3.1 Operating Environmental Conditions
Always install the inverter in the environmental conditions desctibed below.
When mounting the inverter on a machine, etc., take special measures to prevent vibration.

Item Specifications
Ambient temperature ;t'lrg;(l:jrteo ;Sa%;(; gner; E;OA1025;|F5) u(::g.-freezing), -10°C to +40°C (14°F to 104°F) when the dust-protection
Ambient humidity | 90%RH or less {non-condensing) )
Storage temperature | —20°C to +65°C (4°F to 149°F) (Temperature applicable to short duration such as in transit)
Ambience Indoors {No corrosive gas, flammable gas, oil mist, dust and dirt.)
Altitude/vibration Below 1000m (3280.80 feet), 0.6G or less (conforms to JIS C 0911)

1.3.2 Direction and Clearance

(1) Direction of installation
Install the inverter vertically so that the letters
“FR-V200E" are located at the front.

(2) Space built in the [N,
For adequate heat dissipation, leave sufficient inverter 125y
space around the inverter. 100m (3.94

inchas)

{3) HRis possible to place the heat sink of the inverter
outside the panel to greatly reduce heat gener-
ated.

Note:1.Use the optional mounting bracket {FR-ACN})
{(see page 170). The mounting area should be
machined to the panel cutting dimensions on
page 159.

2. The cooling section outside the panei has a cool-
ing fan. Do not use the inverter in damp, oil mist
or dust environments.

(4) When the inverter is installed in a panel

Note: 1. When the inverter is installed in a panel, deter-
mine the cooling method and panel dimensions
so that the ambient temperature of the inverteris
within the permissible range.

2. When two or more inverters are installed or a
ventilation fan is mounted in the panel, extreme
care mustbe taken tokeep the ambient tempera-
ture of the inverter below the permissible value.

10cm (3.94,

inches) g

i ar more £
5

ﬂ 1
- ©
£

O

€

FR-V200E

Sem (1.97 inches)

or more*

ormore [/
*:1om (0.39 inches}) or more for m
<Fig. 1>

Inside

Leave sufficient
clearances
above and un-
der the inverter
to ensure proper
ventilation.

Cooling fan |

odel 2.2K or less

«<Fig. 2>
Panel

Mounting bracket

FR-ACN (option}

Inverter ~

Heat sink

Cooling fan

Cooling air

e
|

s T

If the inverters and/or ventitation fan is installed (Correct) {Incorract)
inanimproper position, the ambient temperature Installation of Two or More Inverters
will rise and ventilation will be reduced. Veoiasentan ___ # e
3. Like the inverter, protect the parameter unit from P 1
direct sunlight, high temperature and high hu- e '1’:;':[
midity. Also avoid oil mist, flammable gases, etc.
i | 7
{Correct) (Incorrect)

Paosition of Ventitation Fan



L] L]
Handle the unit carefully. ‘ Install the inverter on a non-combustible surface.

The inverter is made of plastic parts. Handle the in- The discharge resistor for brake is fitted on the rear
verter gently to protect it from damage. Also, hold the side of the 5.5K or lower model. If high-duty operation
unit carefully so that force is not applied to its front isrepeated, the surface temperature of the discharge
cover only. resistor may rise to high temperature (approx. 150°C

(302°F) maximum). Install the above models on a
non-combustible surface (e.g. metal).

For the 7.5K or higher model, also install it on a non-
combustible surface to prepare for an unlikely acci-
dent.

L ]
Install the inverter where it is not subjected to
vibration.

Also take the vibration of a trolley, press, etc. into
consideration.




1.3.3 Wiring Instructions

e
The power must not be applied to the output ter-

minals (U, V, W), otherwise the inverter will be
damaged.

Use sleeved solderless terminals for the power
supply and motor cables.

./
The following terminals, which are isolated from
each other, must not be grounded.

Common terminals SD, 5 and SE1 of the control cir-
cuit

]
Use shielded or twisted cables for connection to
the control circuit terminals.

Run them away from the main and power circuits
(such as the 200V relay sequence circuit).

|
Run the connection cable using the space on the
left-hand side of the main circult terminal block.

Control circuit
terminal block

\r-Connection cable

Connect only the recommended optional brake
resistor between the terminals P and PR.
{1.5K to 5.5K)

In addition, these terminals must not be shorted.

Use the adequate PLG cable to connect the mo-
tor and inverter.

Use the PLG cable (FR-VCBL} for connection of the
vectorinverter motor (SF-VR series} and the inverter.
Use the PLG cable (FR-JCBL) for connection of the
Mitsubishi motor with PLG and the inverter.

Vector inverter motor

PLG cable
for motor
with PLQ
{FR-JCBL)

Motor with PLG

Vector inverter



e
When rewiring after operation, make sure that
the inverter LED has gone off and that the charge
lamp on the printed circuit board or beside the
terminal block has gone off.

After the power is shut off, there is a dangerous vaolt-
age in the capacitor. Before starting work, ensure
that the charge lamp is off.

|
The cable size for connection to the control cir-
cuit terminats should be 0.75mma2,

If the cable size used is 1.25mm2 or more, the front
cover may expand, resulting in a contact fault of the
parameter unit. This fault is indicated by the following
message displayed on the parameter unit and dis-
ables operation from the parameter unit. Run the
cables so that they do not occupy much of the control
box terminal block space.

Parameter unit display

PU to Inverter
comms. Error
Inv. Reset ON

L]
During wiring, do not leave wire off-cuts in the in-
verter.

Wire offcuts will cause an alarm, failure or fault.
Keep the inverter clean.
The inverter should always be clean.

Wire offcuts, etc.

L. |
Cut off the wiring cover (protective bush) win-
dows using nippers or a cutter when running the
cables.

Wiring cover

(5.5K or
less only)

|
When the power supply voltage is special (380 to
460V), change the connection of the jumper in
the internal transformer.
(400V class 7.5K to 45K)

if the connection is not changed, the inverter will be
damaged. (Refer to page 18.)

T

380 to 460V

For the main circuit, use large diameter ¢ables to
keep a voltage drop within 2%.

When the wiring distance between the inverter and
motoris long, especially during low frequency output,
avoltage drop over the main circuit cables will reduce
the motor torque.

Due to a voltage drop, the maximum wiring length of
the PLG signal line should be 50m (164.04 feet). For
longer distances up to 100m (328.08 feet), use the
FR-VPA, VPB or VPC option.

Sah)
IR
'Q. .

Up to 50m (164.04 feet)

FR-VPA

FR=VPC
FR-VPD,
VS
LIS
N O Up to 100m (328.08 feet) ¥



1.3.4 Design Information to be Checked
|

When a machine restart Is to be prevented at
power restoration after a power failure, provide a
magnetic contactor MC in the primary circuit of
the inverter 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 restartas
soon as the power is restored.

When connecting the control circuit to a power
supply separately from the main circutt, make up
acircuit so that when the power supply terminals
R1 (L11), S1 (L2¢) for the control circuit are
switched off, the main circuit power supply ter-
minals R (L4), S (L), T (L3} are also switched off.

Since input signals to the control circuit are ata
low level, use two parallel micro signal contacts
or twin contact for contact inputs to prevent a
contact fault.

E=S

==

Micro signal contacts Twin contact

Do not apply a voltage to the contact input termi-
nals (e.g- STF) of the control circuit.

STF

Voltage Il

|
Do not apply a voltage directly to the alarm out-
put signal terminals (A, B, C).

Apply a voltage via a relay coil, lamp, etc. tothese ter-
minals.




1.3.5 Wiring of the Main Circuit
(For the terminal block arrangement, see page 155.)

]
Connection of the power
supply and motor

SD
S
PC1 .
Terminals for
pzR| control circuit
PZ
10E .
PBR The fan power supplies are 200VAC (for
3 both 200V and 400V classes), and those
PB for 5K and 7K are single-phase and
PAR 2 those for 11K and more are threg-phase.
1
PA 5 Fan
AGE power supply
DA2
5E
DAl
AG1
Ground .
terminal  Main circuit terminals
Power '-l-' f
supply T :

No-fuse breaker <]

Tempera
ture
detector

Note:1. The power supply cables must be connected to R (L3), S (Lo}, T (La).

2.1f they are connected to U, V, W, the inverter will he damaged. (Phase sequence need not be
matched.)

3. Connect the motor to U, V, W.

4, In the above connection, turning on the forward rotation switch (signal) rotates the motor in the coun-
terclockwise (arrow) direction when viewed from the motor shaft.

5. Wrong connection of terminals U, V, W will cause wrong rotation.

6. Please connect the FAN power supply, the phase order must be checked to ensure the air is flowing
over the motor from the back.

7.Use the PLG connection cable adequate for the motor.
1) Use the FR-VCBL {option) for connection with the vector inverter moter (SF-VR series).
2) Use the FR-JCBL (option) for connection with the Mitsubishi motor with PLG.




]
Connecting the control circuit to a power

supply separately from the main circuit

(

If the magnetic contactor {MC) in the inverter power supply is opened
when the protective circuit is operated, the inverter control circuit power
is lost and the alarm output signal cannot be kept on. To keep the alarm
signal on, terminals R1 (L4} and $1 (Lo+) are available. In this case, con-
nectthe power supply terminals R1 (L1} and S1 (L»1) of the control circuit
to the primary side of the MC.

¢ Model FR-V220(V240)E-1.5K/2.2K
<Circuit diagram> <Connection procedure>

. Terminal block for
Control cirguit
terminals

control circuit

1) Loosen the upper screw.
2) Remove the lower screw.
3) Pull out the jumper.

4) Connect the cable of the
other power supply to the
lower terminal (R1 {Lqq),
81 (Laq)). {Note 2)

Main power supply

Note:1. When the main circuit power {terminals R {L1), S (L), T (Lg)) is on, do not
switch off the control power {terminals R1 (L11), ST {L24)}, otherwise the in-
verter will be damaged.

2.To use a separate power supply, the jumpers between R (L¢) and R1 (Lyy), S
{Lz) and S1 (Lp1) must be removed.

¢ Mecdel FR-V220(V240)E-3.7K to 45K

«<Circuit diagram> «<Connection procedure>
R S1 Power supply terminal
Control % ‘fé Pewer supply tarminal block for control cireuit
f"w_“ o alle|| block for control circuit
erminels 5 4 1) Loosen the upper screw.
2) Remove the lowar screw.
l(ln,)lni{ l) f 3; Full cut the jumper.
4) Connect the cable of
the other power supply
to the lower terminal
MC (R1 (L11), ST (La4))
ododg (Note 3)
‘ Pull out.
Mair power supply

Note: 1. The jumpers between R (L4) and R1 (L44), S (Lp) and S1 (L2} must be re-
moved.
2.For a ditferent power supply system which takes the power of the control cir-
cuit from cther than the primary side of the MC, this voltage should be equal
to the main circuit voltage.
3. The power supply cable must not be connected only to the upper terminal to
protect the inverter from damage. To use a separate power supply, the jump-

ers between R (L) and R1 (L41), S (Lp) and 81 {Lpy) must be removed.




-
Connection of the dedicated brake

The built-in brake resistor is connected across terminals P {+) and PR.
resistor (1.5K to 5.5K)

Only when the built-in brake resistor cannot thermally accept operation
at high duty, disconnect the jumper from across terminals PR and PX,

and connect the dedicated brake resistor (option) across terminals P (+)
and PR.

Note: 1. Do not connect any brake resistor other than the dedicated brake resistor.
2. Do not connect the external brake resistor with the terminals between PR and
PX shorted, otherwise the inverler might be damaged.

-+ Model FR-V220(V240)E-1.5K/2.2K
<Connection procedures»

1} Remove the screw from terminal PR.

2} Remove the screw from tarminal PX and re-
mova the jumpar.

3) Connect the brake resistor between tarminals

Jumper P (+) and PR (with the jumper removed).

Terminal Torminal Terminal
P +) PX

¢ Model FR-V220(V240)E-3.7K/5.5K
<Connection procedures

Terminal
P{+) Tarminal
PR

1) Remove the screw from terminal PR,

2) Remove the screw from PX on the printed cir-
cuit board and remeve the jumper.

3) Connect the hrake resistor between terminals
P (+) and PR (with the jumper removed).




.|
Connection of the FR-BU brake unit
(option)

"~ |
Connection of the conventional BU brake
unit (option)

Connect the optional FR-BU brake unit as shown below to improve the
braking capability during deceleration. '

<Connection methods>

Inventer
L ISIe] S
I FR-BU brake unit

N/~
S Py
PR

PR (f) FR-BR resistor unit

Note: 1. Connect the inverter terminals (P {+), N {(-)} and FR-BU brake unit terminals
so that their symbols match with each other. (Incorrect connection will dam-
age the inverter.) Also, the jumper across terminals PR and PX must be re-
moved for 5.5K cr less.

2. The wiring distance between the inverter, brake unit and resistor unit should
be within 5m {16.40 feet). If twisted wires are used, the distance shouid be
within 10m (32.81 feet).

Connect the BU brake unit correctly as shown below. Incorrect connec-
tion will damage the inverter.
<Connection methods>

Inverter
1o
o )
= BU brake unit
" Discharge resi:

- (& PR

P

N

Note: 1. On the model of 5.5K or less, the jumper across terminals PR and PX must
be removed.
2. The wiring distance between the inverter, brake unit and discharge resistors
should be within 2m (6.56 feet). If twisted wires are used, the distance should
be within 5m (16.40 feet).




— |
Where the power supply is special (342V
or below, 484V or above) for the 400V
class 7.5K to 45K Inverters

Change the connection of the jumper to the internai transformer accord-
ing to the operating power supply voltage. (This change is not required
for inverters 5.5K and less.) ‘

W Voltage Range vs. Jumper Position

Jumper QOperating Power Supply Voltage Note
Position 50Hz 60Hz
323V (380V-15%) 1o
vi 456.5V (415V+10%) Asonthe left
vz 342V (380V-10%) t0 342V (380V-10%) to0 Factory
484V (440V+10%) 506V (460V+10%) setting
391V (460V—15%) to
va 506V (460V4-10%) Asanthe left

Note: Change the jumper position according to the operating power supply voltage.
Otherwise the inverter will be damaged.

W Changing the jumper position
e Model FR-V240E-7.5K to 18.5K

¥ Terminal symbol cover

Transfomerteminal block

1) Remove the mounting screws of the tarminal symbol cover and remove the cover.

2) This revaals the terminal block of the internal transformer. After removing the screws
from the jumper in the terminal block, reconnect the jumper in accordance with the
operating veltage in the above table.

e Model FR-V240E-22K to 45K

i 1) Remove the terminal cover of the internal

9 Terminal cover transformer tocated under the main circuit

i ? terminal blogk (R {L4), S {La), T (La))-

4 2) After removing the screws from the jumper in
the terminal block, reconnect the jumper in
accordance with the operating voltage in the
above table.

Transformer terminal block

Jumpar



|
Connection of the power factor improv-

ing DC reactor (option)
(Model: 3.7K to 45K )

|
Connection of the FR-RC regenerative

converter (option)

(FR-BAL).

Method of connecting the FR-
BAL power factor improving AG
reactors (option)

If wiring impedances between
the inverters are small in a sys-
tem where two or more inverters
are used, a return current from
the regenerative converter may
sneak into the other inverters,
resulting in an overcurrent
alarm. To prevent this, install the
power factor improving AC reac-
tors on the power supply side.

( For power coordination, aiways install
the power factor improving reactor

Connect the FR-BEL power factor improving DC reactor between termi-
nals P1 and P.(+). In this case, the jumper connected across terminals
P1 and P (+) must be removed. Otherwise, the reactor will not operate.

<Connection method>

{ =
P1 {P(+) A
{

Remove M FR-BEL
the jumper. 7“' :
\_/ N 1
A 1
" 1
L ] =l

Note: 1. The wiring distance should be within 5m (16.40 feet).
2.The size of the cables used should bé identical to or larger than that of the
power supply cables (R (L), S (La), T (L))
3. The DC reactor cannot be used with the inverters of 2,2K and less.

Connect the FR-RC regenerative converter as shown below so that the
inverterterminals (P (+), N (~)) and FR-RC regenerative converter termi-
nals match with each other.

<Connection method>

Inverter
Gl a] 5] FR-RC regensrative
2_ [ convertar
Ni=
P/+
NFB FR-BAL H:U Sz T3
Power f‘ﬁ‘“ J
supply 57 To— o ¥

Note: On the models of 5.5K and less, the jumper across terminals PR and PX must
be removed.




]
Connection of the FR-HC high power fac-
tor converter (option unit)

When connecting the high power factor converter (FR-HC) for power
harmonic suppression, wire it securely as shown below. Incorrect wiring
will cause the high power factor converter and inverter to be damaged.
After connecting it securely, set "3" or "4” in Pr. 30 "regenerative brake
duty change selection/high power factor converter connection selection”.
(Refer to page 74.)

<Connection method>  High power factor converter (FR-HC) Vegtor inverter
(FR-V200E)
[R[S[T] [RalSs]Te] [n[P] [Y1orv2[moY[rso[sg | @rwy

NFB

To FR-HCLO2 |

—T
Power supply —¢" | &
T

_ ]

Note: 1. Always keep the inverter's power input terminals R (L4), S {Lz), T (L3} cpen.
Accidental connection will damage the inverter. Also, incorrect polarity of ter-
minals N (=}, P (+) will damage the inverter.

2. When connecting the FR-HC convertet, always match the voltage phases

of terminals R, S, T and terminals R4, S4, T4,

3. @ For the high power factor converter’s terminal ¥1 or Y2 and the
inverter's terminal D13, set 4 in Pr. 30 "regenerative brake duty
change selecticn/high power factor converter connection selection”.

& When the high power factor converter (FR-HC) is connected, the
inverter's terminals DI2 and DI3 are unavailable for Pr. 17 "input
terminal assignment” setting. In this case, terminals DI2, DI3 function
as set in Pr. 30 "regenerative brake duty change selection/high power
factor converter connection selection”.

When Pr. 30 = 4, set "2" {instantaneous power failure detection) to Y1
or Y2 in Pr.40 "output terminal assignment” for the high power factor
converter (FR-HC).

4, The high power factor converter (FR-HC) has a regenerative converter

capability and cannot be used with the FR-RC regenerative converter.

Notes on Grounding

the case, chassis, etc.)

* The leakage current of the FR-V200E series is larger than that of the other seriss (2200, F400).
To prevent an accidental electric shock, the motor and inverter must be grounded (200V
class...class 3 grounding, grounding resistance must be 100X or less, 400V class...special class
3 grounding, grounding resistance must be 10 or iess).

& Ground the inverter by connecting it to the dedicated ground terminal. (Do not use the screw in

# Use the largest possible gauge for the ground cable. The gauge should be equal to or larger than

those indicated in the following table. The grounding point should be as near as possible to the Ground
inverter to minimize the ground cable length. (Unit: mm2)
MotorCapacity Ground Cable Gauge
200V class 400V class
- 3.7kW (5 HP)or less 35 2
5.5, 7.5kW (7.5, 10 HP) 5.5 3.5
11 to 15kW (15 to 20 HP) 14 8
18.5 to 37KW (25 to 30 HP) 22 14
45kW (60 HP) 38 22

& Ground the motor on the inverter side using one wire of the 4-core cable.




1.3.6 Wiring of the Control Circuit
(For the terminal block arrangement, see page 155.)

] A N
Alarm output
«<— B (Note) N\
{Contact output) ot BA Power
< G Doz 2 supply
ool Ly o 24V or
Sequence outputs | (Open collector output common) €—~————— SE1 SE1 12VDC
Open collector outputs X 3 S bos \__Inverter
By paramater sefting,
«——— Doz oy . A
Aty of 3 oo sigrals Note: Avoltage appliedinanincorrect direction
«——— DOt will damage the inverter. Beware of mis-
{Contact input common) SD wiring such asthe direction of connecting
[ the diode.
Musti-functii 5 o Di3
inputs x 3 )
By parameter —,
sotting, any of 3 | c Di2
differant 8% —
Sequenceinputs | oot sgnale | b ¢ o—] Dit
Reset [ $——<¢ &——————| RES
Forward rotation { $#——< o————— STF
"R i o O STR
Extemal thermal relay i formotor ¢ |
Svorhoat protocton ) Tt OH
PC1
External transistor common
Zphase inverse signal €——————————— PZR
sl = i 1ov
Z-phase signal input €T T PZ +
pressEIRE T P 7] PSS, .
U 1 1 1
B-phass irvarsa signal ™ -~ PBR " o
PLG signals § input H H 3 L : »{]
. s 1 1 [}
Seissosganen < = | 3 o] LAnaog cammang
Asphass inverse signal  <—1 Li] PAR ¥ x 3 input
input I H 1 rr T j‘JI
| A-phase signal input -{f: ’,‘ ’: :' PA . ‘_; :; p
[ ] L e N b S I
.3 v
Power supply ground < » v AG2 ora V- B0
a i V) 5E ™ ™ v 1oV
E’asr&’fé“)“’”""“i"a’ R everep———— I oAr | e 7~ © | sbis
= a1 T & x fch
" [ Monitor outputs
:: :.' +10V
H o 12 bits
¥ammed x 1ch

Note 1. Terminals SD, SE1 and 5 are the common terminals of the /O signals and are isolated from each

other. These common terminals must not be connected to each other or grounded.

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. Since the control circuit input signals are micro currents, use two parailel micro signal contacts or a
twin contact to prevent a contact faulit.

4. When two crimping terminals are to be connected to one of the control terminals, round or square,
open—-end crimping terminals of the size shown on the right should be used back-to-back.

©p

Designation{ B{mm/inches) | F{mm/inches)
1.25-3 6.4/0.25 or less | 5.3/0.21 or more




Using the STOP terminal

Using the PC1 terminal

Self-holding of the statt signal (forward rotation, reverse rotation) is pos-
sible only when the DI1, DI2 and DI3 terminals are set to the STOP termi-

nal.

<Connection example>

Forward rotation
Reverse rotation

This terminal is used to connect transistor output (open collector output)
such as a programmable logic controllers (PLCs). Connecting the exter-
nal power supply common for transistor output to the PC1 terminal pre-

Y

SD

l~-—c>s_l_q:>—‘ DI3
to

P Di2

[3]}]

RES
P

6 o STF
1

—0 O—S8TR

N

(Set 6 in the third digit of Pr. 17 to select STOP,)

vents a faulty operation caused by a sneak current.

The power supply voltage of the PLC connected should be 24VDC.

<Correct connection>

.’Em transistor|

I output n'lodu!o1 | [_
- Vote _
= g o= |

|
|
|
|
|
|
|
|
|
L

!

P

S
—r‘-g]*- y

g
]’ 24V

(8D}

<Incorrect connections>

T Av40 bransistort

2y

Iou\putmodule‘ ! 'I_ '-"-1—}3
| i .[ ijj:—‘ ! (s0)

T
syl

i
e=it
Ry
|
|
|

i+




1.4 PARAMETER UNIT

The FR-PUO2V parameter unit (option} is installed directly to the FR-V series inverter
or connected to it by a cable (option) and allows operation to be performed, functions
to be selected (set values to be read/written), the operating status to be monitored,
and alarm definition to be displayed. The FR-PLI02V parameter unit is hereinafter re-

ferred to as the PU.

1.4.1 Structure of the Parameter Unit

Help key (See page 46)

» Used to call the help menu screen
for selection of any help item.

Display

* 13 character x 4 line liquid crys-
tal display screen for monitoring

& Acts as a monitoring list or parame- -

ter list display key in the monitoring FR-PUO2V

PARAMETER|UNIT

13 types of data such as speed
and output current.

or setting mode.

Mode select keys

—

Clear key

¢ Used to clear set data or a wrong
value in the setting mode.

& Used to select the PU operation
and external operation {operation
using switches, speed setting po-

B 0

Shift key

* Used to shift to the next item in the
setting or monitoring mode.

* Press this key and either of the [A]
and [W] keys together on the menu
screen to shift the display screen LT

BHE
63

DDODE

G

t

tentiometer, etc.), setting mode
and monitoring mode.
. Speed change keys
® Used to keep increasing or de-
creasing the running speed. Hold
down to change the speed.
® Press either of these keys on the
setting mode screen to change
the parameter set value sequen-

tially.
e On the monitoring, parameter or

one page forward or back, \,

S help menu screen, these keys are

Function and numeral keys

e Used to select the basic functions and enter the
speed, parameter number and set value.

-
Read key

* Used also as a decimal point key.

® Acts as a parameter number read key in the setting mode.

® Serves as an item select key on the menu screen such as pa-
rameter list or monitoring list.

® Acts as an alarm definition display key in the alarm history dis-
play mode.

® Serves as a command voltage read key in the calibration
mode.

used to move the cursor. Hold
down the SHIFT key and press ei-
ther of these keys to advance or
return the display screen one
page.

Operation command keys

& Used to give forward rotation, reverse
rotation and stop commands in the
parameter unit operation mode.

00—
Write key

® Usad to write a set value in the setting mode.

® Sarves as a clear key in the all parameter clear or alarm histo-
ry clear mode.

® Acts as a reset key in the inverter reset mode.



1.4.2 Overview of the Parameter Unit Functions

By using the PU, the following operations can be performed.

Setting of operation mode (Page 30) Setting of parameters (Page 59)

¢ External operation mode
Operation is performed from the speed setting
potentiometer, start switch or the like provided
outside the inverter.

Rewriting the set
values
Changing the
parameter sattings

)

. Reading the
Calibrating the

current set values
meter Checking the
{speed meter) parameter settings

Retutning

the set values

to factory setting
(initialization)

* Parameter clear

* All parameter

clear

Disabling parameter

e PU operation mode write

Operation is only performed from the key pad of]
the PU.

Monitoring (Page 42)

Checking the
operating status
+ Quitput spaed {r/min)
+ Quiput current {A)

* Speed

» Direction of motor
rotation
(forward,
reverse rotation)
+ Motor running

Checking the defi-
nition of alarm at
its occurrence



1.4.3 Precautions for Using the Parameter Unit

When using the PU, note the following points to make proper settings and enter correct values.

Instructions for operation performed from the PU

® Operation from the PU is only valid when the [PU OP] key is
pressed with "0 (factory setting) set in parameter 79.

&2

-

® In the monitoring mode, the running speed cannot be set by
direct numeral setting (by entering the speed directly from the
key pad). To set the running speed, perform step setting
(change the speed sequentially by pressing the [4/W) key}
and press the [WRITE] key, or press the [PU OP] key fo exit
from the monitoring mode, and set with the number pad.

Mortton Wl
me | 1500 T

STF  FWD PU

Exiting from
monitoring mode O

-

U

DIRECTLY
Speed setting Set 1500r
’

sereen
0 ~3600

Note: Jog operation cannot be performed when the motor is
running.

-]
Instructions for monitoring

® When the motor is to be run in the PU operation mode, setting
the running speed and then pressing the start key ({FWD] or
[REV]} automatically switches the inverter fo the monitoring
mode.

]
Instructions for the operation modes
® If the [PU OP] (or [EXT OP}) key is pressed, the mode cannot
be switched when:
(1) The motor is running;
(2) The external operation start signal (across terminals STF or
STR and SD) is on; or
{3) The set value of the operation mode select parameter (Pr.
79} is either 1 or 2.

® When “0” is in the operation mode select parameter (Pr. 79),
switching the inverter power off, then on or resetting the invert-
er switches it to the external operation mode.

A
Instructions for the number of digits and decimal point of an
input value

® Aninput value of up to five digits may be entered. If the value
entered is in more than five digits, the most significant digit is
ignored.

12345.6 = i1 2345.6
(Entered) 'gnored



-~ " ]
Instructions for writing set values

® Write the set values when the inverter is at a stop in the PU
operation mode. They cannot be written in the external opera-
tion. {They may be read in both modes.) Note that some pa-
rameters may be written in the external operation mode or dur-

ing operation, See the following table:

Operation Write Enabled Write Enabled
Mode during Operation during Stop
Pr.4to6 Pr.4t06
“three-speed setting” | “three-speed setfing”
Pr. 2410 27 Pr.24 t0 27
“multi-speed setting” | “multi-speed setting”
External Pr. 34 {0 38 Pr. 34 to 38
operation “torque limit level” “torque limit level”
mode Pr. 51 to 58 Pr.51t0 58
“display function” “display function”
Pr.79
“operation mode
selection”
Pr.4t06
“three-speed setting”
Pr. 24 to 27
“multi-speed setting”
Pr. 34 t0 38
PU “torque limit level”
operation Pr_. 511058 . All parameters
mode “display function”
Pr. 900
“"DA1 terminal
calibration”
Pr. 901
“DA2 terminat
calibration”

& In addition to the above, set values cannot be written when:
(1) Parameter write disable {Pr. 77) has been selected;
(2) Any parameter number that does not exist in the parameter
list (see page 60) has been selected; or
{3) The value entered is outside the setting range.
+ [f write is disabled and error “&" is displayed, press the {SET)
{or [CLEARY]) key and restart operation from the beginning.

(Example: Pr. 7 “acceleration time”)

7 Acc. ti

B 2000058
¢ CLEAR

Setting Error

Instructions for setting the running speed

® When using the [A]V] key to set the speed (step setting),
the speed may only be set within the range of the maximum
and minimum speeds.

|
Other instructions

® When the input power is switched on (or the inverter is reset),
the following message is given on the display of the PU for
about 1 second. This message indicate that the inverter and
FR-PU0O2V parameter unit are performing communication
checks with each other and does not indicate an alarm. Note
that if this message does not disappear in about 1 minute, see
“TROUBLESHOOTING” {page 128).

PU to Inverter
comms. Error
Inv. Reset ON

The above message is also displayed when the control circuit
power is switched on later than the main circuit power in a sys-
tem where the control circuit is connected to a power supply sep-
arately from the main circuit.

Similarly, [F~-ulis displayed cn the unit LED instantaneously at
power on but it is not an alarm. If this display is kept provided,
see “TROUBLESHOOTING” (page 128).

Note: This screen is displayed in English if Japanese has been

selected in Pr. 59 “language switching.”

Use of the FR-PU02(E)

® The “FR-PUQ2(E)-1" is designed for use with the FR-A serfes
inverters and cannot be used with the FR-V series basically,
However, though the parameter names, setting ranges, efc.
are different from those of the FR-PUD2V, the FR-PUD2(E)-1
may be used to set parameters and perform operation.



2. OPERATION

This chapter provides details on the “operation” of this

product.

Always read the precautions, etc. before starting use.

2.1 OPERATION

--------------------------------------------

2.2 CONTROLMODES ......covvrvrrncrmnrnenerscnacacnnnnas




2.1 OPERATION

2.1.1 Instruments and Parts to be Prepared for Operation

The FR-V200E inverter can be operated in sither of two modes. Select the appropriate mede for an application
and running conditions, and prepare required instruments and parts.

[ Instruments and parts to be prepared | z\\?,j,
~&
* Start signal Inverter 3 N
Switch, relay, etc. HE

0 to 10VDC signal from a potentiomster ! '

or outside the inverter L..d

) & Operation is performed from the speed setting
Start switch potentiometer and start switch provided outside

|—°_ the inverter.
Potentiometer

o Speed setting signal o | ‘@@ \

1. External operation mode
Note: Notonly the start signal but also the speed setting signal The inverter is operated under the control of ex-
are required to run the inverter. [ternal operation signals connected to the termi- J
nal block.

{ Instruments and parts to.be prepared 1  Started from the PU.

® Direct setting of the speed

»
F:Rr?;n[f;g{,;l it Inverter * Step selting of the speed
® Cable ——— ® Jog operation
(FR-CBL) I ! Hold down the FWD or REV key
(See page 173) PU 'E Pu ! to run the motor.
Use this cable when the [ .
parameter unit is held in 2. PU operation mode
hand to perform operation, The inverter is operated from the keypad of the pa-
for example. rameter unit.

This mode does not require the operation signals
and is useful for an immediate start of operation.

* "PU" is the abbreviation for parameter unit.



2.1.2 Pre-operation Settings

The main items to be set before operation are as follows. Set the required items according to the load and opera-
tional specifications. For simple variable-speed operation of the like, use the inverter with the factory setting. For
more information and the explanation of the other parameters, see page 60.

Note that a parameter will be referred to as “Pr.”.

B Setting method

In the PU operation mode, use the parameter unit for setting. {See page 30.)
The start signa! (STF or STR) must be off to switch from the external operation mode to the PU operation

mode.

Language setting
« Pr. 59 “Language switching”

Setting of control mode
® Pr. 14 “control mode”

]
Setting of speed setting voltage gain
{maximum output speed)

* Pr, 903 “speed setting second gain”
Setting of torque setting voltage gain
(maximum output torque)

& Pr. 905 “torque command third gain

® "Pr. 1 “maximum speed”

Setting of maximum speed
® Pr. 1 “maximum speed"”

Setting of minimum speed
® Pr. 2 “minimum speed”

"~ ]

Setting of acceleration and deceleration

times

& Pr. 7 “acceleration time”

& Pr. 8 “deceleration time”

® Pr. 44 “second acceleration/decelera-
tion time”

e Pr. 45 “second deceleration time”

Used to set the screen display of the “FR-PUD2V” parameter unit.
Pr. 59 “language switching” is factory-set to 9999 (Japanese).
Set 0 (English) to switch the screen display to English.

Please set the control mode.
Factory setting: Speed control

When the speed or torque used for operation is equal to or higher than
the factory setting given below, change the setting of the corresponding
parameter.

Parameter Factory Setting
Pr, 903 “speed setting second gain” 10V ! 1500r/min
Pr. 805 "torque command third gain” ov ' 150%
Pr. 1 “maximum speed” 1500r/min

When the parameter unit is used for operation, the output speed is up to
the maximum speed (factory setting: 1500¢/min) setin Pr. 1. (For details
of Pr. 903, see page 113.)

Set this parameter to define the upper limit of the output speed or to per-

form operation at a speed above 1500r/min.

Change the setting of this parameter only when the speed must be limited

in addition to the setting of the above-mentioned “speed setting second

gain” which allows the speed to be restricted to below the set value.
Factory setting: 1500r/min

Use this parameter to specify the lower iimit of the output speed. When
the minimum speed has been set, merely turning on the start signal starts
the motor running at the set speed.

Factory setting: Or/min

When acceleration/deceleration time other than the factory setting is
used, change the values of these parameters.

Parameter Factory Setting

5.5K and down...5 seconds, 7.5K and
up...15 seconds

5.5K and down...5 seconds, 7.5K and
up...15 seconds

5 seconds
9998 (same as the value setin Pr, 44)

Pr. 7 “acceleration time”

Pr. 8 “deceleration time”

Pr. 44 “second accelerationfdeceleration time”
Pr. 45 “second deceleration time”




Calibration of speed meter

|
When the inverter is to be used again for
a different application

To monitor the output status correctly, calibrate the speed meter before
operation.

Use the parameter unit for calibration to make adjustment with higher ac-
curacy.

(See page 116 for the adjustment procedure.)

Itis assumed that the factory set parameters have been changed for the
previous application, therefore perform a parameter all clear operation
to return all the parameters to their factory settings. (For the operation
procedure, see page 55.) From this “factory state” new parameter values

-can be set.

Note that the following parameters will not be initialized with parameter
clearing. Either read out the set values and change to the required val-
ues, or return the values to the factory settings with the all clear operation.

Parame- Screen . .
ter No. Name Display Setting Range Factory Setting
a00 DA1 terminal D/At _ _
calibration Calibration
901 DA2 terminal D/AZ _ _
calibration Calibration
Speed setting Command Oto . Oto ' .
902 | second bias 2 bias 10V * 8600 fmin | OV} + Or/min
Speed setting Command | Oto | Oto . .
908 second gain 2 gain 10V 3600 r/min (1ov) ! 1500 v/min
Torque command | Command | Oto '
904 | hird bias 3bias 1oy | 010400% [(OV) 0%
Torque command | Command | Oto . o X o
906 third gain 3 gain 10V 010400 % |(10V) : 150 %




2.1.3 Operation Mode

The inverter has two operation modes: “operation using the external input signals” (external operation mode) and
“operation using the PU” {PU operation mode).

B Factory-set operation mode

When the input power is switched on (or
the inverter is reset), the inverter is set to
the mode of “operation using the external
input signals”. Therefore, as soon as the
input power is switched on, the inverter is
ready for operation using the external input
signals. In this state, turn the start signal
{across STF or STR and SD) onto start op-
eration.

[Default control mode is speed control,]

3
\ * Operation is performed
from the speed selling

potentiometer and start
switch provided outside
the inverter.

External operation mode

change Pr. 14 if torque control is re-
quired.

WFixing the operation mode

The operation mode at power cn may be
limited, e.g. operation from the PU is en-
abled at power on without switching the op-
eration mode with the PU’s mode select
key.

For full information on the setting proce-
dure, see page 3i.

\\ PU operation mode

£

-
» Started from the PU.
e Direct setting of the speed
e Step setting of the speed
® Jog operaticn
Hold down the FWD or REV
[ key to run the motor. ]




2.1.4 Selection of the Operation Mode

The inverter is factory-set to allow the operation mode to be switched between “external operation” and “PU op-
eration”. At power-on, the inverter is placed in the “external operation” mode. Use the PU to switch to the other
operation mode.

¢ Switchingfromtheexternalop-............. Check that the external input signal is off {(across STF or
eration mode to the PU opera- STR and SD).
tion mode Then, press the [PU OP] key to switch to the PU operation

maode, in which the setting screen is displayed.

@ DIRECTLY
O E:> S:at or
” 0~3600

Setting screen
# Switching from the PU opera-............. Check that the external input signal is off {across STF or
tion mode to the external op- STR and 8SD) and that the operation command indication
eration mode i “---",

Then, press the [EXT OP] key to switch to the external op-

I I I eration mode, in which “EXT” is displayed at the operation
|:> 0 r mode indication.

———8TOP EXT

1 )
Operation command  QOperation mode
indication indication

Note: If the operation mode cannot be switched, check the following:

1. External input signal Check that the signal is off. If it is on, the operation mode
(across STF or STR and SD) cannot be switched.
2, Parameter setting Check the set value of Pr. 79 “operation mode selection”.
Set Value Description
Operation can be performed with the mode
0 switched between PU operation and external
operation,
{Factory setting}
1 PU operation can only be performed.
(Cannot be switched to the other mode.)
2 External cperation can only be performed.
{Cannot be switched to the other mode.)

3. Limiting of operation mode -———————If the Pr. 79 “operation mode selection” set value is “0”
(factory setting), the external operation mode witl be en-
tered when the input power is turned on. The PU opera-
tion mode can be entered when the [PU OP] key is
pressed.

When other set values (1, 2) are set, the operation mode
will be limited to the respective details.




2.1.5 Operation Mode, Command and Status Indications

The currently selected operation mode, operation status, etc. are displayed at the bottom of the display screen
of the parameter unit.

Ll
1500

—

¢ Operation mode indication
PU: PU operation
EXT: External operation
PUj: PU jog operation
EXTj:External jog operation
NET: Computer link operation (FR-VPB)

STE

L ]
e Operation status indication

FWD: Forward rotation in progress

REV: Reverse rotation in progress

STOP:At a stop

JOGf: Jog forward rotation in progress

JOGr; Jog reverse rotation in progress

. |
* Operation command indication

STF: Forward rotation

STR: Reverse rotation

———: No command or both STF and STR “ON”




2.1.6 External Operation Mode (Operation using the external Input signals) <Speed control>

(1) Ordinary operation

e Operation procedure (Operation at 1500r/min)

1. Power on — oparation mode check

v

0
~—~STOP EXT

. Switch the power on and make sure
that “EXT” is shown at the operation
mode indication.

If it is not shown, switch to the external
operation mode in accordance with

page 31.

. Start

Forward rotation

51 Reverse rotation
t 4

[rsintbnnninl
STF FWD EXT

0r

Note 1:[f the forward and revarse rotation
switches are turned on together,
the inverter will not start. Also, it
these switches are turned on to-
gether during operation, the motor
is decelerated to a stop.

L.. Turn on the start switch (connect terminals STF
or STR and SD). (Note 1)
The operation command indication changes to
“STF” or “STR™

. Slowly turn the potentiometer (speed setting po-

tentiometer) full clockwise.

The operation status indication changes to output
indication (FWD or REV) and the speed shown on
the display increases gradually to 1500r.

L. Slowly turn the potentiometer (speed setting po-
tentiometer) full counterclockwise. (Note 2)

The speed shown on the display decreases gradu-
ally to Or.

The motor stops running.

1 | |
Or
STF STOPEXT

OFF

Forward rotation

v

Reverse rotation

L.. Turn off the start switch (disconnect terminals
STF or STR and SD).

stop, but it is not a fault.

Note 2: if the start switch is turned off with the poten-
tiometer in the full clockwise position, the
motor is decelerated to a stop. The DC dy-
namic brake operated at this time generates
high-frequency noise immediately before the

Note 3:If the start switch is turned on with the potentiometer in the
full counterclockwise position (speed command 0}, the motor
may run at a low speed due to the noise caused by the wir-
ing length of the potentiometer. To stop the motor, adjust the
setting of Pr. 13 “starting speed”, and set a non-sensitivity
range for starting.




(2) External jog operation

Keep the start switch on (connect terminals STF or STR and SD) to perform operation, and switch it off to
stop. For details of changing the parameter setting, see page 59.
¢ Operation procedure {Operation at 1500r/min)

1..Power on — operation mode check. Note 1:The speed and acceleration/de-
. Switch the power on and make sure celeration time for jog operation
oN that “EXT” is shown at the operation can be set in the foliowing param-
mode indication. eters.
’ if it is not shown, switch to the external <Factory setting>
operation mode in accordance with ® Pr. 15 “jog speed setting”
pagedt. 1 3001/min
Or e Pr. 16 “jog accsleration/decel-
———STOP EXT eration” ..... 0.5 seconds

. Press the [PU OP] key to switch to the PU cpera-

2. Running speed setting
tion mode and set parameter 15 “jog speed set-
ting”.

After the sefting is complete, press the {EXT OP]

key to switch to the external oparation mode.

3. Jog operation mode selection

. Turn on the signal across terminals JOG and SD
{connect these terminals).
The jog operation mode is selected and the opera-
tion mode indication changes to “EXTj".

ON (Note 2)
JOG

Sb

| !
joa _ Or
-—-8TOP EXT]
4. Operation
. Turn on the start switch (connect terminals STF
Forward rotation or STRand SD). o
Reverse rotation Keep the start switch on to run the motor, switch it
off {disconnect) to stop.

5. Exitfrom jog operation mode

. Switch off the signal across terminals JOG and
SD (disconnect these terminals).
The inverter exits from the jog operation mode and
returns to the ordinary external operation mode.

QFF {Note 2)

Note 2:JOG terminal function is set with Pr. 17.

— 34—



2.1.7 PU Operation Mode (Operation using the PU)

{1) Ordinary operation

By repeating the above steps 2 and 3 during motor operation, speed can be changed.
& Operation procedure {Operation at speed)

1. Power on -+ operation mode check.

ON
&
OLGSDU

DIRECTLY,
Set or

. Switch the power on, press the [PU

OP] key, and make sure that the
speed setting screen is shown on
the display.

If it is not shown, switch to the PU op-
eraticn mede in accordance with page
31.

Note 1:After pressing the [PU OP] key,

enter the speed directly with the
numeral keys. This setting is not
available in the monitoring mode.
Press the [PU OP] key to leave
the monitoring mode before set-
ting.

2. Running speed setting

<Direct setting>

.. Setthe running speed to 1500r/min.
@ Direct setting (Note 1)

Qe®® ® Step setting (Note 2)
(OIO16] {Note 3)
DO® (&
© \
<Step setting>
3. Speed write
. Press the [WRITE] key.

[T
1500r
STF FWD_PU

The [WRITE] key must be pressed, otherwise the
speed is not stored into memory.

. Press the [FWD] or [REV] key.
The motor starts running. The inverter is automati-
cally placed in the monitoring mode and the actual
output speed is displayed.

.. Pressthe [STOP] key.
The motor is decelerated to a stop.

Note 2:Hold down the [ A)V[ V) key to
keep the speed changing. At the
beginning, the spsed changes
slowly and this may be used for
fine adjustment.

Note 3:Step setting can also be made during inverter operation. However, if
the [A] {or [¥]) key is pressed in the monitoring mode, the speed
does not stop changing when the key is released and rises {or falls)
further. (Since the [AJ (or [W]) key changes the set speed, output
does not match the actual speed ¢hange.}




{2) PU jog operation

Hold down the [FWD] or [REV] key to run the motor, and release it to stop. For details of changing the param-
eter setting, see page 59.
® Operation procedure (Operation at 240r/min)

1. Power on — operation mode check Note 1:The speed and acceleration/de-
- Switch the power on, press the [PU celeration time for jog operation
ON OF] key, and make sure that the fre- can be set in the following param-
quency setting screen is shown cn cters.
’ ﬁ the display. <Factory setting>
» If it is not shown, switch to the PU op- & Pr. 15 “jog speed setting”
?IRECTLYOr eration mode in accordance with page | 300r/min
& .
08600 31, ® Pr. 16 “jog acceleration/decel-
eration” ..... 0.5 seconds

L.. Set parameter 15 “jog speed setting”.
{Note 1).

L .. Press the [PU OP] key, then the [SHIFT] key.
The jog operation mode is selected and the PU
JOG speed setting screen is shown on the display.
To change the speed, enter the numerical value and
press the [WRITE] key.

.. Press the [FWD] or [REV] key.
The display changss to the monitor screen. Hold
down the key o run the motor and release it to stop.

. Press the [PU OP] key.
The inverter exits from the jog operation mode and
returns to the ordinary PU operation mode. To re-
tumn to the jog operation mode, press the [SHIFT]
key.

DIRECTLY
Set Or

0~3500




2.2 CONTROL MODES

2.2.1 Speed control

When Pr. 14 "control mode” is set to 0, 2 or 3 to select speed control mode ("0" is factory—set), the input and output
signals and operation are performed as described below.
(1) Forward and reverse rotation commands (terminals STF, STR)
The forward/reverse signal (terminal STF, STR}) is used to start and stop the motor. The motor stops

when both terminals STF and STR are switched on or off.

(2) Speed command

1) External analog command (terminals 1, 2)
An analog signal entered into terminal 2 {or terminal 1) is used to provide the speed command.
Use Pr. 73 "speed setting signal” to set the main speed and override terminals and signals. Also, use
Pr. 902 "speed setting No. 2 bias” and Pr. 903 "speed setting No. 2 gain” to setan analog signal ramp.

Gain | Pro03

Factory setting

(1500 t/min) f-==============-=z 1

Qutput speed !

{r/min) /:

I

Bias . ;

10V Pro02 || e ;
! 0 Auxiliary speed setting signal

‘: +10V

2) Muiti-speed command

The speed command may also be set from the external terminal. How to set the speed command to
gither external analog command (terminal 2) or multi-speed command (terminals RH, RM, RL} is in-
dicated in the following table. Use Pr. 17 "input terminal assignment” to allocate terminals RH, RM,
RL to terminals DI to Di3. (These terminals are factory set to: DI1=RH, DI2=RM, DI3=RL)

Speed command RH RM RL
- High speed (Pr.4) ON OFF OFF
§ Middle speed (Pr.5) OFF ON OFF
g Low speed (Pr.6) OFF OFF ON
3 Speed 4 (Pr24) OFF ON ON
s Speed 5 (Pr.25) ON OFF ON
E= Speed 6 {Pr.26) CN ON OFF
= Speed 7 (Pr.27) ON ON ON
Externa! analog command OFF OFF OFF

(3) Torque restriction

During speed control, output torque can be restricted. Set Pr. 33 "torque control mode” to restricttorque

by external input or parameter setting.



(4) Overload {OL)
This signal switches on when the output torque reaches the preset torque restriction value. Use Pr. 40
"output terminal assignment” to assign OL to any of terminals DO1 to DO3.

(5) Up to speed (SU)
This signal switches on when the speed is within the range set in Pr. 41 "up~to-speed sensitivity”. The
signal is off during deceleration. Use Pr. 40 to assign su to any of the terminals DO1 to DO3.

(6} Operation
When stopped, the motor is in a no-excitation status. When terminal LX is switched on (use Pr. 17 to
assign terminal LX to any of terminals DI1 fo DI3), the motor is put under zero speed control if 0 is set
in Pr. 62 "auxiliary excitation selection”, or servo-locked if 1 is setin Pr. 62. When terminal LX and STF
(or STRY) signals are switched on at the same time, the motor is no longer under zero speed control (nor
is it servo—~locked) but is under speed control.

OFF on
STF/STR Terminal : .
Terminal LX | OFF E ON E
10V — ;
Terminal 2 i E :
i ' :
ov — :
0 sp'eed ! :
control or T b
Speed | servo lock /' Speed control \ 0 speed control or servo lock
0 r/min ' E ' i : -
Output torque H
0 | I




2.2.2 Torque control

When Pr, 14 "control mode” is set to 1 or 2 to select torque control mode, the input and output signals and opera-

tion are performed as described below.

(1) Torque command {terminal 3), forward and reverse rotation commands (terminals STF, STR)
The voitage level of terminal 3 and the torque generated by the motor have the relationships shown below.
Motor generated torque varies with motor temperature. The variation of motor generated torque (compared
to torque signal) is about 0.5%/°C, and is motor design dependent.
By using a Mitsubishi Vector motor equipped with a thermistor connected to the FR-VPC option unit, torque
variation caused by motor temperature change is improved. Total torque variation +3%.

Qutput torque
{Torque command)
+150%

Gain
Pr.qos

+10V Terminal 3

-150%

There are the following relationships between the polarity of the torque command (terminal 3) and the direc-
tion in which torque is generated by the forward/reverse rotation signal (terminal STF, STR).
When both terminals STF and STR are switched on or off, no torque is generated.

Torque Command

Torque Generation Mode

Terminal 3 Polarity

Terminal STF ON

Terminal STR ON

+, positive polarity

Forward rotation in
driving mode
Reverse rotation in
regenerative mode

Reverse rotation in
driving mode
Forward rotation in
regenerative mode

-, hegative polarity

Reverse rotation in
driving mode
Forward rotation in
regenerative mode

Forward rotation in
driving mode
Reverse rotation in
regenerative mode

The torque control command input is factory-set to 2=10V/150% torque. This setting may be changed using
Pr. 904 "torque command No. 3 bias” and Pr. 905 "torque command No. 3 gain”. (see page 114.)




(2) Speed restriction {maximum speed limit in Torque control mode)

The motor will misoperate if the [oad torque falls below the torque command value. To prevent this, set the
speed restriction value.

1) External speed restriction (terminal 2)
Use the 0 to +10V signal entered into terminal 2 to provide the speed restriction signal.

10E{+10V)

2[0to+10V) (Calibrate bias and gain with Pr, 902, Pr 803)

5 {analog common)

2)Muiti-speed restriction (terminals RH, RM, RL)

How to set the speed restriction.command to either external speed restriction (terminal 2) or multi-
speed restriction (terminals RH, BM, RBL) is indicated in the following table. Use Ps. 17 to allocate termi-
nals RH, RM, RL toterminals Di1 to DI3. (These terminals are factory set to: DI1=RH, DI2=RM, Di3=RL.)

Speed restriction command RH RM RL
o High spesd (Pr4) ON OFF OFF
g Middle speed (Pr5) |  OFF ON OFF
g Low speed (Pr.6) OFF OFF ON
© Speed 4 (Pr.24) OFF ON ON
2 Speed 5 (Pr.25) ON OFF ON
= Speed 6 {Pr.26) ON ON QOFF
=2 Speed 7 (Pr.27) ON ON ON
External analog speed restriction OFF OFF OFF

3)Others

If the above speed restriction value is higher than Pr. 1 "maximum speed”, the speed restriction value
isas setin Pr. 1 "maximum speed”. If the speed restriction command value is lower than Pr. 2 "minimum
speed”, the speed restriction value is as setin Pr. 2 "minimum speed”. If the speed restriction command
value is lower than Pr, 13 "starting speed”, the speed restriction value is Or/min.

(3) Speed restriction in progress (OL)
This signal switches on when the load becomes lighter and the motor speed reaches the preset speed re-

striction value. Use Pr. 40 "output terminal assignment” to allocate terminal OL to any of terminals DO1 to
DO3. '

{4) Low speed output (LS)

This signal switches on when the motor speed falis to or below the value setin Pr. 43 "low speed detection”.
Use Pr. 40 "output terminal assignment” to allocate terminal LS to any of terminals DO1 to DO3.



{5) Operation

1)Acceleration/deceleration time (Pr. 7, Pr. 8) setling=0

Terminal STF

0v
Terminal 3

ov

Speed
0 r/min

Cutput torque
0

ON
OFF
H
i
_ Speed restriction valug |
)
el e 3
' i Spesd control
:7/ Torque control X1
)
150% —

Limited to the torque —,.

restriction value.

2) Acceleration/deceleration time (Pr. 7, Pr. 8) setting = other than 0

Terminal STF
10V
Terminal 3

ov

Speed
0 r/min

Qutput torqug

ON
OFF

:

 Speed restriction value ;

Speed restriction & ¥ j

activated according Jer T ToTTTTTTTmmmEmmmmmmmmm ..

oo tme, 2 Torque control PN
e i

'/

\

Speed restriction operation



3. PARAMETERS

This chapter presents details on the “parameters” of this
product.

Always read the precautions, etc., before starting use.

3.1
3.2
3.3

3.4
3.5

3.6

MONITORING FUNCTION .........ccoviiiiciiiiiiiiran.
HELPFUNCTION ..ottt iiiiiri i i erivaneneanan
SETTING AND CHANGING THE VALUES IN THE
PARAMETERS .......cccciiiiiniiiitsesiisoncracrannnenaen
SETTING OF PARAMETERS TO IMPROVE THE
CORRESPONDING OPERATIONAL FUNCTIONS ...........
INVERTER RESET ....oicviiviiiiiiiciicicirnncnnnnnnes




3.1 MONITORING FUNCTION

The inverter can be monitored by either the LED (red light emitting diode) display on
the inverter, the 5-digit liquid crystal display on the PU (PU main monitor) or the PU

level meter. These displays are selected by the following method:

PU level meter

Setting Pr.53 on the PU allows selection

from 8 types of data. (See page 84.)

® Factory setting...Pr.63 =
Qutput speed indication

PU main monitor
5types of data can be selected in sequence
by the [SHIFT] key.

afu

inverter LED display
Setting Pr.51 on the PU allows selection

12 17187
[ RN ]

FR-PUO2V PARAMETER UNIT

1500r

3.1.1 SHIFT Operation Sequence on the PU Main Monitor

from 8 types of data. (See page 84.)
# Factory setting...Pr.51 =“1"

Cutput speed indication

Display unit

When “0” {factory setting) is set in Pr.52 “PU main display data selection”, merely pressing the [SHIFT] key calls
five types of data in sequence. Among the five monitor screens, the fifth monitor screen (selective monitoring)
allows selection from four types of data such as the speed set value and running speed.

Switch the power on or press the [MONITCR] key.

First priority screen
{Qutput speed monitor)

{Output current monitor)

{Qutput voltage monitor)

(Alarm code monitor)

R
1

!
O

———S8TOP EXT

I
0.00x

———STOP EXT

O

HIFT,

()

I<A

1
0. Ov

———STOP EXT

g <

SHI

.

ALARM HISTORY

<READ>

<—ﬁ—\

Note: 1. By pressing the [WRITE] key on any of

the monitor screens shown on the left,
that screen is given the first priority (first
priority screen). When the [MCONITOR]
key is pressed immediately after power-
on or in the setting or other mode to en-
ter the moenitoring mode, the first priority
screen is displayed first.

2.When “17" (load meter} is selected in

Pr.52, the “output current monitor”
shown on the leftis switched to the “load
meter’. When “20” is selected, “output
voltage monitor” is swilched to “cumula-
tive energization time”.

s {3

QTHERS

(Seleqtive)

manitor <HELP>
a G
SHIFT
< i)
Rx:
[:> RE.A D 3 ?‘
4 8

I:> |:> Monitor selection

Selection can be made
from 10 types of data.
{See page 43.)




3.1.2 Selecting the Other Monitor tem in the Selective Monitoring Mode

e Selection procedure (Example: Select the input

terminal state screen.)

1) Press the [MONITOR)]
key.

The parameter unit is
placed in the monitoring
mode.

Display

|
Or

--- STOP_PU

FR-PUD2V

|

2) Press the [HELP) key. The monitoring list is

displayed.

]

7

1

1 Frequency
2 Curront
3 Voltage
4 Alarm His ¥

3
3

3) Hold down the [SHIFT] key and press the [W] key twice.
{Move the cursor to signal in.)

Hold down the [SHIFT]
key and press the [¥] or
[A] key to advance or re-

SIS IR,

!

BOOEE & 6
D@e® 0 &
AEECME

turn the screen one page.

r
\

4) Press the [READ] key. .....
{Note 1)

The screen shown on
the right is displayed.

—_—— ]
DSTF ORL OMRS
DSTRORMDETP
OMC ORH 0JOG
ORT OTL OX

&
@

5) Press the [WRITE] key.
{Note 2)

The screen in step 4) is
set as the first priority
screen.

Subsequently press the [SHIFT]
key to call the other monitor screen.

nal operation) is selected.

intact in the memory.

states” selected here are displayed first whent
To give first priority to other data, press the [

Note 1:As the selected monitor screen is not a first priority screen in the above step 4), the selected data is
erased from the memory as soon as the power is shut off or the other operation mode (such as exter-

in this case, the selective monitoring mode must be selected again with the above procedure.
When the first monitor screen has been set by pressing the [WRITE] key, the selected data remains

2:1n step 5) where the [WRITE] key has been pressed in the above setting example, the “I/O terminal

he aperation mode is switched to the monitoring mode.
WRITE] key when the monitor screen needed is dis-

played. The first priority screen then switches to that monitor screen.

¢ When torque mode is selected

The following will be displayed on the parameter unit's monitor screen.
(The first quadrant and fourth quadrant will be +. The second quadrant and third quadrant will be -.)

Speed-N

Forward :
rotation :

Forward regenerate

Second o
guadrant

1500
1/min

quadrant

Forward drive

" Third
quadrant’

Reverse drive

b Torque-T
Fourth

) quadrant
t/mity

Reverse regenerate

Reverse !
rotation :




o Selecting either of the monitoring items “load meter” and “cumulative energization time”
When the “load meter” has been selected, the output current monitor screen is switched to a corresponding
screen. When the “cumulative energization time” has been selected, the cutput voitage monitor screen is
switched to a corresponding screen. When either of these two items has been selected, the output current or
output voltage monitor screen cannot be used.

When “load meter” When the “cumulative
monitor has been se- operation time” monitor
lected, this screen is has been selected, this
First priority screen switched. screen is switched.
I ! | 'II ------ [ JiGHIET rl[ ------ !
[] (] ) )
) L] » 1]
@) [ 0| D 0.00:> : 0. Ov
———STOP EXT il ——STOP EXT|: i ———STOP EXT |
(Output speed monitar) 1{Output current monitor) UOutput voltage manitor}
H Ly
OTHERS ALARM HISTORY
= &
<HELP> <READ>
{Selective monitor) {Alarm code monitor)



3.2 HELP FUNCTION

[The FR-V200E inverter has a help function to assist you in performing the following.

Monitoriist display ©:¢ & i s PUidperation guide display - |

5
(3
]

Switching
betwesn
monitor

Displaying the
procadura of the
PU aperation by

. direct input

sereens Setting the first (direct setting from
priority screen the ten-key pad)
in the monitor-

Displaying the
guide to the PU
jog operation

ing mode

=
A=l

Various parameter settings -

=4

Displaying
the parameter
change list

Displaying
the initial
parameter
value list

Parameater
\ clear
rd

Displaying the
history of the
most recent

8 alarms.

Alarm history

Parameter clear

setling using
the parameter
list

Calling the
paramster
list

All parameter
cloar

Inverterseset .~ -

Resetting
the invertar

in addition, press the [HELP] key in any of the PU operation modes to call a guide to the operation procedure.



3.2.1 Help Function Menu

Press the [HELP] key twice in any operation mode to call the help menu, with which various functions can be
executed. (See page 47.)

¢ Menu screen page 1

1 ¥ MONITOR

2 PU Oper

3 Pr. List

4 Pr.Clear v

Press [SHIFT]
and [¥] together
to proceed 1o the
next page.

e Menu screen page 2

5% Alarm Hist h
6 Alarm Clear
7 Inv. Reset

!

Press any of [MON-
ITOR], [SET], [EXT
OP] and [PU OP] to
switch to the corre-
sponding mode.

1 MONITOR
Displays the monitoring list and allows the monitor screen to be changed and the
first priority screen to be set.

2 PUOQPERATION
Informs how to select the PU operation mode and PU jog operation mode via direct
input (direct setting from the ten-key pad) and how to operate the keys..

Displays the parameter menu and allows any of the following four items to be se-
lected and executed:

1 Setting

2 Pr. List

3 Set Pr. List

4 Def. Pr. List

Displays the parameter menu and allows any of the following three items to be se-
lected and executed:

1 Clear Pr.

2 Clear All

3 Clear None

5 ALARMHISTORY
Displays the history of gight past alarms.

6 ALARMHISTORY CLEAR
Clears all the alarm history.

7 INVERTER RESET
Resets the inverter.



3.2.2 Definitions of the Help Function Displays

| HELP key I

Press twice.
READ
1. MONITOR 1. PPM  ----- =+ Spesd [1]
2. PU Oper 2. Current - - = - ~ - —- Current [A]
3. Pr. List 3. Voltage - - - - - = Voltage [V]
4. Pr. Clear 4, AamHis --- - — Error definitions (see page 128)
5. Alarm Hist “When more than eight alarms have occurred, the earlier ones are cleared.
8. Alarm Glear 5. SCommand- - - <= Spesd setting (anter the set speed) [ ]
7. Inv. Reset 6. Frequency - - - - -+—a= Running frequancy (indicates motor frequency, moving spsed) [Hz]
7. Shaft Trg - - - - —+— Motor torque [%)]
8 DClLnk=---=~ - - = Converter output voltage (DC voitage in the converter) {V]
9. I/PSignal-=---- = ON/OFF states of the input terminals (STF, STR, stc.) * @ ON O OFF
10. OfP Signal- - - - -T—» ON/OFF states of the output terminals (RUN, FU, etc.) " I8 ON O OFF
Press twics.
1. READ
2. PU Oper 1. PU: Directly 4eegm PU operation mode directly set from the ten-key pad
3. Pr. List 2. JOG: Jogging - - - 4+—— JOG operation mode
4,
5.
5. READ READ
7. 1. Setting MODE . . »| SETTING MODE HELP Q. —
8. »=| 2. Pr. List -- Set Pr. NO. —— 1.Max. S
3.8etPr.List ... || ForPrLlist # <HELP> READ 2
4. Def. Pr. List == »| to
231
READ 900-
Pr.1 — to
to 905
| | Pr.97 —
Preg0 —
to
Prgos  ——
DEF.Pr.LIST
Pr.0 —
Pr.1 1500
Pr.2 0.00
= to
READ Pr.97
Pr.g00
to
Pr.905




| HELP key |

Press twice.
READ nree
1. 1.Clear P. - - - <Clear Pr.> | <Clear Pr.>
2, 2.Clear Al - - - {BEAD| Eyec  WRITE
3. READ 3.ClearNone - - - }, Cancel =CLEAR
4. Pr. Claar - - PAY +road
) L WRITE
5. Alarm Hist Clear Al Cloar All>
6. Alarm Clear LR Exec  —WRITE
7. Inv. Raset Rl o Oancel =CLEAR
READ )
| Roturn to tho previous screen.
READ
» Error definitions (see page 128)
*When more than sight alarms have occurred, the earlier ones are cleared.
WRITE
READ <ALARM CLEAR> <Clear Pr.>
Exec =WRITE
Cancel =CLEAR
W
»| <INV. RESET> "H"f PU to Inverter
Exec =WRITE comms. Error
Cancel =CLEAR Inv. Reset ON




3.2.3 Help Function Guide

1 MONITOR

Displays the monitoring list and allows the monitor screen to be changed and the first priority screen to be set.
* Operation procedure 1 (To call the monitoring list from the help function menu)

1) Press the [HELP] key ..... The help function menu || 1¥MONITOR Display
twice in the monitor mode. is called. 2 FU Opar
4 Pr.Cloar ¥ [ ~ |
* FR=PUO2V | paramerer umt
2) Make sure that the cursor ..... if not, move the cursor
(#) is located at “1 MON- with the [A][W] key.
ITOR". -
¥ Y )
3) Press the [READ key. ... The monitoring list is |[TERF® D O
) : Jes called : 2 Curent 5) o e (4 I_ 2)
: 3 Vol
e @®@TUH 5
4) Press the [A] or [¥] key t: move the cursor (#) to the re M @ E‘D]
re u -|[1 RP
quired item. g'g:m @ @ @
: 4 Alarm His @ @ Ea @
\. o
5) If the required item is not found, press the [SHIFT] key and
[W] key together to shift to the next page. 2;
Y
6) Pressthe [READ]key.  ..... Themonitor screenspe- 17 | 1 J|+---- After pressing the [READ] key, press the
cified by the cursor is [WRITE] key to set that monitor screen as
RV, k <Y
displayed. —---STOP PU the first priority screen.
Y

Press any of the [SET], [EXT OP] and [PU OP]
Keys to switch to the corresponding mode.

¢ Operation procedure 2 (To call the monitoring list directly in the monitoring mode)

Display

1} Press the [MONITOR] ..... Theinverterisputinthe [T | | )

key. (Note) maonitoring mode. 0, FR=PLI02V | pamsseerer unar
-~-8TOP PU
X
2) Pressthe [HELP 1 key.  ..... The monitoring list is |[ ¥ RPM J
called. 2 ngw‘;’: 1 A
4 Alam Hig ¥ =)
¥ @@y
4)
3) Press the [A] or [¥] key to move the cursor (#) 1o the re- || 1. RPM }
quired item. 2 Yo @ E 4)
3 M e @ (9
: ®
4} If the required item is not found, press the [SHIFT] key and @ —)
W] key together to shift to the next page. { X0 @
¥ 5)

5) Pressthe [READ]key.  ..... Themonitorscreenspe-|[ 1+ 1 1 | ..... After pressing the [READ] key, press the
cified by the cursor is 0.00a [WRITE] key to set that monitor screen as
displayed. --—S8TOP PU the first priority screen.

Y

Press any of the [SET], [EXT OP] and [PU OF)

Note: This [MONITOR] key need not be

pressed if the inverter is already in the

keys to switch to the corresponding mode. monitoring mode.




2 PU OPERATION

Informs how to select the PU operation mode and PU jog operation mode via direct input (direct setting from the
ten-key pad) and how to operate the keys.

H Selection of the PU operation mode (direct input)

e Operation procedure 1 (To access from the help function menu)

1) Press the [HELP] key ..... The help function menu [ 12 MONITOR Display
twice in the monitor mode. is called. 2 pooper e ~ -
4 Pr.Cloar 9 FR-PUO2Y | panseren uner
2) Using the [W] key, move the cursor (#) to “2 PU OPERA- |5 MONITOR ‘ ‘
TION". 24 PU Oper \ J
3 Pr. List [ )
4 Pr,Clear ¥ @
1
| | V@ @ @ (4) Ly
3} Press the [READ I key.  ..... The menu on the right is [ 17 P : Directly 1
Press the [HELP) key to return to the help
function menu. @ @ )
.. .
4) Make sure that the cursor .. ,.. If not, move the cursor 3)
() is located at “1 PU: Di- with the [A][VW] key. 5)
rectly”.
5) Pressthe [READ]key. ..... The PU operation mode is ([ DRECTLY
selected and the speed|| 5, or
setting screenis displayed. || 6~3s00
6) Pressthe [HELP key.  ..... The key operation guide || KEY OPERATION
is displayed. e RITE
Then : FWD,REV
Press any of the [MONITOR], [SET],
fEXT OP] and [PU OP] keys to switch to
the corresponding mode.
Display
e Operation procedure 2 (To call the key operation guide directly) f; ooy | —— N
- PARAM
1) Pressthe [PUOPlkey.  ..... The speed setting |l DirECTLY
screen is displayed. || S, o
0-~~3600 §
! o) 1)
2) Pressthe [HELP)key.  ..... The key operation guide || KEY OFERATION
is displayed. e TE 2)
Then : FWD REV

Press any of the [MONITOR], [SET),
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

@&
@
! @
@




M Selection of the PU jog operation mode
¢ .Operation procedure 1 (To call from the help function menu)

1) Press the [HELP} key ..... The help function menu {[7¥ MONITOR
twica in the monitor mode. is called, 2 P Opar
4 Pr.Clear ¥
2) Using the [W] key, move the cursor (#) to “2 PU OPERA- |1 MONITOR
TION". et
4 Pr.Cloar W
3) Pressthe [READ]key.  ..... The menu on the rightis |[1 PU: Birectly
2 JOQ:Jogging

displayed.

k

function menu,

4} Using the [W] key, move the cursor (#) to “2 JOG: Jogging”.

Press the [HELP] key to return to the help

5} Press the [READ] key. The PU jog operation mode
is selected and the speed

setting screen is displayed.

PUNOG
150¢

0~1500

6} Press the [HELP] key. The key operation guide

is displayed.

[KEY OPERATION |

Sset:0-9
Then : WRITE
Then : FWD,REV

!

Press any of the [MONITORY], [SET),
[EXT OP) and {PU OP] keys to switch to
the corresponding mode.

¢ Operation procedure 2 (To call the key operation guide directiy)

1) Press the [PU OP] key. The speed setting

screen is displayed.

DIRECTLY ‘
Set

Or
’
0-~-3600

2) Press the [SHIFT] key. The PU jog operation mode
is selected and the speed

setting screen is displayed.

1)
6)

Display

FR=PUO2V

§

|

/

0
®

POGO 6
BOE® §
DR 0 &
DERGMES

,
\

f
\.

oG
i

Display

FR—PUO2V

PUNOG

Set 1500
’

Q1500

3) Press the [HELP] key.

The key operation guide
is displayed.

KEY OPERATION
Sset: 0-9

Then : WRITE
Then : FWD,REV

!

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

2)
3)

-

DO®O® ¢
DOE® O E
BEEEUPDE

BOCS

\.

1)

2)



3 PARAMETER

Displays the parameter menu and allows any of the following four items to be selected and executed:

1 Setling: Switches to the parameter setting mode.

2 Pr. List: Displays the parameter list in numerical order and allows the values of individual parameters to
be read and written.

3 SetPr. List: Displays a list of Pr. numbers and set values of only the parameters that have been changed
from the factory setting. {For the parameters that have not been changed, their Pr. number only is dis-
played.)

4 Def. Pr. List: Displays a list of the initiat values {default factory setting) of parameters.

¢ Display of the parameter menu

Displ
1) Press the [HELP] key ..... The help function menu ([ 7§ MONITCR spiay
twice in the operation is called. z EEL?;“ - =~
mode. 4 Pr.Cloar @ FR~PUD2Y | parameren uar
2} Using the [¥] key, move the cursor (#) to “3 Pr. List™. 1 MONITOR ‘ '
2 PU Oper :
3 i Craar ® f@.
d (1)
! —e®eo (A
3) Pressthe [READ) key.  ..... The paramster menu is || 1# SeningMODE
displayed. s @ @ 2
4 Del. Pr, Ust @ En]
Press any of the [MONITOR], [SET]. (0 =
{EXT OP] and [PU OP] keys to switch to L @ @ )
the corresponding mode. . /
3)
W Selection and execution of “1 Setting” Display
® Operation procedure y )

FR—PUQ2V | PARAMETER

g

1) Call the parameter menu in accordance with the above pro- [T+ SetingMoODE
2 PrList

cedure. 3 SetPr Ust
4 Dal. Pr. Ust l I J
l € G
2) Make sure that the cursor ..... If not, move the cursor
(#) is located at “1 Setting with the [A][W] key. I_ 2)
MODE",

3) Press the [READ)key.  ..... The inverter switches to |[ SETTING MCDE

Set Pr.No.
the set mode. FOR PrLIST

<HELP>

PE®OB 0
DOOE 6
D@O®0 &
DERCMPE

—
e
.
\,

—

Press any of the [MONITOR], [EXT OF] 3
and [PU OP] keys to switch to the carre-
sponding mode.



M Selection and execution of “2 Pr. List”
¢ Operation procedure

1) Call the parameter menu in accordance with page 52.

1% SetingMODE
2 Pr.List

3 SetPr. List

4 Deof. Pr. List

'

2) Using the [W] key, move the cursor (#) to “2 Pr. List".

1 SettingMODE
2# Pr. List

3 SetPr. List

4 Def. Pr. List

3) Pressthe [READ]key.  .....

The parameter listis dis-
played.

1% -
2 Max. §
3 Min. 8
4

¢

4} Press the [A] or [¥] key to move the cursor (#) to the re-
quired item.

‘

8) If the required item is not found, press the [SHIFT] key and
[W] key together to shift to the next page.

!

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

MDisplay of “3 Set Pr. List”

¢ Operation procedure 1 (To call from the help function menu)

1} Call the parameter menu in accordance with page 52.

14 SetingMODE
2 Pr List

3 SetPr.List
4 Def, Pr. List

!

2) Using the [W] key, move the cursor (¥) to "3 Set Pr. List".

1 SettingMODE
2 Pr.lst

3§ Set Pr. List

4 Def, Pr. List

3) Pressthe [READ] key. The parameter change

list is displayed. {Note}

SET Pr. List
Proe -
Pr 1 -
Pr 2 -

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

5)

Display

FR-PUQ2V

PARAMETER UNIT

o

®® 6
@ @ (4)
&S @ H2
@@
OO
O =
3)
Display
( FR=PUO2V | paRamETER UNIT ]
) |
2)

®E®® O
DOO® @
DE@O®

AEEACME

Note: Press the [SHIFT] key and [W} key together to move to the next page.




HDisplay of “4 Def. Pr. List”
# Operation procedure

1) Call the parameter menu in accordance with page 52.

14 SettingMODE
2 PrList

3 SetPr. List
4 Def, Pr. List

)

2) Using the [W} key, move the cursor (#) to “4 Def. Pr. List".

1 SetingMODE
2 Pr.List

3 SetPr. List
4 Deof. Pr. List

3) Pressthe [READ]key.  ..... The initial value list is
displayed. (Note}

SET Pr. List
Prop -
Pr1 1500
Pr 2 [

!

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

Display

-

FR-PUG2V

PARAMETER LMY

2)

Note: Press the [SHIFT] key and [¥] key together to move to the next page.




LSSV R SNl (To be performed in the PU operation mode)

Displays the parameter menu and allows any of the following three items to be selected and executed:
1 ClearPr.; Returns (initializes) the parameter values to the factory setting with the exception of the calibra-

tion values irt Pr. 900 to 905.
2 Clear All: Initializes all parameters.
3 Clear None: Does not initialize.

e Display of the parameter clear menu

1) Press the [HELP] key ..... The help function menu |[71¥ SettingMODE
twice in the operation is called. et
mode. 4 Det. Pr. List

2) Using the [W] key, move the cursor (#) to “4 Clear Pr.". 1 MONITCR

. 2 PU Oper
3 Pr.list
4b Pr.Clear ¥
3) Pressthe[READ]key. . .... The parameter clear ([ 1» ClearPr.
menu is displayed. FE
199a+<READ>
Press any of the [MONITCR], [SET],
{EXT OP] and [PU OP} keys to switch to
the corresponding mode.
HE Selection and execution of “1 Clear Pt.”
®» Operation procedure

1} Call the parameter menu in accordance with the above pro- |[ 14 Clear Pr.

cedure 2 ClearAll
) 3 Clear None
/p¥a+<READ>

2) Make sure that the cursor ..... If not, move the cursor
(#) is located at “1 Clear with the [A] [¥) kev.

Pr.”.

3} Press the [READ]key.  ..... The data on the right is Cloar Pr.

displayed. Gancal <CLEARS

4) Press the [WRITE] key. ..... The data on the right is Clear Pr.

rameters are initialized.

!

Press any of the [MONITOR], [SET],
{EXT OP] and [PU OF] keys to switch to
the corresponding mode.

1)

Display

FR-PLIO2V

PARANETER UNT

~
g

OGO @
®®O® @

[ETR
sl”

r

D®E® 0 &
BEEACMPE

R

\

w
<=

Display

FR—-PUG2Y

PARAMETER UNIT

\

ol
®

OO @
DISICICK

P

DOO® O @

2)

-2

BEEBCME

\,

LS

&

Note: Press the [CLEAR] key to disable parameter clear.




Ml Selection and execution of “2

Clear All”

e Display of the parameter clear menu

1) Call the parameter clear menu in accordance with page 55.

10 Cloar Pr.

2 ClearAll

2 Cloar Nono
/19a+<READ>

Display

FR~PU02V

)

2) Using the [¥] key, move the cursor (#) to "2 Clear All".

1 ClearPr.

24 Clear All

3 Clear None
Ivwa+<READ>

PARAMETER UNIT

3) Pressthe [READjkey.  .....

The data on the right is
displayed.

Cloar ALL Pr.
Exet <WRITE>
Cancal <CLEAR>

4) Press the [WRITE) key. .....
(Note)

The data on the right is
displayed and the pa-
rameters are initialized.

Clear ALL Pr.

Executing

PEEB 6 0

DOOE® O 6
D0E® 0 &
alaleaiDiE

\

!

Press any of the {MONITOR), [SET],
[EXT OP] and [PU OP] keys to switch to

the corresponding mode.

3

&

2)

Note: Press the [CLEAR] key to disable Clear All.

M “Clear None”

When “3 Clear None” is selected, the parameters are not initialized.




5 ALARM HISTORY

Pisplays the history of eight past alarms.

e Operation procedure

1) Press the [HELP] key ..... The help function menu ;[ 1§ MoNTOR Dispiay
twice in the operation is called. v
mode. 4 Pr.Clear W [ 1 )
* FR~PUOZYV | pARsaETER LN
2) Pressthe [SHIFT)keyand ..... The screen moves t0|[ 5y Alam Hist »
& Alam Cl
W] key together. the next page. 3 In:";w :tﬂ-’ |
i =JNGIRE
1
3) Make sure that the cursor ..... If not, move the cursor |[ S Alam Fist ¥ 2 @& D @ @ L3
(#) is located at "5 Alarm with the [A] [W] key. 5 A"";‘ Cloar
Mt 7 Inv. Reset % % 2)
4) Pressthe [READ key.  ..... The alarm history is dis- é va_ar 5USVT @ @
played.
T =
Press any of the [MONITOR], [SET], 4)
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.
6 ALARM HISTORY CLEAR
Clears all the alarm history.
¢ Operation procedure
1) Press the [HELP] key ..... The help function menu |[ 1 ¥ MONITOR Display
twice in the cperation is called. 2 P Opar
mode. 4 _Pr.Clear ¥ T‘
* FR—PUO2Y | PARAMETER LaaT
2} Pressthe (SHIFT)keyand ..... The screen moves to |5+ Alam Hist w
& Alam Ci
[¥] key together. the next page. - In:fg'%;“’ L
; o @
1)
3) Using the [W] key, move the cursor (#) to *6 Alarm Clear”. |5 Aam st » 2 G e E‘]
54 Alarm Cloar 2)
7t Reser @ ) 3)
A
! )
4) Pressthe [READ]key.  ..... The data on the right is |[” ALARM CLEAR @ @ @
. Exec <WRITE>
displayed. Cancol <CLEAR> & &9 [
7 & J
5) Press the [WRITE] key.  ..... The data on the right is || ACARM CLEAR 49 9
{Note) displayed and the alarm

history is cleared.

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

Note: Press the [CLEAR] key to disable Alarm History Clear.




7 INVERTER RESET

If the protective function of the inverter is activated (tripped) to protect the inverter, the trip state can be reset by

the following operation.

The trip state can also be reset by switching the power off or connecting terminals RES and SD.

e Operation procedure

1} Press the [HELP] key ..... The help function menu
twice in the operation is called.
mode.

1% MONITCR
2 PUOper

3 Pr.Ust

4 Pr.Clear ¥

2) Pressthe [SHIFT]keyand ..... The screen moves to
[W¥] key together. the next page.

5S¢ Alarm Hist &
& Alarm Clear
7 Inv. Reset

'

3} Using the [W] key, movs the cursor {#) to “7 Inv. Reset".

5 AlarmHist »
6 Alarm Clear

1)

Display

FR-PUO2V

PARAMETER LNIT

PO@®GE 6

DRe®0E
BERWUME

JL

.

=

7% Inv. Foset )

e

4) Pressthe [READ key. ... The data on the right is Inv.RESET
. Exec <WRITE>

displayed. Cancol <CLEAR> @

l S

5) Press the [WRITE] key. ..... Theinverterisresetand || | | 1
(Note) switches to the monitor- v 4

ing mode. ===$TOP EXT

o
-~

2)
3)

Note: By pressing the [CLEAR] key, the inverter is not reset and is switched to the monitoring mode.




3.3 SETTING AND CHANGING THE VALUES IN THE PARAMETERS

The inverter has many parameters. Using the PU, the required parameters can be se-
lected and their values set and/or changed as appropriate according to the load and
running conditions. For more information, see the “Parameter List” (page 60). Set“1”
in Pr.77 “parameter write disable” to disable write. (See page 102.)

e Operation procedure (Reading and writing the value of Pr.8 “deceleration time”)

1) Pressthe [PUlkey. ..... The speed setting DIRECTLY

sereen is displayed. Set | or

0~-3500
l Display
2) Pressthe [SETikey. ... The inverter is placed in || SETTING MODE ( )
- Set Pr.No. FR=PUO2V | passusrer ur

the parameter setting || 2o b isT

mode. <HELP> | 1

3) Enter the required param- ..... The screen on the right || SETTING MODE 2) )

eter number. is displayad. PLNO. s @ R
<READ> 7
; @ @ ()
4} Press the [READ key. ... The current set value is & Deotl
shown on the display. , 508 :) @
o~seo " @@®®
: | & & &

5) Enter the required vaiue. ..... A new set value is 8 ‘i‘;“g}; - ’
{Example: To set to 180 shown on the display. v 1608 & 8
seconds) (Note 1) 0-~-3600

6) Pressthe [WRITE]key.  ..... The set value is stored gbectt ... If an error is displayed by pressing

into memary. S the [WRITE] key, see page 25.
Completed

7) Press the [SHIFT] key to move to the next parameter (Pr.9) and call the
current set value. Then, press the [SHIFT] key to advance to the next

parameter.

Note 1:1f a setting error has occurred during the entry of a set value, press the [CLEAR] key to return to
the status before that set value was entered.

e 3-speed sefting . .....

Note: Set and/or change the parameter values in the PU operation mode. When the PU operation display
is not provided, switch to the PU operation mode in accordance with page 31.
The values of the following parameters may be set and/or changed in the external operation mode:

.... Pr4to6 e Display function ........ Pr.51to 58
¢ Multi-speed setting ..

... Pr24t027 o Calibration function ..... Pr.900 to 905

In addition to the above procedure, the help function may be used to call the parameter list for setting. For more

information, see page 52.



3.4 PARAMETER LIST

F::O":' P‘m‘“" Name g‘[’m Setting Range 'm]m:r:; Factory Setting g:’m ps:goa
1 Maximum speed Max.S 0 to 3600r/min 1r/min 1500r/min 63
2 Minimum speed Min.S 0 1o 3600r/min 1 rfmin 0 rfmin 63
Preset S1 | O to 3600r/min 1 r/min 1500r/min 63
g PresetS2 | Oto 3600r/min 1 r/min 750r/min 63
'§ o] Preset33 | 010 3600r/min 1 r/in 150r/min 63
"3 7 Acceleration time Acc.tl 0 to 3600 sec. 0.1 sec. 5 sec/15 sec. 64
2 {Note 1)
® 8 | Deceleration tima Dec.t! 0 to 3600 sec. 0.1sec, | Osec/1Ssec 64
(Note 1}
g Electronic thermal O/L relay 0 to 500A 0.01A ?:;:g:m?t:;;- 84
10 DG injection brake operation spesd DC 8r.S8 0 to 1500r/min 8999 1 rimin 90r/min 65
1 DG injection brake operation time BCBrt Oto 10 sec. 0.1 sec. 0.5sec. 65
12 DG injection brake voltage DCBrV 010 30% 0.1% 3% 65
13 Starting speed Stant S 0 to 1500r/min 1 r/min 15rmin 668
14 | Gontrol mode Cirl Mode %‘2’%1; 12.16,101, Integer 0 67
15 Jog speed setting JOG S 0 to 1500r/min 1 r/min 300r/min 68
16 Jog acceleration/deceleration time JOG t 0 {0 360056C 0.1 sec. 0.5 sec. 68
@ 17 Input terminal assignment Set Digl 010 999 Integer 12 69
-% 18 S acceleration patiern 1 010 50% 1% 0% 71
5 19 S deceteration pattern 1 0 1o 50% 1% 0% 74
§ | oo |Accoleratonidecclerationreferance |, ipecs | o to2600nmin 1 t/min 1500r/min 64
9 speed
'& 21 S accelaration pattern 2 010 50% 1% 0% 71
< 22 S deceleration pattern 2 0 to 50% 1% 0% 71
23 Thermal protaclor input 0,1 Integer 0 73
o ] 306 St Preset S4 | 0 to 3600r/min, 9999 1 r/min 9999 63
Preset S5 | Cto 3600¢/min, 0993 1 r/min 9999 63
Preset S6 | 0 to 3600r/min, 0993 1 r/min 9999 63
i J i o =] Preset 87 | 0 to 3600¢/min,9999 1 r/min 9999 63
28 Multu speed compensation selection Pre.Comp | C,1 Integer 0 73
. . 0,1,2,10,11,12,100,
29 Acceleration/decelsration pattern Acc./DecP 101.1 02. 1 0.? 1 10101 2 Integer 0 il
Regenerative brake duty change
ge 30 selection/high power factor convertar | Br.Set 01,3, 4 Intager 0 74
B2 connection selection
;_é § 31 Speed deviation level SDevLvl | Oto 1500/min 9999 1 r/min 9999 76
Cwvearspeed detection lovel OwrSLvi 0 to 3600r/min 1 r/min 3000r/min 76
Torque reslnct:on mcda TL Mode 1,234 Integer 3 77
- ) Z TLLvlA 0to 400% 0.1% 150% 77
:-3 TLLvl.2 0 to 400%,9999 0.1% 9999 77
@
% TLLvI.3 0 to 400%,3999 0.1% 9999 77
g
[ TL Lvi.4 0 10 400%.,9999 0.1% 9999 77
Torque restnc’tton level 2 2nd TL 0 o 400%,3999 0.1% 9999 77
g Torque detection Trq. Det 0to 400% 0.1% 150% 80
E Qutput terminal assignment Set Digl 010 999 Integer 12 81
3 Up-to-spead sensitivity SURange | 0to 100% 0.1% 10% 82
§. Speed detestion SetFUS | 0to3600r/min 1 t/min 300r/min 82
|§ Low speed detection LS Det. 0 to 1500r/min 1 r/min 45r/min 82
" a4 tsi::’"d acceloration/deceloration | yoneca | 0103600 sec 0.1 sec. 5sec. 83
'13 45 Sacond deceleration time Dec.t2 010 3600 s6¢,9999 0.1 s8c. 9599 83
2 46 Secend multi-function input selection 0 to 999,9939 Integer 9999 71
2 47 Torque boost Trq. Bst 00 30% 0.1% 3% 83
(g 48 Base frequency VF base F | 50 to 200Hz 0.01Hz 60Hz 83
49 Base frequency voltage VF base V | 010 500V,9992 0.1V 9999 83

Note 1:The set value depends on the inverter capacity: (5.5K or less)/(7.5K or mora).
Note 2: The set value depends on the inverter capacity: (3.7K or less)/(5.5K or morg).

Note 3:The parameters hatched allow their set values to be changed during operation if 0 {factory setting) has been set in Pr.77 (parame-
ter write disable selection).



5 S | cennanans [ B T ey sonne | v | s
.| Set LED 110817 Integer 1 84

| SetPU 0,17.20 Integer 1] 84

5 ] SetLvi. 0103,510 8,17 Integer 1 84
3 SetD/A1 | 1108,5108,17,21 Integer 1 84
2 SetD/A2 | 1103,5108,17,21 Integer 7 84
z CalbAM S | 0 to 3600rmin 1 t/min 1500r/min 84
& CalbAMI| | O to 500A 0.01A Rated value 84
T ionitaring ¢ ] CabAMT | 0to 400% 0.1% 150% 84

" !n_g; @BWRCHING 235 PULang | 09999 Integer 9989 86

paed deviation time SDev Time | Oto 100 sec. 0.1 sec. 12 sec. 76

Restart coasting time RestriT 0,0.1 1o 5 sac., 9999 0.1 sec. 9989 86

Pre-excitation selection SetLX 0,1 Integer 0 88

63 Torque command selaction Set TRef 0.1 Integer 0 88

64 Motar capacity 0 to 55kW,9999 0.01kW 9999 89

65 Number of motor poles 2,4,6,9999 Integer 99899 89

g | e Ratedmotorspood 010 3600r/min 1rimin Ra’:;g“" 89
E’ 67 QOpen motor circuit detection level 1 Dt, Lvi 0 to 50% 0.1% 5% 94
"E 68 Cpen motor circuit detection time IDLT 0.05t0 1 sec., 9999 0.01 sec. 9969 94
'_é 69 Number of PLG pulses 0 to 4096 1 1?5*;:10080}0 89
g 70 Regenerative brake duty Br.Duty 0 to 30%/0% (Note 6) 0.1% 0% 74
"5 71 Applied motor 0,1 Intager 0 96
2 72 PWM frequency selection PWMMode [Ot0 8 Intager 6 96
e 73 | Speed setfing signal EXS/IOV | 0103 Integer () 57
74 Torque characteristic selection 0,1 Integar 1) 98

75 PU stop key selection StopMede | 0,1.2,3 Integer 1 100

76 Alarm dsfinition Trb1. Def | 0.1 Integer 0 101

77 Parameter write disable selaction Enable Wr [ 0,1,2 Integar [v] 102

78 Reverse rotation prevention selection | Enable FR [ 0,1,2 Integer 0 102

79 Operation mode selection Cpe. Mode | 0,1,2 Integer o] 102

80 Speed centrol P gain 1 S Gain1 0to 1000% 1% 30% 108

81 Speed control | gain 1 SiComp 1 | 0to 1000% 0.1% 3% 103

82 Speed setting filter 1 SSiFil.1 Oto 5sec. 0.001 sec. 0 sec. 103

83 Speed detection filter 1 SDfFil.1 Oto &sec. 0.001 sec. 0 sec. 104

g4 Torque control P gain 1 T Gain 1 0 to 1000% 1% 100% 104

85 Torque control | gain 1 Tleomp 1 | 0to 1000% 1% 100% 104

86 Torque setting filter 1 TSIFiL1 Oto 5sec. 0.001 sec. 0 sec. 104

87 Torque detection filter TDtFilA 0to 5sec. 0.001 sec. 0 sec. 105

” 88 Droap gain 0 to 100%,9999 0.01% 9989 105
S 89 OLT lavel setting 0t0 200% 0.1% 150% 108
§ 90 Speed control P gain 2 S Gain 2 0 to 1000% 1% 30% 103
é 91 Speed control | gain 2 Sicomp2 | 0to 1000% 0.1% 3% 103
g g2 Spesd setting fitter 2 S51Fil.2 0to 5 sec. 0.001 sec. 0 sec. 103
@ 93 Speed detection filter 2 SDtFil.2 0to & sec. 0.001 sec. 0 sec. 104
_"g 94 Torque control P gain 2 T Gain 2 0 to 1000% 1% 100% 104
§ 95 Torque contrel { gain 2 Tlcomp2 |0Oto 1000% 1% 100% 104
'%_ 96 Torque setting filter 2 TStFilL2 0to & sec. 0.001 sec. 0 sec. 104
& 97 Torque detection filter 2 TDtFil.2 0to 5sec, 0.001 sec. 0 sec. 105
EE] Auto tuning setting 0.1 Integer 0 89

99 Motor constant selection 0 to 3,9999 Integer $999 89

103 Torque bias selection O to 3,9999 Integer 9999 107

104 Tergue bias 1 600 10 1400%.9999 1% 9999 107

108 Torque hias 2 600 to 1400%,9599 1% 9999 107

106 Torque bias 3 600 to 1400%,9999 1% 9999 107

147 Torque bias filter 0 to 5sec.,9999 0.001 sec. 9999 107

148 Torque bias operation time 0to 5sec.,9999 0.01 sec. 9999 107

149 Torque bias balance compensation 0 to 10V,9999 0.1V 9999 107




'i':::' Pamm.eter Nama g:;::y Setting Range 1&‘?.::;?:; Factory Setting g:ﬁm ps:gae
g| 15 | Socondaryresistance compensation 0 10 200°C,9999 integer 9999 11
£ selaction
g 152 Fall-time torque bias Ne. 3 bias (3 to 400%,9999 1% 9959 107
E 153 Fall~time torque bias No. 3 gain 0 to 400%,9998 1% 9999 107
i’i 154 Droop filter time constant 0.00 %0 1.00 se¢., 9989 0.01ssac. 9999 105
_: 155 Speed indication 11 to 9998,9999 1 9999 119
= 158 PLG rotation direction 0,1 1 [} 112
8 167 | Excitation rato 0 to 100% 1% 100% 2
§ 158 Deceleration torque limit 0 to 400%.,9599 1% 9999 77
3] 159 Agceleration torque Eimit 0 to 400%,9899 1% 9999 77
@ : ‘DAY torninal calibration:: ++| DA Tune - - - 113
5 [ |- DA2 torrinal calibratio | DA2 Tune - - - 113
.F:l 802 Speed setting second bias ExtBias2 |0to 10V: 0 to 3600¢/min 1 r/min {ov) . Or/min 113
% 903 Speed setting second gain ExtGain2 | 0to 10V 010 3600r/min 1 rimin {10V) ! 1500¢/min 113
_'_.-; 904 Torque command third bias ExtBias3 | Oto 10V: Oto 400% 0.1% ovy + 0% 114
3 905 Torque command third gain ExtGain3 [0to 10V, Oto400% 0.1% {10V},  150% 14

Note 4: The parameter marked * cannot be written during operation even if Pr.77 “parameter write disable selection” is set to “2".
Note 5:Pr.100 to Pr.120 are parameters for the option unit.
Note 6:The setting range depends on the inverter capacity: (5.5K or less)/(7.5K or more).
Note 7:In the Screen Display section, S indicates a speed, f a frequengy, V a voltage, | a current, ttime, and T torque.
Note 8: The factory setting depends on the inverter capacity: (3.7K or less}/(5.5K or more).




3.5 SETTING OF PARAMETERS TO IMPROVE THE
CORRESPONDING OPERATIONAL FUNCTIONS Pr.1-Pr.6

" H ” €, ”
To set the upper and Iower imits of mo-  © Pr. 1 “maximum speed”, Pr. 2 “minimum speed

tor speed

The upper and lower limits of the output speed can be clamped.

o To set the upper limit within 3600r/min.
Using Pr. 1 “maximum speed”, set the upper limit of the output speed.
® To run the motor at the set speed by turning the start signal cn
Using Pr. 2 “minimum speed”, set the lower limit of the output speed.

Parameter
Number

1 1500r/min 0 to 3600r/min
2 Or/min 0 to 3600r/min

Factory Setting Setting Range

[r/min] 1

A1

e 1 s -
g- S0 Maximum spoed setting range [F1]
" 1
-~ 1
§ 1
]
1
]
. N 1
L B TR |
o i
1
)
1

Spoead seﬂingAslgnal I 5V
{10V}
(20mA}

Minimum speed setting range (e}

/A CAUTION

A\ Note that when the minimum speed is set, a start signal will
start the motor at the set speed, without the speed command.

Tosetmultiplespeeds . .. ... . = Pr- 4 “3-speed setting (high speed)”, Pr. 5 “3-speed setting

— . (middle speed)”, Pr.6 “3-speed setiing (low speed)”, Pr. 24 “multi-
speed setting (speed 4)”, Pr. 25 “multi-speed setting (speed 5)”,
Pr. 26 “multi-speed settlng {speed 6)”, Pr. 27 “multi-speed setting
(speed 7)”

* Aliows any speed to be selected by switching the external contact sig-
nal (across terminals RH/RM/RL and SD). Use Pr. 17 “input terminal
assignment” to set terminals RH, RM and RL.

¢ Each speed may be specified as appropriate between 0 and 3600r/min
during inverter operation. The speed may also be setusing the [Ajand
[¥W1 keys. (On releasing the [A] and [W] keys, the set speed is stored,
i.e. the [WRITE] key need not be pressed.)

# By using these functions with jog speed setting (Pr. 15), maximum set-
ting (Pr. 1) and minimum setting (Pr. 2), up to 10 speeds can be set.

Note: 1. Speeds 4 to 7 are not selected if
the setting of Pr. 24 to Pr. 27 is
“9909” (factory setling).
2. These speeds have priority over
the main speed (across termi-
nals 2 and 5).
3. This setting may also be made
: Yo during PU operation or external
Across RHand D-1-O% 1._.&. 11 Erm operation.
Across FiM and SD R.T! I = [oRToR 1 4.With 3-speed sem_ng, if two or
Actoss AL and SD [ I v B A three speeds are 'sm!ulta.naous-
ly selected, pricrity is given to
the speed of lower signal.

Spoedt
{high speed)

[rrmin] B f ;




Pr.7-Pr.9

To accelerate/decelerate’ slowly or rap-

idiy S

< Pr. 7 “acceleration time”, Pr. 8 “deceleration time”, Pr. 20

"acceleration/deceleration reference speed”

(1} Setting of acceleration time

Set the pericd of time

required to reach the Pr20 ;

acceleration/deceleration g 2
g

RSP Ml

reference speed (Pr. 20)

from OHz. Set a longer 5
time to accelerate more -
slowly, and a shorter time
to acceleratemore rapidly.
{Note) P Fr.8

{r/min}

Accaloration| Doceleration | Time
>

(2) Setting of deceleration time

Set the period of time required to reach 0Hz from the acceleration/
deceleration reference speed (Pr. 20}. Set afongertime to decalerate
more slowly, and a shorter fime to decelerate more rapidly. (Note)

Model Factory Setting Sefling Range
8.5K or lass 5 sec. 0 to 3600 sec.
7.5K or more 15 sec. 0 to 3600 sec.

Note: 1. i Pr. 20 (acceleration/deceieration reference speed) setting
is changed, the set values of calibration Pr. 903 and Pr. 905
(speed setting second {torque command third) gain) remain
unchanged. To adjust the gains, adjust calibration functions
Pr. 903 and Pr. 905.
2. When load GD? is large, the overvoltage alarm may be acti-
vated if the parameter value remains as set in the factory,
without the regenerative brake option being installed.

Motor overheat protection >\ ool

o Pr. 9 “electronic thermal overload protection”

For use of a general-purpose motor with PLG, the set value for motor
overheat profection may be set as a current value (A). Normally set
the rated current value of the motor at 50Hz. This function provides
an optimum protective characteristic including a reduction in motor
cooling capability in low-speed operation. (The factory setting of 3.7K
or less is the rated motor current of the SF-JR (with PLG).)

Setting of “0" makes the motor protective functioninvalid. (The inveri-
er output transistor protective function is valid.)

When Mitsubishi’s constant-torque motoris used, set“1”in Pr. 71 (ap-
plied motar} to selectthe 100% continuous torque characteristicinthe
low speed range, and set the rated motor current in Pr. 9 (electronic
thermal overload protection).

Factory Setling
Model 200V 200V Setting Range
1.5K 6.2A 3.1A
2.2K 9.0A 4.5A 016 500A
3.7K 14.2A 7T1A
5.5K or more 0A

— 64 —



Pr.10-Pr. 12

o Pr. 10 “DC injection brake operation speed”, Pr. 11 “DC Injection
brake operation time”, Pr. 12 “DC injection brake voltage”

To ad]ust the stopping .ccuracy of posi-

& Accurate positioning is possible by adjusting the injection braking
start speed, duration and voltage.
DC injection Braking Possible DC Injection Braking Not Possible

» Torque control
+ Position control (with FR-VPB position-
ing control option)

+ Speed contro!
« V/F control

Note: Use Pr. 14 “control mode” to set the control mede.

o Parameters used

Parameter Name Setting Range | Factory Setting Remarks
DC injection 9999: Same
10 brake operation 0 tg;gsg 0. 90r/min as starting
speed speed
DC injection
11 brake operation 0to 10 sec. 0.5 sec.
time
DC injection o o Valid during
12 braks voltage 01030% 5% V/F control

Mctor spead {spesd controf)
" Output fraquency (V/F control)

e

) Time

:‘E”: Motor stop

® Speed controi
When the motor speed reduces to less than the value setin Pr. 10 “DC
injection brake operation speed” during deceleration, the output speed
is reduced to 0 and zero speed control is exercised for the period of
time set in Pr. 11 “DGC injecticn brake operation time”.
When the time set in Pr. 11 elapses, the motor will coast to a stop.
When the Pr. 62 “pre-excitation selection” setting is 0 (zero speed con-
trol) and the signal across LX (allocated using Pr. 17 “input terminal as-
signment”} and SD is on, zero speed control is exercised while the sig-
nal across LX and SD is on.
When the Pr. 62 setting is 1 (servo lock) and the signal across LX and
3D is on, the motor is servo-locked to keep the current position if the
motor speed reduces to less than the value set in Pr. 10 “DC injection
brake operation speed” during deceleration.

A CAUTION

A\ Install a mechanical brake. DC brake does not have halding
torque while the inverter is shut off.




Pr.13

& V/F control
When the frequency is lower than the value in Pr. 10, DC injection brak-
ing starts forthe duration of Pr. 11 ata level of Pr. 12. if the Pr. 11 setting
time is exceeded, the motor will coast to a stop.

To limit the §peed of motor étart - . < Pr. 13 “starting speed”

® Allows the starting speed to be set between 0 and 1500r/min.
The factory setting is 15t/min and the motor will not start until a speed
setting signal equivalent to 15r/min is input.
The cperation pattern after the input of the speed setting signal is as
set in Pr. 29 *acceleration/deceleration pattern”. (See below)

Pr. 29 “acceleration/decsleration pattern® = Pr. 29 “accelaration/deceleration pattern™ =
*0,1,2,100, 101, 102" “10, 11,12, 110, 111, 112"
A
Output speed Oulput spoad
{r/min} {#/min}
1500 1500
2 |FR g [FT
§ 15 E 15
] Time o Time
Forward rotationi ON Forward rotation | ON

Note: If the starting speed is set too low during speed operation
with the analog voltage command, the motor may start rotat-
ing just by the input of the starting signal even if the voltage
command is zero. An adjustment can be made by using the
calibration function Pr. §02.




Pr. 14

To set'the: torque mode by the MC

switching terminal -

o Pr. 14 “control mode”

e Speed, torque or V/F control can be selected with this parameter, and
switched between with the MC terminal {DI1, Di2 or DI3).
Refer to Pr. 17 (page 69) for input terminal assignment.

Set Value Contro! Mode Switching Method (Note 1)
0 {Factory setting) Spesd control MC unconnected -
1 Torque contro} MC unconnected
2 Speed-torque control switching MC OFF: Speed, MC ON: Torque
3 Speed-V/F control switching (Note 2) MC OFF: Speed, MC ON: V/F control
4 {Note 3) Position control MC unconnected
5 (Note 3) Speed-position control switching MC OFF: Speed, MC ON: Position
6 {(Note 3) Position-terque control switching MC: OFF position, MC: ON torque
1 Torque control {torque limit external input) MC unconnected
Speed-torque control switching R .
12 (torque fimit external input) MC: OFF speed, MC: ON torque
Position-torque control switching . - .
16 (Note 3) (torque limit external input) MC: OFF position, MC: ON torque
101 Torque control (deceleration at polarity reversal) MC unconnected
Speed-torque control switching ] . .
102 {deceleration at polarity revarsal) MC: OFF speed, MC: ON torque
106 (Note 3) Position-torqus control switching MC: OFF position, MC: ON torque

(deceleration at polarity reversal)

Note: 1. Set terminal MC with Pr. 17 “input terminal assignment”.
2. When V/F control is selected, the current limit (torque limit)
function and automatic restart after instantaneous power
failure are invalid.
3.If this setting is made without the option “FR-VPB, FR-VPD
(position control function) being fitted, “NO OPTION" is dis-
played and the function is invalid.

¢ Torque limit external input (Pr. 14 = 11, 12, 186)
When the actual speed exceeds the speed limit value in the torque
control mode, the torgue control mode is switched to the speed contro}
mode and the torque limit is activated.
At this time, the torque limit value is the setting of the external No. 3
terminal input independently of the Pr. 33 “torque limit mode” value.
WhenPr.14=1,2, 6,101, 102 or 106, the torque limit valug is the value
in the mode set in Pr. 33 “torque limit mode”.

Spead
Speed limit value

Time

. il
Speed control Spoed control

® Deceleration at polarity reversal (Pr. 14 = 101, 102, 106)
When the polarity of the torque command is reversed, the speed limit
is lowered to Orpm once and the speed is increased again.



Pr.15-Pr. 16

" To set the speed and acceleration/de-
_celeration time for jog operation -

2 Pr. 15 “jog speed”, Pr. 16 “jog acceleration/deceleration time”,
Pr. 20 “acceleration/deceleration reference speed”

e Forjog operation, select the jog mode {connect JOG and SD) and turn
on/off the stari signal (terminais STF,STR). Jog operation may also be
performed by using the parameter unit. For full information on the op-
eration procedure, see page 45.

Assign terminais JOG 1o any of DI, DI2 and DI3 with Pr. 17 “input ter-
minal assignment”.

e Selting of acceleration/deceleration time
(1) Setting of speed and acceleration/deceleration time

In Pr. 16, set acceleration/
deceleration fime for jog
operation. Acceleration time [FEZB}. ...

is the period of time required, P=T8 1717/ Trowbqaton Time
to reach the acceleration/ ! -
deceleration reference speed .EEH_EJ '

Output £poed ('M:in)

{Pr. 20) from OHz. Deceleraticn
time is the period of iMe  sxces soaaso —Li
required to reach OHZ from  rowanroson _ [OR ]
Pr. 20. Set a longer ime t0 . ow: v
accelerate or decelerate more ™=
slowly, and a shorter time to
accelsrate or decelerate more

rapidly. (Note)

N K B

]

Factory Setting Setting Range

0.5 sec. 0 to 3600 sec.

Note: If Pr. 20 (acceleration/deceieration reference speed) setting
is changed, the set values of calibration Pr. 903 and Pr. 805
{adjust the gains) remain unchanged.

(2) Setting of speed
In Pr. 15 (jog speed), set the running speed for jog operation.

Factory Setting Setting Range

300r/min 0 to 1500r/min




Pr.17

To selectand set the functions. .

= Pr, 17 “input terminal assighment”

e Anyof 10 functions can be assigned to the DI1, DI2 and DI3 input termi-

nals.
Pr. 17: | First digit] | Second digit| [Third digit|
Terminal: DI Di2 DI3
Example: Pr. 17 = _, 1, 2 {factory setting)
Dli=RH
DI2=RM
DI3=RL
Set Value | Symbol Name Function
0 RH  |Multi-speed setting 1 | Speed setinPr. 4
1 RM | Multi-speed sefting 2 | Speed setin Pr. §
2 RL Multi-speed setting 3 | Speed set in Pr. 6
. Speed set in Pr. 15, acceleration/decel-
8 JOG | Jogoperation | o ion time in Pr. 16
Second function .
4 RT switching Second function selected
5 MRS Coasting terminal MRS and SD is switched on to shut off
output.
Operation signal | Used with STF/STR to enable 3-wire
6 §TOP "
holding speed command,
LX and SD is switched on to provide pre-
- excitation: 0 speed control or servo lock
7 X Pre-excitation at a stop {according to set value in Pr.
62).
Control mode is switched between
8 MC Cont_rol rpode speed, torque and position (according to
switching \
setvalue in Pr. 14).
9 0L Torque restriction | Torque restriction value can be changed
selection with Pr. 38.

Note:1. Even if the set value is “0" in the first digit of the three digits, it wili not be
displayed. However, if “0” is set in only the first digit, it will indicate the set
value “000".
2. 1fany of 1o 3is setin any digit of Pr. 46 “second multi-function input selec-
tion”, the Pr. 46 setting is mads valid for the multi-function input terminal
corresponding to that digit and the Pr. 17 setting is mads invalid.

e Multi-speed setting
Select the speeds given below by selecting and combining RH, RM
and RL with D1, 2 and 3.
A sefting can be made even if all RH, RM and RL are not selected with
DM, 2 and 3.

RH RM RL Speed
OFF OFF OFF External setting

ON OFF OFF High speed (Pr. 4)

OFF ON - OFF Middle speed (Pr. 5)
OFF OFF ON Low speed (Pr. 6)
QFF ON ON Speed 4 (Pr. 24)

ON OFF ON Speed & (Pr. 25)

ON ON OFF Speed 6 (Pr. 26)

CN ON ON Speed 7 (Pr.27)

* When Pr. 28 “multi-speed correction selection” =1, all the speeds can
be adjusted by auxiliary speed command signat entered to analog
speed input terminal “1”.



Pr. 17

Note:t. Whan "3" or "4” is set in Pr. 30 "regenerative brake duty change selection/
high power factor converter connection selection”, the function of terminal
DI2 set in Pr. 17 "input terminal assignment” is made invalid and terminal
D12 acts as the "output shut-off signal input terminai”.
2.When "4” is set in Pr. 30 "regenerative brake duty change selection/high
power factor converter connection selection”, the function of terminal DI3
set in Pr. 17 "input terminal assignment” is made invalid and terminal DI3
serves as the terminal to accept the IPF signal (instantaneous power failure
detection signal) from the high power factor converter (FR-HC).




Pr.18 - Pr. 22

To select the :cptimum‘acceleration/
deceleration pattern fof application

function Input selection”

= Pr. 18 “S acceleration pattern 1”, Pr. 19 “S deceleration pattern 1”
Pr. 21 "8 acceleration pattern 2°, Pr. 22 “S deceleration pattern 2”
Pr. 29 “acceleration/deceleration pattern”, Pr. 46 “second multi-

® The acceleration/deceleration pattern can be changed according to
applications.
tse the following parameter to set any of the acceleration/deceleration
patterns shown below:

(2

(3)

(1) Set“0, 10,100, 110" in Pr. 29 to select

linear acceleration/deceleration.

This is ageneral pattern and generally

use this setting for operation.

Parameter No. Name Setting Range Factory Setting
29 Acceleration/ 0,1,2,10,11,12, 100, 0
deceleration pattern | 101, 102, 110, 111, 112
® Acceleration/deceleration pattern
{Linear acoaleration/decsleration]

QOutput speed (g} {rimin)

Set*1, 11, 101, 1117in Pr. 29 1o select
S-pattern acceleration/deceleration

as shown on the right.
As an S-pattern acceleration/

deceleration is made from S2 {current
speed) to S1 {target speed}, accelera-
tion/deceleration shock can be eased

to ensure smooth operation.

Set“2, 12,102, 112" in Pr. 29 to
select S-pattern acceleration/
deceleration as shownon the
right. S-pattom
An acceleration/deceleration
curve during S-pattern accelera-
tion/deceleration can be set with
the corresponding parameter
and the setting of this curve can
be changed with the externalter-
minal.

[S-patten acceleration/daceleration B]

Time (1)

acoeleration
| ideceleration

Linear

® The “starting speed” and “deceleration operation” change with the

Pr. 29 setting.
For Pr. 13 “starting speed”, refer to the section of Pr. 13.
Pr.29="0,1,2,100,101,102" Pr.29="10,11,12,110,111,112°
Speed Speed
A A
Starting
speed Pri3 Time Pr.13 Time
Start signal ON Start signal I ON
Pr.29="0,1,2,10,11,12" Pr.29="100,101,102,110,111,112"
Speed command is | gpaed Spaed command is
Speed not matched with | command matched with
Decelera- | command s Speed - - - - -
tion Speed - - - - - L
operation . Time Time
» L
Stant signal TI—_ Start signat T—i__




Pr. 18 - Pr. 22

Parameter No. Name Setting Range | Factory Sefting
18 S acceleration pattern 1 0 to 50% 0%
19 S deceleration pattern 1 0 to 50% 0%
21 S aceeleration pattern 2 010 50% 0%
22 S deceleration pattern 2 0 10 50% 0%
46 Seci?]:i t";‘e":e";t'?'gzm" 0to 999, 9999 9999

In Pr. 18, Pr. 19, Pr. 21 and Pr. 22, set the ratio of S-pattern time (Ts)
to acceleration/deceleration time (T} in %.

Pr. 18 = (Ts/T) x 100(%)

® To change the acceleration/deceleration curve with the external
terminal, the S-pattern switching terminal must be assigned to any of
terminals DI1 to DI3. DIt to DI3 have been assigned to the three digits
of Pr. 46 as indicated below:

_ [First digit] [ Second digit] | Third digit
DN DI2 DI3

Pr.46

If 1 is set in any of the digits, the terminal corresponding to that digit
functions as the S-pattern switching terminal and switching can be
made as shown bolow.

For the set values of 2 and 3, refer to the torque bias function (page
107).

If the value set is other than 1, 2, 3 the set value is ignored and DI1 to
D13 function as set in Pr. 17.

Operation
S-Pattorn
Switching Tarminal

During Acceleration | During Deceleration

OFF

Pr. 18 “S acceleration
pattern 1"

Pr. 19 “S deceleration
pattern 1*

ON

Pr. 21 “S acceleration
pattern 2

Pr. 22 “S deceleration
pattern 2"

Note: Switching by the S-pattern
switching terminal is invalid
during acceleration or
deceleration.

Pr.21

Pr. 46 .
Setting Function Name Description
S-pattern Terminal is used to set the acceleration/deceleration
1 switch-over curve provided when Pr. 29 “acceleration/deceleration
terminal pattern” = 2.

2 Torgue bias
selection 1

Torque bias selection signal is given when torque bias
function using contact signals (DI1 to DI3) are selected.

Torque bias selection signal is given when torque bias
function using contact signals (DI1 to DI3) are selected.

Without second multi-function input assignment

3 Torque bias
selection 2

9989 —

Note: When the value set in Pr. 46 is other than the above, the Pr. 17
setting is made valid for the functiens of terminals D!1 to DI3,

M <Pr. 20 = Refer to the section of Pr. 7>



Pr.23-Pr. 29

To: install an external 1hermal relay or = Pr. 23 “thermal protector input”

thedike =

* When a motor with PLG is used, a contact signal such as a thermal
relay can be input to terminal CH to protect the motor.

Motor
Pr. 23 Setting Vector inverter motor Motor with PLG
(SF-VR) {SF-JR, etc.)
0 (factory setting) No refation Thermal relay, ete. not used.
1 No relation Thermal relay, etc. used.
Extermnal thormal relay
Temperature gensor
Sat value 0 for motor with PLG Set valuo 1 for motor with PLG
Vi ) :
Wi g !
OHT atarm occurs when
terminals between OH and
on ot 8D are opon
S0 F Notused D1
S S

Note: To distinguish between vector inverter motor and motor with
PLG, see the setting of Pr. 99 “motor constant selection”.

B<Pr. 24, Pr. 25, Pr. 26, Pr. 27 < Refer to the section of Pr. 4>

To compensate for speed during rulti < Pr. 28 “multi-speed input compensation selection”
speed operation

& By entering a signal into the auxiliary input terminal 1 {(Note), the
speeds of muiti-speed settings selected by the RH, RM and RL termi-
nals can be compensated for.

Set Value c:z‘,‘(’iﬁ:f;::’:u‘t’y Note: When2or3issetin
- Pr. 73, the com-
0 h;?a‘;‘t’;“wpigi?;;“ pensation signal is
- - entered into termi-
1 Compensation available nal 2.

{r/min})

W<Pr. 29 < Refer to the section of Pr. 18>



Pr. 30

To make frequent starts and stops by = - 30 “regenerative brake duty change selection/high power fac-
using the optional high-uty brake tor converter connection selection”, Pr. 70 “regenerative brake
resistor 5 o duty”

e Set these parameters when it is necessary to increase the regenera-
tive brake duty for frequent start/stop operations. In this case, as a
higher brake resistor capacity is required, use the optional FR-ABR
high-duty brake resistor.

<Setting method>
After setting “1” in Pr. 30 “regenerative brake duty change selection/
high power factor converter connection selection”, set the

duty in Pr. 70 “regenerative brake duty”.
v b st <Regenerative brake duty when Pr. 30 = 0>
FR-V220E-1.5K103.7K ...... 3%
FR-V220E-55K ............. 2%
FR-V220E-1.5Kt0 55K ...... 2%

<Pr. 70 can be set in the following range when Pr. 30 = 1>

Model Factory Setting Setting Range
1.510 5.5K 0% 0to 30%
7.5K or more 0% 0%

Note: 1. When the Pr. 70 setting is increased from the factory setting,
the set value mustbe matched to the permissible brake duty
of the external brake resistor (FR-ABR) (see page 169).
2. Setting is invalid for models 7.5K and up.
3. The brake duty indicates %ED of the built-in brake transistor
operation.
4. When Pr. 30 is “07, Pr. 70 is not displayed.

A\ WARNING

A There is a risk of overheating, so do not set the brake duty to
higher than the permissible value of the brake resistor.

* Whenthe high power factor converter (FR-HC) is connected for power
harmoenic suppression, Pr. 30 "regenerative brake duty change selec-
tion/high power factor converter connection selection” functions as de-
scribed in the following table. Set this parameter according to your op-
erating conditions.

Pr.30=3 Pr.30=4
Pr. 127 "link starting mode selection” = 2
Operation Qther than the right in computer link operation mede (using

FR-VPB option)

1} Bi2 (output shut-off signal input}
2) DI3 {terminal for accepting IPF signal

Torminals 1) DI2 (output shut-off signal

input} from high power factor converter)
UVT detection 3) Disabled 3) Disabled
Brake resistor 4) Disabled 4) Disabled
IPF detection 6} Disabled 5)Disabled -
Errer occurs when voltage is . -
Option error supplied to terminals R (Ly), | C1TOF 000Ur When voltage is supplied to
S (La) terminals R {L4), S {Lg).




Pr. 30

1) Connect terminal RDY of the high power factor converter (FR-HC)
and terminal DI2 of the inverter. The inverter is made ready to operate
when the inverter operation enable {(RDY) signal of the high power
factor converter (FR-HC) is turned off. If the inverter operation
enable signal of the high power factor converter is turned on during
operation of the inverter, the inverter stops running within 3ms.

2)When 4 is set in Pr. 30, connect terminai Y1 or Y2 of the high power
factor converter and terminal DI3 of the inverter. The IPF signal
incoming from terminal DI3 serves as an instantaneous power failure
detection signal to store the operation command for automatic restart
after instantanecus power failure during computer link operation.
Note: 1. This signal is not used as an instantaneous power failure
detection signal for IPF processing.
2. The operation command is stored under the following
conditions:
e Pr.30=4
e Pr. 127 "link starting mode selection” = 2 (link mode for
automatic restart after instantaneous power failure)
e Pr. 61 "restart coasting time”"£9999 (automatic restart
after instantaneous power failure vaiid)
¢ |PF signal from terminal DI3 is off
3) UVT (undervoltage protection) detection is made by the high power
factor converter (FR-HC).
4)In the regenerative mode, power is returned through the high power
factor converter {(FR-HC) to power supply.
5)When an instantaneous power failure occurs, instantaneous power
failure alarm output is provided by the high power factor converter
(FR-HC).
High power factor converter (FR-HC)

[l [Re[sa] 4] [seee] [ Yiorva] rov] RSO [SE|

Vector inverter

¥ ¥ ¥

| To FR-HCLO2 i

DI2
DI3 (Note 3)
N(-)
P {+)
R1 (L4y)
S1{Laq)

NEB

—_— [+
Power supply ——3& | o

—— O——




Pr.31-Pr. 32

To adjust the spaed deviation level-. & = Pr. 31 “speed deviation level”, Pr. 60 “speed deviation time”

¢ [f adifference (absolute value) in velocity between set value and actual
motor speed is higher than the value setin Pr. 31 “speed deviation lev-
el” for longer than the value set in Pr. 60 “speed deviation time”, speed
deviation becomes large, error “E.OSD" is displayed, and the motor
comes to a stop.

{r/min)

‘ »Time {1)
‘
Alarm mfcu; | OFF | ON Speed deviation large, eror output (E.OSD)
v i
Parameter No. Name Setting Range | Factory Setting Remarks
Speed devi- 0to 1500 , .
81 ationlovel | r/min, 9999 9999 9999: Invalid
. Can be read
60 Speeddevi- | 100 sec. 12 sec. when Pr. 31 is
ation time
not 9999,

Note:1. Set this parameter when a speed difference could pose a
problem.
2. This function is invalid for torque control.
3.1f the Pr. 69 “number of PLG pulses” setting is different from
the actual number of PLG pulses when the motor with PLG
is driven, control may become instable, resulting in “E.OSD”
(Evenif Pr. 31 = 9999).

To determine the valid level of torque re-. = Pr. 32 “overspeed detection level”
stfction = - <L

& Used to restrict the maximum speed.

¢ When Pr. 32 x 115% speedisreached, i.e. overspeed detection level,
an overspeed alarrn occurs and error “E.OS” is displayed.

(r/min)

§ ------------------- R Wi E.OS at 115%
g :
0
[Fr3E) x 115%
H Time (1)
s
mﬁg‘; I OFF on Overspesd eror operation (E.08)
Setting Range Factory Setting
0 to 3600r/min 3000r/min

Note: 1. This parameter is invalid for V/F control.
2. i the Pr. 69 “number of PLG pulses” setting is different from
the actual number of PLG pulses when the motor with PLG
is driven, control may become instable, resulting in “E.OS".




Pr.33 - Pr. 38

Tosattorque restriction level -, = PI-33 “torque restriction mode”, Pr. 34 “torque restriction level”,
— . — . Pr. 35 “torque restriction level (regeneration)”,

Pr, 36 “torque restriction level (3 quadrant)”,

Pr. 37 "torque restriction level (4 quadrant)”,

Pr. 38 “torque restriction level 27,

Pr. 158 “deceleration torque limit",

Pr. 159 “acceleration torque limit”

(1) Parameters used

Facto-
Pr. Setting )
No. Name Range rytriggt Remarks

1: External input

2: External input (option
(VPA, VPB) No. 4 terminal)
3, 4: Parameter set value

33 | Torque restrictionmode | 1,2,3,4 3

34 | Torque restriction level | 0t0o400% { 150%
Torque restriction level | 0 to 400%,

Pr. 33=3, 4 regeneration,

85 | (regeneration) 9099 | %999 |[gg09-pr. 34

36 Torque restriction level | 0 to 400%, 9999 Pr. 33=3, 3 quad, 9999=Pr.
(3 quadrant} 9999 34

37 Torque restriction level | 0 to 400%, 9999 Pr. 33=3, 4 quad, 9999=Pr.
(4 quadrant) 9999 36

3g | soraus restriction level | 0 a0g " | 9999 | Valid with TL terminal inpu

Note1:Pr. 34 to Pr. 38 can be used during PU operation or external oparation.
2:When Pr. 14 “controlmode™=*11", “12" or “16” (external input of torque limit), set“11”

in Pr. 33.
® Output torques during acceleration and deceleration can be limited in-
dependently.
Facto-
Pr. Setting .
No. Name Range rs;[ﬁet Remarks
4]
0to 400% Same value as at constant
158 | Deceleration torque limit ' | 9999 | speed when the setting is
9999
9999,
Oto 400% Same value as at constant
159 | Acceleration torque limit | 9899 |speed when the setting is
9989 9999

<Setting method:
Example: To set the deceleration torque limit to 150%

Set 150% in Pr. 158 “deceleration torque limit”.

During acceleratiorn/deceleration, torgue is limited at the lowest
value of the above acceleration/deceleration torque limit value,
the Pr. 34 to Pr. 38 value and the torque limit value using terminal
No. 8, 4.

Enter “9999” to return Pr. 158 and Pr.159 o their factory settings.

Speod
Constant-spaed torque
limit, Pr. 34 or No. 3
Smaller value of Pr. 159ar — torminal analog N Smaller value of Pr. 158 or
constant-speed torque limit voltage, efc. constant-spead torque limit

Acceleration Constant spead Dacolaration



Pr.33~Pr. 38

(2) Detail

1) Torque control and speed control

®Pr.33=1

The absolute value of the external analog input No. 3is validated,
and the smaller of the Pr. 34 and terminal No. 3 willbe used as the

limit value.
Speed-N
Forward regenerative Forward drive
| +
] Torque.T
E
L":
! Reverse drive I 3 | o H Reverse ragencrata
: Reverse
"Analog input ¥
of Pr. 34, whichever is smalfer.
®Pr.33=2

In the driving mode, the absolute value of external analog input
No. 3 is made valid (refer to Pr. 33 = 1). In the regenerative mode,
the analog input terminal No. 4 of the inboard option (VPA, VPB)
is made valid and the torque limit value is the terminal 4 input or
Pr. 34 setting, whichever is smaller.

) Speed:N
Terminal 4 value or Pr, 34,
whichever is smaller. Forward
: Torminal 3 value
) [
[Fonrarogommasos]
T
- +
' Torque-T
i
1
]
1 s E
raf 3 A T
| Reverse drive I : " Ravorss ragensrate
n—]
[Terminal 4; value or Pr. 34
¥ whichever is smaller.
Roverse

Note: 1. The terminal 4 input is limited when Pr. 33 = 2 and the inboard
~ option (VPA, VPB) is fitted.
2. Pr. 34 value will be used if itis smaller than terminal 4 value.

/A CAUTION

A\ Special caution should be exercised when the external torque
~ limitis used with lifts or vertical conveyors as the contro! cables
will be broken, or without the opfion fitted, no torque will be de-
veloped. Use the internal torque limit when there is a possibility

of an accident on lifts due to overrun, eic.




Pr.33-Pr.38

e Pr.33=3
Using Pr. 34, Pr. 35, Pr. 36 and Pr. 37 values
Quadrant Effective Parameters
Pr. When 9999 value set to the Pr.
1 Forward drive Pr.34
2 Forward regenerate Pr. 35 Pr.34
3 Reverse drive Pr. 36 Pr. 34
4 Reverse regenerate Pr. 37 Pr. 35
Speed-N
Forward
I Forward regenerative l Forward drive
g
= * Torque-T
i
[Feveregare |
: T
;P36 | Prar:
Y Reverse
®Pr.33=4
Torque restrictionin kg-m.
Pr. 35 and Pr. 34 used. (Setting can be made between 0 and
400%.)
Pr. 35 = 9999 makes the setting the same as Pr. 34. (Pr. 36 and
Pr. 37 are not effective.)
Note: Torgue limit is not speed dependent.
Speed-N
Forward
tPr35| Prad :
IFthm‘d reganeraﬁvol } i 1500 Forward drive
AN OO .. B B
- b P 'Yt TorqueT
Tedes | b
SV UORRUON SN "
N 1500 .~
L e [ [Fewrerme ]
P34 Pr.35;

" Reverse



Pr.33 ~ Pr. 39

2) Second torque restriction level
The value in Pr, 38 is used when TL and SD is connected. Allocate
with Pr. 17 to terminal DI, DI2 or DI3.

Note: When Pr. 38 = 9999, setting value = Pr. 34.

Speed-N
P . Forward
Pras Pr3g ¢
Forward regonerative Forward drive
- +
Torque:T
| Reverse drive I Reverse regenarate
Pr.38 :
J Reverse
" - € ”
To obtain the motor torque signal . < Pr. 39 “torque detection

e e
e Terminal TU staie changes from é - T\ ¥required.
high to low when the cutput torque s A /;
exceeds the value set in Pr. 39. § 7 o i
Output signal

across TU and SE1 Y jovel Liavel H lavel
Low:Output transistor ON  High:Output transistor OFF

Note: Select TU terminal allocation with Pr. 40 “output terminal as-
signment”.




Pr. 40

To change the functions of the output

terminals DO1, 002,003 . = .

o Pr. 40 “output terminal assignment”

& Any of 10 functions can be reassigned to the DO1, DO2 and DO3 out-

put terminals.

Seta 3-digitintegerin Pr. 40. The value of each digitindicates the func-
tion of the corresponding terminal.

Pr. 40:[First digit], Second digit], [Third digit| (Factory setting: 12)

Terminal: DO1,

(Ex.) When Pr. 40 “output terminal assignment” is 562
Terminal DO1: OL (overioad alarm) signal
Terminal DO2: IPF/UVT (instantaneous power failure/undervol-

tage alarm) signal

D02, DO3

Terminal DO3: LS (low-speed output)

Note: Even if the setting value “0” is set in the first digit of the three
digits, it wili not be displayed. However, if “0” is set in only one
digit, it will indicate the setting value “000".
Sym- | Function
No. bol Name Operation
Minor fault | When an alarm defined in Pr. 76 “alarm definition” oc-
0 ER
) output curs, state = ON.
1 su Upto When the output speed is within the range set in Pr.
speed 41, state = ON, OFF during deceleration
2 LS Low-speed | When the output speed is less than the value setin Pr.
output 43, state = ON.
3 FU Speed | When the output speed is greater than the value set in
detection | Pr. 42, state = ON.
4 RUN Inverter | When forward run or reverse run sighal is ON, state =
running [ ON. Note that this turns OFF during pre-excitation.
5 oL Overload \gsen torque or speed restriction is activated, state =
{nstanta-
neous . .
6 IPF/ wer fail- When instantanecus power failure or under voitage
uvT po alarm occurs, state = ON.
ure/under-
voltage
7 PU PU When PU CP is selected, state = ON. {Changes into
operation | open motor circuit detection signat by Pr. 68 setting.)
a TU Torque | When output torque is greater than the value setin Pr.
detection | 39, state = ON.
When pre-excitation is completed, state = ON.
g RY Ready When pra-excitation is not executed, state = ON at
output start.




Pr.41 -Pr. 43

To adjust the ON range of the up-to-

speed signal

o Pr. 41 “up-to-speed sensitivity”

e Allows the output signal ON range to Adiustadie range{Pr.31]
Running spoad

be adjusted between 0 and £100% of
the running speed when the output
speed reaches the running speed.

Setting Range

Factory Setling

010 100%

10%

Ovipud signat
across SU and SE1_High

i
:

Time

High

Low:Output tranrsistor ON. Figh:Outpust transisios OFF

Note: Select SU terminal allocation with Pr. 40.

To'set the operation and open signals of
the electromagnetic brake;-eté.. = -

= Pr. 42 “speed detection”, Pr. 43 “low-speed detection”

® The signal across terminals FU and SE1
is switched low when the output

speed reaches or exceeds the value
set in “speed detection”, Pr. 42, and
is switched high when it drops below
the detection speed. This function §
can be used for electromagnetic brake
cperation, open and other sighals®™*
® The signal across terminals LS and

i

Datection speed
can be set
if required.

[Pz

uemssSUa\dSﬂ

High

Low

High

SE1 is switched low when the output  \e+OvparansisrON  HghOutt transietor OFF
speed is less than the value set in Pr. 43,
and Is switched high when the speed is

higher than Pr. 43.

Setting Factory
Pr. No. Range Setting g
42 Oto s00rmin | 8 -
3600r/min Ouprt -
Oto o Hion f
f across Low
43 15000min | 47N | Smaser - -

Note: Select FU or LS terminal allocation with Pr. 40.




Pr. 44 - Pr. 49

To switch between two motors ditferent
in operationis * L -

E<Pr. 46

Large starting torque operations

N E&al
A

To set the reference frequency (base
frequency)’ at the raled torque of
the motor according to the motor rating

e Pr. 44 “second acceleration/deceleration time”, Pr. 45 “second
deceleration time”

e The external contact signal {across terminals RT and SD) allows the
acceleration time and deceleration time to be changed together.
Effective for switching between two motors different in parameter set-
ting, e.g. elevating and traversing. ‘

Signal across Terminals RT and SD
Set Function Parameter
number OFF ON
Pr.7 -
Acceleration time O
Pr. 44 - O
. Pr. 8 -
Deceleration time
Pr. 45 - O

Note: 1. Setting “9999” (factory sefting) in Pr. 45 causes both the se-
cond acceleration time and deceleration time to be the value
setin Pr. 44,

2. The second acceleration/deceleration time is the time taken
for acceleration to the speed set in Pr. 20 “acceleration/de-
celeration reference speed”, as in Pr. 7 “acceleration time”
and Pr. 8 “deceleration time”.

3. Select RT input allocation for terminals DI1, DI2 or DI3 with
Pr. 17.

> Refer to the section of Pr. 18>

o Pr. 47 “torque boost”

® Used 1o adjust the output voitage during low-speed operation for V/IF
control, thereby increasing the motor torque at the time of starts.

Setting Range Factory Setting
0 to 30% 3% Too%
Setfing rangeI

Quipet speed (1min) Base frequency

o Pr. 48 “base frequency”, Pr. 49 “base frequency voltage”

® For V/F control, the base frequency (reference frequency at the rated
motor torque) can be set as appropriate between 50 and 200Hz ac-
cording 1o the motor rating.

o A motor of lower voltage rating than
the inverter can be used tothe  1eow|  fase feauency seting range
optimum when Pr. 49 is set to motor ;’g .
voltage between 0 and 500V (e.g. -
200V motor on 230V supply).

o

50Hz Pr.dslaasefrequency 200Hz

Note: [f vector controt is not possible due to an encoder fault, opera-
tion with V/F control is pessible by setting Pr. 14 “control mode”
to “3". (Refer to page 129.)




Pr.51 - Pr. 58

& Pr. 51 “inverter LED display data”, Pr. 52 “PU main display data”
Pr. 53 "PU level meter display data”, Pr. 54 “DA1 terminal function
selection” ‘

Pr. 55 “DA2 terminal function selection”

Pr. 56 “speed monitoring reference”, Pr. 57 “current monitoring
reference”

Pr. 58 “torque monitoring reference”

Selection of monitor and output signals’

¢ By setting any of the numbers in the following table, the required signal
can be selected from among the 11 signals for the monitor and output
signats.

e There are two types of signal outputs: DA1 terminal and DA2 terminal.
Different signals can be output at the same time. Select the signals
using Pr. 54.

<Factory setting>
Pr. 51..1", Pr. 52...“0", Pr. §3...%1", Pr. 54...“1", Pr. §5...“7"
Monitor Method | Inverter | PU main | PU lovel DAt DA2 | Full-Scale Value of
LED monitor | meter 12bit 8 bit Level Meter, Ana-
Monitor Dotalls Pr. 51 Pr. 52 Pr.53 Pr. 54 Pr. 55 log Output
No display x x 0 X X -
Motor spaed
privit 1 0 1 1% 1 Pr. 56
O“'p"‘:“""“‘ 2 0 2 2 2 |pr57
Output votage 3 0 3 3 3 | 400V or8oov
Alarm display 4 0 X X x -
Setspoed -
i 8 5 5 5 Pr. 56
Output :_?;quency 6 . 8 5% 6 |Pr.56
T°[f,‘”° 7 * 7 7*® 7 |Pr.58
o
DC bus voitage 8 : 8 8 & 400V or 800V
Input terminal .
status X X x X -
Quiput terminal . _
status x x % X
Load Metar 17 17 17 17% 17 |Pr.58
Cumulaftive
oparation time X 20 X X X -
Hr
Reference voltage X x % 21 21
Note: 1. Monitoring of items marked x is not possible.
2. “set speed” to “output terminal status” on the PU main monitor are selected
by “other monitor selection” of PU operation.
3. For torque, the value monitored is the ratio of torque to its absolute value.
For the load meter, the value monitored is the ratio of load to constant-out-
put torque in the constant-output region.
4. Monitered values marked % are output in = values.

e Setting with Pr. 58, Pr. 57 and Pr. 58
Set so that the PU level meter displays the full scale.
Note: DA1 and DA2 maximum output voltage is 10VDC.

10VDC VDG

10VDC
Full-scale {PU leve! menitor) Full-scate {PU leve! monttor) ull-seate {PU leval monitor)
h

Output ox display l"_'i
Qutput or display | - ESI

Output speed monitar [PEEE] Quiput currert Torque
Set speed monitor Load meter
Output frequency monitor




Pr.51 - Pr. 58

Adjust the response level of DA1 output

¢ The response level of the output voitage of output signal DA1 can be
adjusted by setting the required value in Pr. 50 "DA1 output filter”.

(1} Set”801"in Pr. 77 "parameter write disable selection”.
(2) Set the required value in Pr. 50 "DA1 output filter”.

Parameter Setting Msu,nm_mm Factory
Number Name Range etting Setting
Increment
. 0to 5 sec.,
50 DA1 output filter 9999 0.001 sec. 9999

(3) Returnthe setting of Pr. 77 "parameter write disable selection” to the
original value "any of 0 to 2",

Note: When Pr. 50 "DA1 output filter” = 9999, the output voltage re-
sponse of terminal DA1 is approx. 50ms.

A CAUTION

A\ When the setting of Pr. 77 "parameter write disable selection”
is changed to "801”, special parameters other than Pr. 50 may
be set. However, since the special parameters are reserved for
the manufacturer, do not change the setting of the parameters
other than Pr. 50 "DA1 output filter”.




Pr. 59 - Pr. 61

To change the' tanguage displayed on = Pr. 59 “language switching”

the parameter unit'
o Set Pr. 59 to selact the language displayed on the PU screen.
Set Value Language Displayed
9988 (factory setting) Japanese
0 English

Note: Only use the FR-PUQ2V parameter unit.

M<Pr. 60 > Refer to the section of Pr. 31>

L] H +
To automatically restart operafion after Pr. 61 “coasting time for automatic restart after instantaneous

instantanecus power failure/commer- power failure”
cial power supply-inverter switch-over '

e The inverter can be started without stopping the motor {(with the motor
coasting) after the changing from commercial operation to inverter op-
eration or after an instantaneous power failure state has been re-
stored. (If restarting operation is validated, the error output signals
UVT and IPF will not function even if an instantaneous power failure

oceurs.)
® Pr. 61 “coasting time for automatic restart after instantaneous power
failure”
Setting Factory
Parameter Name Range Setting Remarks
. 9999: Restart after
61 Resta:: ;zastmg 2;219;%3 9999 instantaneous power
! failure not possible
Set Value Automatic Restart Operation Enable/Disable
9399 {factory .
setting) Disable
0,0.1to 5sec.* Enable

Coasting time indicates a waiting time for automatic restart after power

restoration.

* When Pr. 61 is set to “0”, the coasting time will be set to the standard
time shown below. Normally, there will be no problem with this set-
ting. However, this time can be adjusted between 0.1 sec. and 5 sec.
according to the load’s moment of inertia (GD?2) and torque size.

Ali capacities ..... 0.1 sec.
& Qperation

)

1

] i

Inverter output spaed !
7Y 1

Note: Restarting after instantaneous power failure is possible during
speed control and torque control. However, restarting after instan-
taneous power failure will not be possible during V/F control even
if it is selected.




Pr. 61

A CAUTION

A\ The motor will start suddenly (after restart coasting time has
passed) when an instantaneous power failure occurs.
When the restart after instantaneous power failure function is
selected, stay away from the motor or machine.
Place a warning label in an easily identifiable place when the
restart after instantaneous power faiture function is selected.




Pr. 62, Pr. 63

To select the control method for the se-

lected pre-excitation curreni detection: ©
b ]

To select the torque command method

o Pr. 62 “pre-excitation selection”

o When pre-excitation is executed, select whether to control the 0 speed
or to use servo lock.

Param-
Setting Factory
eter Name Range Setting Remarks
No.
62 Pre-excitation 0.1 0 0: 0 speed control
selection ' 1: Servo lock
This parameter can be read
Pasition loop when option FR-VPB is
133 gain 00150 25 mounted or the servo lock is
selected.
® Operation

Block diagram for pre-excitation
Pr.62

0
+
0 command - »| Positon] 7~ t? -
I

o [oomro!;

(1) Pre-excitation will be executed according to Pr. 62 “pre-excitation
selaction” for speed control and torque control.

(2) When using position control, the servo will be locked and the position
will be retained regardless of Pr. 62 “pre-excitation selection”.

o Pr. 63 “torque command selection”

& Whether to set the torque command with an absolute value (kg-m) or
load (%) is selected.

Parame- Setting Factory
ter No. Name Range Setting Remarks
Torque
0: Load command
63 command 0,1 0 .
ssletion 1: Absolute value command
e Operation

When Pr. 63 is set to 0, the No. 3 terminal input will be a lcad (%) com-

mand.
When Pr. 63 is set to 1, the No. 3 terminal input will be an absolute
torque value (kg-m) command.

3

------ Torque is stable but motor load varies.

- Torque varfes but motor icad & stable.

QOutput torque
((
2
N



Pr. 64 — Pr. 66

To exercise vector control using the = PI- 9 “electronic thermal overload protection”

motor with PLG (auto tuning) : Pr. 48 “base frequency”, Pr. 49 “base frequency voltage”

Pr. 64 “motor capacity”, Pr. 65 “number of motor poles”

Pr. 66 “rated motor speed”, Pr. 68 "number of PLG pulses”

Pr. 98 “auto tuning setting”, Pr. 99 “motor constant selection”

& Asthe inverter itself measures the necessary motor constants by auto
tuning, the FR-V200E can be used with the following motors in addition
to the Mitsubishi vector inverter motor (SF-VR}):

« SF-JR with PLG (4 poles, 6 poles)
+ SF-JRCA with PLG (4 poles)
+ Other manufacturers’ motors with PLG {4 poles, 6 poles)

Note: 1. The condition that one mctor may be auto-tuned by one invert

er should be satisfied.
2. For a two-pole motor with PLG, run it at not more than its
permissible speed. (Maximum speed: 3600r/min)

® Parameters used

Parameter Name Setting Range Factory Setting Remarks
9 Electronic thermal 0 to 500A Rated motor current When Pr. 8=0, elef:tropig 1he1_'mal
overload protection {1.5K to 3.7K)/0A (5.5K to 45K) overload protection is invalid.
48 Base fretjuency 50 to 200Hz 60Hz
49 Base frequency voltage | 0 to 500V, 9999 93899
64 Motor capacity 0 to 55kW, 9999 9999
65 Number of motor poles 2,4, 6,9998 9999

1710¢/min (1.5K to 3.7K)
1720t/min (5.5K, 11K)

66 Rated motor speed 0 to 3600r/min 1730r/min (7.5K, 15K)

1750r/min (18.5K to 30K}
1760r/min (37K, 45K

69 Number of PLG pulses 0 to 4096 11802; ((53;;;'::2) f;e‘mgp';i:’;gjr fpulses before
98 Auto tuning setting 0,1 0 Set 1 in Pr. 88 for auto tuning.

9999: Mitsubighi vector inverter
99 Motor constant selection 0to 3, 9999 9989 motor

0 to 3: Motor with PLG

® Parameters for motor with PLG
in addition to the above parameters, set the specifications of the motor with PLG.

Parameter Name Setting Range Factory Setting Remarks
. Set 1 for use of a thermal protec-

23 Thermal protector input 0,1 0 tor with the motor wita PLG.

" Set 1 for use of the constant-
n Applied motor 0,1 0 torque motor with PLG.
74 Torque charactsristic 0. 1 0 0: Cyclic operation mode

selection ! 1: Continuous operation mode
Note: The PLG should be connected directly 1o the motor shaft without looseness.




Pr. 64 - Pr. 66

& Use Pr. 99 “motor constant selection” to change the control constants
of the motor used for vector control.

Pr. 99 Setting Used Conirol Constants Remarks
. Constants of SF-JR motor with
9989 I\J’i:‘;lti"‘:e‘ét";tﬁ\',:r‘t’:fm:;f°r Mitst- | bLG; (4 poles) for 1.5K (2HP)
to 3.7K (5HP).
0 Auto tuning constants for motor with
PLG
4 Y connection direct setting
constants for motor with PLG
2 A connection direct setting
constants for motor with PLG
Constant of SF-JR5.5K to 45K (4 _
3 poles) motor with PLG Can be set when Pr. 77 = 801.

e Parameter setting
1) Set 801 in Pr. 77 “parameter write disable selection”.
2) Change the Pr. 99 “motor constant selection” setting to “3".
3) Return Pr. 77 “parameter write disable selection” to the original
value “0 to 2".

Note: When 801 is set in Pr. 77 “parameter write disable selection”,
you can set values to the special parameters. However, since
they are parameters for manufacturer setting, do not change
the settings of the special parameters other than Pr. 89.

® Torque characteristic

When Pr. 99 “motor constant selection”

= “3", the torque characteristic

is that of the SF-JR motor with PLG. Use Pr. 74 “torque characteristic
selection” to choose the continuous operation mode and cyclic opera-
tion mode.

(1) For use in auto tuning mode
1) Checking the wiring and load
» Make sure that the motor is connected. Also, the motor must be

at a stop at the start of tuning.

« The motor should be tuned without {oad, i.e. should not be con-

nected with load {e.g. frictional stationary load}), but may be con-

nected with an inertia load {such as a coupling).

2)Parameter setting
« Set the parameters listed on the preceding page.

Pr. 9 “electronic overcurrent
protection”

Pr. 48 "base frequency”

Pr. 49 "base frequency voltage”
Pr. 64 “motor capacity”

Pr. 65 “number of motor poles”
Pr. 66 “rated motor speed”

Pr. 89 “number of PLG pulses”
Pr. 98 “auto tuning setting” = 1

Set the rated values of
the motor.(When there
are more than one rated
value on the motor’s
rating plate, set the val-
ue for 200V/60Hz or
400V/60Hz.)

> Set the number of PLG

Pr. 99 “motor constant selection’=0 pulses.
When the above conditions are all satisfied, the tuning mode is
entered. When frequency monitoring is then selected with the

PU, TUNE is displayed.



Pr. 64 - Pr. 66

Note: As a difference between Pr. 48 "base frequency” and Pr. 66

“rated motor speed” is calculated as rated slip, the settings of
these parameters should not be the same.

Pr. 48 x 120 . p, g6

[Reference] Br 65

3)Auto tuning command
In the PU operation mode, press the [FWD] or [REV] key.
In the external operation mode, turn on the start switch {connect
terminals across STF and SD or STR and SD). The following op-
eration is then performed:
(a) 3-phase AC excitation (R2, ¢ {£1, €2) tuning)
{b) 2-phase DC excitation (R1 tuning)
{c) Speed is increased up to 75% of Pr. 48 “base frequency”.
{d) Constant-speed operation (for about 5 seconds) (L1 tuning)
(e) Deceleration to stop
{f) Tuning end

4)Tuning state monitoring

When the PU main monitor is switched to the frequency monitor
during tuning, the value of Pr. 98 “auto tuning setting” is displayed
on the main monitor and level meter of the PU as indicated below.
The value is also displayed on the inverter LED (when Pr. 51 “in-
verter LED display data” = t (factory setting)):

TUNE is not displayed on the speed monitor.

o Error-
Initial Setting Tuning in Col:nple— activated Forced
value progress tion end
end
Pr.gg 0 - 1 -2 ) 9 8
PU ol I (ke T ha e it T 0T T 1
display TUNE 1] |TUNE 2| |TUNE 3||ITUNE 9[||TUNE 8

When Pr. 98 “auto tuning setting” is 8 or 9, auto tuning has not suc-
cessfully ended and the motor constants are not set.

5) Instructions
« Even after auto tuning has ended, the inverer is still running.
Press the [STOP] key once in the PU operation mode, or switch
STF/STR off in the external operation mode.
+ During auto tuning, the only external terminals valid are OH,
MRS, RES, STF and STR, all the others are invalid.



Pr. 64 — Pr. 66

{2) For use in direct setting mode
When 1 or 2 is set in Pr. 99 “motor constant selection” and 801 set
in Pr, 77 “parameter write disable selection”, the following parame-
ters are accessible as motor constant parameters. (The ordinary pa-
rameter values do not change.)

Pr. 77=801
Parame- Name Setting Fac!pry (Ordinary pa-
ter Range Setting
rameter)
. . 0to 109,
0 Primary resistance R1 2999 9999
Secondary resistance 0to 100, . .
1 R2 0999 9999 Maximum setting
Primary leakage 0 to 500mH, . .
2 inductance £4 9599 9999 Minimum setting
Secondary leakage 0 to 500mH,
3 inductance €2 9939 9999
. 0 to 500mH, 3-speed setting
4 Mutual inductance M 9990 9899 (high speed)
5 Exciting current 0 to 5004, 9999 3-speed setting
(no-load current} ID 9899 (middle speed)

Note: When 801 is setin Pr. 77 “parameter write disable selection”,
parameters from Pr. 6 onward will be displayed. As they are pa-
rameters for manufacturer setting, do not change their values.




Pr. 64 - Pr. 66

(3) To select the motor constants of the SF-JR5.5K to 45K (7.5HP to 60HP) (4-pole) with PLG
The SF-JR5.5K to 45K (7.5HP to 60HP) (4-pole) motor equipped with a PLG can be driven under vector
control without auto tuning being performed.
Vector control may also be exercised by performing auto tuning operation as previous'y explained. For the
torque characteristics at this time, refer to "torque control” on page 39.
1)Set 801.in Pr. 77 "parameter write disable selection”.(nore previous setting)
2)Set 3 in Pr. 99 "motor constant selection”.
3)Return Pr. 77 "parameter write disable selection” to pervious setting, any of 0 to 2.

{4) Utilization of auto tuning data
By setting the following parameters, the auto tuning data of a (source) motor-inverter combination can be
used for subsequent combinations, if they are made up of the same motor and inverter without repeating
autotuning.
1) Retrieval of data of source inverter
* Parameter setting
(a) Set 801 in Pr. 77 "parameter write disable selection”. (note previous setting)
{b) Parameters used

P:La::etfr Name Setting Range I;Ztt:tllonrg Pr.77:£801
41 Primary inductance 010 65535 8999 Up-to-speed sensitivity
42 Secondary inductance 0 to 65535 9999 Speed detection
43 Primary inductance 0 10 65535 9999 Low speed detection
44 Secondary inductance 0 to 65535 9989 Second acceleration/deceleration time
45 Mutual inductance 0 to 65535 9999 Second deceleration time
46 Exeiting current 0 to 65535 9999 Second input terminal assignment
47 Torque current 0 to 65535 9999 Torque boost

{c) Read and record the values of Pr. 41 to 47.
(d) Return Pr. 77 "parameter write disable selection” to the previous value, any of 0 to 2.
2) Writing data to destination inverter
Write the auto tuning data of the source inverter.
* Parameter setting
1) Set the auto tuning data of the source inverter in the following parameters:

Parameter Number Name Setting Range Factory Setting
64 Motor capacity 0 to 55kw, 9999 9999
65 Nurnber of motor poles 210 6, 9999 9989
66 Rated motor speed 0 to 3600 r/min 1800 r/min
99 Motor constant selection 0Oto 2, 9999 9999
74 Torque characteristic selection 0,1 0

2) Set 801 in Pr. 77 "parameter write disable selection” (note previous setting).

3) Set the recorded data of the source inverter in Pr. 41 to 47,

4) Return Pr. 77 "parameter write disable selection” to the previous value, any of 0 to 2.
5} Perform power OFF/ON or reset.

A CAUTION

A When the setting of Pr. 77 "parameter write disable selection” is changed to "801”, special
parameters other than the above may be set. However, since the special parameters are re-
served for the manufacturer, do not change the setting of such parameters.




Pr. 67, Pr. 68

To output a signal when the output cur- Pr. 67 “open motor circuit detection level”, Pr. 68 “open motor cir-
tentvaluefs o’ =~ <7 T cuit detection time”

® When using the inverter for elevation applications, a torque may notbe
generated when the output current reaches “07, causing the lifter to
drop.
When the output current reaches “0”, the inverter ¢an output a “0” sig-
nal to prevent this.

¢ The output current is detected during motor operation. If the detected
value is lower than the value set in Pr. 67 “open motor circuit detection
level” for longer than the time set in Pr. 68 “open motor circuit detection
time”, an open motor circuit detection signal will be output from the in-
verter's output terminal PU (Pr. 40 (cutput terminal assignment) = 7)
as the open collector signal.
If the alarm “speed deflection value excessive (E.QSD)” is being out-
put, the motor will coast simultaneously with the open collector signal
output, and "E.OSD" will ocour.

Parame- Factory
ter No. Name Setting Range Setting Remarks
Open motor circuit 100% rated
67 detection level 010 50% 5% current value
L 9899: Zero
68 Open mgtor qrcunt 0.05t0 1 sec, 9899 current detection
detaction time 9999 .
disabled
. 0 to 1500r/min, 9999: No OSD
31 Speed deflection level 0999 9899 alarm

{1) Setting of open motor circuit detection level
In Pr, 67 “open motor circuit detection level”, set at what rated cur-
rent percent from 0 “A” to detect the output current value is to be
detected as a zero current.

{2) Setting of open motor circuit detection time
Set the time to output the alarm “speed deviation value excessive
(E.OSD)” from the terminal PU after Pr. 67 “open motor circuit
detection level” is entered.

Pr. 68 Open Collector Alarm
9999 PU signal (Pr. 40=7) None
PU signal is used as Pr. 31=8999 E.OSD display
Other than - disabled
9999 open motor circuit £ 08D dien
detection, . Isplay
Pr. 31 =9899 enabled
e Timing chart
OFF ON
Start signal ]
Pr. 67 “open motor circuit _ S F n
datection lovel® . | Pre7 St el o IN
Output curent [A] ———t - F-—- - CoN % toomsse
5 i Vo i (Noto1)
Open motor ciroutt OFF H ON OFF | onN
detection signal output | 1 1
b et

Pr.68

“open motor df&:s'r?dalecﬁon time” __“onen motor clreuit detection timae™
Note: 1. The open motor circuit detection signal will hold the signal for
approx. 100ms even if the set detection level is exceeded and
the conditions are not established.
2. The sum of delay times such as current detection delay and
transistor operation delay is up to 10msec.




Pr. 67, Pr. 68

A CAUTION

/L\ Do not set the open motor circuit detection level toc high or the

open motor circuit detection time too long. In such settings, the
detection signal may not be output when the output current is
small and torque is not generated.
A safety back-up device such as an emergency brake should
be provided to prevent the machine and equipment from re-
sulting in hazardous conditions if the open motor circuit detec-
tion signal is used.




Pr. 69 - Pr. 72

B <Pr. 69 © Refer to the section of Pr. 64>
I <Pr. 70 = Refer to the section of Pr. 30>

To_match the thermat characteristic of » Pr. 71 “applied motor”
electronic overcurrent’ proteciion wlth . .
that of the motor used ‘ ® When a motor with PLG is used, match the thermal characteristic of

electronic overcurrent protection with that of the motor,

Motor
Pr. 71 Setting Vector inverter motor
(SF-VR) Motor with PLG (SF-JR, ete.)
. . Thermal characteristic matching that
0 (factory setting) No relation of the standard motor

Thermal characteristic matching that
1 No relation - of the Mitsubishi constant-torque mo-

tor

Note: To distinguish between vector inverter motor and motor with
PLG, see the setting of Pr. 99 “motor constant selection”.

/A CAUTION

Setthis parameter properly according to the motor used. Incor-
rect setting will cause the motor to overheat and burn.

To lower the PWM carrler frequency so = PT- 72 “PWM frequency”
that nolse and leakage current are re-
duced e Use Pr. 72 to set the PWM carrier frequency of the FR-V200 series.

This frequency can be changed by using Pr. 72 when frying to reduce
the effects of motor-mechanical system resonance. Lowering the
PWM carrier frequency will increase motor noise but reduce inverter-
generated noise and leakage current.

® Change the carrier frequency when the motor is at a stop.

¢ Parameter

Pr. 72 Setting Carrier Frequency
0 Low
7
2
3
4
5
5 High




Pr. 73

To perform main speed setting using
the auxiliary frequency setting terminal
E IR PE R IL R S

Auxiliary inptt
torminal

o Pr. 73 “speed setting signal”

e When the override function is selected, the main speed can be set with
the speed setting auxiliary terminal 1. Set the usage of terminals 1, 2
and 3 and the validity of the override function with Pr. 73.

Pr.73 Control Function Terminal 1 Terminal2 | Terminal3
) Mode @10v)*1 (0te10V) E10V)
Analog uni-
w0 ot Additicnal
direction i
: _' - speed set- Main sp eed
1 Analog bi-direc- ting setting
Speed tion Torque re-
5 control Override uni- striction
direction Main speed | Override sig-
3 Override bi- setting nal
direction*2
*0
1 Torque Speed restric- Ss‘iﬁgg;:' Speedre- | Torque com-
2 restriction tion corection striction mand
3
*1: Terminal 1 (additional speed setting input) is added toterminal 2's

*2:

main speed setting signal.
When override is selected, terminal 1 becomes the main speed
setting, and terminal 2 becomes the override signal (50 to 150%
at 0 to 10V).

Note:1.When changing the max. output speed when the max.
speed command voltage is input, set the speed setting volt-

age gain Pr. 903 (Pr. 905).

The command voltage need not be input at this time.
The acceleration/deceleration time is sloped to the accel-
eration/deceleration referance speed and is not affected by

changes of the Pr. 73 setting.
2. The setting marked # is the factory setting.




Pr. 74

To change torque characteristics ac-
cording to machine characteristics )

o Pr. 74 “torque characteristic selection”

o When the motor with PLG is used, torque characteristics can be se-
lected.

Motor
Pr. 74 Setting
Vector inverter motor (SF-VR) | Motor with PLG (SF-JR, etc.)
0 (factory setting) |  Vector inverter motor torque Cyclic operation mode
1 characteristics Continuous operation mode

Note: To distinguish between vector inverter motor and motor with
PLG, see the setting of Pr. 99 “motor constant selection”.

¢ Torque characteristics of vector inverter motor
The torque characteristics of the motor used with the inverter of the
same capacity when the rated voltage is input

1500r/min (50Hz) torque standard

<5.5t0 22 [KW] (7.5 10 30 [HP])> <3010 45 W] (40 10 60 [HP])>
150 Short-time max. torque
3 Continuous |
g operation
torque
100 ¢ outp
o
5 .-'......_..._.'.__--._' -
50
|
1
, i
[} 1500 Q 1500 2400 3000
Speed [rmin] Speed [rimin]

Note: The above characteristics assume that the motor coil tempera-
ture is 75°C (167°F) or higher. At lower temperatures, torque
will reduce.




Pr. 74

® Torque characteristics of motor with PLG (Example: SF-JR with PLG
(4 poles)
The torque characteristics of the motor used with the inverter of the
same capacity when the rated voltage is input

1800r/min (60Hz) torque standard

Cyclic operation mode setting Continuous operation mods setting
«1.510 45 W] {2 10 60 [HP])> <1.510 45 [KW] (2 to 60 [HPD>
150 |_Short-time max. torque 150 | Shoft-time max. torqus
3 1.6
1.5kW (2HP) 2,26 to 45KW L] S AN
(310 6O HP) {Note 3) | ¥ vl 220N to 45K

operation torgue’

100
N e (30 60HP)
o . 75
H 40
- o |
0 ] %00 1800 ~ 3800 o 600 1500 1800 3600
Spood {r/min] {Nota 1) Speed [t/min) {Noto 1)

Note: . Max. speed is 1) 1.5kW (2HP) to 7.5kW (10HP): 3600r/min,
2) 11KW (15HP) to 30kW (40HP): 3000r/min, 3} 37kKW (50HP)
to 45kKW (60HP): 19501/min.

2. Continuously repeated operation at 50%ED is possible inthe
cycle time of 10 minutes. Note that continuous operation is
performed up to 5 minutes.

3. When 50%ED of 100% torque is required for 2.2kW (3HP) or
3.7kW (5HP) at 900r/min or less, use the censtant-torque mo-
tor (SF-JRCA),

4. When continuous 100% torgque is required for 2.2kW {3HP)
or 3.7kKW (5HP) at 6007/min or less, use the SF-JRCA
(constant-torque motor) with PLG.




Pr. 75

To'decelerate the motor to a stop by N "
pressing the stop key during external = PT. 75 “PU stop key selection
operation 7 v Lt s

e Operation can be stopped by pressing the PU [STOP] key in otherthan
the PU operation mode.

Set Value PU Stop Key Function PU Disconnection Detection
0 Operation continues if PU is
disconnected. PU stop key is valid in PU
1 . R operation mode only.
(Factory | PU stop key is always valid.
sefting)
2 PU stop key is valid in PU When PU is disconnected, inverter
operation mode only. LED shows error and inverter shuts
3 PU stop key is always valid. off output.

Note: 1. When the motor is decelerated to a stop with the PU [STOP]
key during external operation, turn the terminal STF (STR)
off once, press the PU [EXT OP] key, and then turn the
terminal on again to restatt operation.

2. Pr. 75 can he set any time regardless of the Pr. 77
“‘parameter write disable selection” value.
3.When 2or3issetin Pr. 75
(a) When the PU is not connected in the connector from the
beginning, it is not regarded as an alarm.
{b) The PUis judged as disconnected whenitis kept discon-
nected for more than 1 second.
(c) To make a restart, make sure that the PU is connected,
then reset the inverter.
(d) The Pr. 75 value can be set any time and this setting
does not return to the initial value if parameter clear or
all clear is performed.

~—100—



Pr. 76

To decaleraté the motor to-a stop at

alarm occurrence

% Pr. 76 “alarm definition”

e Alarms are classified into major and minor faults. When a major fauit
has occurred, the motor is immediately coasted.

e Aminorfaultindicates "E.OHT”. A majorfault indicates any atarm other
than “E.OHT".

e Operation
(1) Pr. 76 = 0: Normal operation is performed.
When any alarm occurs, the inverter will shut off its output and
coast the motor. If the ER terminal is assigned with Pr. 40 “output
terminal assignment”, the ER terminal will also turn on.
(2) Pr. 76 = 1: Fault definition selection
1)When an alarm other than OHT occurs, the inverter will shut off
its output and coast the motor. The ER terminal will also turn on.
2)When an OHT alarm occurs, the motor wiil decelerate according
to Pr. 8 “deceleration time”. The ER terminal will also turn on.
it DC braking is applied after decelerating, the inverter will shut
off its output and coast the motor,

Qutpurt spead

Decslerates according to

“"deceleration ime®

T
Time
ER torminal E.OHT display (motor will decelorate to stop)
operation
oN

Alarm output OFF | ON
acress A-C
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Pr.77-Pr. 79

Te set parameter write disable

To prevent reverse rotation

To select the operation mode

Extemal operation mode

< Pr. 77 “parameter write disable selection”

& Prevents parameter values from being written from the parameter unit.

Set Value Write Disable Function
0 Parameter write enable {only at stop in PU operation mods)
(factory setting) {Note 1)
1 Parameter write disable (Note 2)
2 Parameter write also enabled during operation (Note 3)

Note: 1. Monitor-related parameters Pr. 51 {o Pr. 58 canbe setat any
time.
2. Write is allowed for Pr. 77 and Pr. 79 “operation mode selec-
tion”.
3. Pr. 72 cannot be written during operation.

A CAUTION

/A [fthe setling is changed during operation, an alarm may occur
in the inverter, causing the motor to coast.

@ Pr. 78 “reverse rotation selection”

e Set Pr. 78 in accordance with the following table fo prevent any reverse
rotation fault resulting from the mis-input of the start signal.

Set Value Direction of Rotation
0 Both forward and reverse rotations allowed (factory setting)
1 Revarse rotation disallowed
2 Forward rotation disaliowed

o Pr. 79 “operation mode selection”

® Allows operation to be performed in either or both of the external signal
and parameter unit operation modes of the inverter.

Set Value Description
0 Operation can be switched between the parameter
{factory setting) unit and external operation modes.
1 QOperation is only allowed in the parameter unit opera-
tion mode.
5 Operation is only allowed in the external operation
mode.
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Pr. 80 - Pr. 82, Pr. 90 - Pr. 92

*Note that if the following parameters Pr. 80 to Pr. 97 are changed carelessly, motor
vibration may occur and the response may drop.

To set th tional gain of th = Pr. 80 “speed control P gain 1” {(when RT terminal is OFF)
spesdloop - Lot gai o ® " Pr. 90 “speed control P gain 2” (when RT terminal is ON)

# The proportional gain of the speed loop is set.
The speed response will increase when the setting is increased, but
when set too high, vibration or noise may be generated.

® The setting range for Pr. 80 “speed control P gain 1" and Pr. 90 “speed
conirol P gain 2”7 is 0 to 1000%. The factory setting is 30%.
Generally these parameters are adjusted between 10 and 100 %.

(Remarks) 1. When executing positioning, increase the setting value
1o improve the precision.
2. Decrease the setting value when gear backlash, etc. oc
curs.

Note:1. If there is any looseness in the couplings, the response has
deteriorated.
2. When limiting the speed during torgue conirol, referto Pr. 73
“spaed setting signal”.

To set the integral compensationgainof > PT- 81 “speed control 1 gain 1” (when RT terminal is OFF)
thespeedloop = | o 7 Pr. 91 “speed control 1 gain 2” (when RT terminal is ON)

® The integral compensation gain of the speed loop is set.
When this setting is increased, the return time during speed fluctuation
will be shortened. However, if set too high, speed overshooting may
oceur.

® The setting range for Pr. 81 “speed control [ gain 17 and Pr. 91 “speed
control | gain 27 is 0 to 1000%. The factory setting is 3%.
Generally these parameters are adjusted between 1 and 10 %.

(Remarks) 1. The stability of the operation will increase when the set
ting value is decreased, but the return time (respanse
time} will lengthen, and undershooting may occur.

2. The adequate value to be set in Pr. 81 and Pr. 91 is
approx. one-tenth of Pr. 80 and Pr. 90.
To remove nolse in the speed setting o Pr. 82 “speed setting fiiter 1” (when RT terminal is OFF)
circult -~ 7 Pr. 92 “speed setting filter 2” (when RT terminal is ON)

e To prevent noise in the speed setting signat line from affecting the
speed control, this smoothing filter ¢can be set.
When the follow-up to the speed command is to be delayed, or when
the analog input voltage is unstable, etc., increase the time constant.

® The setting range for Pr. 82 “speed setting filter 1~ and Pr. 92 “speed
selting filter 2" is 0 to 5 sec. The factory setling is ¢ sec. (ho filter).

—103—



Pr. 83 - Pr. 86, Pr. 93 - Pr. 96

To remove noise with speed detection -

To Improve the,‘response wlth torque
donteo] T LT ;

To set the response with the integral
compensation ':gain*duringt torque con:
trob = o :

To remove: nolse with lorque “setting fil-
ter

o Pr. 83 “speed detection filter 1” (when RT terminai Is OFF)
Pr. 93 “speed detection filter 2” (when RT terminal is ON)

& To prevent noise in the speed feedback signal from affecting the speed
control, this smoothing filter can be set.
The speed loop response will drop, but the speed ripple will be re-
duced.
Set the time constant when the motor rotation needs to be stable.
Note that if the value is too high, the motor operation will be unstable.

* The setting range for Pr. 83 “speed detection filter 1” and Pr. 93 “speed
detection filter 2" is 0 to 5 sec. The factory setting is 0 sec. (no filter).
(Remarks) [Ifthe speed ripple is large, the operation can be stabilized

by setting Pr. 83 and Pr. 93.

% Pr. 84 “torque control P gain 1” (when RT terminal is OFF)
Pr. 94 “torque control P gain 2” (when RT terminal is ON)

e The current [oop proportional gain for torque control is set.
When the value is increased, the torque response will increase. How-
ever, if the value is too high, the operation will be unstable and a high
harmonic torque vibration will occur.

e The setting range for Pr. 84 “torque control P gain 17 and Pr. 84 “torque
control P gain 2” is 0 to 1000%. The factory setting is 100%.
Generally these parameters are adjusted between 50 and 200 %.

2 Pr. 85 “torque control | gain 1”7 (when RT terminal is OFF)
Pr. 95 “torque control 1 gain 2” (when RT terminal is ON)

® The current loop integral compensation gain during torque control is
set.
The return fime during torque fluctuation will be shortened when this
value is increased, but if it is set too high, torque overshooting may oc-
cur.

¢ The setting range for Pr. 85 “torque control | gain 1" and Pr. 85 “torque
control | gain 2" is 0 to 1000%. The factory setting is 100%.
Generally these parameters are adjusted between 50 and 200 %.

(Remarks) 1. The value setin Pr. 85 and Pr. 95 should be approx. the
same as Pr. 84 and Pr, 94.

< Pr. 86 “torque setting filter 1” {(when RT terminal is OFF)
Pr. 96 “torque setting filter 2” (when RT terminal is ON)

# To prevent noise in the torque setling signal line from affecting torque
control, this smoothing filter can be set.
When the foliow-up to the torque command is to be delayed, set the
time constant.

e The setting range for Pr. 86 “torque setting filter 17 and Pr. 96 “lorque
setting filter 2" is 0 to 5§ sec. The factory setting is 0 sec. (no fiiter).
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Pr. 87, Pr. 88, Pr. 97, Pr.154

To remove noise with torque detection o Pr. 87 “torque detection filter 1” (when RT terminal is OFF)
Pr. 97 “torque detection filter 2” (when RT terminal is ON)

& To prevent noise in the torque feedback signal from affecting torque
control, this smoothing filter can be set.

The current loop response will drop, but the torque vibration will be re-
duced.

Set the time constant when the torque is to be generated stably.

¢ The setting range for Pr. 87 “torque detection filter 1” and Pr. 97 “torque
detection filter 2” is 0 to § sec. The factory setting is 0 sec. (no filter).

To provide & droop characteristicforthe = P~ 88 “droop gain”, Pr. 154 “droop filter time constant”
speed in response to the load balance

® This function balances the load in proportion i the load torque to pro-
vide a droop charactetistic for the speed.

* The speed command is variable according to the magnitude of the mo-
tor load (inverter’s load meter). As the droop gain, set the rated-torque
droop amount in % with reference to the rated speed. The droop
filter time constant is the time constant of the torque current filter.

. After-filtering load meter Rated speed x droop gain
Droop compensation speed = X
100% load meter 100
Parameter Number Factory Setting Setting Range
88 9999 0 to 100%, 8999
154 9999 0.01 10 1.00 sec., 9999

® Pr. 88 "drocp gain”
Setthe droop amount at rated torque in % to the rated motor frequency.
When Pr. 88 = “0” or “9999”, droop control is made valid.

® |n Pr. 154 “droop fiiter time constant”, set the time constant of the pri-
mary delay filter for the torque current.

Droop compensation speed

Ratedspeed | ------------
At droop gain setting of 50%

12ratedspeed |- - - v e m - -
P At droop gain setting of 100%

» Load

100% load

* Operating status: Made valid during acceleration operation.
+ Droop compensation speed:
3600r/min or Pr. 1 (maximum speed) setting.
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Pr. 89, Pr. 98, Pr. 99

To set.the load level at which OLT will = PT-89 “OLT [evel setting”

oceur i
& Set this parameter to determine the load level of the motor at which
OLT will oceur.
Setting Range Factory Setling
0 to 200% 150%

o Whenthe torque restriction is applied during operation to make the mo-
tor speed lower than Pr. 43 “low speed detection”, the OLT alarm will
occur if the load applied to the motor is larger than the Pr. 89 setting
for more than 3 seconds.

Speedj

[r/min]

Pra3 fmemmme ——

cmemmmdeepm—————

Load torque 4
[%]

Torque ragtriction lov
Pr.g9

|

Time

ON

oLT OFF

3500
[ ]

M <Pr. 98, Pr. 99 < Refer to the section of Pr. 64>

—106—



Pr. 103 - Pr. 106

o Pr. 103 “torque bias selection”, Pr. 104 “torque bias 1”
Pr. 105 “torque bias 2”, Pr. 106 “torque hias 3”
Pr. 147 “torque bias filter”
Pr. 148 “torque bias operation time”
Pr. 149 “torque bias balance compensation”
Pr. 152 “fall-time torque bias No. 3 bias”
Pr. 153 “fall-time torque bias No. 3 gain”

To set the motor stariing torque with
contact signals or analog signal 5y

¢ Use the contact signals or analog signal to adjust an output torque rise
at the time of & moftor start.

(1) Block diagram

Speed command Speed command  + Speed Torque LN
- ‘? coftrol controd M
PLG
_ ol x intemal parameters . Pri03 o
Torque bias selection 1 o Pr.104
— DI x Pr105 Cage
Torque bias selection 2 < ¢ Pr.106
so CWe=cage
HOLD) O Pr.905| —rt
= Pr. t-ist:rque
m CWacage sotting fiter s —
=1 dtoctor
(2) Parameters used
Parameter Facto!
Number Name Setting Range Settirg

46 Second muiti-function input selection 0to 999, 9999 9999
103 Torque bias selection 0o 3, 9999 9999
104 Torque bias 1 600 to 1400%, 9999 | 9999
105 Torque bias 2 600 to 1400%, 9992 | 9999
106 Torque bias 3 600 to 1400%, 9999 9999
147 Torque bias filter 0 to 5 sec., 9999 9999
148 Torque bias operation time 010 5sec., 9999 9999
149 Torque bias balance compensation 0to 10V, 9999 9999
152 Fall-time torque bias No. 3 bias 0 to 400%, 9999 9999
153 Fall-time torque bias No. 3 gain 0 to 400%, 9929 9999
904 | Torque setting No. 3 bias 00130410%\45 8%
905 Torque setting No. 3 gain 0%304})%\‘2 115%}’2

(3) Terminals

+ DI1 to DI3 terminals to which “2" or “3” has been assigned using

Pr. 46 “second function input selection” (refer to page 71)

* No. 3 terminal
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Pr. 103 - Pr. 106

(4) Parameter details
1) Pr. 103 “torque bias selection”
Used to select the torque bias setting method.

g;ﬂ"lgg Description

0 In Pr. 104 to Pr. 106, make torque bias amount setting by contact signals (D11 to
DI3).

1 Cage rises when motor runs in forward rotation direction.
In Pr. 904 and Pr. 905, make torque bias amount setting by No. 3 terminal as desired.

2 Cage rises when motor runs in reverse rotation direction.
in Pr. 904 and Pr. 905, make torque bias amount setting by No. 3 terminal as desired.

3 in Pr. 804, Pr. 905 and Pr. 149, torque bias amount sefting by No. 3 terminal can be
made automatically according to load.

9398 Without torque bias

<Qperation chart>

& When Pr. 103 =0
Set any of the {ollowing torque bias amounts (Pr. 104 to Pr. 106) by
the combination of contact signals (DI1 to DI3):

Pr.46=2 Pr.46=3 Torque Bias
{Torque bias selection 1) | (Torque bias selection 2) (Pr. 104 to Pr. 106)
OFF OFF No selection

Pr. 104 1000 to 1400%: Positive value

ON OFF 600 to 999%: Negative value

Pr. 105 1000 to 1400%: Positive value
OFF ON 600 to 999%: Negative vaiue

Pr. 106 1000 to 1400%: Positive value

OFF ON 600 to 999%: Negative value

Example:25% when Pr. 104 = 1025, —-25% when Pr. 105 = 975, -75% when Pr. 106 = 925
Midpoint is 1000.

® When Pr. 103 =1
From the analog input value of No. 3 terminal, calculate the torque bias
as shown below and set the torque command gain and bias (Pr.904.

Pr. 905):
During rise (motor in forward rotation) During fall {(motor in reverse rotation)
Bias amount (Pr- 104, Pr.105, Pr. 108) Bias amount {Pr. 104, Pr.105, Pr. 106)
A A
T’:r‘:u:?::sm' L | Fall-time torque
gai, £r. f bias Ne.3gain, [ - - - - - - - -
' Pr. 153 !
' No. 3 termingl ' No. 3 terminal
Linput o L lput o
F.al T »
/: Voltage for Fall-time torque ' Voliage for
Torque bias No. 3 ! max. load biss No. 3 bias, ! max. load
bias, Pr. 04 Voltage for Pr. 152 Vottaga for
balanced ioad kalanced load
Pr.149 Pride
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Pr. 103 - Pr. 106

o WhenPr. 103 =2

During rise (motor in reverse rotation)

During fall {motor in forward rotation)

Bias amount {Pr. 104, Pr.105, Pr. 106)
A

Voltage for
balanced load
Torque biss No. 3 ' Vottaga tor
blas, Fr.o04 | max.foad
T »
: No. 3 terminal
L input

Torque bias No. 3
gain, Pr. 905

Bias amount {Pr. 104, Pr.105, Pr. 106)

Voltage for
| balancad losd
Fall-time torque ' Voltage for
bias No. 3 gain, ' mar, load

Pr. 153 >

T »
' No. 3 terminal
! input

Fall-time torque
bias No. 3 bias,
Pr. 182

® WhenPr.103=3

Pr. 904 “torque command No. 3 bias”, Pr. 905 “torque command No.
3 gain” and Pr. 149 “torque bias balance compensation” can be set au-

tomatically according to the load.

Pr. 904, Pr, 905 settings

Read Pr. 904 when Prass [WRITE] kay.
Run undar no load. £pood has etabilized. {Pr. 904 setting
complete)

Press [WRITE)] key.
(Pr. 905 setting
complete)

Read Pr. 905 when
speed has stabllized.

Run under max. load.

Pr. 149 setting

Under a balanced load

Read Pr. 149.

Press [WRITE) koy.
Torque bias balance com-
pensation in driving mode
is complete.

Note: When performing torgue bias eperation after completion of au-

tomatic setting, set “1” or “2” in Pr. 103.

2)Pr. 104 *torque bias 17, Pr. 105 “torgue bias 2", Pr. 106 “torque

bias 3"

The rated torque is defined as 100%, the torque bias setting of
1000% is used as the center value of the torque, and the bias val-

ue is “0".
Setting Description
600 to 999% | Negative torque bias amount
1000 o 1400% | Positive torque bias amount
9908 Without torque bias setting

3)Pr. 147 “torque bias filter”
Can make a gentle torque rise. Torque rising operation at this
time acts as the time constant of the primary delay filter.

Setting Description
010 5 sec. Time until torque rises.
9999 Same operation as in 0 sec.
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Pr. 103 - Pr. 106

4)Pr. 148 “torque bias operation time”
Used to set the time until the torque set to the torque bias amount
is generated.

Setting Description
0to 5 sec. Time until torque bias amount is reached.
9999 Same operation as in 0 sec.

5) Pr. 149 “torque bias balance compensation”
Used to set the voltage of the torque bias analog input value en-
tered into No. 3 terminal to compensate for the balance of the
torgue bias amount.

Setting Description
Oto 10V Set the voltage under balanced load.
9999 Same operation as in OV.

8) Pr. 152 “fall-time torque bias No. 3 bias”
Used to set the torque bias amount at the time of fall (motor in
reverse rotation).

Setting Description
0 to 400% The setting is the bias value of the torque command.
9999 Same as in rise (Pr. 904).

7}Pr. 153 “fall-time torque bias No. 3 gain”
Used to set the torque bias amount at the time of fall.

Setting Description
0 to 400% The setting is the gain value of the torque command.
9999 Same as in rise (Pr. 905).

(5) Torque bias operation

Speed

0
Torque bias ( : ;
Torque bias filter '? Pr147 !
Acts as primary delay time constant. ' !

OutpM_/_\—\—f

) 1 I

Time when torque is ' 7 Pr.148
generated by torque bias setting

Pre-excitation LX* |

Start signal

* When pre-excitation is not made, the torque bias functions simulta-
neously with the start signal.
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Pr. 147 - Pr. 155

M <Pr. 147, Pr. 148, Pr. 149 < Refer to the section of Pr. 103>

Reduces temperature drift alter auto
tuning. B

o Pr. 151 “secondary resistance compensation selection”

¢ Reduces the temperature drift of the output torque caused by tempera-

ture change after auto tuning.

Parameter Setting | Factory
Number Function Range Setting Remarks
Permissible temperature rise 75°C
o (1%‘{°F) for insutlation CIa%SOEC
: o ermissible temperature rise

151 Secondary _remstange . 0to 200°C, 9999 (176°F) for insulation class B
compensation function selection 9998 Permissible temperature rise 100°C

(212°F) for insulation class F

Noc compensation for 9999
¢ Details

Make selection whether R2 is compensated for by estimation of heat
generated. When making temperature compensation, set the upper
limit of temperature rise in Pr. 151 according to the type of motorinsula-
tion.

1)Pr. 151 = 9999
The internal inverter constant remains unchanged and no com-
pensation is made.

2)Pr. 151 = other than 9989
Compensation is made on the basis of the heat generation
amount estimated from the internal inverier constant.

H <Pr. 152, Pr. 153 = Refer to the section of Pr. 103>
B <Pr. 154 = Refer to the section of Pr. 88>

To change the running speed indication
from motor speed indication (r’/min) or
machine speed indication (m/min)

1800r

o Pr. 155 “speed indication”

® To change the inverter LED indication
(1} Set“1” (speed)in Pr. 51 “inverter LED indication data selection”.
(2) Refertothe following table and setthe Pr. 155 “speed indication”

value:
Pr. 155 Setting Running Speed Indication
* Set the machine speed for operation at 1500r/min.
11 10 9998 Example: When the setting is 150 (m/min), 150 (without

display unit) is displayed at the output of 1500r/min.
9999 (factory setting) o Motor speed is displayed.

Note: 1. When the motor is run without the PLG in the V/F control
mode, the speed indication is 0.
2. When the speed is 5 digits, the LED display alternates be-
tween tlickering 0 and 9999.

& To change the PU main monitor {PU main dispiay)
(1) Set“0”(factory setting} in Pr, 52 “PU main display data selection”.
(2) The speed monitor screen appears.
(3) Thenpressthe [WRITE] key to change the speed monitor screen
to the fist priority screen.

A CAUTION

A\ The motor may result in overspeed, damaging the machine.
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Pr. 156 - Pr.159

To change the |

To ch otation direction of the
PLG ™ Tndinenin st

= Pr. 156 “PLG rotation direction”

® The rotation direction of the PL.G can be set as listed below:

Setting Motor Rotation Direction | PLG Rotation Direction
. Counterclockwise {cow) Forward rotation
0 (factory setting) - -
Clockwise (cw) Reverse rotation
’ Counterclockwise (cow) Reverse rotation
Clochkwise (ow) Forward rotation

angle of 90°,

Note: The forward rotation of the PLG rotation direction indicates
that the A-phase signal leads the B-phase signal by a phase

* The rotation direction monitor screen of the parameter unit shows the
rotation direction of the encoder.

or

© When the command is STF,
FWD is displayed. >

© When the command is STR;
REV is displayed.

To reduce the exciting current under
lighttoad - " LT

Excitation ratio
1%]

100

o Pr. 157 “excitation ratio”

Using Pr. 156, set the rota-
tion diraction to satisfy the
left condition.

® Set the light-load exciting current command in the parameter.

(Factory sotiing)

Pr. 157

0

M <Pr. 158, Pr. 159 o Refer to the section of Pr. 33>
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Pr. 900 - Pr. 903

To'make‘the’ outpm eallbratlon of term!-
nals DA1, DAZ" ‘ ‘

" Meter

DC voltme-
ter 10V full-

To adjust the galn and bias of the speed
setting signals N

o Pr. 900 “DA1 terminal calibration” , Pr. 801 “DA2 terminal calibra-
tion™

® As explained in Pr. 54 and Pr. 55, the items to be monitored are se-
lected and set in Pr. 54 “DA1 terminal function selection” and Pr. 55
“DA2 terminal function selection”, and each monitor item is 10VDC
with the full-scale at factory setting. However, with these parameters,
the output voltage ratio (gain) can be adjusted to the meter’s scale.
Note that the max. output voltage is 10VDC. (Terminal DA1 can output
DC-10V output.) {Refer to Pr. 54 and Pr. 55.)

Note: DA1 will continue to output the voltage even when an alarm
occurs and the operation stops. DA2 will not output the volt-
age after an alarm occurs and the operation stops.

= Pr. 902 “speed setting second bias”, Pr. 903 “speed setting se-
cond gain”

o Allows the output speed to be set in relation to the speed setting
signal (0 to 10VDC).
{For the adjustment method, see page 118.)

g‘us.nor.rman) e

:

{w/min} 'f-

o Spoad setting signel

This satting ls possibie.

® The terminal 1 {speed setting auxiliary input) setting is also inclined as
set in Pr. 902 and Pr. 903.

% {4500/}

L

Note: 1. If the gain adjustment {Pr. 903) is changed, the acceleration/
deceleration reference speed (Pr. 20) does not change. The
signal to the terminal 1 (aux. input} is added to the speed set-
ting signal.

2. Positive value may only be set in Pr. 902 “speed setting se-
cond bias” and Pr. 903 “speed setting second gain™.
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Pr. 904 - Pr. 905

To adjust the gain and bias of the torgue o Pr. 904 “torque setting third bias”Pr. 905 “torque setting third
setting signals . o ,; gain”

¢ The size (inclination) of the oulput fo the torque setting signal (0 to
10VDC) can be set randomly.
{Refer to page 119 for the adjustment methods.)

¢ When using the torque bias function, the parameters serve as Pr. 904
“rise-time torque bias No. 3 bias” and Pr. 905 “rise-time torque bias No.
3 gain”. Refer to page 107.

o Torque setting signal oV

This setting ks possible

Note: Evenifthe gainadjustment (Pr. 905) is changed, the accelera-
tion/deceleration reference speed (Pr. 20} will notchange. The
input of terminal 1 (speed setting auxiliary input) will added to
the speed setting signal.
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3.6 INVERTER RESET

The inverter can be reset by any of the following three operations. Note that resetting
clears (erases) the cumulative internal heat value of the electronic overcurrent protec-
tion and the number of retries.

Operation 1 Operation 2
Using the help function, reset the inverter. For de- Switch the power off for more than 0.1 seconds,
tails, see “7 INVERTER RESET" on page 58. then switch it on again.

Operation 3

Connect the reset terminal RES and SD for more
than 0.1 seconds, then disconnect.
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4. FUNCTIONS

This chapter offers details on the “functions” of this product.
Always read the precautions, etc. before starting use.

4.1 CALIBRATION OF THE METER (SPEED METER)..........
4.2 ADJUSTMENT OF THE SPEED SETTING SIGNALS
“BIAS” AND “GAIN” ......coiiiiiiciriaitnereranannnenas




4.1 CALIBRATION OF THE METER (SPEED METER)

The PU allows the calibration (adjustment) of a meter (speed meter) connected
across the meter connection terminal DA1 and AG1 or DA2 and AG1 of the inverter.
The motor need not be connected.

4.1.1 Calibration of the DAt and AG1 Cutput

e Prepatation
{1) Connecta meter (speed meter) acrossinverter terminals DA1 and AG1. (Note
the polarity. DA1 is the positive terminat.)
(2) When acalibration resistor has already been connected, adjust the resistance
value to zero or remove the resistor.
(8) Setanyof1to3, 5108, 17 and 21 in Pr.54 “DA1 terminal function selection”.
When the speed or inverter output current has been selected as the output

Control circuit terminal block

signal, preset in Pr.56 or Pr.57 the speed or rated current value at which the Matar (spoed moter)
output signal is 1500r/min. This 1500r/min or rated current is normally meter
full-scate deflection.
e Calibration procedure (Example: To calibrate the meter to the speed of 1500r/min)
: . . . . Display
1} Press the [SET] keyinthe ..... Theinverter is placed in [[ SETTING MODE
PU operation mode. the parameter setting %RP;:?I:IST - "
mode. <HELP> FR=-PUO2V | panasiren i
2} Type 900 and press the ..... The current PU set|[ 200 D/AT Tune \
[READ] key. speed is displayed. an s N - <
P e
! @By |
3) Type 1500 and press the ..... The value shown on the [{"900 DiA1 Tune iB
[WRITE] key. right is displayed. Run Invarter @ J
it . P-—
| M| @O
4) Press the [FWD] key to ..... The motor need not be |[ 560 D/AT Tune @
start forward operation at connacted. MatrE: 15000 = )
1500r/min. (*1) %84 SWRITE>PU o
l 4) 3)
6)
5} Using the [A] or [W] key, ..... The meter reading | \:I
adjust the meter reading to moves, (Ittakes a long| | * / Note: This calibration (Pr.900) is only valid
a predetermined position. tima until the meter 5 - whenanyof 1103,5108, 17 and 21 has
reading moves.) been set in Pr.54 to oculput a signat to
l terminal DA1.
8) Pressthe WRITE key.  ..... Calibration is complete. |[ 200 /a1 Tune {(*1) The meter's needle will move in the re-
CﬂrgpN'?r'EdR verse direction (minus side) when [REV]
- i is pressed to start reverse operation.
(*2) The terminal DA1 output will display the
& monitor even when the inverter stops
Press any of the [MONITOR], [SET], [EXT OP] and due to an alarm.

[PU OP] keys to switch to the corresponding mode.

Note: 1. When the speed meter is connected across terminals DA1 and AG1 to monitor the speed, the cutput
of terminal DA1 is saturated if the maximum output speed reaches or exceeds 1500r/min, with the
factory-set value unchanged. Hence, the setting of Pr.56 “speed monitoring reference” must be
changed to the maximum output speed (see page 117).

2. -10V will be output momentarily across terminals DA1 and AG1 when the inverter power is turned
on or when turned off, thus care is required for the meter used.
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4.1.2 Calibration of the DA2 and AG1 Output
® Preparation

(1) Connect a meter (speed meter) of 0-10VDC across inverter terminals DA2 §
and AG1. (Note the polarity. DA2 is the positive terminal.) 3
(2) Setanyof1103,5t08, 17 and 21 in Pr.55. When the speed or inverter output 'E
current has been selected as the output signal, preset in Pr.56 or Pr57 the =z
speed or current value at which the output signal is 10V. E :
Metor (speod maeter)
e Calibration procedure 1 (Example: To calibrate the meter to the speed of 1500r/min)
1) Pressthe [SET] keyinthe ..... The inverter is placed in |[ SETTING MODE Display
PU operation mode. the paramaeter setting |f St Pehe: ~ -~
mode. <HELP> FR=PUO2V | prrAMETER LT
2) Type 901 and press the ..... The current PU set|[ 561 0/A2 Tune 1
[READ] key. speed is displayed. Run Invortar
Py e

3) Type 1500 and press the ..... The value as shown on |[ 901 b/A2 Tune 1B —|—5)
[WRITE] key. the right is displayed. | S Jverer
PU

2) i

¢ :

..... The motor need not be |[ 901 b/A2 Tuna

4) Press the [FWD] key to

©E®6 0
DOO® 0
DO 0 @
DEEREPE

start forward operation at connected. MntrF 1500¢ - )
1500r/min, a4 WRITE>PU - -
l 4 3
6)
5) Using the [A] or [W] key, ..... The meter reading| [ ]
adjust the meter reading to moves. o / !
a predetermined position, 5 -
* The terminal DAZ2 output will not display the
l monitor when the inverter stops due to an
alarm (The DC bus bar voltage and refer-
6) Pressthe [WRITE] key.  ..... Calibration is complete. 2}“ o.l'e.qu qune ence voltage will be displayed.)
pl
<MONITOR>

Press any of the [MONITOR], [SET], [EXT OP] and
[PU OP] keys to switch to the corresponding mode.
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e Calibration procedure 2 (Example: Output current)

To output the output current or other item which is not easily allowed to reach 100% if operation is performed,
adjust the reference voltage output (when the set value of Pr.54 “DA1 terminal function selection” is “217), then

select any of the choices displayed.

3) Type 21 and press the

. The value shown on the

1) Press the [SET] key inthe ..... The inverter is placed in [[ SETTING MODE
: : Set Prio.
PU operation mode. the parameter setting || 22 50 sr
mode. <HELP> )
& Display
2) Type 54 and press the ..... The current set value in | 54 Set D/AT FR=-PUO2V | praaueren uar ]
[READ} key. Pr.54 is displayed. R !
Completed

1y |y —

54 Set D/AIL
21

§ I

7} Press the [FWD] key.

Forward operation is per-
formed at 1500r/min.

The motor need not be
connected for adjustment.

!
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[WRITE] key. right is displayed.
GComplated & @ @ |_
- 8)
= 8
¢ [[[@@®C
3 4) Prossthe [SETkey. ... Theinverter s putinthe | SETTRG WOBE || o o 7)
o f ot Pr.No,
& parameter semng FOR PRLIST
s mode. <HELP» 13; @ @ (=)
5 l 0| OB
D B »
3 5) Type 900 and press the ..... The current PU sat | 900 B/A1 Tune ~ g
= [READ] key. speed in Pr.900 is dis- || Sur Jmverter 2 3
= played. PU 5 6)
£ 10) 8}
B l 11)
6) Type 1500 and press the ..... The value shown on the [[ 900 D/AT Tune
[WRITE] key. right is displayed. it
. PU

8) ;zit'}%éh\foit:ég; [ch]sksetyér?nc:- ..... Setting is complete. [ 900 B/AT Tune . When the output is 100%, the output
- Completed : :
nals DA1 and AG1 to 10V ONITR voltage is 10V. The“\;;llt{a_ge l:s not
and press the [WRITE] key. stored unless the [ 1 key is
— & pressed.
9) Pressthe [SET}key. ..... The inverter is put in the |[ SETTING MODE
parameter setting P o7
= mode. <HELP>
QO
!
é 10)Type 54 and press the ..... The current set value in |[ 54 Set DA
5— [READ] key. Pr.54 is displayed. ,
5 1~21, 101 ~121
=) 1
£
;| :
' 11)Type 2 and press the ..... The setting of output [['54 Set D/A1 . The current value set in Pr.57 “cur-
X [WRITE] key. current is complete. 2 rent monitoring reference” is 100%
' Completed and the output at this pointis 10V.
1



4.2 AgJUSTMENT OF THE SPEED SETTING SIGNALS “BIAS” AND
[ AIN!,

The bias and gain functions are used to adjust the relationship between  Oupu Faclory setting
the 0-10VDGC setting input signal entered from outsice the inverter and
the output speed.

The following parameters are used for this adjustment:

e Pr. 902 “speed setting second bias”

e Pr. 903 “speed setting second gain”

Any of three procedures may be used for the adjustment. 0 Speedsetingsignal 10V
Adjustment is made without a voltage applied across terminals 2 and 5

(adjustment procedure 1); any point is adjusted with a voltage applied

{adjustment procedure 2}; or any point is adjusted without a voliage ap-

plied (adjustment procedure 3).

B Adjustment example Spoed (timin)
Example: Pr. 902 “speed setting second bias” 12000 $omrs s
..... Set the output speed to 500r/min at the set voltage of OV.
Pr. 903 “speed setting second gain” 500rimin
..... Set the output speed to 1200r/min at the set voltage of 10V. 0

e Adjustment procedure 1 (without a voltage applied across terminals 2 and 5)
(1) Setting of the speed setting voltage bias

Display
1} Pressthe [PUOP key. - ..... The speed sefting [DIRECTLY .
screen is displayed. Set | or ~
0~2800 FR—PUC2V | pagameren uar
2) Pressthe [SET)key. ... Theinverteris putinthe ng-ENr? MODE :] J
parameter setting o 2}
mode. el ) =) EOH—n
F
I @ @ ()
3} Using the numeral keys, ..... The data on the right is SEPrrrgqg MODE @ @
enter 902. digplayed. e
«<READ> :}_ @
; Alifeletelo
4) Pressthe [READ]key.  ..... The current set value of 9;)2 EXTVblas @ E[]
. or N J
Pr. 902 is displayed. St b <WRITE> \. y
EXT b <READ> 8 8
! 9
5) Using the numeral keys, ..... The data on the right is |02 ExTvbies - The voltage need not be applied across ter-
enter 500. displayed. St b WA minals 2 and 5.
EXT # <READ>
6) Pressthe [WRITE]key.  ..... The set value is stored |[ 90z Exrvbias || -+ 11 bias setting is S00r/min.
into memory and bias Saor Spead {rimin)
setting is complete. Completed
* 500¢Amin
(To the next page) 5 v

if the voltage is being applied across termi-
nals 2 and 5 at this time, the bias setting as
shown above.
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(2) Setting of the speed setting voitage gain

{From the preceding page)
7) Pressthe [SHIFT key.  ..... The current set valus of |[ s6e ExTzgain
Pr.903isdisplayed. | & 4 e,
EXT # <READ>
8) Using the numeral keys, ..... The data on the right is | 903 EXT2gain ... The voltage need not be applied across ter-
enter 1200. displayed. o b ot minals 2 and 5.
) EXT _# <READ>» At this time, 10V in the inverter is used as the
¢ set voltage.
6) Pressthe WRITE]key.  ..... The set value is stored || 903 EXTegain pecd (min}
into memory and gain 12000
sefting is complete. Compiated

The adjustment of the speed setting
voltage bias and gain is complete.

Note: 1. The torque command input (Pr. 804, Pr. S05) can also be set in a similar manner.
2. The speed setting second gain Pr. 903 remains unchanged if the value set in Pr. 20 “acceleration/de-
celeration reference speed” is changed.

—120—




+ Adjustment procedure 2 (any point is adjusted with a voltage applied across terminals 2 and 5)
(1) Setting of the speed setting voltage bias

Display
1) Pressthe [PUOPlkey.  ..... The speed setting |l DIRECTLY o [ er-puozy | emeren wr ﬂ
screen is displayed. N
0~3600
1 2) ]
PU q
2) Pressthe [SETkey. ... The inverter is put in the [[ SETTING MODE g) & @ )
parameter setting SR PRLIST @ @ @
= — QO®Y
| @0e®
3) Using the numeral keys, ..... The datg on the right is SEng MODE 10} @ @ @
. (A 3
enter 902, displayed. @ @ @
<READ>
L o
4) 6)11)
9) 8)13)
4) Press the[READ] key ..... The current set valugs of |[ 902 EXTabias
twice. Pr. 902 is displayed. ' :gg T The preceding set value is displayed.

EXT 20.0% |m— The current set voltage across terminals 2
and 5 is displayed in %. The displayed value
is changed according as the set voitage.

’ In this example, the voitage of 2V is ap-
§) Using the numeral keys, ..... The data on the right is 9&2 Exrzt:ragoc>r plied.
enter 500. displayed. - os% The value “0” selected in Pr. 73 (10V in
EXT___200% this example} is 100%.
Y
. Adjust the set voltage.
6) Pressthe WRITE]key.  ..... ;I;‘hees(;l:rjglrt(qemoves tof g0 EXT2bies Whaen the voltage set is 2V, the bias sefting is
age. ' - 0.5% as shown below:
EXT 20.0% Spoeed {vmin}
500¢fmin
y o' av v
7) Apply the FOV, -+ Forward operation is per- SR . o .
) Apply the voltage of 0 formed at 1500r/min. Ad- 02 500¢ . Since 500r/min is set against OV in this ex-
justment is possible even if E).(T_ 23-32 ample, OV is applied.
the motor is not connected. - (The 0% value for EXT changes.)
A
8) Pressthe [WRITElkey.  ..... The set value is stored |[ 902 ExTzbias
into memory and bias L o
setting is complete. Completed _|[*— 0.0% may not be displayed.
* The bias setting is as shown below:
{To the next page) Spoed (min}
S00v/min
o v
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{2) Setting of the speed setting voltage gain

(From the preceding page)

T The preceding set value is displayed.
[*— The current set voltage across terminals 2

and 5 is displayed in %. The displayed value
is changed according as the set voltage.

(10V is 100%.}

9) Pross the [SHIFT) key, ..... The current set value of 903 EXT2gain
then the [READ] key. Pr. 903 is displayed. oo
EXT 99.0%

10} Using the numeral keys, ..... The data on the right is || 903 ExT2gain
enter 1200, displayed. M
EXT 99.0%
11} Press the [WRITE]key. ..... The cursor &) moves o |[ sos EXT29811;00
r
the set voitage. PRl

EXT !

99.0% [l=— Set the voltage across terminals 2 and 5 until

100% is achieved.

. Since 1200r/min is set against 10V in this ex-
ample, 10V is applied.

12) Apply the voltage of 10V. 903 E)(ngagoo
r
b - 971%
EXT 99.0%
13) Press the [WRITE] key.  ..... The set valus is stored i 903 ExTagein
into memory and gain R
setting is complete. Completed

6% [ 100.0% may not be displayed.

The setting is complete as shown below:

The adjustmant of the speed setfting
voltage bias and gain is complete.

Spead (rimin)
1200r/min

500r/min

Note: 1. The torque command input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. The speed setting second gain Pr. 903 remains unchanged if the value setin Pr. 20 “acceleration/de-
celeration reference speed” is changed.
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o Adjustment procedure 3 (any point is adjusted without a voltage applied across terminals 2 and 5)
(1) Setting of the speed setting voltage bias

Display

1} Presstho [PUOP]key.  ..... The speed setting || DIRECTLY FR=PUO0ZV | seruoseren wear
screen is displayed. Set | o
0-~~3600
3 2) C
EXt PU 1
2) Pressthe [SET]key. ..... Theinverteris putin the || SETTING MODE 9) € @ )
pa:;xmeter setting e &7 @ @
mode. <HELP>
5 ||| @ )
Allelolele
3) Using the numera! keys, ..... The data on the right is SEPr::\rfg MODE 10} @ @
enter 902. displayed. - 12) (O
. OREE
C /]
4y &) 1)
L 9) 8)13)
4) Press the[READ] key ..... The current set valus of || s02 EXTabias
twice. Pr. 902 is displayed. ' oﬂgg The praceding set value is displayed.

EXT 0.5% J}— The current set voltage across terminals 2
and 5 is displayed in %. The displayed vaiue
is changed according as the set voltage.

A (10v)
§) Using the numeral keys, ..... The data on the right is w0z EXTZblasm
antar 500. displayed. _ 05%
EXT 0.5%
B) Pressthe [WRITE]key.  ..... The cursor (=) moves o |[ 903 EXTagain : The :'ol;age need not be applied across ter-
the set voltage 500r minals 2 and 5.
- ’ 05%
EXT 05%
X
7 zf;'gg the numeral key, en- sz Bazmies 1 Since 500r/min is set against OV (0%) in this
' E)’(T- g-ggg example, 0% is entered.
i
8) Pressthe [WRITEjkey.  ..... The set value is stored |[ 902 EXTabias
into memory and bias |} oo
setting is complete. Completed | The bias setting is as shown below:

!

(To the next page)
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(2) Setting of the speed setting voltage gain

{From the preceding page)

..... The current set value of

9) Press the [SHIFT] key,

90’3 EXT2gain

1500r

then the [READ] key. Pr. 903 is displayed, - gre aT The preceding set valug is displayed.
EXT 99.0% |#— The current set vollage across terminals 2
& and 5 is displayed in %. The displayed value
is changed according as the set voltage.
10) Using the numeral keys, ..... The data on the right is |[203 Extagain (10Vis 100%.}
enter 1200. displayed. b daer
EXT 90.0%
11) Pressthe WRITE]key. ..... The cursor £ moves to |[ 903 ExTagain
the set voltage. Vo g
EXT 99.0% jl=— The voltage need not be applied across ter-
l minals 2 and 5.
12} Using the numeral keys, T BaHas ... Since 1200r/min is set against 10V {100%) in
anter 100. 1o this example, 100% Is antered.
EXT 90.0%
13} Press the [WRITE] key. ..... The set value is stored |[¢o3 EXTZg%lgoor
into memory and gain 100.0% |l=— Tha setting is completa as shown below:
setting is complete.
& Spoed (rimin)
1200r/min

The adjustment of the speed setting
voltage bias and gain is complete.

500rfmin

0
{0%)

Note:1. The torque command input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. The speed setting second gain Pr. 903 remains unchanged if the value set in Pr. 20 “acceleration/de-

celeration reference speed” is changed.
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5. PROTECTIVE FUNCTIONS

This chapter provides details the “protective functions” of

this product.
Always read the precautions, etc. before starting use.




5.1 ALARMS

If any fault has occurred with the inverter, the corresponding protective function is acti-
vated to bring the inverter 1o an atarm stop and automatically give the corresponding
alarm indication on the PU display and inverter LED. When the protective function is
activated, reset the inverter in accordance with page 115.

5.1.1 Alarms

Description

Alarm Quiput

“3"is set in Pr. 75 “PU stop key selection”.

Parameter unit Inverter LED {Across B - C)
: Pl o T I the inverter output current reaches or exceeds 200% of
OC During Acc U ) S the rated current, the protective circuit is activated to stop
— g - - the inverter. When any main circuit device is overheated or Provided
Y T
Stedy Spd Oc i I 1 Y a ground fault occurs, the protective circuit is also activated (Open)
i = - to stop the inverter output.
QC During Dec Pl | B |
; = i i he re-
D A oo ) If the cc_>nverter output voitage is excessive d|:|e fo _t e
Ov During Acc oL P | generative energy from the motor, the protective circuit is
- - - aclivated to stop the transistor output, Provided
[ A Y S | . . .
Stedy Spd Ov g Y T ¥ This may also be activated by a surge voltage generated in {Open)
i - the power supply system.
Ov During Dec ot
The electronic overcurrent protection in the inverter detects
Motor Overload [ N ] inverter overload or motor overheat and activates the pro-
otor Qverloa L. I Nective circuit to stop the inverter output. When a multi-pole
{Motor protection) | motor or more than cne motor is driven, for example, the Provided
moter(s) cannot be protected by the electronic overcurrent (Open)
- . - protection. Provide a thermal relay in the inverter output cir-
Inv. Overload =1 H! :fuit. InI thist; cg:e, ;a_etti?g ttI;e glem:lonic o:rer;:urrent[ pr(c’)ot‘e?—
Inverter protection) | oM value to 0A activates the inverter protection only. (Acti-
(Inv P fon) vated at a current 150% or more of the rated current.}
If an instantanecus power failure has occurred for longer
than 15msec (this applies aiso to inverter input power shut-
_ _ off), this function is activated to stop the inverter output to Provided
Inst, Pwr, Loss F IH- stop the inverter output. (If the power failure is within (Open)
- 15msec, the control circuit operates without fault, If the pow- P
er failure persists for more than about 100msec, the protec-
tive circuit is reset.)
If the inverter power supply voltage has reduced, the control
circuit cannot operate properly, resulting in the decrease in
motor torque and/or the increase in heat generation. To pre-
Under Voltage o oti o vent this, if the power supply voltage reduces below about Provided
g LIRS A 150V (300V for the 400V class), this function stops the in- {Open)
verter output.
When there is no jumper across P-P1, the undervoltage
protective function is activated.
_ - If the brake transistor fault has occurred due to extremely Provided
Br. Cct. Fault (Note) = ]5 )~ |r1arge regenerative brake duty, etc., this function detects that (Open)
- - fault and stops the inverter output. P
- - - if the internally mounted temperature relay or the like in the Provided
OH Fault L= motor has been switched on (relay contacts “open”), this (Open)
' - function stops the inverter output and keeps it stopped.
- - _ Stops the inverter output if the parameter unit is discon- Provided
PU Leave Out = - nected. This protective function is only activated when “2” or (Open)

Note:Displayed only for the FR-V220E-5.5K or less and FR-V240E-5.5K or less.
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Displa
= Description Alarm Output
Parameter unit Inverter LED (Across B - C)

OL is shown during
motor rotation.

When torque restriction is activated during operation and
motor speed has become lower than Pr. 43 “low-speed Provided by
detection”, the output is stopped if load applied to the motor QLT display
is higher than Pr. 89 “OLT level setting” for longer than 3 se- {Open)

St Prev STP is conds.
shown to indi-
cate that motor
speed is lower
than low-speed

..
('
.

™
l-s

{ I
-

detection setting.
e e .| Stops the inverter output if the dedicated option used in the Provided
Option Fauit = JiH inverter results in setting error or connection (connector) 0
- fault. (Open)
Corrunt Mem oy 1= | Stops the output at occurrence of the device fault of Provided
P &4 L = E2PROM which stores the function set values. (Open)
If the arithmetic operation of the built-in CPU does not end .
= i~ - . . . . Provided
CPU Fault Fd Y it I within a predetermined period of time, the inverter self-deter- (Open)
. mines it as an alarm and stops its output. P
= s Indicates that the motor speed has exceeded the set over- Provided
Overspeed occurrence . Lo speed level. (Open)
Indicates that deflection between the speed setting and mo-
; . = = g |tor speed has exceeded the deflection lavel. This is also dis- Provided
Excessive speed deflection o i played when the current does not flow in the motor after the {Open)
forward rotation {reverse rotation) command is turned on.
. E .l: i . _— Provided
No encoder signal Pttt A The PLG pulse is not being input. (Open)
- - It £77 _¢ | Indicates that the difference between the position command Provided
Excessive position errer . L4t | and position feedback has exceeded the reference. {Open)
. l: I ] . Lo Provided
No encoder A signal ol ol B i The PLG pulse for the FR-VPA is not being input. (Open)

® To know the operating status at the occurrence of alarm
When any alarm has occurred, the display automatically switches to the indication of the corresponding protec-
tive function. By pressing the [MONITCR] key at this point without resetting the inverter (see page 115), the
display shows the speed. In this way, it is possible to know the running speed at the occurrence of the atarm.
It is also pessible to know the current in the same manner. These values are not stored in memory and are
erased when the inverter is reset.
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5.1.2 Correlation between Digital and Actual Characters

There are the following correspondences between the alphanumeric characters and actual characters given in
the display examples of this manual.

Actual Digital Actual Digital : Actual Digital
@ | (0 ® | A
o | [ (6] (0
@ ®
a ® | (g @ | [0
a ® | [P
®
® | (8 ®
Q| U
El 8 | [

5.1.3 Alarm History (History of alarm definitions)

Up to eight most recent alarms (afarm definitions) are stored in memory. To check these, use the help function.
For more information, see “5 ALARM HISTORY” on page 57.

5.1.4 Erasing the Alarm History (History of alarm definitions)

To erase the alarm history (history of alarm definitions), use the help function. For more infermation, see “6
ALARM HISTORY CLEAR" on page 57.
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5.2 TROUBLESHOOTING

if any function of the inverter is lost due to cccurrence of a fault, establish the cause
and make correction in accordance with the following inspection procedure. Contact
your sales representative if the corresponding faultis not found below, the inverter has

failed, a part has been damaged, or any other fault has occurred.

5.2.1 Checking the Parameter Unit Display

The displays of the parameter unit and inverter LED are switched as follows to indicate the cause of a fauity op-

eration.
Display Cause of Fauit Check Point Remedy
Parameter unit Inverter LED
* Acceleration too fast? e
. .. | ® Increase accelaration time.
OC During Ace OC1: Overcurr_ent during # Ghack for output short circuit | Change fan. Remove obstacle
acceleration or ground fault, 1o caoling fan. (Note 1)
# Check for cooling fan stop. )
» Sudden load change?
, . .o | ® Keep load stable.
Stedy Spd Oc 0C2: Overcurrent during * Check for output short clrcult | Change fan. Remove obstacle
constant speed Qvercurrent ot ground fault. to cooling fan, (Note 1)
Main circuit device overheat ® Check for cooling fan stop. g fan.
® Daceleration too fast? '
# Check for output short circuit | @ Increase deceleration time.
OC During O OC3: Overcurrant during or ground fault. ® Change fan. Remove obstacle
uring bec deceleration ® Chack for cotling fan stop. 1o cooling fan. (Note 1)
# Mechanical brake of moter op- | ® Check brake operation.
erate too fast?
Ov During Acc ovi: 80:;"'::::09: during Acceleration toc fast? Increase acceleration time.
OV2: Qvervoltage during ”
Stedy Spd Ov constant speed Overvoltage on DC bus Sudden load change? Keep load stable.
(terminals P {+} and N {-)) ® Increase deceleration time.
B OV3: Overvoltage during . o (Set daceleration time which
Ov During Dec deceleration Deceleration too fast? matches load GD2.)
» Reduce braking duty.
Motor Overload THM: Overload alarm Thermal relay for motor + Reduce load. .
: Motor used under overload? ® Increase motor and inverter
Inv. Overload THT : Overload alarm Themmal relay for inverter capacities.’
nst. Pwr. L IPF : Instantaneous Instantan war failur Check the cause of instanta-
- CWI. LO5S power failure nstantaneous powar failire neous power failure. .
® Drop of power supply voltage | ® Large-capacity motor started? * zt‘::kss‘:: er sy:::;:' ::u"l""
Under Voltage UVT: Undervoltage  No jumper across terminals | ® Chack for jumper across ter- : P PRl
P (+)-P3. minals P (+)-P1. capaclty.
. * Install jumper if disconnected.
BE : Brake transistor { Brake transistor fault . ® Reduce load GD=.
9
Br. Cot. Fault alarm {only 5.5K or less) Braking duty proper? » Reduce braking duty.
Overspeed QS : Overspesd The motor speed excesded the | Pr. 69 “number of PLG pulses” | Set Pr. 68 “number of PLG
accurrence occurrence set overspeed lovel. setting correct? puises” value comectly.
OHT: External thermal { Temperature detector in mator Reduce lcad and frequency of
OH Fault relay operation operated. Check motor for overheat. operation.
. . * Reduce load.
. Stall prevention or current fimit R
. ?
8ti Prov STP OLT : Stall prevention function activatad 100 tong, Motor used under overload? ® Increase motar and invarter
i d capacities.
. OPT: Inboard optien Option and inverter connected
Option Fault connection alarm impropry. Check for loose connector. Securely connect.
PE : Parametor storage | Storage device (EZPROM) Number of parameter write times .
Corrupt Memry davies alarm faully. 100 many? Change inverter.
. ) . Tha deflection between the | e Is the load too large? # Lighten the load.
Exces'swe speed | OSD: Exceslswe spead speed setting and motor speed | ¢ Pr. 69 *number of PLG pulses” | # Set Pr. 69 "number of PL.G
deflection defiaction N . "
exceaded the deflaction level. setting correct? pulses” value correctly,
PU Leave Out PUE: PU disconnected ;Lr’ disconnectad from connac: | oo o for loose PU fitting. Fit PU securely.
CPU Fault {Note 2) | CPU: CPU error Intgrnal CPU malfunction Check for loose connector. Change inverter.

Note:1. This alarm does not occur due to the cooling fan stop, but it will occur to prevent the main circuit devices from overheating due to
the cooling fan stop.
2.1f a CPU alarm has accurred, other alarms cannot be detected.
*1: The parameter unit display remains unchanged but operation may be performed in the external operation mode.
*2: When the protective function is activated, remove the cause, then reset the inverter, and resume operation.
*3: If the alarm is kept displayed on the parameter unit and unit LED after remedy, the internal circuit may be faulty. Consult your
sales representative.
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Display
- Parameter unit Inverter LED

Cause of Fault ' Check Polnt Remedy

o Chack for loose connector,
¢ Check for wire breakage in
cable.

The PLG pulse is not being in-
put.

+ Secursly connect.

No encodersignal | ECT: No encoder signal * Replace cable.

* Heset signal ON

® Loose connection between
PU and inverter

# Communication circuit fauit

PU to Inverter
comms. Error 0.00 {LED display proper)
Inv. Reset ON

# Check for miswiring to reset | ® Tum the reset signal off.
terminal. * Securely connect.
¢ Check for loose connector. e Change inverter.

# Check that the installation

direction of the encoder for
Differance between position position detection and param-
OD: Position error large command and position fead- elers match.

# Check the parameters,

Excessive position * Lighten the load.

aror back exceeded detaction [svel. | # Is the load too large? * Salt Pf.' 6? n"“::;; of PLG
» Pr. 69 "number of PLG pulses” puises” valug carrectly.
' seftting correct?
# FR-VPA connected properly?
N & Check forloose connecter. » Securely connect.
No encader A sig- ECA: No encoder signal Tha PLG.' pu}se for the FR-VPA * Check for wire breakage in | ® Replace cable.
nal & not baing input. cable. "| » Replace the detector.

* Check for detector fault.

5.2.2 Temporary Measures for PLG Fault
Vector control may be disabled and the motor may not rotate when a PLG fault occurs.

In this case, V/F control operation can be used to rotate the motor as a temporary measure until the PLG is re-
placed with a good one.

( Start D)

l Set“3"in Pr.14. | ..... Pr.14 “control mode” changes to “speed-V/F control”.

I Set “8” for any of DI to DI3 in Pr.17. | ..... “Control mode switching” {terminal MC) will be assigned to any of DI1 to
- DI3 in Pr.17 “input pin assignment”.

l Short circuit across terminals MC and SD. | ----- The oparation will change to “V/FF control”.
' |
| Standard motor | | Exclusive motor |
Set "50Hz" or “60Hz" | Set "S0HZ" in Pr.d48, I ..... The factory setting for Pr.48 “base frequency” is 60Hz, but this must be re-
in Pr.48. written to the rated value S0Hz of the motor for vector control, but this must
be rewritten to the rated value S50Hz of the motor when vecter control is
used.
Set “rated voltage” Set “rated voltage”  |..... Thefactory setting for Pr.49 *base frequency voltage” is 9989, but this must
in Pr.49. in Pr.49. be rewritten to the rated value. {(When using Mitsubishi vector motor, 160V
1 | {200V class)/320V (400V class), "when using standard motor, rated value

is 200V (200V class)/400V {400V class).”)

( End )

V/F control operation is possible with the above settings.

Note: During V/F control operation, torque control and position control will be disabled. Also, the current limit
(torque restriction) function and automatic restart after instantaneous power failure are invalid,
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5.2.3 Faults and Check Points

Fault

Typical Check Point

Motor does not rotate.

(1) Checking the main circuit

e Check that a proper power supply voltage is applied (inverter LED display is [it).

® Check that the motor is connected properiy.

Checking the input signals

® Check that the start signal is present.

® Check that both the forward and reverse rofation start signals are not present simultaneously.

e Check that the speed setling signal is not zero.

* Check that the output stop signal (across terminals DI and SD) or reset signal {across RES and
SDj)is noton.

Checking the parameter set values

e Check that the reverse rotation prevention (Pr.78) is not set.

& Check that the operation mode (Pr.79) setting is correct.

& Check that the bias and gain (Pr.902 to Pr.905) settings are correct.

® Check that various operational functions (such as three-speed operation), especially the maxi-
mum frequency, are not zero.

Checking the load

¢ Chack that the load is not too heavy and the shaft is not locked.

Cthers

& Check that the inverter LED display (alarm such as E.OC1) is not lit.

]

3

(4)
®

Motor does not operate
properiy.

® Check that the PLG wiring is connected properly.
* Check that the PLG signal is input properly.

Metor rotates in opposite
direction.

e Check that the start signals (forward rotation, reverse rotation} are connected properly.
# Check that the phase sequences of the cutput terminals U, V, W and PLG signal (phases A, B) are
correct.

Speed greatly differs from the
set value.

o Check that the speed setting signal is proper. (Measure the input signal level.)
® Check that the following parameter settings are proper:
Maximum setting (Pr.1), minimum setting (Pr.2), bias, gain (Pr.902 to Pr.905).
® Check that the input signal lines are not affected by external noise, (Use of shielded cables)

Acceleration/deceleration is
not smooth.

® Check that the acceleration/decelaration time set value is not too short.
# Check that the load is not too heavy.

Motor current is large.

® Check that the load is not too heavy.

Speed does not increase.

® Check that the maximum frequency set value is proper, i.e. it is not too small,
& Check that the load is not too heavy.

Speed varies during
operation.

(1) Inspection of load
® Check that the lead is not varying.
(2) Inspection of input signal
* Check that the speed setting signal is not varying.

PU to Inverter
comms. Error
Inv. Reset ON

® Check that the reset signal (across terminals RES and SD) is not ON,
® Cheack that the parameter unit is connected to the connector correctly.

Motor current is unbalanced.

& Check that there are no open phases.

Note: Pr. indicates a parameter.
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5.3 MAINTENANCE AND INSPECTION

The transistorized inverter is a static unit consisting mainly of semiconductor devices.
Daily inspection must be performed to prevent any fault from occurring due to adverse
influence by the installation environment, such as temperature, humidity, dust, dirtand
vibration, changes in the parts with time, service life, and other factors.

5.3.1 Precautions for Maintenance and Inspection

For some short time after the power is switched off, the smoothing capacitor remains at a high voltage. Before
accessing the inverter for inspection, make sure that the charge lamp is off and check that the voltage across
the main circuit terminals P (+) and N (~) of the inverter is 30VDC or less using a tester, etc. {For the location
of the charge lamp, see the terminal block arrangement on page 155.}

5.3.2 Check ltems

— (1) Daily inspection

& Check the following:
(1) Motor operation fault
{2) Improper installation environment
{8) Cooling system fault
{4) Unusual vibration and noise
{5) Unusual overheat and discoloration

e During operation, check the inverter input voltage using a tester.

—— (2) Periodic maintenance and inspection

¢ Check the areas inaccessible during operation and requiring period inspection.
{1) Cooling system: Clean the air filter, etc.
{2) Screws and bolts: Check that they are securely tightened and retighten as necessary.
{3) Conductors and insulating materials: Check for corrosion and damage.
{4) Insulation resistance: Measure. .
(5) Cooling fan, smoothing capacitor, relay; Check and change if necessary.

Note: Have a proper understanding of the definitions of power and alarm indications provided for the vector
inverter. Also, have a proper understanding of the settings of multi-speed setting, acceleration/decel-
eration time, etc. and record proper set values. (Enter the values into the Customer Set Value section
of the “Parameter List” on page 60.)

See the next page for the Inspection List.

—— (3) Insulation resistance test using megger

(1) Before performing the insulation resistance test using a megger on the external circuit, disconnect
the cables from all terminals of the inverter 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 resis- PR Motor
. . . TEmstEt Y Woverter UR-"TTT b
tance test on the main circuit only as shown on Pawer.. ... A vl N -
........... o+

the right and do not perform the test on the con- T

trol circuit. (Use a 500VDC megger.)

+
megger

Ground terminal
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Daily and Periodic Inspection

Area Interval
of Insag:t'ion Description Dall Periodic Method Criterion Instrument
Inspection Y [Tyear [2years
Ambient temperature:
-10°C to +50°C
Surround- Check ambient tempara- (14°F to 122°F), Thermometer,
ing environ- | ture, humidity, dust, dirt, | O See note on page 9. non-fraezing. hygrometer,
ment otfc. Ambient humidity: racorder
90% or less, -
General — — S non-condensing.
- eck for unusual vibra- isual and auditory
Overallunit | 4o and noise. O chacks, No fault
. 170 to 242V
Power Check that main circuit Measure voltage across in- [ 555 15650y 50Hz Testar, digital
upply ltage i 0 @] varter terminals R {L4) and 170 to 253V multimatar
vollage voltage 1s normal. s (Lz) and T (LS) uitimete
(323 to 506V) 60Hz
{1} Check with megger o] C | {1)Disconnect all cables | (1) 5MQ or more.
(across main circuit ter- from inverter and mea-
minals and ground ter- sure across terminals R
minal). (L1). S{La). T{La) UV, 500V0C
General {2) Check for loose screws Q W and ground terminal | (2}, (3) No fauit. class megdsr
and bolts. with megger. edg
{3)Check for overheat on (o] {2) Retighten.
each part. {3) Visual check,
{4) Clean.
{1) Check conductors for O
Conduc- distortion. "
tors, cables | {2) Check cable sheaths o (1), (2) Visual check. (1}. (2} No fauit.
for breakage.
Ifo"g‘k‘“a' Check for damags. s} Visual chack No fault
Disconnect cables from in-
lnvenler verter and measure across
madule Chack resistance across terminals R {Ly), S{Lp), T
Main circuit | Converter | terminals. O |(Lg)-P (4}, N (), and | (Seethe nextpage.) Analog tester
module across U, V, W=P (+), N (=)
with tester x 182 range.
(1) Check for liquid leak- | O (1), (2) Visual check. {1), {2) No fault.
age.
Smoothing | (2) Check for safety valve | O Capacity
capacitor projection and buige. meter
(3)Measure electrostatic (3)Measure with capacity | (3) 85% or more of rated
capacity. o] meter, capagity.
{1} Check for chatter dur- o] (1) Auditory check. {1) No fault.
Rela ing operation.
olay (2)Check for rough sur- O {2) Visual check. {2) No fault.
tace on contacts.
(1) Chack for crack in re- O (1) Visual check. Cement | (1) No fault.
sistorinsulation, resistor, wire-wound re-
Resistor sistor. Tester, digital
(2) Check for open cable. o] (2) Disconnect one end | (2) Error should be within | muitimeter
and measure with tes- +10% of indicated re-
tar. sistance value.
(1) Check balance of out- Q {1) Measure voltage across . -
put voltages across inverter output termi- (1);;':;:';‘:1 g:a?tﬁi:ﬂb
Gontrol phats?is V:jlth mv;rte“r op- nals Uand Vand W, (8V) for 200V (400V). | Digital
circuit Operation grated indepanaantly. - " (2) Fault must occur be- | multimeter,
" (2) Perform sequence pro- @] (2) Simulatively connect or vy N
;:g:ﬂfhve check tactive operation test to disconnact inverter pro- cause of sequence. ;%Tt‘rl:':g: e?'( Pe
make sure of no faultin tactive circuit output ter-
protective and display minals.
circuits.
(1)Check for unusual| O (1) Turn by hand with pow- | (1) Smooth rotation.
Cooling Cooling fan vibration and noise. er off.
system 9 {2)Check for loose con- e} (2) Retighten, (2) No fault.
nection.
{1}Check for LED lamp | O (1) Lamps indicate indica- | (1) Check that lamps are
Display blown. tor lamps on panel. lit.
Display (2) Clean. O {2) Cloan with rag.
Mater Check that reading is nor- o Check reading of meters | Must satisfy specified and | Veltmeter,
mal. on panel. managesment values. ammeter, etc.
{T)Check for wunusuval| © (1} Auditory, sensory, visu-
vibration and noise. al chacks.
General (2) Check for unusual odor, | O {2} Check for unusual odor § (1), (2) No fault,
M due to overheat, dam-
otor age, etc.
Insulation Chack with megger Disconnaect cables from U,
resistance (across terminals and O | V. W, inciuding motor | SM or more. 500V megger
ground terminal). cables.

Note: The value for the 400V class is indicated in the parentheses.
* 1 Ask your sales representative for periodic inspection.
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e Checking the inverter and converter modules
<Preparation>
{1) Disconnect the external power supply cables (R {L1), S (Lz), T (Ls)) and motor cables (U, V, W).
(2) Prepare atester. (Use 1Q range.)

<Checking method>
Change the polarity of the tester alternately at the inverter terminals R {L1), S (L), T {La), U, V, W, P (+} and
N (-), and check for continuity.

Note: 1. Before measurement, check that the smoothing capacitor is discharged.

2. Atthe time of discontinuity, the measured value indicated is a nearly infinite value. Due to the infiu-
ence of the smoothing capagcitor, continuity may be instantaneously established and infinite not
indicated. Atthe time of continuity, the measured value is several 1o several ten ohms depending
on the module type, tester type, etc. If all measured values are almost the same, the modules are
without fault.

<Module device numbers and terminals to be checked>
Tester Tester
Polarity | Measured Polarity | Measured
Value Value P )
@ e D = Converter module +. Inverter module
o| py P& LPe Discontinuity pa Lh ] M Continuity S SOy “I.R;.- “Ire -I-R;—;
-§ Poy | R | Continuity NG | el | Discontinuity E o1l o2 J; oaly ¢ :
£ e 1502 ]P0 Discontinuity os |2 ]N0 Continuity | _ 4 4 4 '
b |
% Pe |swa|  Continuity NG | S | Discontinuity | & i c O U
g D | ] P | Discontinuity | | 7e9 | ney Continuity | S0 b4 oV
© Pt | Twa | Centinuity Mo | Teo | Discontinuity | 7 | w
u | p | Discontinuity v | ned | Continuity o) \
o | TR T i1 ™ oo Bemmi , ] C b {l A 4
3 P ontinuity @ iscontinuity o _ﬁ‘ DS‘E oep: | :
g v P | Discontinuity v N Continuity i ' ' TR TRS TR2 1
= | TR3 — TRS - — [T, o Y PR Lt
2 P | v Continuity NE) | v | Discontinuity N
[ T — — -
£z TRS w | Pw Duscon?t:n'ulty TR2 w | NE (.30nt|n.mt3_(
Py | W Continuity NG | w | Discontinuity

—133—



5.3.3 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 failure of the inverter. For preventive maintenance, the parts must be changed periodi-

cal

)]

(2)

&)

ly.

Cooling fan

The cooling fan cools heat-generating parts such as the main circuit semiconductor devices. The life of the
cooling fan bearing is usually 10,000 to 35,000 hours. Hence, the cooling fan must be changed 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 changed immediately.

Smoothing capacitors
A large-capacity aluminum electrolytic capacitor is used for smoothing the DC in the main circuit, and an
aluminum electrolytic capacitor is also used for stabilizing the control power in the control circuit. Their char-
acteristics are adversely affected by ripple current, etc. When the inverter is operated in ordinary, air-condi-
tioned environment, change the capacitors about every 5 years.
When 5 years have 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). Check the following:
1} Case (side faces and bottom face for expansion)
2} Sealing plate (for remarkable warp and extreme crack) ,
3) Explosion-proof valve (for excessive vaive expansion and operation)
4) Appearance, external crack, discoloration, leakage.
When the measured capacitance of the capacitor has reduced below 85% of the rating, change the ca-
pacitor. For capacitance measurement, it is recommended to use a handy device available on the mar-
ket.

Relays

To prevent a contact fault, etc., relays must be changed according to the number of accumulative switching
times (switching life). See the following table for the inverter parts replacement guide. Lamps and other
short-life parts must also be changed during periodic inspection.

Replacement Parts of the Inverter

Part Name Standard Replacement Interval Description
Cooling fan 210 3years Change {as required)
Smoothing capacitor in main circuit 5 years Change {as required)
Smoothing capacitor on control board 5 years Change the board (as required).
Relays - GChange as required.
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5.3.4 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, accurate
measurement depends on the instruments used and circuits measured.
When instruments for commercial speed are used for measurement, measure the following circuits using the
instruments given on the next page.

/\ /\ /\ Input voitage

Cutput voltage

ﬂ/\ ﬂJ\ ]\I\ Input current /«4\ {.4\ /4\
[ A e

inverter

3-phase
power
supply

To motor

lnstrument { ‘{ ) R { i =]

types

Typical Measuring Points and Instruments
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Measuring Points and Instruments

11

currents

ter

Remarks
Item Measuring Point Measuring Instrument (Reference Measured Value)
Across R (Ly) and S (L), S A _ | Commercial power supply
Power supply voltage (La) and T (Lg), T {Ls) and m‘g;‘g iron type AC volt- | 471 15 242 (342 to 506V) 50Hz
! and R (L) 170 to 253V (342 to 506V) 60Hz
Power supply side current R (L;), S {Lp) and T (Lg) line | Moving-iron type AC amme-

Power supply side power

At R (L), S {Lz) and T {Lga},
and across R (L) and 8

Electrodynamic type single-

P1=Wi1+W1i2+Whi3

P1 {Lz2), S {Lg) and T (L3}, T | phase wattmeter (3-wattmeter method)
{Ls) and R (Ly)
Calculate after measuring power supply voltage, power supply side current and power supply side
Power supply side power factor | power.
Pt Ph = —E1— x 100%
V3V X I
Qutput side voltage Across Uand V, Vand W, W ?Ne(::!t;ﬂ::)r type AC voltmeter Difference between phases is within
Va2 and U - +1% of maximum output voltage.
(Not moving-iron type)
Current should be equal to or less than
Qutput side current . Moving-iron type AC amme- | rated inverter current.
l2 U,V and Wiine currents ter Difference between phases is 10% or
lower.
Output side power At U, V and W, and across | Electrodynamic type single- Z?;::’tzr;;\t’:iametho d
P2 UandV,Vand W phase wattmeter

(or 3-wattmeter method)

Qutput side power factor

Calculate in similar manner to power supply side power factor.

(such as tester)

Pz
Pfz = ——=—x 100%
Plz fBvax Iz )
Inverter LED display is lit.
Converter output Across P {+) and N (-) Moving-coil type 1.85% Vi

Max. 380V (760V) during regenerative
operation

s Across 2(+)-5 0to 10VDC g
peed setting signal ~ =
(Torque setting signal) Across 1{+}-5 Oto +10VDC §
Across 3(+)-5 Oto £10VDC ot
Speed setting power supply | Across 10E{+)}-5 10VDGC v
H c
Across DAT(+)-AG1 + ngDC at rgaxnmum speed g
Moving-coil type {without speed meter) %
Monitor output signal {Tester, etc. may be used) Approx. 10VDC at maximum @
Across DA2(+)-AGH g:taerm;; resistance: S0kQ speed -
9 {without speed meter) Sé}
Start signal STF, STR, DI1, DI2, S
Multi-function input signal DI3{+)-8D 20 to 30VDC when open £
- o
ON voltage: 1V or less -
Reset Across RES(+)-SD :%
Continuity check
Alarm signal Across A-C Moving-coil type <Normal>  <Fault>
Across B-C {such as tester) Across A-C: Discontinuity Continuity

Across B-C:  Continuity Discontinuity

Note 1:Do not use a tester because accurate data will not be obtained.
* Values in parentheses indicate those for 400V class.

—136—




6. PRECAUTIONS FOR SELECTION

This chapter presents details on “precautions for selection”
in using this product.
Always read the precautions, etc. before starting use.

6.1 PRECAUTIONS FOR SELECTING PERIPHERAL
DEVICES .......ccciiiiiiiiincrtrenesunanssrsnannnnsrans 137




6.1 PRECAUTIONS FOR SELECTING PERIPHERAL DEVICES

Trouble caused by noise and leakages are increasing with the widespread use of elec-
tronic devices. Due to its operation principle, the inverter generates noise, and may
adversely affect neighboring devices. The following types of measures can be taken
depending on the installation place, so refer to these when making your selection.

6.1.1 Measures Against Noises

Some noises enter the inverter to adversely affect it and others are radiated by the inverter to adversely affect
peripheral devices. Though the inverter is designed to be immune to noises, it handles low-fevel signals, so it
requires the following basic measures to be taken. Also, since the inverter chops output at high carrier frequency,
itcould generate noises. If these noises affect peripheral devices, measures should be taken to suppress noises.
The measures differ slightly depending on noise propagation paths.

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

2) Measures against noises which enter and atfect the inverter
When devices which generate many noises (which use magnetic contactors, magnetic brakes, many relays,
forexample) are installed near the inverter and the inverter may be affected by noises, the following measures
must be taken:
® Provide surge suppressors for devices that generate many noises to suppress noises.
® Fit data line filters to signal cables.
¢ Ground the shields of the detector connection and control signal cables with a metal cable clamp.

3) Measures against noises which are radiated by the inverter to atfect peripheral devices
Inverter-generated noises are largely classified into those radiated by the cables connected to the inverter
and inverter main circuit (1/0), those electromagnetically and electrostatically inducted to the signal cables
of the peripheral devices close to the main circuit power supply, and those transmitted through the power sup-
ply cables.

Inverter-genearated noises ( Air-propagated noises} Noisesb?’irienzigl::diated . Path1)
prpoeaines |- Pana
e | o
—-Gﬂagnetic induction noiseg ... Path 4),5)
—( Static induction noises) ... Path8)
. ——Gab!e-propagated noises‘)— ﬂ]:,gi:ge: g;owiargcaatg?es . Path 7}
cablecu t leakage ourant |-+ P29
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)

Teolephone

Noise Path Measures
When devices which handle low-level signals and are susceptible to noises {such as instruments, receivers
and sensors) are installed near the inverter and their signal cables are contained in the same panel as the
inverter or are run near the inverter, the devices may be affected by air-propagated noises and the following
measures must be taken:
1,2),9) {1) Install easily affected devices as away as possible from the inverter.
i {2) Run easily affected signal cables as away as possible from the inverter.
(3) Do notrun the signal cables and power cables in parallel with each other and de not bundie them.
(4) Insert line noise filters into /0 and radio noise filters into input to suppress cable-radiated noises.
(5) Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
further effects.
When the signal cables are run in parallel with or bundled with the power cables, magnetic and static induction
noises may be propagated to the signal cables to affect the devices and the following measures must be taken:
(1) Install easily affected devices as away as possible from the inverter.
4), 5), 6) (2) Run easily affected signal cables as away as possible from the inverter.
(3) Do not run the signal cables and power cables in parallel with each other and do not bundle them.
(4) Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
further effects.

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

7 following measuras must ba taken:
{1) Install the radio noise filter {FR-BIF) to the power ¢ables (input cables) of the inverter.
{2) Install the line noise filter (FR-BLF, FR-BSF01) to the power cables (/O cables) of the inverter.
When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage current

8) may flow through the ground cable of the inverter to affect the device. In such a case, disconnection of the

ground cable of the device may cause the device 1o operate properly.
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¢ Daia example

By decreasing the carrier irequency, the noise terminal voltage*
can: be reduced. When motor noise does not pose & problem, sst
the carrler frequenoy toa low vaiue (2 SkHz) using Pr.72.

Conditions
® Motor: 5.5kW (7.5HF)

o—8 FR22207:5K
&0 FRAPOSSK fotktiz fodwai 5 el voltage
120 ] FRVIZOESSK, fo2BHz [ JoomitY

Noiss terminal voltage (dB)

01 02 0406081 2 4 6310 20 80
Fraquency (MHz)
Relation between Noise Terminal Voltage and
Carrler Frequency (Quasi-peak values)

By increasing the carrier fraquency of:the.inverter,:motor noise| |By. using:shield-cables for signal- cablas mduct:on nmse cah be
reduces. Since the sound generated-by, the:motor with PLG re-| | reduced (tg;1/10-,~1l1 00).
duces at low. speed, the motor.can be run Induct
inverter 8 cables i [ :
. (11.8 j‘) a0 s8'to )?
© By fitting the'FR- BSFO1 or BLF on the'inverter outputsufe mduo-
tion noise to the signal cables can be rediiced,
Conditions
b ! | 100 l . 1an9nag FR-V220E-8.7K
Carriar frequency 1kHz + Motor: SF-JR
80 Sqnerey "/",_‘;{_ S I cibh * Output spaed: 900r/min
- TR N Y O § g0tz * Noise form: niormal mode
g [\ N 2 | S —
5 R cad Carrler fraquency | Twisted palr cablo om et
5 © M/" Commercial 10Kz g = [‘(:?«40 Motor
£ i power supply 5 []/ﬂ PR
£ s0 v £ 40 P
_,A/ Gondtons 2 * {~__Coaxial cablo ! ’F | :
40 » S.5KW, 4P = [ =4 . ._.] FRBLF Torminal
o sstic no-toad oparath 20 FR-BSFO1
30 @) M3asu n"gt
o 30 &0 S0 120 Instrumel
Noise frequency (MHz) 0 10 20 30 44 50 - Line-fo-line distance d
94) (7.87) (11.81)(15.75)(19.65)  (cm (inches)}
Relation between Carrier Frequency and Motor Noise Induction Noise to Signal Cables by Inverter Output Cables

* Noise terminal voltage: Represents the magnitude of noise propagated from the inverter to the power supply.

e Example of measures against nolses

Install filter
Control box . (FR-BLF, FR-BSF01)

nstall fiter :‘9"”” carrier to inverter output side.

{FR-BLF, FR-BSF01) equency.

to inverter input side. \ {
Inverter o~ M

power—Q O otor

supply

Install filter FR-BIF to

Use 4-core cable for motor
invertor input skle. ™

powsr ¢able and use one
cable a3 ground cabla.

Separate inverter and power .~ ——a =
line 30cm (11.8% inches) or

mors (atieast 10cm (3.94 in- Usa twisted pair shiekled cablo.
cheg)) from sensor circuit, Sensor
Gontrol — Power .2 N 25
pawer —O O supply 18 7AW
v forsensor ™) +—
Do not ground control 2 X Do not ground shisid but connact
box directly, " ¥ it 1o signal common cabla.
Do not ground control ™| X ),
cable.
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6.1.2 Leakage Current

Because of static capacitances existing in the inverter /0 wiring and motor, leakage current flows through them.
Since its value depends on the static capacitances, carrier frequency, etc., leakage current increases when the
low-noise type inverter is used. In this case, take the following measures.

1) To-ground leakage current

Leakage current may flow into not only the invert-
er's own line but also the other line through the
ground cable, etc.
This leakage current may operate earth leakage
circuit breakers and earth leakage relays unnec-
essarily.
& Countermeasures
« Decrease the carrier frequency (Pr.72} of the in-

Power
supply

NV

= Earth leakage

circuit breaker € - - - -

Inverter

-y -

T

°  Earth loakage
circuit breaker

Leakage Current Sneaking Path

verter. Note that motor noise increases.

+ By using earth leakage circuit breakers compatible with harmonics and surges (e.g. Mitsubishi's New Super
NV series) inthe inverter's own line and other line, operation can be performed with low noise {with the carrier

frequency kept high).

* For information on selecting the earth leakage circuit breaker, refer to the peripheral device list (page 145).

2) Line-to-line leakage current

Harmonics of the leakage current flowing in the static capacitances between the inverter output cables may
operate the external thermal relay unnecessarily. When the wiring length of a 400V class small-capacity mod-
el (especially 7.5kW (10HP) or less) is long (50m (164.04 feet) or more), the external thermal relay is liable
to operate unnecessarily because the ratio of the leakage current to the rated motor current increases.

NF8 Themal relay Motor
suppw—0 | o—  tmerter $oig— M
& O Ml €2 ==~
Line static
capacitances

.

Line-to-Line Leakage Current Path

& Line-to-line leakage current data example (200V class)

e Countermeasures

+ Use the electronic overcurrent protection of the inverter.

* The loakage current of the 400V class is twice larger.

+ Decrease the carrier frequency. Note that motor noise increases.
To protect the motor securely from the line-to-line leakage current, it is recommended to use a temperature

sensor to directly detect the temperature of the motor.
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+ Motor SF-VR 4P
Molor Rated Leakage Current (mA) + Carrier freq v:
Capacity | pevor [ Wiking Wiring 104Hz
W o) rront (a) | Fength 50m | tength 100m |, canig usod:
HPY (164.04 feot) | (3280.te01) | mm2, 4-covn
55(7.5) 2.7 430 680 cablyre cable
7.5 (10} 36.3 535 725



6.1.3 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 foliows:
& Progressive Super Series (Type SP, CP)

Rated sensitivity current: [An =10 % (Ig1+lg2+Igm)
e Conventional NV series (Type CA, CS, S8)

Leakage Current Example of Cable Leakage Gurrent E ple ot
Path during Commercia! Powor Supply 3-Phase Induction Motor during
Oparation When the CV Cable Is Commercial Powar Supply

- Rourted in Metal Conduit (200V 60Hz) Oparation (200V 60Hz)
Rated sensitivity current: 120 20
lAnz= 10 x {lgt+lgn+3 X (ig2+lgm)} ¥ 100 z
where, g1, Ig2: leakage currents of cable pathduring o E o
commercial power supply operation 5 o - 5 o5 ”
lgn* :leakage current of noise filter on in- % 0 1 g 02 LA
verter input side 5,1 b 8 o2l L4
lgm  :leakage current of motor during com- q
mercial power supply operation 0235 a1s 288 80180 O T8 B ;.5111;5822:‘;?4555
<Example> 5Smm2*Em  5.5mmZX70m 58 %0 80100 22 85 111853
(1640 foot) (229,66 foet) Cable size (mm?) Motor capacity (KW)
(W, [ Mase | l
b
—5 Inverterk Shov 2w (3HP)
. "
1= = gn= = g2 T

Selection Exampile (for the diagram shown on the left) (mA}

Note: 1. The NV should be installed to the primary Progressive
. . . Conventional NV
(power supply) side of the inverter. Super Series (Type CA, CS, SS)
2. Ground fault in the secondary side of the (Type SP, CP) T
inverter can be detected at the running fre- 5m(16.40feet)
. Leak: g1 AL Booihhtckichy SR
quency of 120Hz or lower, sakage qurrentlg 38 x 1000m(3280.801aet) 017
3. Inthe Y connection neutral point grounded Leakage current Ign 0 {without noise filter}
system, the sensitivity current is purified 70m(229.66feet)

. : . Leak ig2 _M2cd. BO18SY o
against ground fault in the inverter sec- aaxage current g 33 X {000m(3280.80tey ~ >
ondary side. Hence, the protective ground | Motor leakage current Igm 0.18
resistance of the load equipment should Total leakage current 2.66 7.64
be 10Q or less. ) Rated sensitivity current 30 100

4. When the breaker is grounded on the sec- (zigx 10)

ondary side of the invetter,

it may be unnecessarily operated by harmonics if the effective value is less than the rating. In this case,
note that the eddy current and hysteresis loss increase and temperature rises.
* For the leakage current value of the noise filter installed on the inverter input side, contact the corre-

sponding filter manufacturer.

(For Mitsubishi’s dedicated filters, see page 171.)
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6.1.4 Power Supply Harmonics

Power supply harmonics may be generated from the converter section of the inverter, affecting the generator,
power capacitor, etc. Power supply harmonics are different in generation source, frequency band and transmis-
sion path from noises and leakage currents. Take the foliowing measures.

® The differences between harmonics and noises are indicated below:

ltem . Harmonics Noises
Frequency Normally 40 to 50%, 3kHz or less High frequency (several 10kHz to MHz order)
Environrnent To wire paths, power impedance To spaces, distance, laying paths

CQuantitative understanding | Logical computation is possible

Qceurs randomly, quantitative understanding is
difficult.

Generated amount Approximately proportional to load capacity

According to current fluctuation rate
{larger with higher speed switching)

Immunity of affected device | Specified in standards for each device.

Differs according to maker's device specifications.

Examples of measures Install a reactor (L).

Increase the length (£).

& Countermeasures

The harmonic current generated from the inverter to the power supply side differs according to various condi-
tions such as the control method (PWM, PAM), use of power-factor improving reactor, output frequency on load

side, and cutput current size.

The adequate method is to obtain the output frequency and output current under the conditions of the rated

load at the maximum operating frequency.

Note: The power factor improving capacitor and surge
suppressor on the inverter's output side may be
damaged due to overheating caused by the harmon-
ics of the inverter output. Also, when an avercurrent
flows in the inverter, the overcurrent protection is ac-

tivated. Hence, when the motor is driven by the in- —°
verter, do not install the capacitor or surge suppres- —

sor on the inverter's output side. To improve the
power factor, insert the power factor improving reac-
tor in the inverter’s primary side or DG circuit. {The
reactor cannot be inserted in the DC circuits of the
1.5K and 2.2K))
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_____ Power factor
LFEq_' improving DC reactor

[ = S {only 3.7K or more)

o_o_,nm-\_‘:)__ Inverter
'
i

.......

Power factor Do not insert power factor
improving AC reactor ~ improving capagcitor.

Fig. 5.2 Inverter Power Factor Improvement



6.1.5 Power harmonic guidelines
Harmonic currents generated by the inverter flow to a power recsiving point via a power transformer. Since these
outgoing harmonic currents affect other consumers, power harmonic suppression guidelines were established.
1)“Household appliance and general-purpose product guideling”
200V class inverters of 3.7kW and less are covered by this guideline. Install a power factor improving reactor
to comply with this guideline.
2) “Specific consumer guideling”
This guideline sets forth the maximum values of harmonic currents outgoing from a high-voltage or specially
high-voitage consumer who will install, add or renew harmonic generating equipment. If any of the maximum
vaiues is exceeded, this guideline requires that the consumer takes certain suppression measures.

Table 1 Maximum Values of Qutgeing Harmonic Currents per 1kW Contract Power

[ Received Power Voltage 5th 7th 1ith 13th 17th 19th 23rd Over 23rd
6.6kV 3.5 25 1.6 1.3 1.0 0.8 0.76 0.70
22k 1.8 1.3 0.82 0.69 0.53 0.47 0.39 0.36
33kv 1.2 0.86 0.55 0.46 0.35 0.32 0.26 0.24

(1) Application of the specific consumer guideline
New installation/addition/renewal of
harmonic generating equipment

Caleulation of equivalent capagcity
sum

i

Not more than
reference capacity

Sum of equivalent capacities

Over reference capacity

Calculation of outgoing harmonic
current

!

ls outgoing
harmenic current higher than
maximum valus

Qver maximurn value

Harmonic suppression technique is

Mot more than

. required.
maximum value
Harmonic suppression technique is
not required.
‘Table 2 Conversion Factors for FREQROL-V200E Series
Classification Circuit Type Conversion Factor
Without reactor K31=3.4
3 Three-phase bridge With reactor (AC side}) K32=1.8
{capacitor smoothing) With reactor (DC side) K33=1.8
With reactor (AC/DC side) K34=1.4
5 Self-exciting three-phase bridge | When high power factor converter is used | K5=0
Table 3 Equivalent Capacity Limits
Received Power Voltage Reference Capacity
6.6kV 50kVA
22/33kV 300kVA
66KV or more 2000kVA
Table 4 Harmonic Content {Values at the fundamental current of 100%)
Reactor 5th 7th 11th 13th 17th 19th 23rd 25th
Not used 65 41 85 7.7 4.3 3.1 2.6 1.8
Used {AC side} 38 14.5 74 34 3.2 1.9 1.7 1.3
Used (DC side) 30 13 8.4 5.0 47 3.2 3.0 2.2
Used (AC, DC sides) 28 9.1 7.2 4.1 3.2 2.4 1.6 1.4
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1) Calculation of equivalent capacity PC of harmonic generating equipment
The "equivalent capacity” is the capacity of a 6-pulse converter converted from the capacity of a consumer’s
harmonic generating equipment and is calculated with the following equation. If the sum of equivalent capaci-
ties is higher than the limit in Table 3, harmonics must be calculated in the following procedure:

PO=L (Ki x Pi) [kVA] * Rated capacity: Determined by the capacity of

Ki: Conversion factor (refer to Table 2) the applied motor and found in Table 5. It should

Pi: Rated capacity of harmonic generating be noted that the rated capacity used here is
equipment* [kKVA] used to calculate generated harmonic amount

i:  Number indicating the conversion circuit and is different from the power supply capacity
type required for actual inverter drive.

2)Calculation of outgoing harmonic current
Outgoing harmonic _  fundamental wave current (value con- _ operation harmonic
current ~ verted from received power voltage) ratio content
. Operation ratio: _ operation time ratio
Operation ratio duting 30 minutes
* Harmonic content; Found in Table 4,

actual load factor x

Table 5 Rated Capacities and Qutgoing Harmonic Currents for Inverter Drive
Applied Rated Eurrent mcga&?’rr\‘;:lt Rated Fundamental Wave Currenz Converted from 6.6kV (mA)

Motor G Capac- {No reactor, 100% operation ratio}
(kW) [ 200v | 400v | e6kvimA) |MW(KVA) ["5in T 7th | 14th | 13th | 17th | 19th | 23rd | 25th
0.4 0.81 49 0.57 31.85 | 20.09 | 4185 | 3.773 | 2107 | 1.519 [ 1.274 § 0.882
0.76 Not 1.37 83 0.97 5395 | 34.03 | 7.055 | 6.391 | 3.560 | 2573 | 2.158 | 1.494
1.5 ap- 2.75 167 1.95 108.6 | 68.47 | 14.20 | 1286 | 7.181 | 5177 | 4.342 | 3.006
2.2 plied 7396 240 281 | 156.0 | 98.40 | 20.40 | 1848 | 10.32 | 7.440 | 6.240 | 4.320
3.7 6.50 394 4.61 257.1 1 161.5 | 3349 | 30.34 | 16.94 | 12.21 | 10.24 | 7.092
55 19.1 9.55 579 6.77 376.1 | 2374 | 49.22 | 4458 | 24.90 | 17.95 | 15.05 | 10.42
7.5 258 12.8 776 9.07 6504.4 | 318.2 | 65.96 | 59.75 | 33.37 | 24.06 | 20.18 | 13.97
11 36.9 18.5 1121 131 728.7 | 459.6 | 95.29 | 86.32 | 48.20 | 34.75 | 29.15 | 20.18
15 49.8 249 1509 17.6 980.9 | 618.7 | 128.3 | 116.2 | 64.80 | 46.78 | 39.24 | 27.16
18.5 61.4 30.7 1860 21.8 1209 | 762.6 | 158.1 | 143.2 | 79.98 | 57.66 | 48.36 | 33.48
22 731 36.6 2220 25.9 1443 | 910.2 { 188.7 | 170.9 | 95.46 | 68.82 | 57.72 | 30.96
30 98.0 49.0 2970 347 1931 1218 | 2525 | 228.7 | 127.7 | 92.07 | 77.22 | 53.46
37 121 60.4 3660 428 2379 | 1801 | 3111 | 281.8 | 1574 | 113.5 | 95.16 | 65.88
45 147 735 4450 52.1 2893 | 1825 | 378.3 | 3427 | 1914 | 138.0 | 115.7 | 80.10
556 180 839 5450 63.7 3543 | 2235 | 463.3 | 419.7 | 234.4 | 169.0 | 141.7 | 98.10

3)Judgment of harmonic suppression technique requirement
Ifthe outgaing harmenic current is higher than the maximum value per 1kW contract power x contract power,
a harmonic suppression technique is required.

4) Harmoni¢ suppression techniques

No. item Description

1 Reactor installation | Install a reactor (ACL) in the AC side of the inverter or a reactor (DCL) in its DC side or both to
(ACL, DCL) suppress harmonic currents.

High power factor The converter circuit is switched on-off to convert an input current waveform into a sine wave,
2 co%vgrter (FR-HC) suppressing harmonic currents substantially. The high power factor converter (FR-HC) is used
with the standard accessory.

3 Installation of power fac- | When used with a series reactor, the power factor improving capacitor has an effect of absorbing
tor improving capacitor harmonic currents.

4 Transformer multi-phase | Use two transformers with a phase angle difference of 30° as in Y-A, A-A combination to provide
operation an effect corresponding to 12 pulses, reducing low-degree harmonic currents.

5 | ACfilter A capacitor and a reactor are used together to reduce impedance at specific frequencies, pro-
ducing a great effect of absorbing harmonic currents.

This filter dete_cts the current of a circuit generating a harmonic current and generates a harmon-
6 | Active filter ic current equivalent to a difference between that current and a fundamental wave current to sup-

press a harmonic current at a detection point, providing a great effect of absorbing harmonic cur-
rents.




6.1.6 Peripheral Device List

No-Fuse Breaker (NFB) or

- gc;,o,t Applicable Earth Leakage Circuit Breaker (NV) g,aglne:ic Cables (mm?)
O r
oltage (k\; (‘:",» Inverter Type Standard \INith power factor ("Mif) ° 2&3 bYW
mproving reactor T (L)

15(2) |FRV220E-15K | Type NF30, NV30 15A Type NF30, NV30 15A 5-N10 2 2
22(3) |FR-V220E-2.2K | Type NF30, NV30 20A Type NF30, NV30 15A SNINIZ [ 2 2

37(5) |FR-V220E-3.7K | Type NF30, NV30 30A Type NF30, NV30 30A S-N20 35 35

5.5(7.5) | FR-V220E-55K | Type NF50, NV50 50A Type NF50, NV50 40A S-N25 55 5.5
7.5{10) | FR-V220E-7.5K | Type NF100, NV100 60A | Type NF50, NV50 50A S-N35 14 8

soov | 11(15) | FRV220E-11K | Type NF100, NV100 75A | Type NF100, NV100 75A S-K50 14 14
class [ 15(20) | FR-V220E-15K | Type NF225, NV225 125A | Type NF100, NV100 100A | S-K65 22 20
185 (25) | FR-V220E-18.5K | Type NF225, NV225 150A | Type NF225, NV225 125A |  S-K80 30 30

22(30) | FRV220E22K | Type NF225, NV225 175A | Type NF225, NV225 150A | S-K95 38 30

30(40) | FR-V220E30K | Type NF225, NV225 225A | Type NF225, NV225 175A | S-K125 60 50

37(50) | FRV220E-37K | Type NFACO, NV400 250A | Type NF225, NV225 225A | S-K150 80 80

45(60) | FR-V220E-45K | Type NF400, NVA00 300A | Type NF40D, NV400 300A | S-K180 | 100 80
15(2) | FR-V240E-15K | Type NF30, NV30 10A Type NF30, NV30 10A S-NT0 2 2
22(3) |FRV240E22K | Type NF30, NV30 15A Type NF30, NV30 10A SNINIZ| 2 2
37(5) | FR-VZ40E-3.7K | Type NF30, NV30 20A Type NF30, NV30 15A S-N20 2 2
5.5(7.5) | FR-V240E-5.5K | Type NF30, NV30 30A Type NF30, NV30 20A 5-N20 35 2

75(10) | FR-V240E-75K | Type NF30, NV30 30A Type NF30, NV30 30A S-N20 35 35

400V | 11(15) |FR-V240E-11K | Type NF50, NV50 50A Type NF50, NV50 40A S-N20 55 55
class | 16(20) |FR-V240E-15K | Type NF100, NV100 60A | Type NF50, NV50 50A S-N25 14 8
18.5 (25) | FR-V240E-18.5K | Type NF100, NV100 75A | Type NF100, NV100 60A S-N35 14 )

22 (30) | FR-V240E-22K | Type NF100, NV100 100A | Type NF100, NV300 75A SK50 22 14
30 (40) | FR-V240E-30K | Type NF225, Nv225 125A | Type NF100, NV100 100A | S-K65 22 22
37 (50) | FR-V240E-37K | Type NF225, NV225 150A | Type NF225, NV225 125A | S-K80 30 22
45 (60) | FR-V240E-45K | Type NF225, NV225 175A | Type NF225, NV225 150A | S-K80 38 30
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7. SPECIFICATIONS

This chapter offers details on the “specifications” of this
product.
Always read the precautions, etc. before starting use.

7.1 SPECIFICATIONS .......cvivnnrvriiossnnoneracnaccnnns,
7.2 OPTIONS ... iciiiiiiiirtienrrrinesescnasnosananerannns




7.1 SPECIFICATIONS

7.1.1 Standard Specifications

W 200V class (for use of the [SF-VR] vector inverter motor)

“]-Motor type s -+~ < - T GF-VRGK, | -SF-VR7K_ | SE-VATIK | SF-VRIBK'| GF-VR1BK,] SF-VAZEK. | SF-VHGOK. | SE-VHOTK. | SF-VRAGK -
Rated output oW (HP)] 55(7.5) | 75010) 11 (15) 15(20) | 185(25) | 22 (30) 56 (40) 37 (50) 45 (60}
¢ | Rated torque [kg-mibs-fast)] |3.57 (27.12) [4.87 (35.22) | 7.15 (51.72) [ 9.78 (70.52) | 12.0 (85.80) (I:)gﬁa) (11‘1’:2 " ;153129) (2?%20)
] Nem) [ 350 a77 70.1 5.6 118 140 191 285 286
fg': Maximum torqus  fkg-milbs-feat)] |5.35 (38.70) |7.31 (52.87) [ 10.7 (77.39) (f:);:gm (1:153'.?9) (ig':"::gﬂ (22%22) (223:32) (3‘112:30)
5 150% 6050 (N-m) [ 524 716 105 143 176 21 287 353 429
¥ { Ratod speed Tn} 1500
=1 Maximum speed {7min} 3000
‘g.‘ Framo No. 1328 132M T60M 160L 180M 180M 2000 200L Z00L
= G2 {kg-nF) 0.1 0.16 0.30 0.35 0.69 0.75 1.30 1.45 1.45
Noise 7548 or less 20dB or less
Single-phass 200V/50Hz
| Voltage Single-phase Three-phase 200V/50Hz, three-phase 200 to 230V/60HZ
Coaling fan 200 to 230V/60Hz
Tnput 34/2BW (0.17/0.13A) 55mw {0.39/0.39A) T00/156W {0.47/0.53A)
; - FRVZ20E~ 1) ; A TABK . [+185 T2k, TN Ee B e
Rated capacity {KVAY 183 246 30.1 358 240 57.8 2
Rated current A1 @7 363 52.7 71.0 870 1935 1265 166.8 192.0
Qverinad current rating " 150% B0 seconds, 200% 0.5 seconds (inverse-fime characteristics)
Voltage 2 Three-phase, 200V to 220V 50Hz, 200 to 230V 60Hz
Fle.g_aneratwe :\id,::mum value/ 5 ;33;’?,’65 20% "
torquo Pormissiblo duty | 2%ED Continuous 3

Rated input AC voltage, frequency

Three-phase, 200V to 220V 50Hz, 200 to 230V 60Hz

< § Parmissible AC valtage fluctuation 170V to 242V 50Hz, 170 to 253V 60Hz
§ Parmissible frequency fluctuation +5%

: % Instantanacus voltage drep immunity | Operatien continues at 165V or higher. If veltage drops from rated voltage to less than 165V, operation continues for 15mses,

{| % [ Power supply capacity  (kVA) + 12 17 | 2 ] 28 | s [ 4 | 52 [ 68 [ "m0
’?i Protective structure (JEM 1030) tfp’;d(}g,“zg) Open type (IP0D)
24i] Cooling system Forced air cooling
] Approximate weight lkg (b)) | 77 (349) T 77349 [i45(658) [ 17770 [ 17070 [a3014.97n) |54 (2a.49) | 54 (2449) | 72 (32.66)
M 400V class (for use of the [SF-VRH] vector inverter motor)
M ; ik ZEEVAZIC SEVRIUK | SE-VR1BK 4 SF-VATEK | SF-VR22K. R SEVRSTK
% Rated output [KW (HP)] 5.5 (7.5) 7.5(10) 11 {15) 15 (20) 18.5 (25) 22 (30) 30 (40) 37 (50)
%;EI Rated torque (kg-m(bs-feet)] |3.57 {27.12) |4.87 (35.22) |7.15 (51.72){9.75 (70.52) | 12.0 {86.80) (13;".23) (1“1?:34) (1%229) (2??150)
&4 N-m) 35.0 47.7 70.1 95.6 18 140 191 235 286

{ Meimum torque  [kg-mibs-foot)] |5.35 (38.70) | 7.81 (52.87) 107 (77.39) (1;‘;:&) (1;%109) (1§;g1) (z%?.'gz) (a:g:ga) (3‘;'2:20)
=il 150% 60sac. N-my [ 524 716 105 143 176 211 287 353 429
;| Rated speed {r/min) 1500

: Maximum speed {ffemin) 3000

:{ Frame No. 1325 132M 160M 160L 180M 180M 2001 200E, 2000
4 GD? {kg-F) 011 0.16 0.30 0.35 0.69 0.75 1.30 145 145

4 Noise 75dB or less 80dB orless

; Single-phase 200V/50Hz"S

1 . Veltage Single-phase Three-phase 200V/50Hz, three-phase 200 to 230V/60Hz 5

of Cooling fan 200 10 230V/60Hz

Input 34/28W (0.17/0.13A) S5/71W (0.39/0.39A) 100/156W (0.47/0.53A)
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%  FRVEI0E- [ - - 85K . [ TAK. Jtw B ISE 2K o] BOK, ey 37K 5 40K
Rated capacity {kVA) 9.6 126 24.6 30.1 35.8 44.0 578 67.5
Rated current (A) 13.9 18.2 264 355 435 51.8 63.3 83.5 97.5
Cverload currant rating il 150% 80 seconds, 200% 0.5 seconds {inverse-time characteristics)
Voltage z Three-phase, 380V to 460V 50H2/60Hz
R . Maxirum value/ 100%/ 200 "3

egenarative | time 5 saconds
braking torque Permissible duty 2%ED Continuous ¢

Rated input AC voltage, frequency

Three-phase, 380V to 460V 50Hz/60Hz

¥
B[ Permissible AC voltage fluctuation 323V to 506V 50Hz/60Hz ®
3
@| Parmissible frequency fluctuation +5%
g Instantaneous voltags drop immunity | Operation continues at 320V or higher. If voltage drops from rated voltage to less than 320V, operation continues for 15msec.
& I"Power supply capacity  {KVA) + 12 17 20 EEEEEN [ 52 T 8 | e
. |
Protectiva structure (JEM 1030} tfp’}f (?f,g‘;) Open type (IPO0)

Cooling system

Forced air cooling

Approximate weight [kg (ibs)]

77(849) [ 16(7.26) | 16(7.26) | 20(9.07) | 20(9.07) | 33(14.97) | 54 (24.49) | 54 (24.49) | 72 (32.66)

200V class (for use of the [SF-JR(4P)] motor with PLG)

“Motortyps ., - BF-JRE:: 3 R BTKW | 5.8KW -1 7.56W | S1IRW- - [ 1BKW | 1B.5KW | 22KW- | B0KW “1: 7KW 1 40KW -
Rated output ww Py | 15@ a7 |55 | 7500 | 11015 | 150) 1(285? 22 (30) | 30 (4 | 37 (50) | 45 (60)
Rated torque kg-m(lbs-teot} (g:gé) (;‘.2;?) (1227) (2%?585) (24‘3'?367) (45:3?1% (%.1723) (;29;23) (82.&?7) (1}'?:?7) (132:26) (1%::3)
N-my[ 78 | 157 | 198 | 292 | 398 | 584 | 796 | 98 16 | 188 | 186 | 239
| Maimum torque (kg m{ios-feet] (Aigg) (12795)5) (2? 30) (;2':373) (&955) (62:;’) (&23%224) (1213129) (1;;:37) (1522?5) (2:152:39) (232:52)
81 150% s0sec. (N-m) [T196 | 1784 | 204 | 438 | 597 | 672 | 187 | 147 | 175 | 238 | 294 | 359
[ Rated spoed {t/min) 1800
Maximum speed (r/min) 3600 3000 1950
[ Framo No. S0 | 1000 | 112M | 1325 | 132M | 160M | 160L | 180M | 180M | 180L | 200L | 200L
GOZ kg | 0.027 | 0032 | 0.068 | 041 | 16 | 028 | 040 | 0.6 | 083 | i1 5 18
Noise 75dB or less 80dB or less
YRR FRVRAGE. ;11| 18K, | 22K | 87K | 65K | 76K, |- 11k TABEK. |1 BOK- |, BOKC | 87K T 45K
Rated capacity vA) [ 3 a5 59 96 | 126 | 183 | 248 | 301 | 358 | 440 | 578 | 675
Rated current W 90 | ieo | 0 | 277 | 363 | 527 | 710 | 870 | 1035 | 1265 | 1668 | 1920
= Ovaroead currant rating 1 150% 60 seconds, 200% 0.5 seconds (invarsae-time characteristics)
B Votage K Three-phase, 200V to 220V 50Hz, 200 to 230V 60Hz
S 5 Maximum value/ 100%/ 100%/ 3
Regenerative | timeg 5 seconds 5 seconds 20%
braking torque — - 2
Permissible duty 3%ED 2%ED Continugus 3

Rated input AC voltage, frequency

Three-phase, 200V to 220V 50Hz, 200 to 230V 60Hz

Parmissible AC voltage flugtuation

170V to 242V 50Hz, 170 to 253V 60Hz

s nverters s
Powar supply

Parmissible frequency fluctuation +5%
Instantanaous voltage drop immunity | Operation continues at 165V or higher. If voltage drops from rated voltage to less than 165V, operation continues for 15msec.
Power supply capadity (kVA)™*| 45 | &5 | 9 | 12 17 l 20 [ 28 | 34 | 4 | 82 €6 | 80
il Protective structure (JEM 1030) Enclosed type (IP20) Open type (IP00)
z:| Cooling system Forced air cooling
% | Approximate weight ke (1bs)] (13579) (13.678) (:Z,ls%) (37 479) (:Z 479) (éf‘sg) (7;{1) (71_;1) (13?37) (aﬁs) (zf.ia) (3;.2:55)
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| 400V class (for use of the [SF-JR(4P)] motor with PLG)
R B e R L R

Rated output BWHP) | 15@) | 22(3) | 37(8) |5505) [75(10) | 1(15) | 15(20) | o0 | 22(30) | 30 (40) | 37 (50) | 45 (60)

A5

S e S
=3

0.81 1.18 290 2.98 4.06 5.96 8.12 10.0 11.9 16.2 20.0 244

| Rated tarque Gg-milbs-teal)] | 506y | (aio1) | (14.47) | (2155 | 2937) | 3.1y | 58.73) | (7233) | (86,07 [(117.17) |(144.68) | (176.48)
g oem [ 78 [ TiF |98 |25z | 98 | 584 | 796 | 9 W6 | 188 | 196 | 239
& | Maximum torque [kg*mlibs-feet)] (gﬁgg) (112'?995) (2? go) (342'?373) (&'%95) (62:27) (3132.'224) (1(113229) (1;;:37) (1322?5) (2?2239) (zgilge)
§1 150% sosec. (Nmy [ 1195 | 17.54 | 204 | 438 | 597 | 872 | 1197 | 147 | 176 | 28 | 294 | 359
2| Rated spoed {t/min) 1800
Maximum speed {r/min) 3600 3000 1950
Frame No. GOL | 100l | TeM | 1325 | 132M | 160M | 160L | 180M | 180M | 180l | 2aol | 2ooL
GD? {kgn?) | 00Z7 | 0032 | 6065 | 011 | 016 | 028 | 040 | 059

Noise

Rated capacity 9.8 246 301 35.8 44.0 57.8 7.5
Rated current (A) 45 65 10.0 13.8 18.2 264 355 43.5 518 63.3 835 ars
Overtoad current rating i 150% 60 saconds, 200% 0.5 seconds {inverse-time characteristics)
Voltage 2 Three-phase, 380V to 460V 50Hz/60Hz
Regenerative Maximum vatue! 100%/5 seconds 20% 2
braking orque | reeitle duty Z%ED Confinuous 3
1 s Rated input AC voltage, frequency Thraa-phase, 380V to 460V 50Hz/60Hz
#| B[ Permissible AC voltage fiuctuation 323V to 506V 50Hz/60Hz "6
| Parmissibie frequency fuctuation 6%
g Instantaneous voltage drop immunity | Operation continues at 320V or higher. If voltage drops from rated voltage 1o less than 320V, operation continues for 15msec.
| Power supply capacity (kVA) 2 | 45 | 55 | 9 | 12 17 [ 20 [ 28 | % [ 41 [ 52 | e | 80
Protective structure {JEM 1030) Enclosed type {IP20) Open type (IP00)
Cooling system Forced air cooling
Approximate weight fieg (lbs)] (2 04) | (2.04) (a 40) | (3.49) (71266) (71266) (9287) (9?87) (12.:;7) (25’;9) (23;9) (3;.266)

*1: The overload current rating % value indicates the percentage te the inverter’s rated output current. For repeated use, it is necessary to wait until the inverter and
motor return 16 less than the temperatuse under 100% load.

*2: The max. output voltage cannot be higher than the power supply voltage. The max. output voltage can be set as desired below tho power supply voltage.

*3: Indicates the average torque whon the motor is decslerated to a stop from 60Hz. This will change according to the motor [oss.

“4: The powar supply capacity will change according to the value of the power supply side impedance (including input reactor and wiring).

*5: The powar supply of the fan is also 200V for the 400V class invarter.

“6; If the power supply voltage fluctuation is 342V or less or 484V or more when using the 400V class inverter, the internal transformer's tap must be changed.

*7: When the SF-JR motor with PLG is driven, the number of PLG pulses is 1024P/R.

“B: The specifications of the moter with PLG are those of the SF-JR{4P) with PLG. For the othor motors with PLG, refer to the correspanding motor catalogs.

*9: The specifications of the invarters are the same independently of the motors.

*10: When driving the motor with PLG (4P or 6P}, perform auto tuning operation. When driving the motor with PLG (2P), run it at or 1ess than its permissible speed.

{Maximum spesd is 3600 r/min.) However, auto tuning operation is not required for the SF-JR 1.5KW to 3.7kW (2 to 5 HP) (4P) motors with PLG as the motor
constants are factory-set 1o these motors,
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B Common Specifications

Control system High carrier frequency PWM control, full digital vactor control

§ Speed control range 1 1o 1500r/min (constant torque), 1500 to 3000r/min {constant output) (when vector inverter motor is usad)
E=1
3| Speed Digital input 0.03% to the maximum setting (minimum setting in 1r/min increments)
G | setting
'§_ resolulion | Analog input 0.1% of the maximum set speed
“
‘g‘ Acceleration/deceleration time 0 to 3600 seconds (accelsration and deceleration can ba set individually in 0.1 sec. increments)
é Acceleration/deceleration pattern Linear or S-p laration/decelaration mode can ba selected.
Torque limit lovel Torque limit value ¢an be set {0 to 200% variable)
Terminal .
number Setting range Spead control Torque control
Anglog setting signals 2 0 to 10VDC (resofution 0.1%) Main spaed setting Spoeed limit

0to +10VDC (resolution 0.2%) | Auxiliary speed setting

Speed limit compensation

Torque limit (regeneration/drive) Torque command

1
3 0to £10VDC (resolution 0.2%)
4

Whan option FR-VPA, . . . _
% VPB is mounted 0 to 10VDC (resolution 0.19%) Torque limit (regeneration only)
2 When option FR-VPGC 6 Q0to £10VDG
2 is mounted (resolution 0.01%) Main speed setting Torque command
= When opticn FR-VPD Oto £10VDC (At this time, terminals 1, 2 are invalid) | (At this time, terminal 3 is invalid)
i mounted 7 | (resolution 0.05%) ‘ :
T;ootiimf:ncﬁon terminal Forward rotation command, reverse rotation commangd, alarm reset, thermal protector: total 4 points
= Contact
£ signals Multi-function terminal 3 points can be selected with parameters from among multi- speed seﬂmg {max. 7 spaeds), jogging operation selec-
2 . tion*1, sacond function selection, pre-oxcitation, coasting g signal holding, S-pattern switching and con-
5 3 points
trol mede switching.
Contact signals Alarm output, change-over contact (230V 0.3A AC, 30V 0.3A DC)
» 3 points can be selected from among up-to-speed, overoad detection, instantaneous power failure, undervoltage
@ | Open collactor signals detaction, inverter running, minor fault, torque detection, ready, low-speed signal or open motor circuit detection, speed
2 detection and parameter unit operation signal.
5 2 points can be selected from among speed, output current, output voltage, spead setling, output frequency, output
Analog output
& °g torque, DC bus voltage and load matar.
<
;o A-phase, B-phase, Z-phase (Division of A-phase and B-phase is possible)
Digital output (PLG output) (whan option ER-VPA, VPB, VPG, VPD is mounted) ‘2
Oparation functions :.;llgp;gtcmzr limit speed setting, external protection (thermal relay} input, forward/raverse rotatlon prevention, auto tun-
_§' Parameler unit PUD2V, various monitors (11 types: alarm, input/output terminal monitors in addition to the above analog outputs)
21 LED (7-s0gment) 7-sagment, 4-character display (8 types of data can be selected)
Overcurrent, output short c:rcurt protactlon (aocelerahon deceloration, constant spesd), regenarative overvoltags, un-
Protestive functions darvoltage. no signal, spaed doviation, overicad {electronic thermal overload protection), brake transistor
alarm'?, overspead, motor overhaat, ete.
Ambient tempearature =10°G to +50°C {(14°F to 122°F) {non-freezing)
§ Ambient humidity 90%RH or lass (non-condensing)
< | Storaga temperature 4 ~-20°C to +65°C (4°F to 149°F)
=
Z | Ambiance Indoors. No corrosive gases, flammable gases, oil mist, dust and dirt,
“ Altitude, vibration Below 1000m (3280.80 fest), 5.9m/52 {0.6G} or less (conforms to JIS C 0911)
8 | Ambient temparature, humidity -10°C to +40°C {14°F to 104°F), 90%RH or [ess
g Structure Totally enclosed forced draft system
g Detector PLG 1000P/R, B, B, Z +5VDC powar supply
£ | Equipment PLG, thermal protectar, fan
‘g‘ Insulation Class F
2 | Vibration rank V10

*1: Jogging operation can also be porformed from the parameter unit,
*2: VPG and VPD provide the outputs of phases A and B only.
VPA, VPB and VPC cannot identify the rotation direction at the time of division.
VPD can identify the rotation direction at the time of division.
*3: Not provided for the FR-V220E-7.5K to 45K and FR-V240E-7.5K to 45K which do not have a built-in brake circuit.
*4: Temperature applicable for a short period in transit, etc.
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7.1.2 Connection Diagrams
Ml Connection diagram (standard specifications)

Vector inverter motor
{Nots 5) g __(SF-VR)

AC pawer supply g ,,mh\,?ﬁ Orqn { —_—
200V f‘:!ll:].z,,}c,JLz).,s B, i
200 to 230V 60Hz s T () n cl FAN | Motor with PLG
Vaclor invertar H I (SF-JR)
(Noteg) ____ (FR-V200) | :
NFB  MC ! : ; i
o b D R (L1} E
AC powsr
g:pply o9 Sl !
— et T(La) |
4 R1(Ly) i
¢ S1{Lzs) l
External transistor common t! PC1 i
Forward rotation 5 o——— STF '
Revarse rotation “‘“: STR I
Reset 5 =t RES ]'
Mutlti-function inputx3 °° ¢ DN H
3 typas of signals ¢ DI2 I
can be selected o778 DI3 v
with par 3D I
/ <
-
l {Note 9)
L P --------- ' Scéweriactor improving
. - : raactor :
E o i FR-BEL (option)
1 e rerumm-.
Jumper + High-du
{Note1)—FX® (ng 2) 1 brake retsyism;
(NOtB:‘{P ) TR FR-ABR (option)
10E (+10V) '
NG
2(0 10 o DO1
to
©@to+i0V) . 3 types of signals.can be
Do2 selected with parameter.
+10V 5 (Analog common) DO3  (Open callactor output)
SE1
A
Analo B Fault output
comman C] {Contact cutput)
input j
i f-----2 Meter
oV DA1 £10V

External powar 120its

supply (Note 7)

x1ch
Monitor output

bz g rov
[ 2 T Ignis
AG1\; ™ x1ich
{Without option) '
- — e e e )

© Main circuit terminals
© Control circuit input terminals
@ Control circuit output terminals

Note:1. Terminals PR and PX are provided for the 5.5K or less.
2. When using the FR-ABR, remove this jumper.
3. Terminal P1 is provided for the FR-V220E-3.7K to 45K and FR-V240E-3.7K to 45K.
4, When using the FR-BEL, remove this jumper.
5. The fan power supply is single-phase for the 5.5kW/7.5kW (7.5 HP/10 HP) vector inverter motor.
6. Avoid frequent power on-off because repeated inrush currents at power-on will shorten the converter life.
7. Prepare a £ 10V external power supply for terminals 1, 3.
8. Whan using a motor without thermal protector, open inverter terminals OH and SD.
9. The pin numbers differ when the motor used is other than the vector inverter motor or SF-JR motor with PLG.
10.Pin N of the PLG for exclusive motor and pin E of the PLG for motor with PLG are to be case-earthed. To reduce radiated noise,
connect the shield wire of the PLG cable to the case earth pin.
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B Standard connection diagram for speed control operation

(Note 4) N Vactor inverter motor
AC power supply R (L)
el

200V 5QHz 1+ S (L)
200 to 230V 80Hz ¢, T (ka)

Motor with PLG
SF-JR

Vactor inverter
-V200

NFB ,
— TR W
i S Gy
— OT

N R L)

81 (L2n)

External transistor common ; PC1
Forward rolation 3~ o

STF
Reverse rotation '—: STR
Reset—5 +— RES

Muli-function inputx 3 o
3 types of signals b2
can be selected D3
with parameter. d SD
! 1 Jumper {Nete 3) {Note 7)
I Y SR « Power fgctor improving
' H vy DC reactor
| P&r--- ¥ X i FR-BEL (option)
. (Notet)@ 1 “w--oiioo-e '
l P&\~ Jumper : High-duty
1 (Note 2) . brake resistor
{Note2 REF-~-- T "R_ - FR-ABR (option)
10E {(+10V) 1
{ N©
i i )]
Main speed setting 2(0to +10V) DOl 3iypes of signals can be

DO2  selected with paramater.
+10V S (Analog cominon) poa  (Open collector output)
* SE1
Additional auxilia °£+—*
spood command 1 {£10V) Faultoutput
(Contact output)
Torque limit 4
command 3(£10V) |

10V

-10V :

12bits

Extarnal power

supply (hf)o X 1ch )

Menitor output

Oto 10
8bits
X 1ch

i
!
ote 6) !
|
!
!

(Without option)
© Main circuitterminals
O Contrel circuit input terminals
@ Control circuit output terminals

Note:1. Terminals PR and PX are provided for the 5.5K or less.
2. When using thie FR-ABR, remove this jumper.
3. When using the FR-BEL, remove this jumper.
4, The motor fan power supply is single-phase for 5.5kW or 7.5kW (7.5 HP or 10 HP).
5. Take care to connect the cooling fan power supply cables in the correct phase sequence.
6. Prapare a £ 10V external power supply for terminals 1, 3.
7. The pin numbers differ when the motor used is other than the vector inverter motor or SF-JR motor with PLG.
8.Pin N of the PLG for exclusive motor and pin E of the PLG for motor with PLG are to be case-earthed. To reduce radiated noise,
connect the shield wire of the PLG cable to the case earth pin.
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H Standard connection diagram for torque contrel operation

{Nota 4) Vector inv?ner motor
AC power supply B{L1) o)
200V 50Hz ;1 S (Lo} By EAN ;
200 to 230V 60Hz 5 T (ka) al
Voeaaay i
NEB o= :
o R (L1}
A OWar
gu;vply_" °—‘— S(Lo)
° T (Lg}
N A1 (L)

St {Lar)

Extarnal transistor common ‘,l PC1

Forward rotation "“: STF
STR

Revarse rotation
Resat RES

Multi-function inputx 3 [

3 typos of signals
can be selectad
with parameter.

L H Jumper {Note 3)
Pi --------- + Power factor improving
&k -

o + DG reactor
P&~ [ f - FR-BEL (option)
(Notet)[d ®F “---meicien ;
X@y~Jumper  High-du
{Note 2) : brake resistor
{Note2 REF---= - R+ FR-ABR {option)
NG
Speed limit )
gommand 2 (010 +10V) tDOT 3 types of signals can be
D02  selected with parameter.
+Hov § (Analog common) po3  (Open collector output)
SE1

Additional speed
limit compensation

Torque
command

Fault output
{Contact cutput)

Mester (bidirectional deflection)
10V
. 12bits
x1ch

=10V
External power
supply (Note 8)
Monitor cutput

AG1

(Without option)
@ Main circuit terminals
O Control circuitinput terminals
@ Control circuit output terminals

Note: 1.Terminals PR and PX are provided for the 5.5K or less.
2. When using the FR-ABR, remove this jumper.
3. When using the FR-BEL, remove this jumper.
4. The motor fan power supply is single-phase for 5.5kW or 7.5kW (7.5 HP or 10 HP).
5, Take care to connect the cooling fan power supply cables in the correct phase sequence.
8. Prepare a 10V external power supply for terminals 1, 3.
7. The pin numbers differ when the motor used is other than the vector inverter motor or SF-JR motor with PLG.
8.Pin N of the PLG for exclusive motor and pin E of the PLG for motor with PLG are to be case-earthed. To reduce radiated noise,
connect the shield wire of the PLG cable to the case earth pin.
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7.1.3 Terminals

Type | Symbol Terminal Name Description
R {L4).
S(Lz), | AC power input Connect to the commercial power supply.
T {La)
U, V, W [ Inverter output Connact a vector contrel meter or & motor with PLG.
R1 Connacted to the AC power supply terminals R {L¢) and S (L3). Connsct a single-phase AC
{L11). | Gontrol power input power supply as a backup for control circuit power. To retain the alarm display and alarm output,
S1{la1) remove the jumper from the terminal block and apply external power to these terminals.
= P Disconnact the jumper from terminals PR and PX, connect the optional brake resistor (FR-ABR)
é PR " | Brake resistor connection across terminals P (+) and PR. Only the inverter of 5.5K or lass can be providad with regenera-
2 five braking force by connecting the resistor.
=
= 2(;_)) Brake unit connaction Connect the optional brake unit or power return converter (FR-RC).
P Disconnect the jumper from terminals P (+) and P1, connect the optional power factor improving
P1 | DC reactor connection reactor (FR-BEL). As 2.2K or less is not equipped with terminal P1, the DC reactor cannot be
connected.
PR, PX* | Built-in brake circuit connection Wh_en th_e jun_1par is connected across terminals PX and PR (factory setting), the built-in brake
resistor is valid.
_i_ Ground terminal For grounding the inverter chassis. Must be grounded.
. Tum on the signal across STF and SD for forward rota- | Whean the signals across terminals
STF Forward rotation/stop command N . g
i P tion and tum it off to stop. STF and SD, STR and 8D are
:_,5 . Tum on the sighal across STR and SD for reverse rota- | turned on simultaneously, the stop
:’. STR | Revarse rotation/stop command tion and tum it off to stop. command is given.
£ OH Thermal protector input Temperature detector terminal input for motor overheat protection.
-g DI Digital input 1 terminal Input and select three types of signals from among RH {high speed), RM (middle speed), RL
2 ) . - y
2 Dz Digital input 2 terminal (low spesd), JQG {jcg 0.p9r&tI0n), RT (s_eoc?nd function selection), MH§ (?utput stop), STOP
.% (start self-holding selection), LX {pre-excitation), MG {controt mode switching) and TL (torque
g [a/%] Digital input 3 terminal contral selection). The input signal is selected with Pr. 17.
- RES Reset Used to reset the protective circuit activated. Turn on the signal across terminals RES and SD
E for more than 0.1 sec, then turn it off.
5[ sp Contact input common Comman to the contact inputs. Isolated from the common terminal of the control circuit.
g When transistor output {open collector output), such as a programmable controller (PC), is con-
3 P . nected, connect the external power supply common for transistor cutput to this terminal to pra-
= 1 Extemal transistor cormon vent a fault caused by a sneak current. The power supply voltage of the PC connected should
5] be 24VDC.,
(=] n
w . 10VDC, permissible load current 10mA, 1KQ power supply for the setting potentiometer (vari-
‘é_ 10E Setting power supply able resistor).
-._._5. - 2 Spesd settin By entaring 0 to 10VDG, the maximum speed is reached at 10V and /O are proportional.
g ,5_. P 9 Input resistance 10k, max. permissible voltage 20VDC.
§ 3 This is the torqua setting signal for terque control, and s the torque limit signal for sped contro!
£ § 3 Torque setting terminal and pasition control.
5|2 1 9 Acts as the input terminal when the torqus bias function by external analog signal is selected.
© 2 0te +10VDG input, input resistance 10k, max. permissible voltage +20VDGC,
s 1 Auxiliary speed setting terminal for | By entering 0 to & 10VDC, this signal is added to the setting signal of terminal 2.
< auxiliary speed torque input Input resistance 10k, max. permissible voltage £20VDC.
5 Analog input common Commaon to the speed sefting signals (terminals 2, { or 3). Not isolated from the common circuit
eginp of the contro! circuit. Do not ground.
PA A-phase signal input terminal
PAR A-phase inverse signa! input terminal
. PE B-phase signal input terminal The A-. B~ and Z-oh ianals are inout from the PLG
S [ PBR | B-phasemverse signal nputtermingl | = o o0 <'PNase signdls are input from fne FLG.
‘% Pz Z-phase signal input terminal
‘é PZR | Z-phase inverse signal input tarminal
SE PLG power supply terminal (+ side) | SVDC, a 5V power supply for PLG.
AG2 Powsr supply ground terminal Commen terminal for PLG power supply.

Not isolated from the common terminal of the control cireuit. Do not ground.
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5 Contact output indicating that the output has been stopped by the inverter protective function
2| a.B,C | Alarm output activated
(5) i P 200VAC 0.3A, 30VDC 0.3A. Alarm: discontinuity across B-C {continuity acrass A~C), nermal:
continuity across B-C (discontinuity acress A-C).
iy DO1 | Digital output 1 terminal Three types of signals are output from among ER (minor fault cutput), SU (up o speed), LS
2l s (low speed output), FU (speed detection), RUN {running), OL (overlead), IPF/UVT (instanta-
.g g| Doz Digital cutput 2 termingl neous power failure/undervoltage occurrence), PU (paramater opsration or open motor circuit
'é E:S - detection), TU (torque detection) and RY (ready).
= DO3 | Digital cutput 3 terminal Permissible load 24VDC 0.1A.
§ 1 Open callector output common g:Jc'EiTon to the DO1, DO2 and DO3 terminals. Isolated from the common circuit of the control
= One selected from nine different | Facte t titam: spaed it
o . : ] ry-set output itorn: spaed monitor
£ DAT | Analog signal output monitoring items, such as | Output signal O to = 10VDC, permissible load current 1mA
3 : speed, is output. The output sig- - - -
= . nal is proportional to the magni- actory-set output item: torgue moeniter
£ pA2 Analog signal output tude of each monitoring item. Cutput signal 0 to 10VDC, permissible load current TmA
AG1 Analog signal output common Commion terminal for DA1 and DA2. Not isclated from the common circuit of the control circuit.
aleg sig tp Do not ground.

* Terminals PR and PX are provided for the FR-V220E-1.5K to 6.5K and FR-V240E-1.5K to 5.5K.

—154—




7.1.4 Terminal Block Layout

Terfninal Biock for Main Circuit <200V class>

FR-V220E-1.5K, 2.2K FR-V220E-30K, 37K
J] Screw size
m Control circuit Control gireuit M4
! ntrol glrgu
RS tfrmm al block torminal block Charge
® E L gl UV IW ® | J lamp
R1|&1 ’ ellow
Gl N{PIPRIPX Charge lamp reler)
Screw size Ma {yellow) i(E)I(LSe’I(T I l U l Vv ]Wl I ﬁ’l"‘!(sl
M) Screw size M10
FR-V220E-3.7K, 5.5K, 7.5K ® L Jumper
~
Control circuit FR-V220E-45K
terminal block Screw size
} Md
Charge lamp Controlarcu;t a ﬂ o Charge
Screw size {yellow) tamiinal block lamp
M5
e {yeliow)
FR-V220E-11K s ) RIS viwi&iei| &
r~ crel\mmze Screw size M12
Jumper
L (M8),
Control circuit mﬂ @ =
terminal block
s Charge
lamp
{veliow) Termi I
Al st rminal Block for Control Circui
I(Lal(tz)i(LdIU[VIW](E‘)lP’ (f)] € al Bloc trol Circuit
(IgS)J: Screw size M6 Jumper ’ X
Common to all models g
FR-V220E-15K, 18.5K Structure ... tze'f::gzlglolded e
. /]
Scri\ﬂn.;snze Screw size .. M3 DO3
Contro! gircuit . DO2
terminal block Charge DO1
(yellow) D3
R ST
[ol&ld [ ufv]wlslrg] iz
Screw size M8 IEE”
Jumper S
(Mg) STF
? == STR
OH
FR-V220E-22K PC1
Screw size PZR
G trol circuit e o PPBZR 108
ontrol circu
terminal block Charge =) 3
lamp 2
(yellow) PAR —
PA 5
AG2
|ﬂ-a)|(la)l('-eli ! Ul VI WI |( )|P1!(+)| g s
DA1
AGH
Screw size M8 Jumper
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Terminal Block for Main Circuit <400V class>

FR-V240E-1.5K, 2.2K

FR-V240E-15K, 18.5K

M4

1

Coentrol circuit

terminal block R1 | 81
Charge
lamp
{yellow)
syT
[(F-)I(Lexl(mlu IV IWI (E)IF” &
{M6} Screw size M6
e 1 Jumper

Screw size
1 M4
Contral circuit Control gircuit [r]s1]®
terminal block terminal block Charge
. lamp
ollow
o R EEEL T
amls| S [PRPX] ) (| 4o AP
Screw size M4 Charge lamp Screw size M6
(yellow) Jumper
(M8)
® -
FR-V240E-3.7K, 5.5K FR-V240E-22K
Screw size Screw size
M M4 M4
Control circuit Confrol gircuit =T=1 0
@ tenrinal block torminal block :Sharge
amp
¥ {yellow)
Charge lamp
ellow R| s~ N P
(yellow) o | el 4 [U1 V]WI I(—)| P‘!ml
(Mﬁ)_,__ Screw size M6
& = Jumper
FR-V240E-7.5K, 11K FR-V240E-30K to 45K
Screw size

Screw size

7] e
Control circuit
torminal block Charge

lamp
](ﬁ,|(f;,|gT;Q| fulv]w] (8l

(yellow)
(M8) Screw size M8
@ AL

Jumper
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7.1.5 Outline Drawings

e FR-V220E-.1.5K ',12.2K

e FR-V240E-: 15K ',: 2.2K ! [Unit: mm (inches)]
2-¢6 holes
—
(TS 3, 3 'I
Parameter ;] = Protective
i bush
!Jnlt T | |
installation [~ E2EbE]
position [ P
e 0, (=
g § . @ g
{ J % g = 5] r"‘-"
&[S
142 (5.59)
. View arrow

L4 A N—
T _,|| 2.3(0.09)
125 (4.92)_!’I L & 170 (6.69)

150 (5.91) =
é w3
[
« FRV220E- 137K, 133K, 175K
¢ FR-V240E- :_5._:{[{' ) :;5_-5_1_{ [Unit: mm (inches}]
2-¢6 holes
Protective
Parameter 5 = - I ] - bush
unit ! R R 3 () = (Note)
installation o
position D
B g5 13
- |- © ) o
== Q= | 1~
218 -
| | 2104827y |
Arrow view I
4] — v | D { (Note) The protective bush is not
6 (02411 g __,123(0.09) provided forthe 7.5K inverter.
195 (7.68) e
L 220 (8.66) 190 (7.48)

é
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® FRV220E- 11K |, 15K 1,1 185K
e FR-V240E-: 7.5K ', 11K 1,1 15K !, 1 18.5K [Unit: mm (inches)]
2-410 holes
cH s ; | l
Parameter | |C=2 | |
unit ~ (=l
instaliation | ™ ] o w&?:
position | Wi
./ E ja i — ]
* 200V class View arrow
Inverter Type A\ Wi [ w2 H H1 |3}
) FR-V220E-11K | 250 | 242 | 230 | 400 | 380 | 180
L. | (9.84)| (9.53)| (9.06){(15.75}(14.96) (7.48)
FR-V220E-15K | 300 | 292 | 280 | 450 | 430 | 195
8(o.§1_j ﬁ _J|5 020 (11.81%(11.50){11.02)(17.72) (16.93) (7.68)
. W2 "ite b FR-v220E-18.5K 300 | 292 | 280 | 450 | 430 [ 95
w | © (11.81)(11.50) (11.02){(17.72) (16.93) (7.68)
¢ 300V class
Inverter Type w w1 w2 H H1 D
FR-V240E-7.5K | 250 | 242 | 230 | 400 | 380 | 190
©.84) (9.53)| (9.06)|(15.75) (14.95) (7.48)
FR-V240E-11K | 250 | 242 | 230 | 400 | 380 | 190
19.82)| (9.53)| (5.06)|(15.75) (14.96) {7.48}
FR-V240E-15% | 300 | 292 | 280 | 450 | 430 | 195
(11.81) {11.50) (11.02)|(17.72) (16.93) (7.68}
FR-V240E-18.5K 300 | 202 | 280 | 450 | 430 | 195
(11.81) (11.50) (11.02)|(17.72 (16.93) (7.68)
® FR-V220E- 22K ',: 30K !, 37K}, 45K |
® FR-V240E-: 22K '+ 30K *,: 37K !, 45K [Unit; mm (inches)]

2-¢C holes
[22]
s I

—_—

P C —— ;
© o | ﬂ ‘—[ Wi |
View arrow
|:~11 ® 200V class
InverterType| W [ W1l w2| H | HI{H2]H3 [ D |[P1! C
Paramster FR-VezOE-22K | 340 | 324 | 270 550 ] 530 | 51| 10 | 185 | 78| 10
wit | (13.39)(12.76)(10.63)|(21.65) (20.87)120.08) (0.59) | 7.68) | 3.07} | (0.39)
installaion| ™ 217l = FA-V220E-30K | 450 mJ 380 | 550 | 525 495J 15 | 250 | 130 | 12
> (17, 72)(17.09)(14.96)(21.65)| 20674 19.45) (0.5%) | (.89} | (5.12}{ 0.47)
position L. FR-V220E-37K | 450 | 434 | 380 | 550 | 525 | 465 15 250 | 130 12
(17.72)(17.09){14.96)(21.653(20.671{19.45) {0.59) {9.84}] (5.12) (0.47)
FR-VR20E-45K | 480 | 464 | 410 | 700 | 675 | 645 | 15 | 250 { 130 | 12
D (18.90)(18.27)(16.14}(27.56)(26.571(25.39) (0.59)| (3.349)| (5.12) | (0-47)
o o m:] ¢ 400V class
' r i — a2 || [toverterType] w [wi|w2| o | wt[H2| W3] D [D1] €
9,] L ol {0.13) FR-v240E-22K | 340 | 324 [ 270 | ss0 | s30 | s10| 10 | 195 | 78 | <0
w2 _ 113.39)(12 76)(10:63}(21.65)(20.87)(20.08) (0.39) | 7.68) | (3.07) | (0.-39)
=2 FR-V24DE-GOK 4soJ 234 | 380 | 550 | 525 | 495 | 15 | 250 | 130 | 12
W & o (17.72Y(17.09)(14.96)(21 65)(20.67|(19.49) (0.59) | (0.84) | (5123 | (0.47)
t-— w FR-VZ40E-37K | 450 | 434 | 380 | 550 | 525 | 495 | 15 | 250 | 180 | 12
(17.72)017.00)(14.96)(21.65)(20.67)(19.45) (0.59) | (9.34) | (5.12)| (047
FR-V240E-45K | 480 | a64 | 410 | 700 | 675 945)1 15 | 250 | 130 | 12
(18.90)¢18.279(16.14)(27 56)(26.57)(25.39) (0.59) | (2.84)| (5.12) | t0.47)
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7.1.6 Panel Cutting Dimension Diagrams (For using the heat sink outside mounting attachment)

e FR-V220E-1.5K to 7.5K ¢ FR-V220E-11K {0 18.5K
¢ FR-V240E-1.5K to 5.5K o FR-V240E-7.5K to 18.5K
. - r
Inverterouttine -~ 4-MS screw Inverter outline (V3,4 GM8 screw
N o
QST s Slsd)
[ i H L PR ..J‘
=] ] ’ 1 =5 —— -
o , @ X
— odl o L
had -I"_*_'T = o N S i
[=1 ] 1 Wl o I ;. LTI X
81 i |3 < i 4
H l I = - .l . S8
T | o ] i
SERA| ot | Lwa ]| gt
% Wi [Unit: mm (inches)] T -~ W % [Unit: mm (inches)]
o o
Inverter Type W1 W2 Inverter Type W1 | W2 W3|{Wa| H1| H2!| H3
FR-V220E-1.5K,2.2K {144 (5.67) | 125 ({4.92) FR-V220E-11K (120?4) (gg) (%37) (g_?'og) (13;\?159“;;4“321 (1‘5(.’?5"
FR-V220E-3.7K to 7.5K |212(8.35) | 195 (7.68) FR-V220E-15K to 18.5K (132130) (‘2195% (ﬁ) (1%5002 (1%81561(1499& “:_;’5;)2)
FR-V240E-1.5K, 2.2K {144 (5.67) | 125 (4.92) FRVA30E 7 5K 11K 260 | 248 T 200 | 2301 3351 420 T 200
FR-V240E-3.7K to 5.5k | 212 (B.35) | 195 (7.68) (12.24)] {9.61)| 7.87){ {9,08)] (13.19]{17.32) (15.75]
FR-V240E-15K 10 18,5K 310 [ 294 | 250 { 280 385 | 490
{12.20)]{11.. (9.84){11.02] (15.16] {19.29) {17.72)

® FR-V220E-22K to 45K
* FR-V240E-22K to 45K

N-C screw
i w2 o, 10
Inverter outiine AL
o
Q —o
———————— .:"'_'r'
w
' 2
B~ - —— | <
T ""I I
L} 1
9 )
@ W3 o
N Wi - {Unit: mm {inches})
Inverter Type Wi | W2iW3| HI JH2 [H3 | H4 |H5 | HE | H7 | HB | N | C
FR-V220E-22K 90 [ 265( 290 [ 516| 12 | 95 [ 540 | 85 | — | 510G 15 | 6 | M8
(12.99)1(10.43)(11.42)/{20.31} (0.47)| (3.74) [(21.25){ (3.35) (20,08 (0.59) | {0.23)
FR-V220E-30K, 37K 440 [ 380 ] 410|510 15 | 70 | — | — | 590 | 495 | 325 | 4 | MiD
(17.32)|(14.96){(16.14)(20.08] (0.59) | (2.76) (23.22); (19.49] (1.28) | (0.16)
FR-V220E-45K 470 (3507 40 [ 6S0| 15 [ 70 | — | — [ 730 | 646 [ 245 | 4 | Mo
{18.50){(15.35)(16.93)(25.59) (0.59)| (2.75) (28.74) (25.39] (0.96) [ {0.16)
FR-V240E-22K 230 | 265 | 200 | 516 [ 12 | 95 | 540 [ 85 | — | st0| 15 | & | M8
(12.99)](10.43))(11.42)/{20.31) (0.47)| (3.74) |(21.26)| (3.35) {20.08] {0.59) | {0.23)
FR-V240E-30K, 37K 440 [3g0 | 410|510 15 | 70 [ — | — [ se0| 495 [325| 4 | mi0
{17.32)|(14.96})(16.14){(20.08) (0.59)| (2.76) (23.22)(19.49] {1.28) [ (0.18)
FR-V240E-45K 470 [ %0 { 430 | es0| 15 | 70 | — | — | 730 | 645|245 4 | M0
(18.50)i(15.35)|(16.93)25.59] {0.59)| (2.75) (28.74) (25.39] {0.96) | {0.16)
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7.1.7 FR-PUO2V

Parameter Unit Dimension Diagram

12(0.47
(7 ()_).2 8 20(0.79)
1 -1- | ; ) ‘D | " | e1
| ] B
3| le=tn g
I leoco ] E’
=100 QU <
olojo)n!
o000
— 0-1—\___
70(2.76) vy 20 2-M3 screw (Note)
- {079) Effective depth 4.5 (0.18)

Note: The length of the installation screw should be selected so that it does not exceed the effective installation
screw depth of the parameter unit.

W Panel cutting dimensions for installation of the parameter unit to a panel, etc.

¢ When parameter unit cable (straight type) is
not fixed to the panel

& When parameter unit cable (L type) is
fixed to the panel

8 oy 420 2- 44 hats
T - 2
Panel cut portion 124 4 . Q-]L 0 2- ¢4 hale
Panel cut portion _5'
ro - - =~
T &4 hole F
g l A i 4 !
S
iaammrmi 1
o ; 1! |
] 1 | |
L +bs
ol l ' i 1
. :’_._{_.___.J L_ DAY P |
40 {Unit: mm) 40 (Unit: mm)

{Front view of the parameter unit)

H FR-PUO02V Specifications

Note: 1.When the temperature is less

than about 0°C {32F°), the liquid
crystal display (LCD) may be

Item Specifications
. Operating -10to +50°C (14°F to 122°F) (Note)
Ambient temperature
Storage ~20 to +65°C (4°F to 149°F)
Ambignt humigity 90%RH | Non-condensing

slower in operation. And high

Operating ambience

No oil mist and corrosive gases. Minimal dust and dirt.

temperature may reduce the

Connected object

FR-V series inverter or dedicated cable (FR-CBL)

LCD life.
2. Do not expose the liquid crystal

display directly to sun light.

Powar supply Power is supplied from the inverter.
Connection Loaded to the inverter directly or connected by the cable.
Display LCD ({fiquid crystal display, 13 characters x 4 lines)
Keyboard 24 operation keys (covered with polyurethane film)
Size 127 (5.0) (M) x 70 (2.76) (W) x 12 (0.47) (D}
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7.1.8 Vector Control Inverter Motor Outline Drawings

® The outline dimensions of the 200V and 400V classes are the same.

# Install the motor on the floor and set the shaft horizontally.

® Leave a sufficient clearance between the fan suction port and wall to ensure adequate cooling.
® The type codes of the 400V class have “H".

& The outline drawings of flange type motors and motors with brake are available separately.

o SFVRIH) 5K, (7K
Leads (for fan)

Single-phase 200V L 10(0.39)
R 197 (7.76) &1 s
MSBT0A20-9P A By 80/(3:15) 266 (10.47) S
0-29 KA | Exhaust || .63| (2.48) ! ©
N 7 air | 38kE
Q\._ + ] Section AA
— 2] Bars
=———HH |A i !
- / ol T
=7 §|-K ik
5 il S | 27 2| 88
Suction air isl__}m? T 40| (1.57) ¥
} F N F 89| (3.50) 108 (4.25] 108 (4.25
256 (10.08) Coupling distance
268 (10.55) 4(0.16)
~
Type Output | Frame Dimensions [mm {inches)] Weight ;-’
(KW (HP)]}  No. A B F KA L N R |[ka(ibs)] o
5.5 263 152 70 75 502 180 239 52 Frame leg view
SEVRHSK | 75) | %25 | (10.85) | (5.98) | @76) | 2.99) | (1978) | (7.09) | (0:41) | (1148) from above
7.5 282 171 89 94 540 | 218 258 62
SEVRHZK | oy | M Loy | w7 | esoy | 5oy | @125) | 858y | (10.15) | (136.7)
. SF-VR(H)111K v, +15K:, 118K, ' 22K
- - - d LR | - -4 - - ad w
Connector {for PLG) L KL ‘ -__I,r_:’
MS3102A20-29P . R “33) ) D i s
Leads (for fan) ™ ]
Three-éhase 00V TN KA | Exhaust | 90f (3.54)
<5 J air S
U\\ l _ Section AA
| 7 1

5

A Coupling distance
5 + —l__l-— 50| (1.97 = 4(0.16)
Sugtion air F F XB. ) @

~
Frame leg view

t
KG
b
&
()
8 (0.31)
-+ )]

m
m
0.57

{

=
5

from below
tyve o.[m,, rrame Dimensions (mm) Welght
g [V ale]c o [e[F[n]1 [kafke[ke[L [M [N xB[R ]S ] T U |wW|™

w5 |1ws f1eo [ Jizz fios fse e Jios 142 fes fees for0 ese e [ oo fe B T 1w
(1382) |780) |(6.30) |t2md) |50 |eaam Jo2ad) faag 13y [is59) [oan |eeen Jozzn (00 w2 |2 ©21) lo20 |0an |eis

15 WS |20 160 318 127 127 318 BT 127 142 208 7205 |a10 28 108 S & 5 12 118
SEVRESK | oy (' [oom [wse) fieony [i2sa Jisor ji50) foean Juwsg 50y [639) Juoan leamn [t Jinm Jiezm [osse [ Joan foan) [04n |@eon

185 981 [255 [180 %8  fhws {1205 |®a [0 [127 |18 |9 [mes s o  [121 [s5ts 8 [55 [14 |13
SEVAIS Josy "M ko) [pan) [ow Jieom [mas lmm [oeso [ieiw jso) [@sn [men |eesn [iom forzn [7e [ness [99 [Bas loen |oss |poa

) 3s1 2255 [180 fos  [195 |05 [®e  |aw 127 |1es8  |me  |mes |5 s |ier |sis B |55 [t |®
ik I S N S e L A e e L e e e e e R R T N el oA N o

jFvREHIK Rs) 160
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— = r - =

® SF-VR(H)! 30K 1,1 37

L R

[

K1 45K

847.5 (33.37)
425.5 (16.75) _ 18 0.71)a
Leads {for fan) 422 (16.61) | 267.5(10.53) 1401(5.51) 408 (15.98) & 3
Three-phases 200V 145] (5.71) 110 (4.33) 8 e .4 =
Connector (for PLG) ?L b +
MS3102A20-20P &5 c; ¥
- & 50m6
% + A B & 2 .
4 o H P & Section AA
. — 'p——+ = - g @D
[ & = &
~r o
A -
A=ens |
Suction air 701(2.76) Coupling distan
1337|830 11133 (5.29) 159 (6:25] 159 (628) oupling distance
361 (14.21) 390 (15.35) @ 4(0.16)
=3
L]
Output Weight o
Frame No. -

Type [kW (HP)] fkg (Ibs)] Frame leg view
SFVRHIZOK | 30 (40) 2001 238 (524.7) from below
SF-VRHSZK | 37 (50) 200L 255 (562.2)

SF-VA(HMSK | 45 (60) 200L 255 (562.2) [Unit: mm {inches))
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7.1.9 Motors With PLG (SF-JR[4P])
® The vertical dimensional difference of the shaft center height C marked * is _Js.

® As the outline drawing shown is the one of the typical model, it may differ slightly in appearance according to

the frame number. -
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=== T e e T E s e s et e ==
® SF-JR.1.5' kW ¢ SF-JR 22,137,155 ,1 7.5 kKW
Py | - - [ [ [
L KL
R
A B | [e] D
A 215D
5 2 .
| _ —1 - H w T
T O
(DI
//OL(% Connector A B3 ‘@ @ o
fiest MS3102420.28P " Hoy =
Coupling «L e W E|E Coupling
ggrmoor.zgp distance * - distance
02R2 I—*;@D ML X
. ~jEF
. Section AA i
Frame leg view i Frame leg view
Prmea #m=a re==a s--a pe=y from below rmen re=s from below
® SF-JR1111,:15:1,:18.5+,122+,130 + KW ¢ SF-JR 371,45 kW
- -|: 4 - --d L ] - -o-d LIRS ] - E - - awd
KL
R R
A . ]
j I
i3 A 2 g S
=p- g x| % o
Slez
g S22 d ©
. L A X (o} Connactor O
T T
el €] e | g || msteazozor ] F 1 F ] w e | g || T Coupling
Connactor *'i‘ltv'- " Coupling distance N 4 > distance
MS3102A20-29P - > X - > X
N nEE
Saction AA Frame log view Section AA Frame leg view
from below from halow
® Dimension List [Unit: mm (inches)]
ovpe | Frme [ i ‘Motor
fiad Lkl e et A [] < [ E [] [} H 1 4 ® [ Ka AP L [ L N X 2
g 143 20 58 " o5 4 ™3 a7 e 159 5135 175 150 1% ?
150 | W |TE9 ] aa | sen | 059 | e | o7 |wmw | o1 | e | - - T Jaon | ewm | ey e | eem | 7 [ | o5 | o3
22 | o |2pos 340 w2 100 r 80 70 45 2035 230 © A5 27 » 169 580 200 Fab Ll 4 2
0330 | 6 | @90 | @i® | 019 | e [ o209 | am | oon | osn | om | oo | e | 689 | oy | a0 @35 | o9 | 08 | o
37 | 1M |y S 181 2 o8 w o'l a5 8 33 &£ 45 L4 103 120 505 20 242 150 4 12
sy | oaz) | wan | e Jare | e | e | e | 909 | 0 | o7 § aoe | wom | ooe [ oo | won | omn | @0 | oty | oan
ssqy |1 5= k) E4 132 o0 108 k) 845 285 88 -~ 45 27 120 wr &rs 200 283 " 4 12z
tan | o | oo | 20 |aosn | uze | e | o {oosw | o | o | o {ose | wm | o | easn | doze | ioss | oon | oin | e
24010 | 135 L] 90 220 132 208 108 & 45 5 Fe ] -« 45 27 120 wr 714 200 268 218 4 72
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@3 posen ¢ ar3e | s | eon | cezm | sas | g20 | wan | pes | s | o e § gen | o | puen | vam 025 | o1 | oo
30440y | reot |92 ez 480 s 180 4G 1395 1295 3 9 450 L] - 56 - 3 1o s - 323 4 145
| asay { o220 | ¢on | ez | sam | Gen | 030 | v [ osie | aen 220 | wen | disy | os1e | vasm vzzy | pag | o
AT 200L O -7 IS 200 408 1560 1525 n A1 - n - w0 402 548 10395 380 - 361 4 145
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Sheht End
Outpet
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7.1.10 Torque Characteristics

e Vector inverter motor (SF-VR [H])

When the rated voitage is input, the torque characteristics of the motor used with the inverter of the same ca-

pacity are as shown below:

1500r/min (50Hz) torque standard

<5.5 to 22 [kW] (7.5 to 30 [HP])>

b

150 Short-time max. torque

Continuous
operation
torgue

Constant cutput

Torque [%]

IR B S

1
|
1
I
1
I
1
I
|
1
L

0 1500 3000

Speed [r/min}

duce.

<30 to 45 [KW] (40 to 60 [HP])>

A
Short-time max. torque
150
) !
o ! Constant output
g 100 ' Variable output
T i\ P
3
| T — bo-
60 = I
40 oo oot R
0 1500 2400 3000
Speed [r/min}

Note: The above characteristics assume that the motor ¢oil temperature is 75°C (167F) or higher. At lower temperatures, torque wifl re-

e Motor with PLG (Example: SF-JR [4P])

When the rated voltage is input, the torque characteristics of the motor used with the inverter of the same ca-

pacity are as shown below:

1800r/min (60Hz) torque standard
Cyclic operation mode setting Continuous operation mode setting
# Short-time max. torque <1.5 to 45 [kW] (2 to 60 [HP])> ¢ Short-time max. torque <1.5 to 45 [kW] (2 to 60 [HP])>
1.5kW (2HP) to 45kW (60HP) 1.5%kW (2HP) to 45kW (80HP)
T 150 T 150
© : 2
50 E' : 40
0 1800 3600 0 1500 3600
Speed [rimin] (Note 1) Speed [r/min] (Note 1)
¢ 50% ED torque (Note 2) <1.5, 2.2 to 45 [kW] (2, 3 to 60 [HP])> | » Continuous operation torque <1.5, 2.2 to 45 [kW]
1.5kW (2HP) (2, 3 to 60 [HP])> 1.5KW (2HP)
2.2kW (3HF) to 45kW (60HP) (Note 4)
= 2.2KW (3HP) 10 45KW (B0HP) (Note 3) =
& 100 s. 100
[+ 13 @
& ot g 7
e Vo 2
50f 1 i
K R Gt . 33
] L} tl
0 9001800 3600 0 600 1800 3600
Speed [r/min] (Note 1) Speed [r/min] (Note 1)

Note:1. Max. speed is 1) 1.5kW (2HP) to 7.5kW (10HP): 3600r/min, 2} 11kW (15HP) to 30kW (40HP): 3000r/min, 3) 37kW (50HP) to

A5KW (B0HP): 1950r/min.

2. Continuously repeated cperation at 50%ED is possible in the cycle time of 10 minutes. Note that continuous operation is per-

formed up to 5 minutes.

3. When 50%ED of 100% torque is required for 2.2kW (3HP) or 3.7kW (5HP) at 900r/min or less, use the constant-torque motor

{SF-JRCA).

4. When continuous 100% torque is required for 2.2kW (3HP) or 3.7kW (5HP) at 600r/min or less, use the constant-torque motor

(SF-JRCA).
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7.2 OPTIONS

By using the following options, the functions of the FR-V200 “vector inverter’ can be

increased.

Make a correct selection and handle the option correctly.

7.2.1 Option List

S o Applicable
Name Type Application, Specifications, Etc. Inverter
+ Orientation control * PLG pulse output
Extension input/output FR-VPA (orientation PLG input) {open collector)
=~ function + Extension input » Power for extension cable
o + Extension output + Extension analog input
; + Position control + PLG pulse output
k=) - . g {pulse train input) {line driver)
% Position cantrol function FR-VPB « Extension analog input s RS485 interface
b= * Power for extension cable
% + 12-bit digital command * Power for extension cable
e 12-bit digital input FR-VPC + High-resolution analog » PLG pulse output
o | function input {line driver)
3 « Motor thermistor interface
2 Comman to all
= * Position control * Extension analog input models
PLG pulse division output FR-VPD {pulse train input) * PLG pulse division output
function « Extension input {open collector)
» Extension output + Power for extension cable
Parameter unit FR-PUO2V Interactive parameter unit using LCD display
PLG cable Cable for connection of inverter and vector inverter motor
{for vector inverter motor) FR-VCBLOD PLG
PLG cable Cable for connection of inverter and PLG of Mitsubishi mo-
(for moter with PLG) FR-JCBLOD tor with PLG
— | Accessory cover _ B!mfi cover fitted after the parameter unit is removed from
S the inverter,
T Serial communication unit | FR-CUO1 RS-485 interfacs for computer link (serial communication)
o
g Heat sink outside FR-ACN Used to-place only the heat generating section of the in- ;g;rg‘::si(o
& | mounting attachment verter in the back of the control box. capacig/
B
= .
= | Dirt-protection structure FR-A By installing this option, the inverter meets the totally en- 1.8K t°.1 8.5K
S -ACY s According to
= attachment closed structure specifications (IP40). .
=3 capacity
©
£ [ Conduit connection FR-AFN Used to connect a conduit pipe directly to the inverter. ;\csc};rtdo::;:)
u?j' attachmant (7.5K to 45K meet IP20 by installing this option.) capacity
. . - . 1.5K to 5.5K
High-duty brake resistor | FR-ABR-(H)OC tL:]see;rﬂ] :c; r|[renrprove the braking capability of the brake built in According to
. capacity
EMC Directive-compliant Noise filter compliant with the EMC Directive 1.5K “.’ 45K
. SFOD According to
noise filter (EN50081-2){for 400V class only) capacity
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Applicable

H55K

ply.

FR-HC-7.5K, 15K,

The high power factor converter is used with the standard

High power factor ingHSCSSTSK accessory. Since the converter circuit is switched on-off to

converter H15K. H30K i change the input current waveform into a sine wave, har-
H55K’ ’ monic currents are suppressed substantiafty.

VDE . Noise filter conforming to the VDE Standard (VDE0B71

Standard-compliant noise | FR-ALF-(H)

filter

Class A noise terminal voltage).

Name Type Application, Specitications, Etc. Inverter
. . Used to improve the inverter input power factor (overall 3.7K to 45K
;gv:g;:ti(r:tor improving FR-BEL-(H)OO" power factor about 95%) and cooperate with the power According to
supply. capacity
. . Used to improve the inverter input power factor (overall 1.5K to 45K
igf:;cftiftor improving FR-BAL-(H)OO" power factor about 90%) and cooperate with the power According to
supply. capacity
Radio noise filter FR-BIF-(H)[OET" For radio noise reduction
— FRBLF For line noise reduction Common to all
Line noise filter - - - - models
FR-BSF-01 For line noise reduction (for small capacity}
. g Cable for connection with the parameter unit or parameter Common to all
Parameter unit cable FR-CBLOD copy unit. Straight or L shape type available. models
BU brake unit BU-1500 to 15K Used to improve the braking capability of the inverter (for
g BU-H7.5K to H30K { high-inertia load or negative load).
"§. FR-BU-15 to 55K
= | Brake unit FR-BU-H18K to . ) " .
c HEEK Used to improve the braking capability of the inverter (for
£ high-inertia load or negative load). Use the brake unit and
w . . FR-BR-1510 35K | 1egistor unit together.
Resistor unit FR-BR-H15K to
HB5K
FR-RC-1510 55K, | Energy-saving, high-performance brake unit which can re- According to
Power return unit FR-RC-H1G5K to turn the motor-generated braking energy to the power sup- ;
capacity
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For independent operation. With frequency meter, frequen-
Manual controller FR-AX cy setting potentiometer and start switch.
For joint operation using external signals (0 to 5VDC, 0 to
DC tach. follower FR-AL 10VDC} (1VA)™
o | Three speed selsctor FR-AT Zo;tl;{)ee-speed (high, middle, low} switching operation
5 .
=
3 . For remote operation. Allows operation to be controlled
L2
g Motorized speed setter FR-FK from several places. (5VA)
g Ratio setter FR-FH For ratio control. Allows ratios to be set to five inverters.
5 (3VA)
= For follow-up operation using the signal of a pilot generator Common to all
PG follower FR-FP
g {PG). (2VA) models
5 | Master controller FR-FG For paralle! operation of several (up to 35) inverters. (5VA)
w
o For soft start and stop. Allows paralie! operation and accel-
U | Soft starter FR-FG eration/deceleration, {3VA)
. For synchronous operation. Used with a deviation sensor
Deviation detector F&-FD and synchro. (5VA)
Preampiifier FR-FA Can be used as A/V conversion or operational amplifier.
{3VA)
o | Pilot generator QVAH-10 For follow-up operation. 70V/35VAC 500Hz (at 2500rpm)
@
£ o y y For synchronous operation (mechanical deviation detec-
& | Deviation sensor YVGC-500W-NS tion). Output SOVAC/0¢  (194°F)

%

The type code for 400VAC class has H. Power supply specifications of the FR series controllers and setters:
200VAC 50Hz, 200/220VAC 60Hz
Rated power consumption. 115VAC 60Hz
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7.2.2 Inboard Dedicated Options

Function
Orlenta- Extenslon
Position High-resolution
Option "°1"‘ control | Exten- | Exten- | 3nalog analog Input PLG pulse autput P°:°”°’ noaas | Motor | 12
i | e | S | S | o ot | s e d
fonpLG | tran | input | output [TQhoygy | xtov | #10v | Open | Line | catle Interface | - Input
wpuy | PO 10bits | 14bits | 12blts | collector | driver
FR-VPA
(Extension input/ O o} O O o} o
output function}
FR-VPB
{Position control @ O O @] O
function)
FR-VPC
12-bit digital O o] e} O Q
input function
FR-VFD
{PLG pulse division o] (@) O o O O
function)

Qut of the above option units, only one ¢an be installed in the inverter.
Each option unit has several functions as listed above.

O indicates the functions provided.

Function

Description

Remarks

Orientation control
{Orientation PLG

-

Used with a position detector {PLG) installed to a machine tool spindle
1o allow the spindle to be stopped at a predetermined position (orienta-
tion function).

Positioning accuracy: £1°
PLG specifications: Three-phase
Differential output 1024P/rev

(Pulse train input}

Connection with the MELSEC-A {positioning module AD75) is also
possible.

input) 5VDC power supply
« Pasitioning control is possible by inputting a pulse train from an exter- |« Max. permissible number of pulses:
Position control nal source. 200kpps

Input interface: differential receiver
or open collector

Extension input

Up to six input terminal points can be extended (FR-VPA).
When not using the orientation function, six points of muiti-function in-
put terminals can be selected as with the standard specifications.

When the crientation function is val-
id, the input terminals are fixed to
orientation start input {DI11) and stop
position command input (D112 to 186).

Extension output

« Up to three output terminal points can be extended (FR-VPA).
« When not using the orientation function, three points of multi-function

output terminals ¢an be selected as with the standard specifications.

When the orientation function is val-
id, the terminal output DO11 is fixed
to the orientation end cuiput.

Extensicn analog
input

One analog command option input (0 to +10V) point can be extended.

This is used to set the torque limit ex-
clusive for regeneration when using
speed control.

High-resolution

Used to set the analog setting signal with high reselution (0.01% reso-

analog input lution).
Open | The spindle end PLG pulse input can be output only for the FR-VPA. |+ The output can also be provided by
coﬁlector » The motor end PLG pulse input can be output by changing the param-|  dividing the number of pulses into
PLG pulse sters. 1/2, 1/4,1/8 or 1/16 times. (Note)
output Line + The motor end PLG pulse input can be output. « The oufput can also be provided by
driver dividing the number of pulses into
1/2, 1/4, 1/8 or 1/16 times. {Note)

Power for long
distance cable

+ This is used as the power for the spindle end PLG cable or for motor

end PLG c¢able having a length of 50m {164.04 feet) or more {100m
(328.08 feet) or less).

Power supply voltage: 5.5V (55E-
AG2)

RS485 interface

Using the communication cable, the inverter can be connected to a
computer such as a personal computer or FA controller. The inverter
can be run and monitored, and the parameters can be read and written
from the computer using a user program.

Conforming standards: EIA Stan-
dards

Motor thermistor
interface

» When the vector inverter motor {with thermistor) is used, the motor

temperature is detected by the thermistor and the temperature fluctua-
tion of generated torque can be reduced.

12-bit digital input

Input interface used to set the inverter frequency accurately using ex-
ternal BCD or binary digital signals.
The external contact signal is used to make 12-bit digital speed setting.

*

Input voltage, current: 24VDC, SmA
(per circuit)
Input signal format: contact signal in-
put or transistor cpen collector (sink
type) input

Note: I 1/16 times division is used when the number of PLG pulses is 1000 pulses, the output pulses per revolution may not be stable. (Be-
cause rounding off of 1000/16 is not possible). Thus, caution is required when using this function.
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7.2.3 Exiernal Dedicated Options

Option (Type) Specifications, Structure, Etc.
Parameter unit * Allows operation to be performed, parameters (o be set (set values to be written and read), operating status
FR-PUO2V to be monitored, and alarm definition to be displayed.
12 (0'4:) 28) 20 (0.79)
it I ]—Q’Je;‘:ﬂ"éw
g [eeOO 2 i
P coo g
1 Q000 =
Q00O
Qood
ogog ] g le ®
J g
078 it ﬂ‘_’% : 2-M3 scraw
Effactive dapth 4.5 (0.18)
[Unit: mm {inchaes)]
Accessory cover ® When the parameter unit is removed from the inverter, this cover is fitted to that posi-

tion.
# This cover can be fitted and removed by a single action.

127 {5.0]

12,(0.47)

ITO !2.78[{

[Unit: mm (inches)]

Serial communication
unit
FR-CUQ1

® An add-on unit which can be fitted after removal of the parameter unit.
® Allows the inverter to be run/monitored and the parameters 1o be set from an FA controller or the like via the
AS485interface.
& Multidrop link system, up to 32 inverters connected.
e Communication speed: 1200 baud
7(0.28)

{38 (1.5))
L I — ] ?

20)
[+
3=
B
g
o

5 (0

127 (5.0)
f
t
I
T

117 (4.61)
|

5{0.20)
4

70 (2.76! Wiring space
42 (1.65) X 7 (0.28)
)

42 (1.65
== e

o8& 20{0.75)  Effective depth 4.5 (0.18)

70
12 (0.4

[Unit: mm (inches))
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Option (Type)

Specifications, Structure, Ete,

Heat sink outside

e By using this attachment, the heat sink acling as

mounting attachment the heat generator of the inverter can be placed at Type Applicable Inverter
FR-ACNOIO the back of the control box. Since the inverter-gen- 200V class 400V class
iaai ; FR-ACNO0Z2 | FR-V220E~1.5K/2.2K FR-V240E~1.5K/2.2K
eram-.wd| rt;eat c:n be dlsisl:;aled tobthe ogtsrde of the FracNes T FRves0E 3 7K g o T FR Ved0E 3 T gk
control box, the control box can be made cOMPact. 1"F”aAcNos | FR-vezoE-11K FR-V240E-7.5K11K
e For the mounting state and panel cut dimensions, [FR-ACNOS | FR-V220E-15K/18.5K FR-V240E-15K18.5K
refer to page 159. FR-ACNOS_| FR-V220E-22K FR=V240E-22K
Note: Since the cooling fan exists in the cooling sec- ;g':g:g; ig':::ggj:zm" gg':::g‘é'ig':am
tion placed outof the box, do notuse this attach- ~ ~ — =
ment in environments subjected to water drop,
oil mist, dust, etc.
Dimensions after mounting of the attachment
o [Unit: mm (inches)}
x Type W | Wi | H | B | H2 | H3a | Ha
T FR-aCNo2 | 150 | 125 | 336 azo)l 8 8 17
° o (5,91} | 14.92) [(12:23)| (12.60) (0.31} ] (0.31) | (0.67
b et FR-ACN03 | 220 | 195 | 336 [ 320 | & [} 17
o: ‘o (8.66) } {7.68) |(13.23)| (12,60 (0.31) | (0313 | {067
o=t raa] FR-ACND4 | 280 | 220 | 554 | 530 | 12 | 12 | 122
A= {11.02)] {0.06) |(21.81)| (20.67)| (0.47) | (0.47) { {4.80)
. T FR-ACNOS | 330 | 280 | 604 sao)| 12 | 12 | 122
inverter outing " 1 (12.99)] (11.02){(23.78)| (22.83) (0.47) | (0.47) { (480
f ; FR-ACNOS | 340 | 290 [ 692 | 625 | 19 | 38 | 111
T——— (13.39)| (11.42)|(26.85)| (24.61)] (0.75} | (1.50) | 4.37)
' 2 FR-ACNO7 | 460 | 410 | 625 | s00 | 15 { 20 | &0
(18.11) }{16.14)(24.61)| (23.23) (0.59) | (0.79) | (3.15)
Wi g FR-ACNOG | 490 | 430 | 775 | 730} 17 | 28 | &0
w {19.29)| (16.93)[(30.51)] (28.74) (0.67}{ (1.10}| {3.15)
Dirt-protection struc- | ® By installing this option in the slits at the top, bot-
ture attachment tom, right and left of the inverter, the inverter can Typo Appliceble Inverier
FR-ACVODO be changed to be an enclosed structure model 200V class 400V class
IP40), ) . FR-ACV02 | FR-V220E-1.5K/2.2K FR-V240E-1.5K/2.2K
(h 0.) . (The b_ox s?gpe}g at::;cl;:en! i added to FR-ACV0S | FR-V220E-3.7Kt0 7.5K | FR-V240E-3.7Kto 5.5K |
the wiring section of 7.5K to 18.5K.) FR-AGVOA_| FRA-V220E-11K FR-V240E-7.5KM K
& Adequate for wall mounting application, ete. FR-ACVDS | FR-V220E-15K/18.5K FR-V240E-15K/18.5K

1P40 (JEM1030): Structure which prevents a wire,
copper band or the like in excess of 1mm (0.04 in-
ches) in diameter or thickness from entering into
the inverter.

Note 1:This structure is not protected from water and
fluid entry and is therefore not appropriate for
environments often exposed to water drop
and oily smoke.

2:When this attachment is used, the permissi-
ble ambient temperature of the inverter is -10

to +40°C {14°F to 104°F).
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Option (Type)

Specifications, Structure, Etc,

Conduit connection
attachment
FR-AFNCIO

# Used to connect a conduit pipe directly to the bot-
tom of the inverter.

® By installing this attachment, 7.5K to 45K (200V,
400V) are changed in structure specification to

Applicable lnverter
200V class 400V class

FR=-V220E-1.5K/2.2K FR-V240E-1,5K/2.2K
FR-V230E-3. 7K/5 5K/7.5K| FR-V240E-3.7HK/S.51
FR=-V220E-T1K FR-V240E-7.5KM1 1K
FR-V220E-15K/18.5K FR-V240FE-15K/18.5K
FR-V220E~-22K FR-V240E-22K
FR-V220E-30K/37K ER-V240E-30K37K
FR-V220E-45K FR-V240E-45K

Type

FR-AFNO4
FR-AFNOS.
ER-AFNOS
FR-AFNO7
FR-AFNO8
FR-AFNOS
FR-AFN10

inverter

Attachment Cutline Drawing [Unit: mm (inches)]
D

Type L H P N M
FA-AFNO4

@3

115
(4.53)
15
{4.53)
115
{4.53)
115
(4.53)
95
(3.74)
120
4.72)
2 120
{11.28)} (4.72)
* Sama dimensions as those of

48
{1.89)

3 | & | &0
©012)] (1.38) | (2.36) | (0.24)

3 | 4 | 70 [ 6
(0.12)| (1.73) | 2.76) | 0.24)

2R hole FR-AFNGS

60
(2.36)
68

FR-AFN I
! FR-AFNOS

0 | 10
354! 039
165
(6.50)
1025
(4.04)
2275
{8.96)
2275
{8.96)

3
2.68) | (0.12)

FR-AFNO7 68 4
(268 | (0.18) {0.39)
10
(0.39) |

12
{0.47)

FR-AFNOS

N-{D hole
(with rubber bush)

68 4
(2.68) | (0.16)
113
(4.45)
13 4
(445 ] (0.18)

the inverter.

FA-AFNDS 3
{0.12)

FR-AFN10 12
{0.47)

£y 4
{Installation panel surface}

Note: Securedin a total of four places: by two installation screws at the bottom of the inverter and in two places
at the bottorn of the FR-AFN.

VDE
Standard-compliant
noise filter
FR-ALFOOK*

® This noise filter conforms to VDE 0871 Class A {noise terminal voltage).
Manufacturer: Fuji Electrochemical (FDK)
& QOutline drawing A

Kl j—1

D
&l = E[ RN
[Unit: mm {inches}]
Filter Type Applicabls Inverter A B8 C o] E F <] Waeight (kg) _|Leakage Current;
FR-ALF-0.75K - 340 | 120 | 80 | 285 ( 100 45 4(8.8) 1
= | ER-ALF-2.9K FR-V200E-1.5K (13.36)) (.72} | {3.15) | (11.61)] (3.94} M4 ' 4(8.8) 1
§ FR-ALF-3.7K FR-V20QE-2.2K 390 150 | 100 | 345 120 $5.5 7{15.4) 1
{15.35){ (5.91) | (3.94) [(13.58)| (4.72)
FR-ALF-7.5K FR-V200E-3.7K/5.5K 400 | 185 | 115 | 435 [ 150 | M5 [¢65 12 (26.5) 1
{19.29)| (7.28) | {4.53) [(17.13)| (5.91}
FR-ALF-HO.75K - 3.5
> .5
8 | FR-ALF-H2.2K FR-V240E-1.5K ,1:;9:5) (;5;:) (31?;’ (1?:558) (41?’02) Me | 45 6({13.2} 35
= | FREALF-H3.7K FR-V240E-2.2K A i ' : - 6(13.2) 35

* For the filters used with the 200V 11K or more {filters 18.5K, 30K, 55K) and 400V class {filters 11K, 15K,
30K, 55K) inverters, contact your sales representative.

* Wiring supply

Power suppiy ——i

FR-ALF Irwerter
] Motor
1 4 R {Ly} ¥
2 S (L2} V¢ M
3 T {Lg) W
e % -

If the earthing method is not as shown above,
the noise reduction effect may reduce.
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Option (Type)

Specifications, Steucture, Etc.

Wiring, Etc.

High-duty brake

resistor
FR-

ABR-(H)DOOK*

[Unit: mm (inches)]

. 5 External Dimensions QVP:;:{
Brake Resistor bl
b g | F | Ratedt Power(w) [kg (ibs)]
5] 20 0.5(1.1)
(1.97} (0.96]{0.08]
200V 30{25 40 0.8(1.8)
class (8.463(2.07) (5.8 (2.264 {8.18] (0-10) 300
30| 25 25 13(2.9)
(2361 (1.18] 010 500
20 | 25 350 0.4 (0.9}
(6.69){(1.573 {0.79] (0.10) 150
25|20 250 e.5(1.1)
400v (1.57) (0.58] (0.04) 250
class 7! 30| 28 150 0.8(1.8)
6.8 (2-364 (5.18] (0.190) 300
110 1.3 (2.9}

60| 30|25
(2.26) (1.18] (9.10)

g

¢ Common te 1.5K and 2.2K

500 (19.69)%

5.3 (0.21)

Note:1. When the FR-ABR brake re-

sistor is used, disconnect
the link from terminals PR
and PX, I it is not discon-
nected, the built-in brake re-
sistor will overheat. {The
built-in brake resistor need
not be removed.)

2. The setting of the regenera-

tive brake duty should be
10% or less.

3.Note the instailation and

heat dissipation of the brake
resistor since its tempera-
fure may rise to higher than
300°C (572°F) depending
on the frequency of opera-
tions.

4.The MYS resistor can be

used. The permissible brake
duty is 6%.
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Option (Type)

Specifications, Structure, Etc.

PLG cable
(tor vector in-
verter motor)

Inverter side

Unit: ch
PLG connector [Unit: mm {inches)]

MS3057-12A

F-DPEVSB 12P x0.2mm?

FR-VCELOD MS3106820-295
F-DPEVSR 12Px 0.2mm2
P ¢
Inverter PLG Type Length €[m{feet)]
PZR F—3— @ FR-VCBLS 5(36.16)
Rl i 1p FRVCBL1S 15 (108.49)
e — ¢ FR-VCBL30 80 (216.99)
e e
}-5-——-1—-—:-; Positioning koy way
- LR
AG2 T R
SE[Hibed—ttt] 5
N [
[ -
m ’ []
. ]
1
ot - N
- MS3106820-295
Invarter ground terminal (Looking trom wiring side)
PLG cable L [Unit: mm {inches)]
(for motor with Inverter side PLG connector
PLG) MS3057-124
FR-JCBLOO MS3106B20-205

€ >
Inverter PLa@ Type Length €fm(feet)]
e oy
PZR[— | i ° FR-JCBLS 5 (36.16)
PR s —f— | N FRCBLIS 15 (108.49)
Pa|— A FR-JCBL30 30 (216.99)
PAR H f F R
PAI— o ]°
= I — Positioning key way
MM ALY
] e | e i o
S5E L ¥ - H
1.4 P \
I | Tt
e z
A
i
[ [ H
; E

Inverter ground terminal

MS3106B20-29S8
{Looking from wiring siie)
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Option (Type)

Specifications, Structure, Etc.

Wiring, Etc.

Power factor im-

[Unit: mm {inches)]

L] Input power factor: about 95%
Inverter

roving DC reac- Type A{B|lC|D|{E|F|al]H| Weight |Fig.
ﬁar g [kg(:%s)l e
37K [150] 75 [r02| 2 [135[ 6 | Ma| 40 17 1
{for power coor- (5313 (2 95 (4.02) (0.08)(5.31) (0.24 (.57 (33
dination) s e 28] el el osd ™2 10] 22 |7 | tominaibiockswewsize @
(for harmonic re- 7.5K ‘150 75 [126] 2 [185 (oe;‘ M5 (40 23 1 P ¢
. 5.91) (2.95) (4.96) {0.08Y{5.31% (0. 1.57) {5.1) a
duction) WK |170] 93 [132] 23|55} 6 |MB[ 50| 31 1 1 ®
FR-BEL-(H)OJOK*® (6:69) (3.66) (5.20) (0.09](6.10}{0.24 (.9n (68 o
2l 45k [170] e3 [170] 23155 6 [Ma| 56| 38 2 o P1¢
1] 6.69) (3.65) (5.69) {0.09) (6.10) {0.24) (220, (8.4)
o[ 185K [ 185] o4 [184] 26165 7 | MB[ 56 5.1 2 1
v (7.28)(3.70) (7.24) (0.10) (6.50) (0.28 (2.20) {11.2) mounti it -
22K (185|119} 182| 26{165] 7 [MB| 70| 5.4 2
{7:281(4.69) (7.17) (0:10) (6.50) (0.28 (276§ (11.9) - P Note: 1. The i .
30K | 185|119 201 256165 7 | M3l 70| 67 Py . ote: 1. The input power factor is im-
(7.28){4.69) (7.91){0.101 (6.50) (0.28 @75 (149) Fig. 1 proved to about 95%.
37K | 195] 136|215[ 26 17 2 . :
censlolarisotoe o o | 2. The link across inverter ter-
45K | 195] 136] 215] 2.6 M10| 70| 8.0 2 minals P {+) and P1 must be
{7.68 (2.75) (17.6) . -
T KL el a0 17 1 disconnected. {If it is not
551 57 (38) disconnected, there is no
HS5.5K (;g? M4 “1507) 5_3) i power factor improvement.}
H7.5K | 150 Me| a0 | 23 1 3. The wiring distance from the
TR e T R Stud terminal screw G inverter should be within
{8.89) Y asn 68 Yorrtnal . 5m.
H15K [170] 63 | 160] 23| 155| & [ M&]| 56 3.7 2 | i
. P P Bl oA s A ol o 4.The size of _the cgble used
o[Fi8sK] 185[ o4 [173{ 26| 165] 7 I Ms[ 56| 42 | 2 should be identical to or
0 MHeax {:32; 1:; (::: (c;: ?ssg D;’B M6 7'200 (‘50:) 2 © larger than that of the power
v (7.28}¢5.69)(6.721 (0.10} (6.50) (0.28 278)_ (110 o supply cable (R (Ly), S (Lo},
H30K [ 185] 119] 189| 28| 165 7 [Me| 70] &7 2 3 T {La}). (See page 145.)
{7.28) (4.69) (7.44) {0.10} (.50} (0.28] (2760 (158} 4 .
H37K | 165[136[ 199[ 2.6 | 175] 7 | M8 | 70 7.0 2 ‘mounting pit 5. Select the reactor according
e (:-:: f:: 2?: ‘;‘2" 3-;: °-:° m 276] (154) A to the motor capacity. {If the
45/ K IEYEED 2 . M
7.68) (5,43 (8.62) (0.1 3] (6,593 (0,35} ) {90 Fig.2 inverter capacity is greater
Note1: The numaral in the type indicates & motor capacity (kW), than the motor capacﬂy, se-
2: Use the FR-BAL AG reactor for inverter capacitios of 1.5K 1o lect the reactor according to
37K the motor capacity.)

6. Note that this reactor cannot
be connected to the inverter
of 2.2K or less.

Power factor im- - ® Input power factor: about 90%
proving AC reac-
tor w Invarter
(for power coor- 2
dination) b I N holo
(for harmonic re- {mounting screw F)
duc!ion) Terminal block
FR-BAL-{H)OOK* Specification number
L]
2
Sevial number 8
Note: 1. The input power facter is im-
proved to about 80%.
{Unit: mm (inches)] in
p— FREALEN FAEACT0Y ot 2. Select the reactor according
p g (kotbel] to the motor capacity.
1.5KW & 145 | 145 | T8 3.Use the reactor for 22kW
{5.71) .7 i i
YT “53_‘;, whzn a 18.5K inverter is
3TW : used.
{187
S.5KW 95
(20.9)
7.5kW 149
KW 185
{408}
15KW (5%7
EZT] 3.'3
30RW _(1)_43
{94.8)
BTN 50
{i10.0}
5RW 80
{1320}




Remarks

Option (Type) Specitications, Structure, Etc.
Radio noise filter ___RedWhite Blue QGreson Leakage current: 4mA Inverter
FR-BIF...200V class 8 h ﬁ ﬁ III'TL h
FR-BIF-H 5
..400V class N
29 (1.14) ¥
20 g i
r ".I" - g H—H =
ol !fl L] 29
1 . 58(2.28) | J1'14‘\‘| 102 -
: ; Note: 1. This filter cannot be connected to the
et L1 _ output side of the inverter,
funit: me {inches)) 2.The cables should be as short as pos-
sible and connected to the terminal
block of the inverter.
Line noise fiiter NFB [7]
= I
FR-BSFO1 (for smalt —lo O] e
capacity) . Loy~
FR-BLF 190 (633 B X = g —0 Oy S(L)
9—)—0 = e ) L= Line nolse : T{la)
z 95 (3.74 1 L AT T I ~ fitter =l |55
e fo-B20335) 4 I Note:1. Wind the cable 4 or more times in the
§ =t 71 1 same direction in each phase. (A
= C ] greater effect is produced as the wind-
P ing times increase.) ‘
2.If the cable size is toc large to wind,

160 (6.30 . . .

150 (7.09) use four or more filters in series and
wind the cable in the same direction in
each phase.

3. This filter can also be used on the out-
put side as on the input side. The wind-
) ) ing on the output side should be within
[Unit: mm {inches)] 3turns
4.Use the FR-BSF01 with the inverter of
3.7kW or less capacity. A thick cable
{38mm?2 or more) cannot be used. In
such a case, use the FR-BLF.
Parameter unit cable || i . _—
FR-CBLO Straight tyzp;.s Inverter side Parameter unit side
2(0.08)
8 ~E
2 = ~
o0y i 5 £
j36012) ._ | i
i i ©59)
9
L shape type Inverter side Parameter unit side (035
Removabl
s 024 B epaeer | 33039
2-435 25 {0.98} | 32.5(1.28 -.s’n.m) 25
- 3{0.12 3.5 (0.14)
] ] AR m g
B | o %- g R
. ul o I g\
T w 2
\: 1“ -.-I 1 ....;./ L
(0.08
sl;g._z_q
16 {0.63 (23008 9.5 {0:97
18 (0.71)
Typs
T Length ¢[m{fest)] . )
s:;ggg":’ - CLBL - — The PU side connector of this L type can
Trosi | FReELE 3 (‘21'_70’) be fixed to an enclosure with the accesso-
FR-CBLO5S | FR-GBL-L5 S (36.16) ry screws. (Ui mam finchl
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Option (Type)

Specifications, Structure, Etc.

High power tactor
converter
FR-HCOO

* Capable of improving the input power factor to about 1 (at the load factor of 100%), this
converter can reduce the power supply capacity o approx. 2/3.
e This converter has a power return function as standard to provide large braking capability.

{100% continuous return possible)

* More than one inverter can be connected 1o one high power factor converter,
® Use the high power factor converter with the standard accessories of external box, reactor 1

and reactor 2.

M Specifications
200V 400V
Modsl FR-HG-LI0) 75K 8K 30K 3 s F5K HaOK | HSEK
:‘)"P"cam“ inverter capaciy (NO2 | 7k 107,51 7.5K 1015K | 15K to 30K [ 30K 10 55K [3.7 10 7.5k 7.5 10 18K | 15K to 30 | 30K 0 55K
Rated input voltage/frequency 3-phase, 200V te 220V 50Hz
OV to o0V st 3-phase, 380V 1o 460V 50/60Hz
Reted Input current (A) B¥ [ 6 [ N5 | 25 7 [ 8 | s | 110 -
ated ut

;‘m ,:)"1" vottage {V) DC233V to 335V D55V 10 670V

Unit (kg (b)) 8(17.6) | 150317 | 29(63.9) | 70(154.3) | 9{19.8) | 16(36.3) | 85 (77.3) |72 (158.7}

'0X. !
:';zm ;';2:’(:::3:;": ‘zmms“; 208 308 66.6 %63’ 227 19 513 %3
-2 y 7. 146, . 50.0 0. 113, ,
el bos) (kg {ibs)) (44.8) (67.9} ({146.8) {2123 {50.0) (70.3) (113.0) (205.7)

Note 1: The applicable capacity is the sum total of the capacities of the inverters used with the high power

factor converter.
Note 2: The output voltage varies with

the value of the input voltage.

B Outline dimensions [Unit: mm {inches)
Volixge | Capac- | High Power Factor C: Ri 1 Reactor 2 Externat Box
ity FR-HC FR-HCLOY FR-HCLOZ FR-HCB
w H D w H D w H D "W H o
7.5K 220 300 10 160 155 100 240 230 160
: @58 | 188 | sy | (500 | ¢610) | 384 | (945 06 {6.30) 790 320 165
15K | 2% 400 190 190 205 130 260 270 170 | (48 | (260) | (650)
200V @84 | (875 [ (7.48) fr4m ) egon | (532 | (1024) | | (6,69
30K 340 550 195 220 230 170 340 320 180
(339) | (165 | 6a) | (@66) | (9.06) | (669 | 339 | (269 | oo 270 450 203
ssK | 480 700 | 250 210 | 260 225 430 470 250 | (1063 | (772} | {7.95)
(1890) | (275¢) | (o84 | 827) | (1024 | (8s8) | eoy | (1850 | (1437
7.5K 220 300 10 160 150 100 240 220 160
: @68) | 1181y | (748 | (s30) | ¢s9n | (o4 | wan | @en | (6.30)
5K 250 400 150 1%0 195 130 260 260 170 190 320 165
400V (034 | (1575 | (48) | 48) [ (69 | 512) | (1024 | (029 | 669 | 748 | (1260} | (650
30K 240 S50 195 220 215 140 340 310 180
(1339) | 65 | e | @e6) | @48 | 559 | (1339 | ¢2200 | goo
55K 450 700 250 280 255 190 400 360 285 270 450 203
(1850) | (er58) | (o84 | (1502) | (1004 | (a8 | (575 | pasey | oyiiem | posw | o7 | (799
High Power Factor Converter Asactor 1, 2 Extemal Box
E] ] [ 1 3
H 14 H
le | D -
i ™
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EMC Directive-com-
pliant neise filter
SFOO

® This noise filter complies with the European EMC Direclive.
& Cutline dimension drawing

Hi

.‘I_\—

€1

Noise Fllter Model . otss Pier Gutine Dinenafons tndt: men tncheni] :Vp:l‘:h: Loss
Invartar Model H D w Ht w1 c ke (ibsl] )

SF1197 | FR-V240E-1.5K/2.2K (12‘?107) (ﬁ;) (51_‘;‘;) (13;29) (;_16";) (02 o) 1563 | 97
SF1I74B | FRV2OEQTKSSK | 1‘:‘?107) (1:_’580) (32.13:;) (1‘?3?9) (;ig) (02 o | 1840 51
SFU75 | FRV240E7.SKIIK (22:.5:6) (2?:26) (:.95::;) (159(.)353) (gzs%) (01.:29) 47(104) | 56
400V| SF1176 | FR-V240E-15KM18.5K (22(_’82) (2?6) (1?.]:3) (252:.’354) (1%‘.‘24) (0’.;’9) 580130 | 7
SEn77 FR-v2408-22K (2?!?36) (3?5) (1:.322.;7) (2%7.557) (1?(?2) (01.39) 9.4(20.7) | 65
SF1178 | FR-V240E-30KIA7K (3::?1) (::?5) (1‘;?2) (2?954) (1?:2) (01:7) 16(35.39) 74
ST FR-V240E-45K (afz?a) (3??5) (1?;9) (385?:4) (1:51.?4) (01.;?7) 1919 | 125

2-4C holes
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INSTRUCTIONS FOR COMPLIANCE WITH THE EUROPEAN DIRECTIVES

(Only the 400V class products comply with the Directives. The products which comply with the Low Voltage
Directive carry the CE mark.)

1. EMC DIRECTIVE
{1} Our view of vector inverters and the EMC Directive

A vector inverter does not function independently. It is a component designed for installation in a control
box and for use with other equipment to control a machine or equipment. Therefore, we do not think that
the EMC Directive applies directly to vecior inverters. For this reason, we do not place the CE mark on the
vector inverters themselves. The European power drive manufacturers’ organization (CEMEP) also holds
this point of view. '

(2) Compliance

We do not think that the vector inverters themselves are covered directly by the EMC Directive. However,
the EMC Directive applies to machines and equipment into which vector inverters have been incorporated,
and these machines and equipment must carry the CE mark. Hence, we have prepared a technical docu-
ment "EMC Installation Guidelines” (manual number BCN-A21041-202) so that machines and equipment
incorporating vector inverters may conform to the EMC Directive more easily.

(3} Quiline of installation method

It is recommended to install an inverter in the following method:

* Use the inverter with an European Standard-compliant noise filter (for 400V class only).

For wiring between the inverter and motor use, shielded cables or run cables in metal conduit and
ground the cables or conduit at the inverter and motor ends. Use the shortest possible cable length.
Install the inverter in an earthed metal enclosure. The enclosure shouid prevent radiated noise leak-
age.

Use the no-fuse brezker and magnetic contactor which comply with EN or 1EC.

Insert a line noise fiiter and ferrite core into the power and control lines as required.

Full information including the European Standard-compliant noise filter (for 400V class only) specifica-
tions are published in the "EMC Installation Guidelines” (information number BCN-A21041-202). Please
contact your sales representative.

bl

*

2. Low Voltage Directive

1)

()

(3)

Our view of vector inverters for the Low Voltage Directive

Vector inverters are covered by the Low Voitage Directive.

Compliance

The European verification institution has approved that our inverters conform to DIN VDEQ160. Therefore,
the CE mark is placed on the inverters.

Instructions

To conform to DIN VDEO160, the following specifications and instructions listed are different from those
of the standard models.

* Inthe 400V class inverters, the rated input voltage range is 3-phase, 380V to 415V, 50/60Hz.
Connect the equipment to the earth securely. Do not use an earth leakage circuit breaker as an electric
shock protector without connecting the equipment to the earth.

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

Only use EN or IEC compliant no—fuse breaker and magnetic contactors.

In the input of the inverter, insert an EN or |IEC Standard-compliant isolation transformer or surge sup-
pressor {Not required when the operating place falls within the overvoltage category It set forth in
IEC664).

For the input and output ofthe inverter, only use cables of the type and size set forth in EN60204 Appen-
dix C.

*
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INSTRUCTIONS FOR COMPLIANCE WITH THE UL STANDARD

1. UL STANDARD

The UL Standard is the most general standard for motor control equipment in the U.S.A. This standard
sets forth the safety of equipment, instruments and materials to protect lives and properties from fire, elec-
tric shock and other accidents. Inverters are covered by UL508C (Power Conversion Equipment) as part of
power conversion equipment.

2. REQUIREMENT OF UL LISTING

Inthe U.S.A., laws are multiplexed, i.e. there are the federal law and state, municipal and other local laws.
The Federal Government provides for ¢only the least required legal regulations and the local governments
provide for particulars. Therefore, we are not compelled by the federal law to comply with the UL Standard.
it should be noted that the laws of several local governments require products 1o be certified as safe by the
UL or other testing institution, and in local governments which do not have legal regulations, the minimum
requirement of the federal law that “"products should be safe” must be fulfilled.

3. INSTRUCTIONS

When using the UL-listed FR-V200, refer to the following:

(1) Installation
The FR-V200 is UL-listed as a product used in an enclosure. Install it in an enclosure.

(2) Wiring of power supply and motor
When wiring the input (R, S, T) and output (U, V, W) terminals of the inverter, refer to the following list and
use the UL-listed round crimping terminals. Use a crimping tool recommended by your terminal manufac-
turer to crimp the crimping terminals.

Wires (Note)
Applicable Inverier Model Screw Size n?::::rg Crimping Terminals mm? AWG
N-m R,3T | LV,W | R,S,T | U,V,W | RS T | UV, W
FR-V220E-1.5K/2.2K M4 147 2-4 2-4 2 2 14 14
FR-V220E-3.7K 35-5 35-5 as 35 12 12
FR-V220E-5.5.K M5 255 55-5 55-5 55 55 10 10
FR-V220E-7.5K 14-5 8-5 14 8 6 8
FR-V220E-11K M8 4.41 14-6 14-6 14 14 ) 6
FR-V220E-15K M8 7.85 22-8 22-8 22 22 4 4
FR-V220E-18.5K 30-8 30-8 30 30 2 2
FR-V220E-22K me 785 38-8 30-8 38 30 2 2
FR-V220E-30K M10 147 60-10 | 50-10 60 50 1/0 0
FR-V220E-37K M10 14.7 80-10 | so-10 80 80 300 310
FR-V220E-45K Mi2 245 100-12 | 80-12 100 80 40 300
FR-V240E-1,5K/2 2K/3.7K M4 147 2-4 2-4 2 2 4 14
FR-V240E-5.5K M5 255 3.5-5 25 35 2 12 14
FR-V240E-7.5K M6 4.41 35-8 35-6 35 3.5 12 12
FR-V240E-11K ) 441 55-6 55-6 55 55 10 10
FR-V240E-15K/18.5K M6 441 14-6 8-6 14 8 6 8
FR-VZ40E-22K M6 4.41 22-¢ 14-6 22 14 4 8
FR-V240E-30K M8 7.85 20-8 22-8 22 22 4 4
FR-V240E-37K 230 22 2 4
FR-V240E-45K M8 785 888 228 38 30 2 2

Note:Use 75copper wires.

(3) Short circuit ratings
Having been put to the short-circuit test of the UL in the AC circuit whose peak current is limited to
* A max, and whose voltage is limited to 500V max., this vector inverter conforms to this circuit.

Inverter Capacity *
1.5kW to 37kW 5,000
45kW 10,000

—179—



REVISIONS
* The manual number is given cn the bottom left of the back cover.

Print Date *Manual Number Revision
Jun., 1996 IB {NA)-66658-A First edition

Sep., 1996 IB (NA)-66658-B

e Connection of the FR-HC option

¢ Control modes

& Pr. 30 setting range

® Pr. 66 setling range

& Information on Low Voltage Directive

¢ Power harmonic guidelines

e Addition of EMC filter

® Instructions for compliance with the UL Standard
® Instructions for compliance with the European Directives
e Warranties

Nov., 1997 1B (NA)-66658-C  ||Partly modified

* Page 75 (on acceleration/deceleration torgue limit)
& Page 87 (Pr. 66 factory setting)

® Page 148 (outline dimension drawing)

® Pages 60, 61 (parameter list)

® Page 65 (Pr. 14 setting range)

® Page 87, 88 (Pr. 99 setling range)

* Pages 102, 103 (on Pr. 155 to 159)

Jul., 1998 IB (NA)-66658-D

® Pr. 29 “acceleration/deceleration pattern” setting range

® Pr. 34 to Pr. 39 (torque limit level) setting ranges

® Pr. 58 “torque monitoring reference” setting range

e Pr. 69 {PLG pulse count) factory setting

® Pr. 75 {PU stop key selection) setting range

® Pr. 904, Pr. 905 {torque command No. 3 bias, gain) setting ranges

Torque characteristics of motor with PLG

¢ Pr. 88, Pr. 154 (droop control function)

® Pr. 103 to Pr. 106, Pr. 147 to Pr. 149, Pr. 152 to Pr. 153
{torque bias function)

& Pr. 151 (secondary resistance compensation selection)
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