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|. Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the
inverter safely prevent injury to yourself and other people around you as well as prevent damage to property in
the area. Thoroughly familiarize yourself with the symbols and indications shown below_and then continue to read
the manual. Make sure that you observe all warnings given.

Explanation of markings
Marking Meaning of marking
Danger Indicates that errors in operation may lead to death orseérious injury.

A

W . Indicates that errors in operation may lead to injury (*1) to people or that these errors may
armng cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treat-
ment.
(*2) Physical property damage refers to wide-ranging‘damageito assets and materials.

Meanings of symbols

Symbol

NMeaning of Symbol

Indicates prohibition (Don't do it).
What is prohibited will be describedfin onneagthe symbol in either text or picture form.

(1]

Indicates something mandatory (mustde done).
What is mandatory will be described imer near the symbol in either text or picture form.

<

Indicates danger.
What is dangerous will be describedtin or near the symbol in either text or picture form.

A

Indicates warning.
What the warning should be applied to will be described in or near the symbol in either text or picture form.

B Limits in purpose
This inverter is used for goftrolling speeds of three-phase induction motors in general industrial use.
4 . N
A Safety precautions
v Tihe inverter cannot be used in any device that would present danger to the human body or from which
malfénction or error in operation would present a direct threat to human life (nuclear power control de-
vice, aviation and space flight control device, traffic device, life support or operation system, safety de-
vice, efc.). If the inverter is to be used for any special purpose, first get in touch with the people in
charge of sales.
v This product was manufactured under the strictest quality controls but if it is to be used in critical
equipment, for example, equipment in which errors in malfunctioning signal output system would cause
a major accident, safety devices must be installed on the equipment.
v Do not use the inverter for loads other than those of properly applied three-phase induction motors in
general industrial use. (Use in other than properly applied three-phase induction motors may cause an
\_ accident.) )
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B General operation
@ Danger S&e item

Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.

Disassembly
prohibited
« Never remove the front cover when power is on or open door if enclosed ift a/cabinet. The | 2.1
unit contains many high voltage parts and contact with them will result in ele€tri¢ shock.
« Don't stick your fingers into openings such as cable wiring hole and coolifig fan covers. 2
This can result in electric shock or other injury.
Prohibited * Don't place or insert any kind of object into the inverter (electricalWire cuttings, rods, 2.
wires). This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. This can resultin | 2.
electric shock or fire.
« Turn power on only after attaching the front cover or cl@sing door/if enclosed in a cabinet. | 2.1
If power is turned on without the front cover attached or'elosing door if enclosed in a cabi-
net. This can result in electric shock or other injurys
0  If the inverter begins to emit smoke or an unusual oder, orunusual sounds, immediately 3.
turn power off.
Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your
local sales agency for repairs.
o Always turn power off if the inverter is not usedior I6ng periods of time since there is a 3.
possibility of malfunction caused by leaks, ‘dust and other material.
If power is left on with the inverter infthat statewit may result in fire.
A Warning See item
¢ Do not touch heat radiating fin§ or'diseharge resistors. These device are hot, and you'll 3.
@ get burned if you touch thems
Prohibited
contact

Avoid operation in afyjlocation where there is direct spraying of the following solvents or 1.4.4
other chemicals. The plastic parts may be damaged to a certain degree depending on
their shape, andsthereligta possibility of the plastic covers coming off and the plastic units
® being dropped|

If the chemical omsolvent is anything other than those shown below, please contact us in

Prohibited advance.
(Table 1)%, Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents
Chemical Solvent Chemical Solvent

Hydrochloric acid Methanol Phenol Gasoline, kero-

(density,of 10% or less) sene, light oil

Sulfuric acid (density of | Ethanol Benzenesulfonic | Turpentine oil

10% or less) acid

Nitric acid (density of Triol Benzol

10% or less) Thinner

Caustic soda Mesopropanol

Ammonia Glycerin

Sodium chloride (salt)
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B Transportation - Installation
@ Danger See item
« Do not install or operate the inverter if it is damaged or any component is missing. 1.4.4
This can result in electric shock or fire. Please consult your local sales ageney for repairs.
* Do not place any inflammable objects nearby. 1.4.4
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
* Do not install in any location where the inverter could come into contaetwitfwater or 2.
other fluids.
This can result in electric shock or fire.
* Must be used in the environmental conditions prescribed in the instréigtion manual. 1.4.4
Use under any other conditions may result in malfunction.
* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammiable object, this can result in
fire.
« Do not operate with the front panel cover removed. This canresult in electric shock. 1.4.4
Mandatory | « An emergency stop device must be installed thatffits,with system specifications (e.g. shut
off input power then engage mechanical brake). 14.4
Operation cannot be stopped immediately byfthe,inverter alone, thus risking an accident
orinjury.
« All options used must be those specified by:Teshibar: The use of any other option may re-
sult in an accident. 1.4.4
A Warning See item
« When transporting or carryinggadogiot hold by the front panel covers. 2.
® The covers may come off ahd thejunit will drop out resulting in injury.
- * Do not install in any area wherethetinit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the ugft falling? resulting in injury.
e The main unit must be installed on a base that can bear the unit's weight. 1.4.4
If the unit is installed én"a base that cannot withstand that weight, the unit may fall result-
0 ing in injury.
 If braking is necessary (t6"hold motor shaft), install a mechanical brake. The brake on the | 1.4.4
Mandatory inverter will notfunctiofnras a mechanical hold, and if used for that purpose, injury may re-
sult.
W Wiring
@ Danger See item
«4Do nét connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). That 2.2
willddestroy the inverter and may result in fire.
® * Do not connect resistors to the DC terminals (across PA-PC or PO-PC). That may cause a | 2.2
fire.
Prohibited Connect resistors as directed by the instructions for "Installing separate braking resistors."
« Within ten minutes after turning off input power, do not touch wires of devices (MCCB) 2.2

connected to the input side of the inverter .
That could result in electric shock.
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@ Danger Seeitem
* Electrical construction work must be done by a qualified expert. 2.1
Connection of input power by someone who does not have that expert knowledge may re-
sult in fire or electric shock.
* Connect output terminals (motor side) correctly. 2.1
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
« Wiring must be done after installation. 2.1
If wiring is done prior to installation that may result in injury or electric shock.
0 e The following steps must be performed before wiring. 2.1
(1) Turn off all input power.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp, isn6 longer lit.
(3) Use a tester that can measure DC voltage (800VDC or more), and checkyto make sure
that the voltage to the DC main circuits (across PA-PC) is 45V or |eSs;
If these steps are not properly performed, the wiring will cause electrigshock.
« Tighten the screws on the terminal board to specified torque. 2.1
If the screws are not tightened to the specified torque, it mayflead tofire.
* Check to make sure that the input power voltage is +10%, -45% of the rated power volt- 14.4
age written on the rating label (+10% when the load is 100% intedntinuous operation)
If the input power voltage is not +10%, -15% of the,rated power voltage (+10% when the
load is 100% in continuous operation) this may result in*fire)
* Ground must be connected securely. 21
9 If the ground is not securely connected, it coulddeadito electric shock or fire when a mal- 2.2
function or current leak occurs.
Be Grounded
A Warning See item
® « Do not attach equipment (such agnoisefilters or surge absorbers) that have built-in ca- 21
pacitors to the output (motor side).terminals.
Prohibited That could result in a fire.
B Operations
@ Danger See item
« Do not touch inyetter terfinals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching thesnvertef terminals while power is connected to it may result in electric shock.
® * Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
- dampelothaySuch practices may result in electric shock.
Prohibited * Dofnot go'near the motor in alarm-stop status when the retry function is selected. 3.
The mbtor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motorunexpectedly restarts..
« Turn input power on after attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the
0 cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
Mandatofya e Make sure that operation signals are off before resetting the inverter after malfunction. 3.
If the inverter is reset before turning off the operating signal, the motor may restart sud-
denly causing injury.
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A Warning See item
« Observe all permissible operating ranges of motors and mechanical equipment. (Refergo  |/3.

O

Prohibited

the motor's instruction manual.) Not observing these ranges may result in injury.

When sequence for restart after a momentary power failue€’is selected

(inverter)
A Warning See item
« Stand clear of motors and mechanical equipment 6.12.1
If the motor stops due to a momentary power failure, the equipment will start suddenly af-
ter power recovers. This could result in unexpected injunys
Mandatory * Attach warnings about sudden restart after a momentary power failure on inverters, mo- 6.12.1
tors and equipment for prevention of accidents in‘@dvance.
When retry function is selected (inverter)
A Warning See item
* Stand clear of motors and equipment. 6.12.3
If the motor and equipment stop when thesalarm is given, selection of the retry function will
0 restart them suddenly after the, spgCified time has elapsed. This could result in unex-
pected injury.
Mandatory | e Attach warnings about suddemestart in retry function on inverters, motors and equipment | 6.12.3
for prevention of accidents’ifiadvance.
Maintenance and inspection
@ Danger See item
* Do not replace pafts. 14.2
® This could\be ajcause of electric shock, fire and bodily injury. To replace parts, call the lo-
cal sales;agency.
Prohibited
« The equipment must be inspected every day. 14.
If thekeguipment is not inspected and maintained, errors and malfunctions may not be dis-
covered and that could result in accidents.
»  Befare inspection, perform the following steps. 14.
(4) Turn off all input power to the inverter.
(2) Wait for at least ten minutes and check to make sure that the charge lamp is no longer
Mandatory lit.

(3) Use a tester that can measure DC voltages (800VDC or more), and check to make
sure that the voltage to the DC main circuits (across PA-PC) is 45V or less.

If inspection is performed without performing these steps first, it could lead to electric

shock.
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Disposal
A Warning
« If you throw away the inverter, have it done by a specialist in industry waste disposal*.
If you throw away the inverter by yourself, this can result in explosion of capacitorer produce noxious
gases, resulting in injury.

materials)

(*) Persons who specialize in the processing of waste and known as "industrialwaste product collectors
Mandatory and transporters" or "industrial waste disposal persons."

If the collection, transport and disposal of industrial waste is done by someonewho is not licensed for
that job, it is a punishable violation of the law. (laws in regard to cleaning’afid processing of waste

Attach warning labels

Shown here are examples of warning labels to prevent, in advance, accidentsfinfrelation to inverters, motors and other

equipment.

If the inverter has been programmed for auto-restart function aftegmomentary power failure or retry function, place

warning labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart se-
quence of momentary power failure, place warning
labels in a place where they can be easily seen and
read.

(Example of warning label)

If theWretry function has been selected, place warning
labels in a location where they can be easily seen and
read.

(Example of warning label)

Warning(Functions pro-
grammed for restart)

Warning (Functions pro-
grammed for retry)

Do not go near motors and equipment. Mgtors
and equipment that have stopped tempesarily. af-
ter momentary power failure will gestart suddenly
after recovery.

Do not go near motors and equipment. Motors
and equipment that have stopped temporarily af-
ter an alarm will restart suddenly after the speci-
fied time has elapsed.
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Il. Introduction

Thank you for your purchase of the Toshiba "TOSVERT VF-S9" industrial inverter

This is the Ver.101 CPU version inverter.
Please be informed that this version will be frequently upgraded.

B Features
1. Built-in noise filter
1) All models in both the 200V and 400V series have a noise filter inside.
2)  These models conform to European CE markings and United States UL standards.
3) Reduces space requirements and cuts down on time andlaboripeeded in wiring.

2. Simple operation
1)  Automatic functions (torque boost acceleration/deeeleration time, function programming, environment
programming)
Just by wiring the motor to the power supply‘allowS‘instant operation without the need to program pa-
rameters.
2)  Switches and potentiometer dial on thefffont panel allow immediate and easy operation.

3. Superior basic performance
1)  Torque from low frequency 6 150% and*higher
2)  Smooth operation : Reducedyotation ripple through the use of Toshiba's unique dead-band compen-
sation.
3)  Built-in current surge supptession circuit : Can be safely connected even if power load is low.
4)  Maximum 400Hz high frequency output : Optimum for use with high speed motors such as those in
lumber machinery and milling machines.
5)  Maximum carriegfrequency: 16.5kHz quiet operation
Toshiba's unigue PWM control reduces noise at low carrier.

4. Globally compatible
1)  Compatible with 240V and 500V power supplies
2)  Conferms 6 CE marking and with UL, CUL and C-Tick.
3) 4, Sink/source switching of control input/output.

5. Optidns, allow use with a wide variety of applications
« “Communication functions (RS485/RS232C)
* Extension panel/Parameter writer
e DIN rail kit (For 200V class 0.2 to 0.75 kW)
* Foot-mounted type noise reduction filter (EMC directive: For class A and class B)
e Other options are common to all models
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1. Read first” Y
"4

1.1 Check product purchase

Before using the product you have purchased, check to make sure that it is exaetl u ordered.
. r~ 4
Warning

Use an inverter that conforms to the specifications of power supply an@hase induction motor be-
0 ing used. If the inverter being used does not conform to those speci ions, not only will the three-phase
induction motor not rotate correctly, but it may cause serious accidents ugh overheating and fire.

Mandatory P
Applicable \
motor label

Pet name
Power supply I

VF-S
1PH — 200V -~ 0. 2kW

Motor capacity

Name plate

TOSHIBA  TRANSISTOR INVERTER € us
I — fsico rou
TYPE-FORM  VF-S9S-2002PL-AN °N|§7\ INDCONTEQ.
SOURCE  1PH 200/240V 5060tz Cu AWGH : TG

39/33A AICIODOA FUSE CO/JSAmax S 7.1lbin/ 08 Nm
OUTPUT  3PH200/240 05/400Hz  Motor Protectve Device Clas 10

15A 06KVA SERIAL N° 120456789000

LOTN® 998 360MY02 st i ndonesia of o components rom JAPAN
TOSHIBA INDUSTRIAL PRODUCTS

A-1
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1.2  Contents of the product code

Here is explained the type and form written on the label

Type

Form

Optional circuit
board and special
Spegification code

vIFlslojs|-[2]0]0

22|

7[PIL = [WINFA
—

Model name Input voltage Applicable Additional Interface logic*
TOSVERT 2200V 240V motor capacity functions AN-“hegative
VF-S9 Series (200V  230V) 002: 0.2kW L: S'?‘Ifé Aﬂt WIN; negative
4:380V 500V 004:  0.4kW M: Stardard 6|4 [WP: positive
007: 0.75kW built-in filter
Number of 015:  1.5kW Optional circuit board and
power phases . special specification code
022 22KW * Ldgie (negative/positive) is -
S: single-phase 037 3.7kW switched by one-touch AOO: -
None: 055:  5.5kW dperation. See 2.3.2 Special specification
X 075 7.5kW code(O0O is the number)
three-phase S L{ Oparation panel
110:  11kW
150 15kW P#Provided

Warning: Always shut powenoff fifst then check the ratings label of inverter held in a cabinet.
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1.3  Names and functions
1.3.1  Outside view
VEC lamp ( RUN lamp 1 | MON lamp PRG lamp
Lights when sensorless | [Lights when the inverter is Lights when the Lights when the inverter is
vector operation control | |operating. Blinks when the inverter is in in, parameter setting mode.

is running.

ECN lamp

automatic
acceleration/deceleration is
operating.

Lights when
energy-saving
mode is in
operation.

Up/down key lamp

Pressing up or down
key when this lamp
is lighted allows the
setting of operation
frequency.

RUN key lamp

7|

Lights when the
RUN key is
enabled.

RUN key

monitor mode.

Pressing this key
while the RUN key
lamp is lighted

stop.

starts operations.
—— L

/é (sToP key
Every pressing of this key

while the RUN key lamp is
lit will cause a slowdown

[Front panel 1]

Monitor key

Displays operation
frequency, parameters,
and error causes.

|

Built-in
potentiometer lamp
R

Built-in potentiometer

Operation frequency can
be changed when the
built-in potentiometer lamp
is lit.

-

Enter key

Down key

Up key ]




TOSHIBA E658

Connector cover for
common serial opfion
Slide this cover to the, 4
right to use the
connectors for options.
o Parameter writer 4
* Extensio

( Charge lamp ]

Indicates that high voltage is
still present within the inverter.
Do not open the terminal board
cover while this is lit.

TOSHIBA
RUN
VEC

ECN|+

Terminal board cover

Covers the terminal
board. Always shut tight
before operation so that
the terminal board is not
touched accidentally.
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Top warning label Note 1) O

Wiring hole
(—A& Gooling fin

QEED\ Ventilation slits -
| GE— )
—

Name Plate
__*T@ T = 1]
ORIt
Uy
) g /30

[Bottom]

Removing label invalidat 1 rating unless enclosed in a cabinet.

Example of the label. Q

<40°C ‘ -
s§__§__fssf.§f

Note 1) If ambient temperature is h'E&I off this label.

84 s%?fs”g

A-5
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1.3.2

Main circuit and control circuit terminal boards O

1)

Main circuit terminal board
In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug con-

O

nector.
Screw size tightening torque
M3 screw 0.8N em
M4 screw 12N*m
M5 screw 2.8Nem
M6 screw 5.0N*m

N
2

VFS9S-2002PL ~ 2022PL

<

Shorting-bar

@ R/L1

| >
S/L2

M3 screw (20020 2007)
M4 screw (2015/2022)

m VT2 W/T3 ({
K

S
&

Q>®

Screw hole of EMC plate Grounding terminal
M5 screw

A-6
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[ VFs9s-2002PM - 2015PM | O

R/L1 S/L2 T3
M3 screw (200201 2007)

% % M4 screw (2015)
I Y

Shorting-bar

VFS9-2022PM/2037PM \

VFS9-4007PL ~ 4037PL

M4 screw

Grounding terminal
M5 screw

Screw hole of EMC plate

A-7
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VFS9-2055PL/2075PL O
4055PL/4075PL O

M5 screw

R/L1

S/L2

T3

Shorting-bar

Screw hole of EMC plate

VFS9-2110PM/2150PM
4110PL/4150PL

ﬁ M6 screw

HEBERIE

PB PC ||umt||vm2||wT3|| ©

N &) Q
O \— Grounding terminal
M5 screw

Screw hole of EMC plate

| aNgug connector, cover the lug connector with insulated tube, or use the insulated lug con-

ector.

A-8
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2)  Control circuit terminal board
The control circuit terminal board is common to all equipment.

M3 screw
(0.5NIm)

olelelele

M2 screw (0.25N0m)

JP302 JP301A JP3Q1

e
000000000000 0O0

o

°

[FLalrs]Fc] Ay [Re| [cclvilvislpe| i [ru] F [ R [rst]s1]sz]ss

Wire size
Solid wire : 0.3 to 1.5(mm?)
Stranded wire .
: 0.3 to 1.5(mm?)
(AWG 22 to 16)
Sheath strip length  : 6 (mm)

Wire size \

Solid wire 1 0.3 to 1.5(mm?)
Stranded wire :0.3to 1.25(m
(AWG 22

Sheath strip length  : 5 (mm)

See 2.3.2 for details on all terminal functions. @

1.3.3 How to open the front

> FMV
colulPl e SOURCE

MC "/SINK

al board) cover

To wire the terminal board, remove the front Io&)ver in line with the steps given below

I
&2

=8
-

e right hand side of
he front cover.

O

out toward you.

Pull and lift the front
(terminal board) cover

Case of SINK

JP301: Input

JP301A: Output

A-9
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1.4  Notes on the application

1.4.1

Motors

When the VF-S9 and the motor are used in conjunction, pay attention to the followingdtéms.

A Warning

o

Mandatory

Use an inverter that conforms to the specifications of the three-phase induction/fmoter and power supply
being used. If the inverter being used does not conform to those specificatiens,iaét only will the three-
phase induction motor not rotate correctly, but it may causes serious a¢gidentsithrough overheating and
fire.

Comparisons with commercial power operation.

The VF-S9 Inverter employs the sinusoidal PWM systém. However, the output voltage and output cur-
rent do not assume a precise sine wave, they have a distorted wave that is close to sinusoidal wave-
form. This is why compared to operation with a commesgial power there will be a slight increase in mo-
tor temperature, noise and vibration.

Operation in the low-speed area

When running continuously at low speed i conjimnction with a general purpose motor, there may be a
decline in that motor's cooling effect{'If this happens, operate with the output decreased from rated
load.

If you want to run continuously [ow,speed operations at rated torque, please use the VF motor made
especially for Toshiba inverter. \When“@perating in conjunction with a VF motor, you must change the
inverter's motor overload protection level to "VF motor use (3 1)".

Adjusting the overload protection level

The VF-S9 Inverter pfotects against overloads with its overload detection circuits (electronic thermal).
The electronic thermal's,reference current is set to the inverter's rated current, so that it must be ad-
justed in line withythetgated current of the general purpose motor being used in combination.

High speed eperation at and above 60Hz

Operating at'frequencies greater than 60Hz will increase noise and vibration. There is also a possibility
that suchygperation will exceed the motor's mechanical strength limits and the bearing limits so that you
should inquire to the motor's manufacturer about such operation.

Method of lubricating load mechanisms.

Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubri-
cating effect. Check with the manufacturer of the reduction gear to find out about operable gearing
area.
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Extremely low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trip§ at light loads of
50 percent or under of the load percentage, or when the load's inertia moment is extre| mall. If that
happens reduce the carrier frequency.
L 4

Occurrence of instability
Unstable phenomena may occur under the load and motor combinati @elow
[} Combined with a motor that exceeds applicable motor ratings reco& or the inverter
1 Combined with special motors such as explosion-proof motors
To deal with the above lower the settings of inverter carrier frequency.
(Do not set to 2.2kHz or lower during vector control).
[1 Combined with couplings between load devices and motors,wi h backlash
In this case, set the S-pattern acceleration/deceleration f@d adjust the response time (inertial
moment setting) during vector control or switch to V/f .
1 Combined with loads that have sharp fluctuatiens i% such as piston movements
In this case, adjust the response time (inertial mo s g) during vector control or switch to V/f
control.

Braking a motor when cutting off p ply
A motor with its power cut off goes into freesrun, and does not stop immediately. To stop the motor
n auxiliary brake. There are different kinds of brake de-

quickly as soon as the power is cut off i
vices, both electrical and mecl . t the brake that is best for the system.
tive_t

Loads that generate ne: orque
When combined with loads,thatigenerate negative torque the protection for overvoltage and overcurrent

on the inverter will go in ion and may cause a trip. For this kind of situation, you must install a
dynamic braking resb at complies with the load conditions.

IS
Motor with brak&\

If a motor witl e is connected directly to the output side of the inverter, the brake will not release
because v tartup is low. Wire the brake circuit separately from the motor's main circuits.
MC2 (Non-exciting brake) MC2 e

ree-phase | FLB FLC ST cc Three-phase

wer supply [ /J power supply
MC3

XYt R s

Circuit Configuration 1 Circuit Configuration 2
In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is config-
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1.4.2

ured in some other way, the overcurrent trip may be activated because of the locked rotor curre

the brake goes into operation. Circuit configuration 2 uses low-speed signal RY to turn on ahd offsthe
brake. Turning the brake on and off with a low-speed signal may be better in such applicati ele-
vators. Please confer with us before designing the system.

L 4
Inverters

Protecting inverters from overcurrent \

The inverter has an overcurrent protection function. However because th med current level is
set to the inverter's maximum applicable motor, if the motor is one of s| city and it is in opera-
tion, the overcurrent level and the electronic thermal protection mu readjusted. If adjustment is

necessary, see 5-14 in Chapter 5, and make adjustments as di@
Inverter capacity

Do not operate a large capacity motor with a small capagity (| inverter even with light loads. Current
ripple will raise the output peak current making it easie off the overcurrent trip.

Power factor improving capacitors
Power factor improving capacitors cannot be i N the output side of the inverter. When a motor
is run that has a power factor improving capaci ttached to it, remove the capacitors. This can cause
inverter malfunction trips and capacitor d%

Inverter

Remove the power factor improving
capacitor and surge absorber

\@ Power factor improving capacitor

Opérating at other than rated voltage
Con

ions to voltages other than the rated voltage described in the rating label cannot be made. If a
connection must be made to a power supply other than one with rated voltage, use a transformer to
rdise or lower the voltage to the rated voltage.
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Circuit interrupting when two or more inverters are used on the same power line.

(circuit interupting fuse)

MCCB1 MCCB2
-~

MCCB3

MCCBn+1

Breaking of selected inyverter

There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one
inverter is used on the same power line, you must select/finterrupting characteristics so that only the

MCCB2 will trip and the MCCB1 will not trip whenashortioccurs in the inverter (INV1). When you can-
not select the proper characteristics install ageircuit faterfupting fuse between the MCCB2 and the INV1.

H Disposal

If an inverter is no longer usable, dispose of it as,industrial waste.

1.4.3  What to do aboutieak current

A Warning

Current may leak through the inverter's input/olitput wires because of insufficient electrostatic capacity on the motor with
bad effects on peripheral equipment. The lealcurrent's value is affected by the carrier frequency and the length of the in-
put/output wires. Test and adopt the fellowing/remedies against leak current.

(1) Effects ofyéak'eurrent across ground
Leak curreht maysflow not just through the inverter system but also through ground wires to other sys-
tems. Leak current will cause earth leakage breakers, leak current relays, ground relays, fire alarms
and gensors to operate improperly, and it will cause superimposed noise on the CRT screen or display
of.incorrect current amounts during current detection with the CT.
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Power —.—@—)FLCB Inverter + - M 0
supply _T_ J
Remedies:
("
1.Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the, etér = 300 .
2.Use high frequency remedial products (Schneid ctric corporation: Esper Mighty
Series) for earth leakage breakers. If you use equi ike this, there is no need to reduce
the PWM carrier frequency.
3.If the sensors and CRT are affected, it ca% ied using the reduction of PWM carrier
frequency described in 1 above, but if this(can e remedied since there is an increase in the
motor's magnetic noise, please consm%shiba.
(N

U

(2) Effects of leak current acr: es
Thermal relay
- % l
o lel
<+ T VT
Power —X P a—— n M
supply ] J
¢ T e
Leak current K&wims _@_
(1) Ther
Th

quency component of current leaking into electrostatic capacity between inverter out-

lay to operate improperly with models having motors of low rated current (several

x ill increase the effective current values and make externally connected thermal relays
@ improperly. If the wires are more than 50 meters long, it will be easy for the external ther-
malfrel

mpere) or less), especially the 400V class low capacity (3.7kW) models, because the leak cur-

rent will increase in proportion to the motor rating.
L 4
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Remedies:
4 1.Use the electronic thermal built into the inverter.
The setting of the electronic thermal is done using parameter D7 | i=Hr~ (F5300)!
2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise. Use parameter = 31313 for setting the PWM carrier frequency. *

3.This can be improved by installing 0.1u~0.5uF-1000V film capacitor to the j utput terminals of
each phase in the thermal relay.

u-s/T1
V/T2
W/T3 Z
N Ther& J
(2) CT and ammeter K
If a CT and ammeter are connected @y to detect inverter output current, the leak current's high
he eter. If the wires are more than 50 meters long, it will be

frequency component may de g
nponent to pass through the externally connected CT and be superim-

easy for the high frequenc;

posed on and burn the am models having motors of low rated current (several A(ampere) or
less), especially the 400\/€lass capacity (3.7kW or less) models, because the leak current will in-
crease in proportion to t‘s rated current.

Remedies: e
1.Use a meter on% inal in the inverter control circuit.
The output nt'éan be output on the meter output terminal (FM). If the meter is connected, use
an amme f dc full scale or a voltmeter of 7.5V-1mA full scale.
2.Use the itor functions built into the inverter.
Use M@itor functions on the panel built into the inverter to check current values.

4
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1.4.4

Installation

M Installation environment

The VF-S9 Inverter is an electronic control instrument. Take full consideration to installing it in the proper

operating environment.
@ Danger

%,

Prohibited

Do not place any inflammable substances near the VF-S9 Inverter. If an aecident occurs in which flame
is emitted, this could lead to fire.

Mandatory

Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions may result in malfunction:

A Warning

O

Do not install the VF-S9 Inverter in any location subjectto large amounts of vibration.
This could cause the unit to fall, resulting in bodily injtiny?

Prohibited
e Check to make sure that the input power voltagelis +10%, -15% of the rated power voltage written on
the rating label (+10% when the load'is 100% iR continuous operation)
Mandatory If the input power voltage is not +10%, #15% of the rated power voltage (+10% when the load is 100%

in continuous operation) this mayagesulhin fire.

A Warning

O

Prohibited

Avoid operation in any,location where there is direct spraying of the following solvents or other chemi-
cals. The plastic parts miay besdamaged to a certain degree depending on their shape, and there is a
possibility of the plastic covegs coming off and the plastic units being dropped.

If the chemical ofisolvent.is anything other than those shown below, please contact us in advance.

(Table 1) Examples of applicable chemicals (Table 2) Examples of inapplicable
and solvents chemicals and solvents

Chemical Solvent Chemical Solvent

Hydrochlori¢ a€id! Methanol Phenol Gasoline,

(density‘of 10%0r less) kerosene, light oil

Sulfuric acidydensity of | Ethanol Benzenesulfonic | Turpentine oil

10% of less), acid

Nitri¢ acidd(density of Triol Benzol

10% orless) Thinner

Caustic soda Mesopropanol

Ammonia Glycerin

Sodium chloride (salt)

Note:
not examples for resistance to fire or explosion.
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e Do notinstall in any location of high temperature, hi ity,
moisture condensation and freezing and avoid log¢ations where
there is exposure to water and/or where there ma! rge

amounts of dust, metallic fragments and oil mist.
¢ Do notinstall in any location where corrosive gases or grinding

fluids are present. %
. Operate in areas where ambient temperature ranges from -10°C to G(N

(Operation over 40°C is allowed when peel off the top warning Iabe% ration over 50°C is al-

lowed when reduce to 70°C or less of rated current.) o

5cm

——1
Measurement
position

Measurement
position

Note: The inverter is a heat-emitting"bedy. e sure to provide proper space and ventilation when install-
ing in the cabinet. When i @ g inside a cabinet, we recommend peel of the top seal although

40°C or less. \

. Do not install in any locatio is subject to large amounts of vibration.

Note: If the VF-S9 Inverter is installed in a location that is subject
to vibration, anti-vibration measures are required. Please
consult with Toshiba about these measures.

9 Inverter is installed near any of the equipment listed below, provide measures to insure
errors in operation.

'm’ i O ad
R = Yt

ﬂ( E‘ o Solenoids: Attach surge suppressor on coil.

L{ o Brakes: Attach surge suppressor on coil.

Magnetic contactors: Attach surge suppressor on coil.

ff{ Fluorescent lights: Attach surge suppressor on coil.
N Resistors: Place far away from VF-S9 Inverter.
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M How to install

@ Danger

O

Do not install and operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Please consult your local agency for repairs.

Prohibited
* Must be installed in nonflammables such as metals.
The rear panel gets very hot so that if installation is in an inflammable objeét, this can result in fire.
* Do not operate with the front panel cover removed. This can result in electric/sho€k.
* An emergency stop device must be installed that fits with system specifieations’(e.g. cuts off input
Mandatory power then engages mechanical brakes).

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
All options used must be those specified by Toshiba. The use of any 6ther option may result in an acci-

dent.
A Warning

Mandatory

The main unit must be installed on a base that cambear the unit's weight.

If the unit is installed on a base that cannot withstand,thatweight, the unit may fall resulting in injury.
If braking is necessary (to hold motor shaft), install.la meehanical brake. The brake on the inverter will
not function as a mechanical hold, and if used fér thatpurpose, injury may result.

B Installation location
Select a location with good indoor ventilationy plaeeflengthwise in the vertical direction and attach to a metal
wall surface.
If you are installing more than one inverter,ithe separation between inverters should be at least 5 centime-
ters, and they should be arranged imhorizental rows.
If the inverters are horizontally arranged With no space between them (side-by-side installation), peel of the
ventilation seals on top of the ifverters’and operate at 40°C or less (model of 3.7kW or less). Operate at
50°C or less (model of 558kW '@k, more).

e Standard installation e Horizontal installation (side-by-side installation)
10 Centimeters 10 centimeters or
of more more
Remove seals on
to
5 centimeters VES2 B centimeters VFSe VFS9 VFS9 P
or more or more
i Ambient temperature of 40°C or less (model of 3.7kW or less)
(1)? ;i?sme{ers i Ambient temperature of 50°C or less (model of 5.5kW or more).

I he space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling
fans built in on the top or bottom surfaces, make the space on top and bottom as large as possible to allow
for air passage.
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Note: Do not install in any location where there is high humidity or high temperatures and whete there are
large amounts of dust, metallic fragments and oil mist. If you are going to install thefequipment in any
area that presents a potential problem, please consult with Toshiba before doing so:

M Calorific values of the inverter and the required ventilation
The energy loss when the inverter converts power from AC to DC and then baclto A€ is about 5 percent. In
order to suppress the rise in temperature inside the cabinet when this loss bégomes heat loss, the interior of
the cabinet must be ventilated and cooled.

The amount of forcible air cooling ventilation required and the necessarysheatidischarge surface quantity
when operating in a sealed cabinet according to motor capacity are ‘@s,follows.

Operating motor M Amount of forcible air Heat discharge surface
Voltage Class capacity Inverter Type "g;:gi;y h frec:‘:zigy cooling ventilation re- area required for sealed
(kW) G, quired (m’/min) storage cabinet(m?)
0.2 : 2002PL 23 : 29 0.23 0.8
. 0.4 1 2004PL 47 f 60 0.29 1.0
v 075 | vrses- 1 2007t | a1 ss 0.40 14
1.5 1 2015PL 142, % 169 0.60 2.1
2.2 ' 2022PL. 239 270 0.80 2.8
0.2 1 2002PM 21 ' 26 0.23 0.8
0.4 : 2004PM 43 : 54 0.29 1.0
0.75 1+ 2007RM 67 | 79 0.40 1.4
1.5 : 2015RM 131 : 150 0.60 2.1
Single-Phase 2.2 VFS9- ! 2022PM 168 | 195 0.80 2.8
200V Class 3.7 : 2037PM 330 : 374 1.2 4.3
55 1 2035PL 450 510 1.7 6.1
75 : 207S5RL 576 : 635 23 8.1
" v 2110PM 750 820 3.4 12.0
15 ' 2150PM 942 ' 1035 4.6 16.0
0.75 . 2007PL 44 ' 57 0.40 1.4
1.5 : 2015PL 77 : 99 0.60 2.1
2.2 1 2022PL 103 ' 134 0.80 2.8
Three-Phase 3.7 VFSOY : 2037PL 189 : 240 1.2 4.3
400V Class 55 1 2055PL 264 1 354 1.7 6.1
7.5 : 2075PL 358 : 477 2.3 8.1
1 1 2110PL 490 1 650 34 12.0
16) ! 2150PL 602 ! 808 4.6 16.0
Notes

1)  The heat lossifor the optional external devices (input reactor, DC reactor, radio noise reduction filters,
etc.) is ngtincluded in the calorific values in the table.
2) Case of 100%4 0oad Continuation operation.

B Pane| designing taking into consideration the effects of noise.
The invertergenerates high frequency noise. When designing the control panel setup, consideration must be
givén to that noise. Examples of measures are given below.
* Wire'so that the main circuit wires and the control circuit wires are separated. Do not place them in the
same conduit, do not run them parallel, and do not bundle them.
Provide shielding and twisted wire for control circuit wiring.
Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.

Ground the inverter ground terminals (Jf-).

A-19



TOSHIBA

E658

* |Install surge suppressor on any magnetic contactor and relay coils used around the inverter. O
o |Install noise filters if necessary.

¢ Install EMC plate (attached as standard) and shielded wires fit with the EMC plate.

H Installing more than one uni

If you are installing two or more invert

* Ensure a space of at least 5 centi
* If the inverters are horizontall
move the ventilation seals o't

or 50°C (model of 5.5k

]
359

~

@cabinet

et, pay attention to the following.

the left and right sides of the inverters.
nged with no space between them (side-by-side installation), re-
he inverters and operate at 40°C or less (model of 3.7kW or less)

—— oo—>
—— o —
—— o—
—— o —o
—— o—
—— o —
—— o—
—— o —o
—— o—>

o —

* Ensure a space of at |
e Install an air deﬂectinﬁ that the heat rising up from the inverter on the bottom does not affect the

inverter on the toN

Ventilation fan

[— Inverter

- Air deflecting plate

| — Inverter
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2. Conant/

@ Danger

Never disassemble, modify or repair. This can result in electric shock, fire andghnjury. For repairs, call
your sales agency.

Disassembly
prohibited
« Don't stick your fingers into openings such as cable wiring hole antcoaling fan covers. This can result
in electric shock or other injury.
« Don't place or insert any kind of object into the inverter (electrical'Wire'cuttings, rods, wires). This can
Prohibited result in electric shock or fire.

* Do not allow water or any other fluid to come in contact with'the inverter. That may result in electric

shock or fire.

A Warging

O

Prohibited

When transporting or carrying, do not hold bystheifront panel covers.
The covers may come off and the unit will dropyout resulting in injury.

2.1

Cautions on wiring

@ Danger

N

Never remove the front covér when power is on or open door if enclosed in a cabinet.
The unit contains mapy high Voltage parts and contact with them will result in electric shock.

Prohibited
« Turn power on enly after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is tuffied omwithout the front cover attached or closing door if enclosed in a cabinet. This can
result in eleetric' shack or other injury.
Mandatory « Electrical €onstriuction work must be done by a qualified expert.

Connectiomef input power by someone who does not have that expert knowledge may result in fire or

electric shogk.

@Gennegt output terminals (motor side) correctly.

If théyphase sequence is incorrect, the motor will operate in reverse and that may result in injury.

Wiring must be done after installation.

If wirifig is done prior to installation that may result in injury or electric shock.

The following steps must be performed before wiring.

(1) Shut off all input power.

(2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure that the
voltage to the DC main circuits (across PA-PC) is 45V or less.

If these steps are not properly performed, the wiring will cause electric shock.

Tighten the screws on the terminal board to specified torque.

If the screws are not tightened to the specified torque, it may lead to fire.
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@ Danger

* Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunctionor cur-
rent leak occurs.

Be Grounded

A Warning

® « Do not attach devices with built-in capacitors (such as noise filters or surggfabserber) to the output

(motor side) terminal.
This could cause a fire.
Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separately buhdle Wires to the main circuit's power
terminals (R/L1, S/L2, T/L3) and wires to the motor termindls,(U/Td, /T2, W/T3).

B Control and main power supply
The control power supply and the main circuit power Supplyfor the VFS9 are the same.
If a malfunction or trip causes the main circuit to be'shut offy control power will also be shut off. When
checking the cause of the malfunction or the tripause the trip holding retention selection parameter.

Bl Wiring

* Because the space between the maimeir€uit terminals is small use sleeved pressure terminals for the
connections. Connect the terminals'so that,adjacent terminals do not touch each other.

e For ground terminal L use wires@fthe Size that is equivalent to or larger than those given in table 10.1
and always ground the inverter (200V voltage class: D type ground [former type 3 ground]; 400V class: C
type ground [former specialtype 3,ground]).
Use as large and short agroundgwire as possible and wire it as close as possible to the inverter.

* See the table in 9-1 fopwire Sizes.

e The length of the main ciréuit wire in 10-1 should be no longer than 30 meters. If the wire is longer than
30 meters, the wiré'size(diameter) must be increased.
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2.2 Standard connections

@ Danger

N

Prohibited

Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3). Connecting input
power to the output could destroy the inverter or cause a fire.

Do not connect resistors to DC terminals (across PA-PC or across PO4RC):

It could cause a fire.

Connect resistors as directed in the instructions for "Installing separaté braking resistors."

First shut off input power and wait at least 10 minutes before touching wireson equipment (MCCB) that
is connected to inverter power side.

Touching the wires before that time could result in electric shock,

Always connect
to ground

Securely connect to ground with a ground wire.
If a secure connection to ground is not made, this could cauise electric shock or fire when a malfunction
or leak current occurs.
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2.2.1 Standard connection diagram 1
- sink (common: CC)

This diagram shows a standard wiring of the main circuit.

DC reactor (DCL)
*2 (option) [, Braking resister

(option)

Main circuit power supply
200V class: single-phase 200 ~ 240V-50/60Hz

three-phase 200 ~ 230V-50/60Hz
400V class: three-phase 380 ~ 500V-50/60Hz

Main circuit

Filter

Control B Forward
MCCB(2P) circuit R
Power supply ___ge everse
19200 ~ 240V O RILY . Reset
-50/60HZ e & si2 ) < 10 ese
Fault detection Preset
*1 1-phase series don't have T/L3 terminal. ~ relay speed1
*2 The PO-PA terminals are shorted by Preset
a bar when shipped from the factory. S2¢
Before installing the DC reactor (DCL), C°"”e“°'e'°'l speed2
remove the bar mmonications S3 ¢ Preset
speed3

Low-speed = source CCQ Common

detection signal Z
§ é é o I +Current signal:20 "
5 5|15l 5l ||| P24 - 20m
2o " 7 Designated frequency
FMC SINK  OUT o attainment signal

CC VIA VIB
et o o

Meter ‘

1 + Voltage signal: 0 ~ 10V

External potentiometer

(or input voltage signal across

VIA-CC terminals: 0 ~ 10V)

*The VIA terminal and Il terminal
cannot be used at the same time.
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2.2.2

Standard connection diagram 2

- source (common: P24)

DC reactor (DCL)
Main circuit power supply 2 (option)

200V class: single-phase 200 ~ 240V-50/60Hz

Braking resistor

three-phase 200 ~ 230V-50/60Hz
400V class: three-phase 380 ~ 500V-50/60Hz

(option)

PO PA
MCCB
—_— —
- Filter = Main circuit
—_— -

Control :]
circuit
MCCB(2P, Forward
Powsr suppy il (elelele;
16200 ~ 240V
N Reverse
S06O0HZ g Falult detection | VF-S9 |2 O
relay RST¢
Operation panel Reset
*1 1-phase series don't have T/L3 terminal.
*2 The PO-PA terminals are shorted by Preset
a bar when shipped from the factory. Connector for speed1
Before installing the DC reactor (DCL), egmmon serial Preset
remove the bar communications cpood2
Low-speed

FMV,

Preset
speed3
Current signal:

4 ~20mA
Designated frequency
attainment signal

SOURCE

jr Voltage signal: 0 ~ 10V

External potentiometer

(or input voltage signal across
VIA-CC terminals: 0 ~ 10V)

*The VIA terminal and Il terminal
cannot be used at the same time.
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2.3  Description of terminals

2.3.1  Main circuit terminals

This diagram shows an example of wiring of the main circuit. Use options if necessary.

B Power supply and motor connections

Power supply

1
\
Power lines are Motor lines are 1
connected to R., connected to U, @
% Motor
\
|

s o, (4]
R/L1|S/L2|T/L3 u/m V/T2W/T3 AL
T —

| |
Circuit 1«

— —
\ J \L J

Note) Model,of 8;phase 200V-0.2, 0.4, 0.75kW
don't/have grounding terminal.
Groundiconnecting to flame of inverter.

© : Flame grounding

B Connections with peripheral equipment

Motor-end surge voltage

Nofuse  Magnetic  Input Noige ¢
suppression filter

breaker contactor  reactor Feductionffilter

Inverter
Power
supply

Zero-phase
reactor

Braking resistor  DC reactor
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B Main circuit
Terminal symbol Terminal function
1 Grounding terminal for connecting inverter case.

200V class: single-phase 200~240V-50/60Hz
three-phase 200~230V-50/60Hz
RIL1.SIL2,TIL3 | 400V class: three-phase 380~500V-50/60Hz
* Single — phase series don’t have T/L3 terminal.
U/T1,Vm2,wm3 | Connect to a (three-phase induction) motor.

Connect to braking resistors

PA,PB Change parameters = 30~ ,F 30 5 andF 3 0 & ifinegéssary.

This is a negative potential terminal in the internal DC main circuit. DC common power
PC can be input across the PA terminals (positive potential)-
PO.PA Terminals for connecting a DC reactor (DCL: optignal gxternal device). Shorted by a

short bar when shipped from the factory. Before installing DCL, remove the short bar.

2.3.2  Control circuit terminals (sink"legic)

The control circuit terminal board is the same for all models.
Wire size : See 1.3.2.

JP302
FMV SOURCE

OO0O00O oooooooooooooool%

JP301

‘FLA ‘ FLB ‘ FLC‘ RY ‘ RC ‘ ‘cc‘vuﬂwﬂppru ‘FM‘ F ‘ R ‘Rsﬂ s ‘sz‘ss‘ccbuﬁpy‘ FMC SINK

Terminal Electrical

symbol Input/foutput Eunction specifications Inverter internal circuits

Shorting acress F-CC causes for-
wargdyrotation; open causes slow- 024V
downiand stop.

F Input

Shorting“across R-CC causes re- SINK SOURCE
Verse fotation; open causes slow-

doWR and stop.

R Input

No voltage contact osv
input 24Vdc-5mA or
less

Shorting across RST-CC causes a
held reset when the inverter protector
function is operating. Note that when
the inverter is operating normally, it
will not operate even if there is a
short across RST-CC.

RST Input

*Sink-source

switchable (JP301) '
switchable (JP301 3.9KV

Shorting across S1-CC causes pre-

S1 Input set speed operation.

Shorting across S2-CC causes pre-

S2 Taput set speed operation.

Multifunction programimabl&eontact input

Shorting across S3-CC causes pre-

S3 input set speed operation.
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Terminal : Electrical . -
symbol Input/output Function specifications Inverter internal circuits
CcC Common to Control circuit's common terminal
Input/output
10Vdc (permissible
PP Output Analog input setting power output load current:
10mAdc)
Multifunction programmable analog input. 4-20mA
I} Input Standard default setting: 4(0)~20mAdc in- (internal imped-
[P put and 0~50Hz (50Hz setting) or 0~60Hz X 400Qp
(60Hz setting) frequency ance: )
VIA Multifunction programmable analog input. | 10Vdc
« | Input Standard default setting: 0~10Vdc input (internalimped-
and 0~80Hz frequency anee: 30k®)
Multifunction programmable analogyinputt 10Vdc
VIB Standard default setting: 0~10Vdc input . . N
Input and 0~50Hz(50Hz setting) or ('”ter_”;'):gpe‘j
0~60Hz(60Hz setting) frequency. ance: )
1mA full-scale DC
Multifunction programmable analog out- ammeter or 7.5Vdc
put. Standard default setting: output cur- 1mA full-scale dc
M Output rent. Connectia,1mAdc full-scale amme- voltmeter
P ter or 7.5Vden(10Vidé)-1mA full-scale volt-
meter. Can change to 0-20mA (4-20mA) 0-20mA (4-20mA)
by jumper, JR802 switching. full scale DC am-
meter
cC Common to Control circuit's common terminal
Input/output
P24 Output 24Vdc power output 24Vdc-100mA

* The,VIAterminal and Il terminal cannot be used at the same time.
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Terminal : Electrical . .
symbol Input/output Function specifications Inverter internal\circuits
0 24v SOURCE
Open collector out-
Multifunction programmable open collector | put : 24Vdc-50mA
ouT Outout output. Standard default settings detect
P and output speed reach signal output fre- | *Sink-source
quencies. switchable
(JP301A)
Multifunction programmable relay contact ?50Vac—2A (coso =
RC output. Contact ratings: 250Vac -2A (cos¢ | ;t tesigfince load
Output = 1), 30Vdc-1A, 250Vac-1A (cosd = 0.4). .
RY - 30Vdc1A
Standard default settings detect and out= “5B0Vac-1A (cos
put low-speed signal output frequencies. N 0.4) ¢
Multifunction programmable relay contact _
output. Contact ratings: 250\ac -2A (cos¢ ?;50Vao—2A (cos¢ =
FLA = 1), 30Vdc-1A, 250VacsdA (Cas = 0.4). . :
FLB Output Detects the operation of thelinverter's 33{;:5_'15?”08 load
FLC protection function. Gontaet,across FLA-

FLC is closed and FLB#FLC is opened
during protectionfunctioffoperation.

: 250Vac-1A (cos¢
=04)
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Bl Sink logic (negative common)/source logic (positive comman)
logic switching of input output termihals

Current flowing out turns control input terminals on. These are called sink logic terminals (The end of Type
- form : AN / WN). The general used method in Europe is source logic in which current flowing into the in-
put terminal turns it on(The end of Type - form : WP).

24V, f Uy
Input Commen P24 Input
Output =
F
Output F
Common [CC
24V, 28V,
Output Output
Input 1 oyty |
I —
Input  [OUT1
Common [¢c
- Common [CC
Programmable Inverter - T L
controller Programmable Inverter
controller

B-10
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B Logic switching/voltage-current output switching (jumper) O
(1) Logic switching O
JP301 : Input, JP301A : Output
Switch logic before wiring to inverter and without supplying power. If sink and source are switched when

power is supplied first after logic switching or while power is being input to the inverten, that will destroy
the inverter. First check to make sure that switching is correct and then su ower.

(2) Voltage-current output switching
JP302

Switch the Fm terminal's voltage-current output before wiring to inv%without supplying power.

7 A

MV (voltage output) Case of
SOURCE SINK logic
g 8 g o 3 O
[=] = [=]
g glof e
) O S el
FMC(0~20maoutput) SINK

*

1

\&\o
O

<<>Q’

L 4




TOSHIBA

This page intentionally blank.




TOSHIBA E6b80%57

3. Operati ('V
@ Danger

® Do not touch inverter terminals when electrical power is connected to the inyerter even if the motor is
stopped.
Touching the inverter terminals while power is connected to it may resultin electric shock.
Prohibited | ¢ Do not touch switches when the hands are wet and do not try to cleanghe fRverter with a damp cloth.
Such practices may result in electric shock.
Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against/accidents when the motor unex-
pectedly restarts.
Turn power on only after attaching the front cover or closing doorif enclosed in a cabinet.
0 If power is turned on without the front cover attached or_glosifg,door if enclosed in a cabinet, that may
result in electric shock or other injury.
Mandatory | e If the inverter begins to emit smoke or an unusualledor, ¢r unusual sounds, immediately turn power off.
If the equipment is continued in operation in such astate, the result may be fire. Call your local sales
agency for repairs.
Always turn power off if the inverter is not usedifor 1ohg periods of time.
Turn input power on after attaching the fronticover:
When enclosed inside a cabinet and using with'the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or the cabinet doors
open, it may result in electric shock.
Make sure that operation signals are ‘offfbefore resetting the inverter after malfunction.
If the inverter is reset before tufningoff theoperating signal, the motor may restart suddenly causing

injury.
A Warning
Do not touch heat radiatingfin$ or discharge resisters. These device are hot, and you'll get burned if

@ you touch them,

Contact
prohibited
* Always observe,the‘permissible operating ranges of motors and other equipment (see the instruction
® manual fof'the motor).
If these ranges are not observed, it could result in injury.
Prohibited

C-1
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3.1 How to operate the VF-S9 ,.O
U

o
g

Example 1 Setting the operation frequency using built-in potentiometer and run-
ning and stopping using the operation panel. \

Overview of how to operate the inverter with simple examples.

(1) Wiring

ON
W

Main circui

Control
circuit

(2) Parameter setting (default*Setti

Title @ Function Programmed value
ChRod mode selection 1
FhRGd guency setting mode selection 2
(3) Operation
Run/stop: Pr@ @ and keys on the panel.
Freque! ,’ng: Set adjusting position of notches on the potentiometer.
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Example 2 Setting the operation frequency using the operation pan n-
ning and stopping using the operation panel.

(1) Wiring

Main circuit

Control
uit

L7 &8
(2) Setting parameters

Title & Function Programmed value
fnod Commandhmode selection 1
Fhbd etting mode selection 1
(3) Operation

Run/stop: Press the

Frequency setxgith the @ @ keys on the operation panel.
To store the m ncies in memory, press the @ key.

FL and

keys on the panel.

uency will flash on and off alternately.

4
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N
Example 3 Setting the operation frequency using built-in potentiometer
ning and stopping using external signals.
(1) Wiring
L 4
RIL1 Mm\%
SI2 a
Main circuit
T/L3 p
tation signal
‘otation signal
© G
= _ —
(2) Parameter setting (default setf
Title N Function Programmed value
o Comman selection 0
v
Fhod Frequ g mode selection 2
(3) Operation L 4
Run/stop: ON/OFF j \ -CC and R-CC. (Set JP301 to Sink logic)
Frequency setting: adjusting position of notches on the potentiometer.

o

Q>®
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Example 4 Operation frequency setting, running and stopping usinc)yﬂal
signals.

(1) Wiring &

Current signal: 4 ~ 20mA

Voltage signal: 0 ~ 10V

External potentiometer
(or voltage signal to VIA-CC 0 ~ 10V)

(2) Parameter settin «

Title \ Function Programmed value
ChRbd Comm ode selection 0
FhROd requmcy setting mode selection 0
(3) Operation -

Run/stop mut to F-CC and R-CC. (Set JP301 to Sink logic.)

Frequenc%vm and VIB: 0-10Vdc (external potentiometer)
: Input 4-20mAdc.

Note) terminal and Il terminal cannot be used at the same time.
P

Q>‘0
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3.2

Simplified Operation of the VF-S9

The procedures for setting operation frequency and the methods of operation can be selected from the following.

Run / stop

[ Frequency setting ]

(1) Run and stop using external signals to the terminal
board
(2) Run and stop from the operatioh,panéel

(1) Setting using external signals to\the terminal board
(0-10Vdc, 4-20mAdc)

(2) Setting using the operation panel

(3) Setting using the potentiometer on the inverter
main unit

Use the basic parameters {Z {71 (command mode selection) and /7 {fisf, (frequency setting mode selection)

for selecting.

Title Function Adjustmentrange Default setting
L0 | Ccommand mode selection | 0: Terminallbeard®: Operation panel 1
Fhins Frequency setting mode 0: Terminal boatdy 1: Operation panel; P
selection 2: Interpal‘petentiometer
Steps in setting parameters]
Key operated LED display Operation
A A Displays(the operation frequency (operation stopped). (When standard
e monitor display selection® 7 13 is set to 0 [Operation frequency])
@ =N Pregs,the’MON key to display the first basic parameter R} !
e (autornatic acceleration/deceleration).
@ @ cnng Press either the A key or theV key to select "_ 3 "
B Press the ENTER key to display the parameter setting. (Standard default
¢ setting:{ )
@ @ e Change the parameter toZ (Terminal board) by pressing the A key.
B el nog Press the ENTER key to save the changed parameter. _ g and the
= parameter set value are displayed alternately.
@ @ cnng Press either the A key or the V key to select "= "
2 Press the ENTER key to display the parameter setting. (Standard default
setting: 2 )
@ @ { Change the parameter to} (Operation panel) by pressing the A key
(sEmn Press the ENTER key to save the changed parameter.= 13 and the
! - parameter set value are displayed alternately.

* “Pressing the MON key twice returns the display to standard monitor mode (displaying operation frequency).
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3.2.1  How to start and stop

(1) Start and stop using the operation panel keys (£ 1l : ()
Use the and keys on the operation panel to start and stop the motor.
RUN: Motor starts.

STOP: Motor stops (slowdown stop). \:

(2) Start and stop using external signals to the termina% cnod:0)

Use external signals to the inverter terminal board to start and sto or. (Set JP301 to sink logic)

Y o
Short [F] and terminals: | . co.q o
run forward
Open [F]and terminals:
slow down and stop

The stani efault setting is for slowdown stop. To
stop, assign an ST terminal function to
minal using the programmable terminal
H . And set the & 133 :ST signal selection.
& oast stop, open the ST-CC when stopping the
\ tor in the state described at left. The monitor on

the inverter at this time will display 3F F .

Q Motor speed Coast stop

requen ¢ F-CC
rreen -95 | A e
Fec : oN i sTcc N
—'._\@—om:  — N
3.2.2 How\&&t the frequency

(1) Setting t Qency using the potentiometer on the inverter main unit

Fno )
tt\ cy with the notches on the potentiometer.

Move clockwise through the higher
notches for the higher frequencies.
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(2) Setting the frequency using the operation panel (F 7o : ()

Set the frequency from the operation panel.

: Moves the frequency up

@ : Moves the frequency down

B Example of operating a run from the panel

C)O

"
-

Key operated LED display Operation‘
Displays the operation frequency. \ 4
o0 (When standard monitor display selection® 7 {3 is set to 0 [opera-
tion frequency])
@ @ SO0 Set the operation frequency.
@ ShoDe eration frequency. =  and the set
g

WO | s

[ ]

even during opel

cr Press the ENT key to sa =
o )
frequency are dlspla& ely.
o Pressing theA Lor key will change the operation frequency

(3) Setting the frequency using external si%s

B Frequency setting

1)  Setting the frequency using

&
N

the terminal board (F 10 o : )

| potentiometer

N

PP |
MAX . \
i V! é} the potentiometer
MIN

&

*

Setting frequency using 501z or 60HZ

\ terminal VIB can be used in the same way and VIA and VIB are automatically
witéhed by the default settings. Set parameters to specify priority. For more details, see

:The VIA terminal and Il terminal cannot be used at the same time.

Potentiometer control

Set frequency using the potentiometer (1~10kQ-
1/4W)

For more detailed information on adjustments,
see 6.5.

Frequency

0
MIN MAX
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Setting the frequency using input voltage (0~10V) f
LY

*  voltage signal V

Setting frequency using voltage signals (0~10V). For
more detailed information on adjustments, see 6.5.
+ VIA S

Voltage signal 0-10Vdc

50Hz or 60Hz}. -~

@ 10Vde

* The input terminal VIB can be used in the same way. VI d VIB are automatically switched
by the default settings. Set parameters to spe% For more details, see 6.5.

Note: The VIA terminal and Il terminal cannojbe e same time.

3)  Setting the frequency using current in

ent signal
Setting frequency using current signals (4~20mA). For

ore detailed information on adjustments, see 6.5.

+ 11
Curre | mAdc

- cC

50HZz or 6B0HZ === == e e e ey

Frequency

903 o
4mAde 20mAdc
* Setting 6f a@s also allow 0-20mAdc.

Note: The { inal and Il terminal cannot be used at the same time.

&

Q>®
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4. Basic VF-S9 operations—

The VF-S9 has the following three monitor modes.

. The standard inverter mode. This mode is enabled when

(Standard monitor mode] .
inverter power goes on.

( This mode is for monitoring the output frequency and setting the frequency desig-
nated value. In it is also displayed information abgut status alarms during running and
trips.

* Setting frequency designated values - see 312:2

* Status alarm
If there is an error in the inverter, the,alamm signal and the frequency will flash
alternately in the LED display.

T When a current flows'at orhigher than the overcurrent stall level.

P When a voltagesis generated at or higher than the over voltage stall
level.

e When a load'reéaches 50% or higher of the overload trip value.

H: When temperature inside the inverter rises to the overheating protec-

tion alafmlevel:
Model‘0f3.7kW or less : about 115°C.

L Model of 5.5kW or more : about 92°C )

[ Setting monitor mode ] : The medexor setting inverter parameters.

[ For more on how to set parameters, see 4.1]

[ Status monitor mode ] : 4Lhesmode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal
information.

[_For more on how to use the monitor, see 8.1]

Pressing the key will moge the inverter through each of the modes.

Standard monitor mode @
w Setting montor mode
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4.1

[ Setting monitopmode: ]

How to set parameters

The standard default parameters are programmed before the unit is shipped from the factory. Parameters can be
divided into three major categories. Select the parameter to be changed or to be searched and retrieved.

The basic parameters that must be programmed be-
fore the first use.

Basic parameters

[ Extended parameters ] : The parameters for detailed and’special setting.

Indicates parameters that arexdifferent from the stan-
dard default setting paraneters. Use them to check
(automatic edit function) after setting and to change,setting.

(Parameter title: S~ 14

When the standafdhsetting=4~ =3) is entered, this
parameter is displayed

[ User parameters ]

[ Setup parameters ]

*  Adjustment range of parameters
H !: An attempt has been made to assign agalueithat is higher than the programmable range. Or, as a
result of changing other parameters, the/programmed value of the parameter that is now selected
exceeds the upper limit.
: An attempt has been made totassign a value that is lower than the programmable range. Or, as a
result of changing other parameters, the programmed value of the parameter that is now selected

-
[ ]

exceeds the lower limit.
If the above alarm is flashing ol and off, no setting can be done of values that are equal to or greater
than = 1 or equal to or lowgr than ¥°C .
While these codes areflashing on and off, no change can be made to any parameter.
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4.1.1 How to set the basic parameters

All of the basic parameters can be set by the same step procedures.

*

*

[Steps in key entry for basic parameters] * Thé inverters are
shippedfrom the
Switches to the setting monitor mode. factery with set
parameters by default.
Select the parameter to
' be changed from "Table
@ @ Selects parameter to be changed. of parameters”.
If there is something
v that you do not
understand during the
@ Reads the programmed parameter operation, press the
setting. MON key to return to

the 2 3 indication.

@ @ Changes the parametensetting.

Saves the changed value of the
parameter Setting,

Steps in setting are as follows (the example shown is one of changing the maximum frequency from 80Hz to

60Hz).
Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
0 8 dard monitor display selection= 7 13 is set to O [operation fre-
quency]).
@ Qi Press the MON key to display the first basic parameter R} |
= (automatic acceleration/deceleration).
@ [=y = Press either the A key or the/ key to select "= 4 ".
@ =200 Pressing the ENTER key reads the maximum frequency.
@ @ 8820 Press the V key to change the maximum frequency to 60Hz.
500 o M Press the ENTER key to save the changed maximum frequency. = H
e and frequency are displayed alternately.

After this, —Displays the same —Switches to the —Displays names
programmed pa- display in the of other parame-
rameter. status monitor ters.

mode.




TOSHIBA

E6580757

4.1.2 How to set extended parameters

The VF-S9 has extended parameters to allow you to make full use of its functions. All extended parameters

are expressed with F and three digits.

Basic parameter

Press the MON key once and use the
A key and the ¥ key to select £ — — —
from the basic parameters.

[Steps in key entry for extended parameters]

@ﬁ%«@ 4%4- @ﬁ%ﬁ@

00~ 193

F200~F293
F300~F333
E90D~Fu8g

FSOC~FS3S
F500+E598
FdEgENes

FE8C~RESS

Press thie A key and the ¥ key
to selectitheyparameter to be
changed. Theny press the
ENTER%ey.to display the set
parameter.

: Switches to the setting mohitor mode. (displaysRi_} 1)

: Selects " - - =%fromibasic parameters.

: Displays theffirst'extended parameter.

: Selectsithe extended parameter to be changed.
¢ Reads the programmed parameter setting.

: Changes the parameter setting.

* Saves the changed value of the extended parameter setting.
Pressing the key instead of the

key moves back to the previous status.
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B Example of parameter setting
The steps in setting are as follows.
Example of changing the dynamic braking selection F 3304 fromoto1.

Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
L 1 dard monitor display selection™ 1 is set to!} [operation fre-
quency])
=TI Press the MON key to display the first'basicparameter
oo B} ! (automatic acceleration/deceleration).
Press either the A key or theV key td change to the parameter
F--- groupl= = — — .
W Press the ENTER key to display the first extended parameter
F wg wm
"
Press the A key to change to the dynamic braking selection
F304.

Pressing the ENTER key allows the reading of parameter setting.

Press the Ankey toychange the dynamic braking selection from{}
! to!.

. . Pressing the ENTER key alternately flashes on and off the parameter
teF304 (and chafged Value and allows the save of those values.

O O/*™NO.
@®®®®®@

If there is anything you do not understand during this operation, press the MON key several times to
start over from the step of R L€ display.

4.1.3 Search and resétting of changed parameters

Automatically searches fof only¢hose parameters that are programmed with values different from the stan-
dard default setting andidisplays them in the user parameter group D1 Parameter setting can also be
changed within this group.

Notes on opération

¢ When a value.is reprogrammed that is the same as the standard value, there will be no display within

i
[= Ly Uy

i e Theparameters programmed by the setup parameter are also displayed as changed parameters.
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B How to search and reprogram parameters
The operations of search and resetting of parameters are as follows.
Key operated LED display Operation
Displays the operation frequency (operation stopped). (When stan-
|5 ] dard monitor display selection® ? 13 is set to!} [operation fre-
quency])
= Press the MON key to display the first basic pafameter
i R} ! (automatic acceleration/deceleratiop).
@ @ oy Press either the A key or theV key to seleet "S- 11 "
T Press the ENTER key to enable the user parameter automatic edit
- function.
@ u-- t Searches for parameters that are diffegent in value from the standard
(13 = =~ ) | default setting and displays thdse parameters. Press the ENTER key
or { or the A key to change the parameter displayed. (Pressing the 7
@ @ REE key moves the search in th€'feverse direction).
2.0 Press the ENTER key.to,display the set value.
S0 Press the A key and¥key to change set value.

Press the ENTERkey 10 save the changed value. The parameter
name and the programmed value will flash on and off alternately.

®] 5

) u--F Use the sdfe, steps as those given above to display parameters that
4= =) | you wanttofsearch for or change setting with the A key andV key.
@ (@) G - When{l, ~ 1| appears again, the search is ended.
Pzgz;?:;er Avseareh can be canceled by pressing the MON key. Press the MON
L key once while the search is underway to return to the display of pa-
c O rameter setting mode.
‘I" = After that you can press the MON key to return to the status monitor
D D mode or the standard monitor mode (display of operation frequency).

If there is something thatyeu do not understand during this operation, press the key several
times and start Qv&F agaif’ from the step of R} | display.

D-6
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4.1.4 How to program setup parameters

[ Setup parametérs ]

When the standard parameter i HPissettod (standard default setting), the setup parameter is displayed.
Setting the setup parameter enable to operate.

The setup parameter selects either 50Hz or 60Hz for the base motor frequency.

Set this in line with the specifications of the motor.

The setup parameters automatically program the base motor frequency andwelatéd parameters, but those
parameters can be reprogrammed later.

The steps in setting are as follows

Key operated LED displa Qperation
B Displays the base motor fredliéhgy.
@ @ S0 Press either the A key omthe Wakey to select 50Hz or 60Hz.
' ' Press the ENTER key to(set/the base motor frequency and related pa-
@ HER - rameters.
1 TE. willsbe displayed during the setting.
o0 Displays the operation‘frequency (while stopped)

Setting of the following parameters can be changed by the setup parameters.
They are displayed as changed parameter§ during T~ .U searches .
If select of 60Hz, uL and

1 Darenot displayed as changed parameters.

Setting value 50 [ 60
Title Runction Setting value
L Upper limit ffequiency 50Hz 60Hz
i 60Hz
i Base frequency,d 50Hz (Standard)
T m 60Hz
00 Basefrequency 2 50Hz (Standard)
204 Erequency at VIA input point 2 50Hz 60Hz
=213 Freguency at VIB input point 2 50Hz 60Hz
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4.1.5 Parameters that cannot be changed while running

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while
the inverter is running.

Basic parameters

911 ! (Automatic acceleration/deceleration)
8112 (Automatic torque boost)

2143 (Automatic environment setting)

A< (Automatic function setting)
} SetF 733, and TR0 dand M3 d can

be changed while,thetinverter is running.

T M3 3 (Command mode selection)

£ M0 3 (Frequency setting mode selection)
[=4%] (Maximum frequency)

=492 (Default setting)

P (VIF control mode selection)

1 M (Electronic thermal protection characteristics selection)
Extended parameters

=307 Supply voltage correction

= 900 Auto-tuning

F <38 Rated capacity ratio of motor to inverter

4.1.6  Returning all parameters to standard default setting

Setting the standard default setting parameter = ‘32 to 3, all parameters can be returned to the those factory
default settings. (Except for N )

When = 9P is set to 3, the set, Up parameter is displayed. Setting the setup parameter enable to operate,
See 4.1.4.

Note: For more details on the standard default setting parameter i= 9P see5.7.

Notes on operatiop

* We recommendthat before this operation you write down on paper the values of those parameters,
because whenpsetting &= '42 to 3, all parameters with changed values will be returned to standard
factofyydefadlt setting.
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B Steps for returning all parameters to standard default setting
Key operated LED display Operation
e Displays the operation frequency (perform during operation stopped).
@ =TI Press the MON key to display the first basic parameter
- Q11 ! (automatic acceleration/deceleration).
@ @ YR Press the A key or the V key to chafge tode '3 .
Pressing the ENTER key displays theyprogrammed parameters.
@ oz M (= S will always display zero " " onithe right, the previous set-
B ;
ting on the left.)
pr B Press the A key or the V key to change the set value. To return to
R standard factory default settingichange to =
Pt Pressing the ENTER key/(displays "~ i=. " while returning all pa-
! rameters to factory defaultisetting.
50 The monitor returns to theydisplay of setup parameters.

Set the setup parameters./See. 4.1.4.

If there is something that you do not understandiduring this operation, press the MON key several
times and start over again from the step of S, ! display.
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5. Basic parameters Y’

Before you operate the inverter, the parameters that you must first program are the basic parameters.

5.1  Setting acceleration/deceleration time

&

! ! ! |: Automatic acceleration/deceleration

: Acceleration time 1

IH
™

FE L |: Deceleration time 1

e Function
1) For acceleration time R I_, program the time'that,ittakes for the inverter output frequency to go from
OHz to maximum frequency = H.
2) For deceleration time g £ i_ program the tifne thabit takes for the inverter output frequency to go from
maximum frequency = Hto OHz.

5.1.1  Automatic accelenation/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.
=1

* Automatically adjusts acgeleration and deceleration time within the inverter rated current in a range that
goes from 1/8 to infinity\ef programmed 2 _  and 2 Z Ctime. It goes to the optimum value taking a mar-
ginal allowance intgsconsideration.

-2

* Automatically adjusts o the shortest time within 120% of the inverter rated current. It is a value that is ob-
tained attaching imiportance to acceleration/deceleration time.

oul When load is sl Output
frequen6v (H2) frequency (Hz)
) »
< >
o] [o]
Time (s) Time (s)
f—>|

Acceleration time Deceleration time time D ion time:

i Acceleration/deceleration time i i Acceleration/deceleration time
: — decrease H

— increase |

SetR1} | (automatic acceleration/deceleration) to} or@ .
o
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Parameter setting]
Title Function Adjustment range Defdult setting
0: Disabled (manual)
=] HHE Automatic acceleration/deceleration 1: Optimum rate 0
2: Minimum rate

¥+ When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms with the load. For inverters that requires a fixed accelegation/@eceleration time, use
the manual settings (G, 3E D).

¥ Setting acceleration/deceleration time ( RCCZELC ) in conformance with/meamyload allows optimum
setting that conforms to further changes in load.

¥ Use this parameter after actually connecting the motor.

¥ Acceleration may not be complete if the load is such that the inverteris operated in the rated current vicin-
ity. If acceleration is incomplete, set acceleration/deceleration timeymanually (FI U i=0 ).

Methods of setting automatic acceleration/deceleration

Key operated LED display Operation
-om Displays the operation fre'quency. (When standard monitor display
e selection = 1 {3i8set.tol’ [operation frequency]).

T
&) 0
@

' Press the MON, key'te display the first basic parameter R} |
! (automatic acgeleration/deceleration).

Press the ENTER key to display the parameter setting.

H Pre8stthe A key to change the parameter to} or2 .
@ 1@t 1 ¢ Pressthe ENTER key to save the changed parameter. Ry !and
' Y ' %he parameter are displayed alternately.

5.1.2 Manually settingfacceleration/deceleration time

Set acceleration time from QHz,opéfation frequency to maximum frequency = H and deceleration time as the
time when operation freqdency goes from maximum frequency = H to OHz.

Output
frequency (Hz) y

£

(manual setting)

o Tim>e (s)
Parameter setting]
Title Function Adjustment range Default setting
T T | Acceleration time 1 0.1-3600 seconds 10.0
o E T | Deceleration time 1 0.1-3600 seconds 10.0
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¥ If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (for further details, see 13.1).

5.2 Increasing starting torque

: Automatic torque boost

* Function
Simultaneously switches inverter output (V/F) control and programs motor constants automatically (On-
line automatic-tuning function) to improve torque generated by theymotor. This parameter integrates the
setting of special V/F control selection such as vector contfol

Title Function Adjustment range Default setting

0: Disabled 0
1: Sensorless vector control + auto-tuning

A2 | Automatic torque boost

Note: Parameter displays on the right always returmito 0 after setting. The pervious setting is displayed on the left.
Ex.

]
(=]

1) When using vector controh(ineseasing starting torque and high-precision opera-
tions)

| Set the automatic contrgl R LIE to! (sensorless vector control + auto-tuning) |

Setting automatic cohtrol S 2 to ! (sensorless vector control + auto-tuning) provides high starting torque
bringing out the maximur¥in motor characteristics from the low-speed range. This suppresses changes in
motor speed causedyby fluctuations in load to provide high precision operation. This is an optimum feature for
elevators and otherload transporting machinery.

Methods of'setting

Key, operated LED display Operation
Displays the operation frequency. (Perform during operation
oo stopped.) (When standard monitor display selection = 2 13 is set to
T [operation frequency])
PR Press the MON key to display the first basic parameter R i} !
i

C

(automatic acceleration/deceleration).

Press the A key to change the parameter to =i} 2 (automatic torque
boost).

[ ]
[ ]

Press the ENTER key to display the parameter setting.

®OO®
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Key operated LED display Operation
0 ! Press the A key to change the parameter to 1 (sensorless vector

control + auto-tuning).

@ pR=T Press the ENTER key to save tlhe changed parameter. R} = and
the parameter are alternately displayed.

Note 1: Setting V/F control selection P& to 3 (sensorless vector control) provides the same characteristics as

when <30 (auto-tuning) is set to 2. = See 5.12

Note 2: Setting AL to! ally programs P& to 3.

If vector control cannot be programmed....

First read the precautions about vector control in 5.12, 6.
1) If the desired torque cannot be obtained, see 6.13, 3.
2) If auto-tuning error "I= &= ~ " appears, see 6.13, 3.

B P12 (automatic torque boost) and P& (V/F cdhtrel Mode selection)
Automatic torque boost is the parameter for setting V/feontrél mode selection (P& :3 ) and auto-
tuning (F“ 30 ) together. That is why all parameters rélatéd,to Ruz change automatically when

Rii2is changed.

Automatically programmed parameters
U2 Pe FUCO
€heckithe programmed value of P &= .
(IF 52 is not changed, it becomes 0 -
(WIF constant) )

Executed

1 | Sensorless vector control
N 3| Sépsorless vector control ' .
+ auto-tuning (i_after execution)

CJ

DisplaysD after resetting P

2) Increasing torque manugally (\//F constant control)

The VF-S9 inverter js"set 10 this control mode by factory default.
This is the setting of censtant torque characteristics that are suited for such things as conveyors. It can also

be used to manually inCréase, starting torque.

If VIF constant controlissprogrammed after CharSing RuZ
Set V/R control mode selection ' & to 0 (V/F constant)
= See 5.12.

Note #: If'you want to increase torque further, raise the setting value of manual torque boost b .
How to set manual torque boost parameter u i = See 5.13.
Note2" V/F control selection ™= to 1 (variable torque) is an effective setting for the load on such

equipment as fans and pumps. = See 5.12.
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5.3

Setting environmental protection

: Automatic environment setting

« Function
This automatically programs all parameters related to inverter environmentalyprotection (auto-restart or
ride-through control after momentary power failure, supply voltage correction, aceeleration/deceleration S-
pattern).

This parameter is especially suitable for wind force or hydraulic machinery sué€h as fans and pumps
Note: Do not use this parameter for equipment such as transportefs, since’it is dangerous to operate
automatically such equipment after temporary stops.

Parameter setting]

Title Function Adjdstment range Default setting
. . - 0:\Disabled
[}
2113 | Automatic environment setting 1: Automatic setting 0
Values of automatically programmed parameters
Title Function == Default setting
= 38 i | Auto-restart control selection 1: Al auto-restart after 0: Disabled
momentary stop
=372 | Regenerative power rideshrough cofitrol | 1: Enabled 0: Disabled
1: Supply voltage 1: Supply voltage cor-
Z377 | Supply voltage correction corrected, output volt- rected, output voltage
age limited limited
ES02 | Acceleration/decelefation fvpattern 1: S-pattern 1 0: Linear

5.4  Setting parameters by operating method

: Automatic function setting

* Function:
Automatically®programs all parameters (parameters described below) related to the functions by selecting

the inverter's operating method.
Thé major functions can be programmed simply.

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: Coast stop
R | Automatic function setting 2: 3-wire operation 0
3: External input UP/DOWN setting
4: 4-20mA current input operation
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Automatically programmed functions and parameter set values

Default setting 1: Coast stop 2: 3-wire opera- 3: External input 4:4-20MA current
tion UP/DOWN set- inputioperation
ting
no 2: Potentiometer 2: Potentiometer | 2: Potentiometer * Sg:;?tion 0: Terminal board
£mn 1:(:;):erlati0n 0: Terminal board | 0: Terminal board | 0: Terminal board™| 0: Terminal board
= N ()] 2:F 2:F 2:F 2:F 2:F
12w 3R 3R 3R 3:R 3:R
£ 113 (RST) 10: RST 10: RST 10: RST 10: RST 10: RST
=g (s 6: SS1 6: SS1 6: SS1 41: UP 6: SS1
F 152 7: 882 7: 882 7: 882 42: DOWN 38: FCHG
=153 8: SS3 1:ST 49: HD 43; CLR 1: ST
0: Activated by 0: Activated by
= o3 1: Always active turning ST on 1: Always active 1: Always active turning ST on
active active
200 0: VIA/II 0: VIA/II 0: VIA/II 3: UP/DOWN 0: VIA/II
20 - - - - 20%
F202 - - : - -
F203 - - - - -
F20 - - - - -
F2 10 - - - 1 -
20 - - - 0.1Hz -
F2 12 - - - 1 -
=213 - - - 0.1Hz -

Disabled (R 0 )

Input terminals and parameters are standards programmed at the factory.

Coast stop (P~ e )

Setting fog,coast'stopping. ST (standby signal) is assigned to the S3 terminal and the operation is controlled
by thefon andoff of the S3 terminal.

3-wire @perafion (B 1= : 2 )

Can be operated by a momentary push-button. HD (operation holding) is assigned to the terminal S3. A
self-holding of operations is made in the inverter by connecting the stop switch (b-contact) to the S3 termi-
nal and connecting the running switch (a-contact) to the F terminal or the R terminal.

External input UP/DOWN setting
(Bu=:3

)

Allows setting of frequency with the input from an external contact. Can be applied to changes of frequen-
cies from several locations. UP (frequency up signal input from external contact) is assigned to the S1 ter-
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minal, and DOWN (frequency down signal input from external contact) are assigred to the S2 and CLR (fre-
quency up/down clear signal input from external contact) are assigned to the S3 terminalsfrespectively.
Frequencies can be changed by input to the S1 and S2 terminals.

| 4-20mA current input operation

(B4

Used for setting frequencies with 4-20mA current input. Priority is given to current input and FCHG (fre-
quency command forced switching) and ST (standby terminal) are assigned tothesS$2 and S3 terminals re-
spectively. Remote/manual control (by different frequency commands) can be,switefied by input to the S2
terminal. The S3 terminal can also be used for coast stop.

5.5 Selection of operation mode

~rir . ;
: Command mode selection

720 | Frequency setting mode seleetion

* Function
These parameters are to program which command tofthe inverter (from operation panel or terminal board)
will be given priority in running/stopping theseperation and in frequency setting (internal potentiometer, op-
eration panel or terminal board).

<Command mode selection>

Title Function Adjustment range Default setting
T MMA | Command mode seléection ? I)e;::;nrﬁfzzfa 1

[Setting value

G : Termlqal boarq ©ON and OFF of an external signal Runs and stops operation.
operation

W Press the @ and keys on the operation panel to Run and stop a run.

operation Performs the Run and stop of a run when the optional expansion panel is used.

* There are tWo types of function: the function that conforms to commands selected byf_- 10, and the func-
tion that'eonforms only to commands from the terminal board. See the table of input terminal function selection
in Chapter 11

* When'priority is given to commands from a linked computer or terminal board, they have priority over the set-

ting oflad O .
<Freguency setting mode selection>
Title Function Adjustment range Default setting
0: Terminal board
=hog Frequency setting mode selection 1: Operation panel 2
2: Internal potentiometer
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5.6

[Setting values

G . Terminal board Frequency setting commands are entered by external signals. (VIA/YIB termi-
nals: 0-10Vdc or Il terminal: 4-20mAdc)
Press the @ key or the @ key on either the operation panelor the ex-

pansion panel (optional) to set frequency.

Operation
panel
5. The internal potentiometer to the inverter is used for sefting frequencies. Turning
= potentiometer the notches clockwise raises the frequency.
¢ No matter what value the command mode selection — ! *2d and the frequengy setting mode selection ~Nog
are set to the control input terminal functions described below are always in operative state.
* Reset terminal (default setting: RST, valid only for tripping)
* Standby terminal (when programmed by programmable input terminal funetions).
o External input trip stop terminal (when programmed by programmabletinput terminal functions)
¥ To make changes in the command mode selection —{ %22 and the ffequéncy setting mode selection =133,

first stop the inverter temporarily. (Can be changed while in operatiof*when F00 s setto E'.)
B Preset-speed operation

T3 set to 3 (Terminal board).
FN33: validin all setting values.

Meter setting and adjustment

: Meter selection
: Meter adjustment

* Function
The signal output from'the FM terminal is an analog voltage signal.
For the meter, usefeithepa full-scale 0-1mAdc ammeter or full-scale 0-7.5Vdc (or 10Vdc) voltmeter.
Note that the jumpenpin’JP302 can be set to switch to 0-20mA (4-20mA) current output. Adjust to 4-
20mA with=53& parameter (meter bias).
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B Adjustment scale with meter adjustment =t parameter

Connect meters as shown below.

<Frequency meter>

FM

+ Meter: frequency meter

(default setting)

VF—S9

L

cC

The reading of the
frequency meter
will fluctuate during

scale adjustment.

¥ Optional frequency meter: QS-60T

Connected meter selection parameters]

<Ammeter>

4Meter: ammeter

(FIisL=1

£

The reading of the
frequency meter
will fluctuate during
scale adjustment.

+

aximum ammeter scale at least 150
ent of the inverter's rated output current

Title Function justment range Default setting
0: Output frequel
1: Output
. 2: Set frequ
FNSL | Meter selection 3:For a entycurrent fixed at 100%) 0
4: Invertér lo: ctor
5: Outp! wer
(=] Meter adjustment - -
v
B Resolution
All FM terminals have a maximumef 6
B Example of 4-20mA pr%med output (for details, see 6.15.10)
g MeamefEgs
F592:0 . FE82:20 | SeteF532
100% | K\ 100% I_ILaEJLiStlngtEe_bfs; 2
\ /"
% 0%
0 20mA 20mA
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5.7

[Example of how to adjustment the FM terminal frequency meter]

*

Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
B S0 0 Displays the operation frequency. (When standard monitor display selec-
e tionF 7 I3 is set tol] [operation frequency]
@ =TI Press the MON key to display the first basic paraméterf=R! ! | (automatic
- acceleration/deceleration) .
@ @ =N Press either the A key or theV key to select™=, 1%
@ E G . G Press the ENTER key to display the operatign fréquency.
5 ‘] Press the A key or the V key to adjustthe meter. The meter reading will
e change at this time but be careful because there will be no change in the
inverter's digital LED (monitor) indication.
=Y {Hint
It'§ easier to make the adjustment if
yotWpush and hold for several seconds.
SO neEn The adjustment isigomplete. == ¥ | and the frequency are displayed alter-
- ' 11 nately.
The display returhis to its original indications (displaying the operation
s 0 frequency). (When standard monitor display selection

£ 1D is sét tohloperation frequency].

B Adjusting the meter in invertefistop state
If, when adjusting the meter for output eurrentythere are large fluctuations in data during adjustment, making
adjustment difficult, the meter can bgfadjusted in inverter stop state.
When setting= 'S L to Sfor adjustrgent (100% fixed current), a signal of absolute values will be output
(inverter's rated current = 100%). In this'state, adjust the meter with the Fn (Meter adjustment) parameter.
After meter adjustment is ehdedhsetd” /7 = L to ! (output current).

Standard default setting

rDefatlt setting

e  Ednction

Allews setfing of all parameters to the standard default setting, etc. at one time.

Title

Function

Adjustment range Default setting

- 1o

Standard setting mode selection

0~ 2: - (invalid)
3: Default setting
4: Trip clear 0
5: Cumulative operation time clear

6: Initialize inverter type information
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* This function will be displayed as 2 during reading on the right. This previous setting is displayed.
Ex.

3 0

* = '3 cannot be set during the inverter operating. Always stop the inverter first and then pregram.

[Setting values]
Default setting(=Y9 P =3) |

Setting = '3 2 to 3 will return all parameters to the standard values that'wefe pfogrammed at the factory.
¥ When 3 is programmed, = | will be displayed for a short timeaftersetting and will then be erased

and displayed the original indication ( setup parameter)&Jrip history data will be cleared at this
time. For setting setup parameters, see 4.1.4.
| Trip clear(= 9P =)
Setting = '3 P to Y initializes the past four sets of recorded efrorhistory data.
% _(The parameter does not change.)

Cumulative operation time clear (= 9P =5) |

Setting = '3 P to S allows the initial resetting Shthe cumulative operation time monitor (0 [zero] time).

Initialize inverter type information (& 9P =&
Setting = '3 P to 5 clears the trips when an .= 9P format error occurs. But if the = &= 9P displayed, call
us.

5.8 Selecting forward and reverse runs (operation panel
only)

: Forward/reverse run selection

L. Function
Program the (direction of rotation when the running and stopping are made using the RUN key and STOP
key on the operation panel. Valid when{_ 24 (command mode) is set to 1 (operation panel).

B Parameter setting
Title Function Adjustment range Default setting

= Forward/reverse run selection 0: Forward run_1: Reverse run 0

* Check the direction of rotation on the status monitor.
=~ —F: Forward run
& ~ —~: Reverse run = For monitoring, see 8.1.
* When the F and R terminals are used for switching between forward and reverse rotation from the ter-
minal board, the = ~ forward/reverse run selection is rendered invalid.
Short across the F-CC terminals: forward rotation

E-11
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Short across the R-CC terminals: reverse rotation

* Reverse rotation is valid if short across the F-CC terminals and R-CC terminals at the sar@.

* This function is valid only when —¥2d is set to 1 (operation panel).

5.9 Maximum frequency .

: Maximum frequency &%

{ o Function ’
1) Programs the range of frequencies output by the inverter (maxil alues).

2) This frequency is used as the reference for accelerauon/deceleb

Output frequency When
(Hz)A Erkson
80Hz : |s function determines the
When maximum value in line with the
60Hz E:so ratings of the motor and load.

Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.

. \
0 100% 4Fre cy setting signal (%)

NC) i_ as necessary.

* If = His increased, adjust the upper Ilm t

B Parameter setting
Title Function Adjustment range Default setting
=R ] Maximum frequency ‘ 30.0 ~ 400 (Hz) 80.0

5.10 Upper limit a’ er limit frequencies

- Upp! equency

mit frequency

Progr lower limit frequency that determines the lower limit of the output frequency and the upper
limit frequency that determines the upper limit of that frequency.

L 4
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Ui limit Lower-limit
Output frequency (Hz) frzgirerllg Output frequency (Hz) frequency 'O

[zl il )
a IL e
i .
L
> O >
0 100% 0 Y 100%
Frequency setting signal el setting signal

*  Frequencies that go output frequency

higher than 31 will nnot be set at less
not be output. thani_ L .

B Parameter setting

Title Function }nt range Setting after setup
(1 Upper limit frequency 0. h 50 or 60 *
[ Lower limit frequency 0 ~\b{Hz) 0.0

* Setting value depending on the end of Type— .

AN, WN : 60Hz, WP : 50Hz K
5.11 Base frequency ()%

\ =4
Vi .
B v
e Function
Sets the base frequenc co, ance with load specifications or the motor's rated frequency.

. . h .
Note: This is an important Mthat determines the constant torque control area.

A

equency voltage
=
[}
g
3
g
5
]
o Out;ﬂ frequency (Hz)

Function Adjustment range Setting after setup
ol Base frequency 1 25 ~ 400 (Hz) 50 or 60 *

*

Setting value depending on the end of Type — form.
AN, WN : 60Hz, WP : 50Hz

E-13
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5.12 Selecting control mode

: V/F control mode selection

* Function
With VF-S9, the V/F controls shown below can be selected
QOVI/F constant
OVariable torque
OAutomatic torque boost
OSensorless vector control
OAutomatic energy-saving
(*1) "Automatic torque boost R L} | " parameter can automatically,setithis parameter and auto-tuning at a
time.

B Parameter setting
5 Title Function Adjustment range Default setting

#VIRconstant

3 Variable torque
: “Automatic torque boost 0
“WSensorless vector control
4 Automatic energy-saving

Pe V/F control mode selection

» AN & O

Setting V/F control mode selection t6)3 (seénsorless vector control)]
Key operated LED display Operation

e =] Displays the operation frequency. (When standard monitor display

sélection F 1 1D is set to 0 [operation frequency])

Press the MON key to display the first basic parameter R} |
(automatic acceleration/deceleration).

Press the A key to change the parameter to P& (V/F control mode
selection).

Press the ENTER key to display the parameter setting. (Standard
default setting: & (V/F constant))

Press the A key to change the parameter to 3 (sensorless vector
control).

Press the ENTER key to save the changed parameter. P& and the
parameter set value are displayed alternately.

3P

%) O|O®
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1) Constant torque characteristics (general method of use) O
Setting of V/F control mode selection P e toD (V/F constant) |
This is applied to loads with equipment like conveyors and cranes that require the same to| t low

speeds as at rated speeds.

L 4
A
Base frequency voltage
F305 %

g

@

; o

§

g

s | O\

(o}

Base frequeng
To increase the torque further, increase the setting v:

m Output frequency (Hz)
anual torque boost L b.
= For more details, see 5.13.
2) Setting for fans and pumps
Setting of V/F control selection P = to | % rque)

This is appropriate for load characteristic hings as fans, pumps and blowers in which the torque in
relation to load rotation speed is proporti square.

Base frequency voltags

FI06

pubvoltage (%,

“«

o

>
>
Base frequency Output frequency (Hz)

S
Con

RV

E-15
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3) Increasing starting torque O

Setting V/F control selection? - toe (automatic torque boost) | ‘ ?
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) fr verter.
This gives steady torque for stable runs.

Base frequency voltage‘ N

F305

(%)

©
<}
s
°
>
5
8
5
o

4

@.
S
It ON

>
Base freglie Output frequency (Hz)
u

Note: This control system can oscillate and destab pending on the load. If that should
happen, set V/F control mode selection to constant) and increase torque manually.
d

* Automatically
adjusts the amount
of torque boost.

* Motor constant must be set

If the motor you are using is a 4P Toshiba standard% if it has the same capacity as the inverter,

there is basically no need to set the motor cons

There are two procedures for setting the

1) The motor constant can be set auto
F4YlCt 2

2) Each motor constant can be set in

( -tuning). Program the extended parameter
= For details, see selection 2 in 6.13.
= For details, see selection 3 in 6.13.

4) Sensorless vector control- sing starting torque and achieving high-precision
operation. 4

¥

Setting of V/F control Won P'i= to3 (Sensorless vector control) |
trol

Using sensorless vector r.x h a Toshiba standard motor will provide the highest torque at the lowest
speed ranges. The e obtained through the use of sensorless vector control are described below.

(1) Provides large startinggtorque.
(2) Effective when s eration is required to move smoothly up from the lowest speeds.

(3) Effective in ion of load fluctuations caused by motor slippage.

* Mot stapt must be set
If the youd are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basi€ally no need to set the motor constant.
There are three procedures for setting motor constants.
L 4
The sensorless vector control and motor constants (auto-tuning) can be set at a time.
Set the basic parameter R 2 to'. = For details, see 1in 5.2.
) The motor constant can be automatically set (auto-tuning).
Set the extended parameter <33 to 2. = For details, see selection 2 in 6.13.

E-16
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=

3) Each motor constant can be set individually. = For details, see selection 3 in 6.13. O

Energy-saving
| Setting V/F control mode selection P = to™} (automatic energy-saving) |

Energy can be saved in all speed areas by detecting load current and flowing the optimum<®urrent that fits

the load.
Motor constant must be set
acity as the inverter, there

The motor you are using is a 4P Toshiba standard motor and if it has the %

is basically no need to set the motor constant.
There are two procedures for setting the motor constant.
1) The motor constant can be set automatically (auto-tuning). Set tie extefided parameter = <30 to 2.

s, see selection 2 in 6.13.
2) Each motor constant can be set individually. @tails, see selection 3in 6.13.
Precautions on vector control @
1) The sensorless vector control exerts its characteristi ively in frequency areas below the base fre-
quency (—L). The same characteristics will ni ined in areas above the base frequency.
2) Set the base frequency to anywhere from 4 1 during sensorless vector control ( Pe=3 )
3) Use a general purpose squirrel-cage motor Wwith acity that is the same as the inverter's rated capac-
ity or one rank below.
The minimum applicable motor capacity i E
4) Use a motor that has 2~8 P. @

5) Always operate the motor in si peration (one inverter to one motor). Sensorless vector control can-

not be used when one inverteis operated with more than one motor.

6) The maximum length of wir e n the inverter and motor is 30 meters. If the wires are longer than
30 meters, set standard a‘%g with the wires connected to improve low-speed torque during sen-
sorless vector control.

However the effeéts ofiwoltage drop cause motor-generated torque in the vicinity of rated frequency to be

somewhat lower. \

7) Connecting or surge voltage suppression filter between the inverter and the motor may reduce
motor-gener; . Setting auto-tuning may also cause a trip (£ &= m ) rendering sensorless vector
control unusable'

Q>®
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5.13 Manual torque boost — increasing torque at low O
speeds C)
: Torque boost 1 ¢
)
e Function
If torque is inadequate at low speeds, increase torque by raising the torque b% with this parame-
ter.
A
Base frequency voltage| & 375
(]
g
o
>=
3%
S
<]
!
e frequency Output frequency (Hz)
Parameters
Title Function Adjustment range Default setting
According to model

ub Torque boost 1 \ 0~30 (%) (See section 11)

N\HF constant) and 1 (variable torque).
sach inverter capacity. Be careful not to increase the torque boost

* Valid for the standard default setting
Note 1: The optimum value is programme '@

rate too much because it c: cause an overcurrent trip at startup. If you are going to change the set
values, keep them within+2% of the standard default values.
5.14 Setting the\&tromc thermal

'@onic thermal protection characteristic selection

otor electronic thermal protection level 1

Function
Selects the electronic thermal protection characteristics that fit with the ratings and characteristics of the

otor. This is the same parameter as the extended parameter = 5 31. The set values will be the same

no matter which one is changed.
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B Parameter setting

Title Function Adjustment range Default setting
Setting Overload | Overload
value protection stall
0 ®] X
1 Standard [¢] [¢)
oA Electronic thermal protection 2 motor X X o
et characteristics selection 3 X O
4 O, X
5 VF mqtor 6] 6)
6 (special v »
7 motor) N o
=k Motor electronic thermal pro-
(ES00) | tection level 1 P 107100 (%) 100

O :valid, x : invalid

1) Setting the electronic thermal protection chavacteristics selection| J¢ /7 | and
motor electronic thermal protection level

The electronic thermal protection characteristics Selection 31 Tis used to enable or disable the motor
overload trip function (2L 2') and the overload stalf¥dhction.

While the inverter overload trip ( oo ) willsbe inteonstant detect operation, the motor overload trip ( oLe )
can be selected using the parameter i .

{ Explanation of terms

Overload stall: When the invester detects an overload, this function automatically lowers the output
frequengy befere the motor overload trip3t_ 2 is activated. The soft stall function
allows,the(drive to run with balanced load current frequency without a trip. This is an
optimum function for equipment such as fans, pumps and blowers with variable
térgueteharacteristics that the load current decreases as the operating speed de-
creases.

Note: Do not'use the overload stall function with loads having constant torque characteristics (such as

copveyor, belts in which load current is fixed with no relation to speed).

[Using standard motors (other than motors intended for use with inverters)]
When a'motofis used in the lower frequency range than the rated frequency, that will decrease the cooling
gffects’for the motor. This speeds up the start of overload detection operations when a standard motor is
used in ofder to prevent overheating.
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B Setting of electronic thermal protection characteristics selection

oM
[

[

Setting value | Overload protection Overload stall
a o X
! (0] (0]
2 X X
3 X o

O :valid, x : invalid

B Setting of motor electronic thermal protection level 1
If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor
is smaller than the rated current of the inverter, adjust the electronig,thétmial protection level 1i= Hr so

that it fits the motor's rated current.

Output current reduction factor

[%)A]
A
EH-[x1.0
x0.55
>
o >
30 Hz Output frequency (Hz)

Note:

The motor overload protection start level is fixed at 30Hz.

Example of setting: Whep'the \VFS9-2007PM is running with a 0.4kW motor having 2A rated current ]

Key operated LED display, Operation
Displays the operation frequency (perform during stop).
. o (When standard monitor display selection = 13 is set tol2}
[operation frequency])
@ - Press the MON key to display the first basic parameter R} !
- (automatic acceleration/deceleration).
Press either the A key or theVV key to change the parameter to
Ehe lene
@ :DD Press the ENTER key to display the parameter setting. (Standard

default setting: 100%)

Press the A key to change the parameter to

Y 171 (= motor rated current/inverter output rated current x 100 =
2.0/4.8 x 100).
(When PWM carrier frequency = 233 is set to 12kHz.)

< iekRe

Press the ENTER key to save the changed parameter.
= =~ and the parameter set value are displayed alternately.
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O :valid, x : invalid
A VF motor (a motor for use with an inverter) can be used in lowe cy ranges than the general-
purpose motor, but if that frequency is extremely low, the effectsiof ing on the motor will deteriorate.

[Using a VF motor (motor for use with inverter)] O
B Setting selection of electronic thermal protection characteristics C)
Setting value | Overload protection Overload stall
] o X *
= (¢} (¢}
5 x x %
= X (¢] z\

B Setting the motor electronic thermal protection,level 1
If the capacity of the motor being used is smaller tha ity of the inverter, or the rated current of
the motor is smaller than the rated current of th ust the electronic thermal protection level 1
=~ so that it fits the motor's rated current.
*__If the indications are in percentages (%

(o}

[Ed=1x10

EH~ |x0.

3
>

6Hz Output frequency (Hz)
&, setii otor overload protection start level

E-21
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2) Inverter over load characteristics

O

Set to protect the inverter unit. Cannot be changed or turned off by parameter setting.
If the inverter overload trip function (I3 1) is activated frequently, this can be improved by adjusti e
stall operation level = 53 | downward or increasing the acceleration time = _ i or deceleration time &= L.

Inverter overload

Time [s] A %
100%: inverterra&
5o Q
“ o Output current [%]

Function
A maximum of

steps can be selected just by switching an external contact signal. Multi-speed

frequencies e programmed anywhere from the lower limit frequency i L to the upper limit frequency

Bl
L P

1)

4
[Setting m d]
Run/stop

The starting and stopping control is done from the terminal board.

[ Tite 4] Function Adjustment range Setting
CR2 | command mode selection (1) -(ge;g'le:]t?tlr?z:?el 1

:If speed commands (analog signal or digital input) are switched in line with preset-speed operations, select
the terminal board using the frequency setting mode selection =3d . = See 3)or5.5
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2) Preset-speed frequency setting O

Set the speed (frequency) of the number of steps necessary. O
Setting from speed 1 to speed 7
Title Function Adjustment range Default setting
] = v
5~ No'rS'- ! Preset-speed operation frequencies 0.0
Fego Fees |17
Setting from speed 8 to speed 15
Title Function Default setting
F2E71 S 294 | Preset-speed frequencies 8~15 0.0
Examples of preset-speed contact input signals (JP301 set to sink
Speed commands other than preset-speed com valid when all are OFF)
Terminal
1]2]3]als]s 1314 ] 15
S1-CC | O - o - o - o
s2cc | - |o|oO | - - lo|o
S3-CC - - - o o - - - - O|lO0]0O]|O
RST-CC [ - - - - - - - o o [e) ] o [e) o [e)

¥ Terminal functions are as follow:

Terminal S1. Input t unction selection 4 (S1)F | 1~ =6 (SS1)
Terminal S2.... unction selection 5 (S2)F 1 15=7 (SS2)
Terminal S3.... unction selection 6 (S3)F | 15 =8 (SS3)
Terminal RST. al function selection 3 (RST)F | 13 =9 (SS4)

v S84 is not allocated t@m default setting. Use the input terminal function selection to allocate SS4
an idle terminal. | example the RST terminal is used for SS4.

Example of a connect iagfam (JP301 set to sink logic)

F (Forward run)

\@ R (Reverse run)
cc
S1

s2

VF-S9
Forward

Reverse

Preset-speed 1
Preset-speed 2

Preset-speed 3

Preset-speed 4
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3)  Using other speed commands with preset-speed command O
_ ‘ 4
Comman%l:'r_\!ocde selection 0 : Terminal board 1 : Operation panel V
. 0 : Terminal R " 0 : Terminal . "
Frequenc_y settm'g_' board 1 : Operation 2 : Potentiometer board 1+ Operation 2 : Potentiometer
mode selection =15, A : panel : panel
nalog signal Analog signal
Entered Preset - speed command Analog signal |Operati anel| Potentiometer
Preset - speed Valid Note: Valid Valid
command Not Analog signal | Operation panel | Potentiometer . ) _
entered Valid Command Valid Valid (The inverter doesn't 1 - speed command.)
Note) The preset-speed command is always given priority when other speed/(co ds are input at the

same time.

Below is an example of 7-step speed operation with standard default

Output frequency A
[Hz] 1
Time
[¢] > sl
ON
ST-CC —’ OFF
oN
F-CC L OFF
OoN
S1-CC _’ OFF
OoN
S2-CC —  OFF
oN
S3-CC L OFF
Example of 7-step speed operation
L 4
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6. Extended-parameters

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify pa-
rameter settings as required. See Section 11, Table of extended parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal

F 100 |- Low-speed signal output frequency

* Function
When the output frequency exceeds the setting of\this pafameter, an ON signal will be generated. This
signal can be used as an electromagnetic bfake exGitation/release signal.
* Relay output (250Vac-2A (cos ¢ = 1), 30Vdex1A, 250Vac -1A (cos ¢ = 0.4) at RY-RC or FLA-FLC-
FLB terminals (Default setting: RY-RC):
* Open-collector output (24Vdc-50mA [maximum]) can also be set at OUT terminal.

Parameter setting]

Title Function Adjustment range Default setting
£ 127 | Low-speed signal‘butputfrequency 0.0~FH (Hz) 0.0
Outputfrequency
[HzZ] A
Set frequency
£ 00
o >
Time [sec]
Low-speed signal output
RY-RC terminals (Default setting) ON
P24-OUT terminals OFF
FLA-FLC-FLB terminals

[Low—speed signal output: Inverted

] )

F-1
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[Connection diagram for sink logic]

[Incase of relay]

AN

O RC

O RY

Output terminal setting
Output of the low-speed signal (ON signal) between the RY and RCterminals is the factory default set-
ting of the output terminal selection parameter. This setting must besghanged to invert the polarity of

the signal.
Parameter setting]
Title Function Adjustment range Setting
£ 130 Output terminal selection 1 0.-29 4 (ONOsrlgnaI)
' () | .
(RC-RY) (see section 11) 5 (OFF signal)

If the signal output from OUT terminal, set= ¥3 Noghe value.

6.1.2

Output of designated frequency reach signal

: Speed reach detéetion band

* Function
When the output frequendy becoffies equal to the designated frequency the setting of this= 113 2
parameter, an ON or QEF'signal is generated.
Parameter setting‘ef designated frequency and detection band
Title Function Adjustment range Default setting
ISR Speedieach detection band 0.0~F K (Hz) 25

B Parameténsetting of output terminal selection
Tifle Function Adjustment range Setting
= 3 Output terminal 0-29 6: RCH (Designated f(;fquency - ON signal),
. .

selection 2 (OUT)

(See section 11)

7: RCH (Designated frequency - OFF signal)
Note: Select the & 30T parameter to specify RY-RC terminal output, or the & 3 parameter to specify
FLA-FLC-FLB terminal output.
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6.1.3

Designated frequency | + F 10,

Output frequency [Hz]

[[Dest

frequency |

Designated frequency | — [€ 172

Designated frequency attainment signal 0

RY-RC

P24-OUT (Default setting)
FLA-FLC-FLB

[Speed attainment set frequency: Inverted

N

I
Time [s]

ON
OFF

ON
OFF :l

Output of set frequency speed‘reach signal

: Speed reach setting frequéhey
: Speed reach detection bafid

* Function
When the output frequency becomeg eguahto the setting of the’= 13} ! parameter * the setting of
the= 132 parameter, an QN oROFFR,signal is generated.
B Parameter setting of set freguency and detection band
Title Fdinétion Adjustment range Default setting
= 13 1| Speed reach settidg frequency 0.0~ (Hz) 0.0
-0 Speed reach detéetion band 0.0~FH (Hz) 25
B Parameter setting, of output terminal selection
Title Function Adjustment range Setting
6: RCH
=13 (Designated frequency - ON signal),

Otitput terminal
selection 2 (OUT)

0-~29
(See section 11)

(Designated

or
7: RCH
frequency - OFF signal)

NoteSelectthe = 30T parameter to specify RY-RC terminal output, or the & 3 parameter to specify

FLA-FLC-FLB terminal output.
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1) If the detection band value + the set frequency is less than the designated fre-

Hz]

3

quency
Output frequency
A
EL+E L
Pl
ELI-EL
Set frequency speed reach detection signal
RY-RC
P24-OUT
FLA/FLC/FLB -

Set frequency speed reach signal: Inverted —

6.2 Input signal selection

>
Time [sec]

ON
OFF

ON
OFF

6.2.1 Changing the standby sighalMunction

=Ry /¥ : ST (standby) signal sglegtion

* Function
the ST (standby) signal.

2) Standby always on

The F103 parameter specifies stapdby¥function activation timing, depending on the particular status of
1) Standby on only when STijs 6n (ST-CC on: Standby, ST-CC off: Gate off [Coast stop])

3) Synchronized with E/R{F/R=CC on: Forward/reverse run, F/R-CC off: Coast stop)
4) Standby on only, Whem'ST is off (ST-CC off: Standby, ST-CC on: Gate off [Coast stop])

B Parameter settiig

Title Function

Adjustment range

Default setting

0: Standby on when ST is on
g . 1: Standby always on
Im]
FIDINSYEwR! selection 2 Interlocked with F/R
3: Standby on when ST is off
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1) Standby on when ST is on
Motor speed
Coast stop Use this setting if an ST (standby)
/ terminal is required.
* The ST terminal is not agsigned
0 { as standard default setting.

F-CC J
ST-CC

Assign thefST function to an
idle ifiput temminal by the input
terminal'selection.

32 g2V

2) Standby always on (Default setting)

The inverter enters a standby status, irrespective of the ST signal status. Motor rotation stops according to
the selected deceleration time at the set frequency.

3) Interlocked with F/R

Motor speed
Coast stop
Turning the operation
/ signal (F/R) off causes
the motor to coast to a
0 f > stop.
ON
F-CC I S 3

4) Standby on when ST is off

Inversion of item 1) above.

6.2.2 Setting the réset signal

. RST(reset) signal selection

i e Function
ThefF 0% parameter specifies reset function activation timing, depending on the particular status of
the RST (reset) signal.
1) Stapdard setting (reset on when RST-CC on to off)
2), Activated by turning RST off (reset on when RST-CC off to on)

¢ THiIs pardmeter is available in the modifying input terminal functions (= ! ! 1~F ! 15)=10 (RST).

« 4o reset the protective function on the parameter setting FE22=0 do any of the following.
1."Turn off the power.
2. Press the STOP key twice while the protection function is displayed.
3. Turn on and off the error reset control input signal.
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B Parameter setting
Title Function Adjustment range Default setting
: Standard setting
£ Ny RST signal selection (reset on when RST-CC on to off) 0

6.3

: Activated by turning RST off

(reset on when RST-CC off to on)

Terminal function selection

6.3.1  Keeping an input terminal function always’active (ON)
: Always-active function selection
; « Function
This parameter specifies an input terminal function thatis‘always to be kept active (ON). (Only one
function selectable)
B Parameter setting
Title Function Adjustment range Default setting
= 1 13 | Always-active function selection 0 ~ 51 (See section 11) 0
6.3.2 Modifying input terminal functions
£} !/ Input terminal selection 1 (F)
F ! 12 | Input terminakselection 2 (R)
£ ! 17| Inputterminal selection 3 (RST)

: Input terminal selection 4 (S1)

“Inpdt terminal selection 5 (S2)

#Input terminal selection 6 (S3)

Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.
The desired contact input terminal functions can be selected from 51 types. This gives system design flexi-

bility.
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B Setting of contact input terminal function
Terminal Title Function Adjustment range Defaulfisetting
symbol
. ) " 0 (Without assigned
- o _.
= 1 10 | Always-active function selection function)
F £ 1 ! 1] Input terminal selection 1 (F) 2 (Forward run)
R = 1 12 | Input terminal selection 2 (R) 0'51. 3 (Reverse run)
- - (See Settion
RST = 1 13| Input terminal selection 3 (RST) table of inputiterndi®’| 10 (Reset)
S1 £ ' 14 | Input terminal selection 4 (S1) nal fupictiops) 6 (Preset-speed 1)
S2 £ 1 15 | Input terminal selection 5 (S2) 7 (Preset-speed 2)
S3 = 1 15 | Input terminal selection 6 (S3) 8 (Preset-speed 3)

Note: The function that has been selected using = !

ways activated.

B Connection method

1) A-contact input (Sink logic)

Inverter

Input terminal

cc

A-contactswitch

13 (alway$"aetive function selection parameter) is al-

This function is activated when the input
terminal and CC (common) are short-
circuited. Use this function to specify
forward/reverse run or a preset-speed

operation.

2) Connection with transister output

Programmable controller

Input terminal

%

i % Operation can be controlled by connecting
i the input and CC (common) terminals to the :
output (no-contacts switch) of the i
programmable controller. Use this function

to specify forward/reverse run or a preset-
speed operation. Use a transistor that
operates at 24Vdc/5mA.

Interface between programmable controller and inverter

When operation is to be controlled using a programmable controller of the open-collector output

type, if the programmable controller is turned off with the inverter on, the difference in control power
potential will cause wrong signals to be sent to the inverter as shown in the diagram below. Be sure
to provide an interlock so that the programmable controller cannot be turned off when the inverter is

on.
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Programmable controller Inverter
_ t24v 4
%Q
* % v External +24V
Fuse b . N P24 | power supply Invertgf internal
use blowou 424V
detection circuit : C_J J— supplymwer
© == com I
Fuse
3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switchingfiSypossible.
See Section 2.3 for further details.
B Example of application ... Three-wire opefatien
START,
Run: Press START.  contact-a
STOP Stop: Press STOP.  contact-b
Parameter setting]
Terminal ) . . .
symbol Title Function Adjustment range Setting
- . . 2 (Forward running
F =1 Inputiterminal selection 1 0-51 command)
. . (see Section 11) 49
S3 [ = lnput terminal selection 6 (Operation holding)
) . 1
iy -
a0 ST signal selection 0-3 (Stand by always on)

In case ofthree~wire operation, = 12 3 set to 1.
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6.3.3  Modifying output terminal functions

: Output terminal selection 1 (RY-RC)
: Output terminal selection 2 (OUT)
: Output terminal selection 3 (FLA/B/C)

Use the above parameters to send various signals from the inverter to exterhal equipment.
Up to 30 functions can be used by setting special parameters for the RY-RC, OUT, and FL (FLA, FLB, FLC)
terminals on the control terminal board.

B Examples of application

Function of RY-RC: FLA
Can be set using parameter = 30 B
Function of OUT:
Can be set using parametenfE 13 §. N
. FLC
Function of FLA/B/C:
Can be set using pafameter {32 RY

W Setting of output terminal function

?;mg:jall Title Function Adjustment range Default setting
. B=1m] . . 4 (Low-speed
RY+<RC =130 Output terminal selection 1 detection signal)
(=S ' ’ : 0~29 6 (Designated
euT 3 Output terminal selection 2 (see Section 1) frequency reach)
' . . 10
FL = 132 | Output terminal selection 3 (Failure FL)

Sink logic/source logic output (OUT)
Sink logic/source logic (output terminal logic) switching is possible.
See Section 2.3 for further details.
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6.4 Basic parameters 2

6.4.1

Switching motor characteristics via terminal input

: Base frequency 2
: Torque boost 2

& ! 73 |: Motor electronic-thermal protection level 2

Function

Use the above parameters to switch the operation of two motorsiwith a single inverter and to select
motor V/F characteristics (two types) according to the partiéularmneeds or operation mode.

Note: The Pl= (V/F control mode selection) parameter, isienabled only for motor 1. If motor 2 is se-

lected, V/F control will be given constant térque characteristics.

B Parameter setting
Title Function Adjustment range Default setting
& 1712 | Base frequency 2 25 ~ 400 (Hz) 50 or 60
' According to model
= 1712 | Torque boost 2 0.0 ~30.0 (%) (See section 11)
T 3 Motor electronic-thermal“protection level 2 | 10 ~ 100 (%) 100

*Setting value of F170 depending oft theyend of Type-form.

B Se

tting of switching termiinals

AN, WN : 60Hz, WP : 50Hz

The terminal for switching togmoter,2/needs to be set, since this function is not assigned under the default

sett

ing. Assign this function to an,idle terminal.

The parameters to be ‘switched depend on the particular identification number of the input terminal selection

function.
Input terminal.funetion number Parameters to be used or switched
40:MCHG | 39:THR2 5:AD2

OFF OFF OFF Parameters to be used

Pe, ool X BOC gED FSO2

QOFF OFF ON Parameters to be switched

CC PS80, FS82 5FSE3 JEC L RSO

OFF ON OFF Parameters to be switched

P50 ol 5F T8  ub 5F T2 EH- S F T3

OFF ON ON Parameters to be switched

Pe o0, oL »F 0D RIC LRS00 FS02 5 F503

JEC SFSD 1 b oF 112 EH- E 113

ON - - Parameters to be switched

P= 0,0l 5 F 103 REC LRS00 FSD2 LFSE3

dEC SFSD ! L 5F 12 EHe SF 113

F-10
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6.5 Frequency priority selection

6.5.1  Using a frequency command according to the particular
situation

: Frequency setting mode selection
: Frequency priority selection

* Function
Use the above parameters to select the command to be used for frequency setting, and to assign
priority to one of the two types of input frequency referenge,sighals.
e Combination of the Mg and F 200 parameters
e Switching via terminal board input

B Parameter setting

Title Function Adjustment range Default setting
0: Terminal board
FNOd | Frequency setting mode seléction 1: Operation panel 2

2: Internal potentiometer

B Parameter setting

Title Function Adjustment range Default setting

0: VIA/IL, VIB

1:VIB, VIA/I

2: External switching
(FCHG enabled)

=200 | Frequencyapriority selection 3: External contact UP/DOWN 0

4: External contact UP/DOWN
(Setting retained even if the
power is turned off)

5:VIA/Il + VIB

The VIA tegminaltard Il terminal cannot be used at the same time.

1) Automatiesfrequency switching 1
Fre@uency priority selection parameter!: BE=8 (Default setting)

FRLUdE 0: Terminal board is selected.

First priority is assigned to analog input terminals VIA/Il, and second priority to analog input terminals VIB.
When the input to VIA/II with first priority becomes null, control will be switched automatically to VIB with sec-
ond priority.

F-11
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2) Automatic frequency switching 2

3

4

5

6

=

=

=

=

Frequency priority selection parameter= 211 = !

FN3d =0: Terminal board is selected.

First priority is assigned to analog input terminals VIB, and second priority to analog input terminals VIA/II.
When the input to VIB with first priority becomes null, control will be switched automatically to VI&/II with sec-
ond priority.

External switching (FCHG enabled)

| Frequency priority selection parameter= 2 10 =2 |

M8d = 0: Terminal board is selected.
Enter "38" (frequency command forced switching) as the input terminal function'selection parameter to spec-
ify the analog input terminals to be used.
When the frequency command forced switching function is set OFF @4MIA/II'ON : VIB are selected, respec-
tively, and this function is applicable to automatic/manual switching-

External contact UP/DOWN
| Frequency priority selection parameter= 2 11 =3 J

~MNOa3 = 1: Operation panel is selected.

Set the F M T & parameter to "1" (operation panel) when'the,frequency is to be adjusted with external con-

tacts.

In this case, set the frequency priority selectionparameter to "3" (External contact UP/DOWN).

Set the input terminal function selection pafametefto/*41/42" (External contact UP/DOWN) to select external
contact input. See 6.5.2.

The set frequency is cleared automatieally‘after power-off.

External contact UP/DOWN(Setting retained even if the power is turned off)
| Frequency priority selection parameterF coo=u |
MO = 1: Operation panel is'selected.

Set the = MO & parameter 101" (6Peration panel) when the frequency is to be adjusted with external con-

tacts.

In this case, set the frequiency priority selection parameter to "4" (External contact UP/DOWN).

Set the input terminal fungtion selection parameter to "41/42" (External contact UP/DOWN) to select external
contact input. See 6.5:2.

The set frequency4is $tored automatically even if the power is turned off.

Next time théyinverter is operated, the previous setting of the frequency becomes enabled.

VIALL +VIB

| FrequeRgy/priority selection parameter= 2 11 =5 |

FMOd = 0: Terminal board is selected.

Analogiinput terminal data VIA/Il and analog input terminal data VIB are added in this mode.

\T he override function can be executed with analog input terminal data VIA/Il as the main data, and analog in-
put terminal data VIB as correction data.

Note: This mode disabled during feedback operation based on PI control.
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6.5.2 Setting frequency command characteristics

0
Q

: VIA/Il input point 1 setting

20 : VIA/Il input point 1 frequency

F20 : VIA/Il input point 2 setting

F 204 | VIA/Il input point 2 frequency

£ 13 | VIBinput point 1 setting (Frequency®dP résponse time)
A2 ! ! |:VIBinput point 1 frequency (Frequency UP step width)

~~2 2 |:VIBinput point 2 setting (Rrequency DOWN response time)

2! : VIB input point 2 frequency~(Erequency DOWN step width)

* Function
These parameters adjust the output frequency according to the externally applied analog signal
(0-10V dc voltage, 4-20mA dcurrent)iand the entered command for setting an external contact
frequency.
B Parameter setting
Title Function Adjustment range Default setting
20 1 | VIA/NI input peint Tisetting 0~ 100 (%) 0
=20 VIA/Il input ‘point 1 frequency 0.0 ~400.0 (Hz) 0.0
20 VIA/II igbutipoint 2 setting 0~ 100 (%) 100
=272 | VIAdKinput point 2 frequency 0.0 ~ 400.0 (Hz) 50 or 60 *1
=2 7 | ViBinputgpoint 1 setting 0~ 100 (%) 0
Erequency UP response time 0~100(1:0.1s) 0
=2 1 ¥ WIBThput point 1 frequency 0.0 -~ 400.0 (Hz) 0.0
Frequency UP step width 0.0 ~ 400.0 0
F 2, 12%,.| VIB input point 2 setting 0~ 100 (%) 100
Frequency DOWN response time 0~100(1:0.1s) 100
=2.43 | VIB input point 2 frequency 0.0 ~400.0 (Hz) 50 or 60 *1
Frequency DOWN step width 0.0 ~ 400.0 50 or 60 *1

Note1) Setting value of =23 and =2 {3 depending on the end of Type form. AN, WN : 60Hz, WP: 50Hz.
Note2) =2 3~F2 13 can be used as UP/DOWN function depend on the setting.
Note3) Don't set the same value between point 1 and point 2.

If set the same value, the Err lis displayed.
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1) 0-10Vdc voltage input adjustment (VIA, VIB)

VIA, VIB terminals

¢ The output frequency with
FEGH/FE =3 respect to the voltage input is
50 or 60 (Hz) adjusted according to the
selected reference point!
o Gradient andsbias can be set
easily.
Fe02 Fa it
0 (Hz)
FeoLFe2 o F203. %/ (2
0 (%) 1.0 0/(%),
0 1 0\ goltage signal
2) 4-20mAdc current input adjustment (l1)
Il terminal
i * The output frequency with
FEUL‘ respect to the current input is
50 or 60 (Hz) adjusted according to the

selected reference point.
Gradient and bias can be set
easily.

Set23 to"3"to create a
current input from 0 to 20mA.

#7208
O GHz Y
20 F203
20 (%) 100 (%)
4 20mA current signal

3) Setting frequency via external contact input
(onlywhenF MO =1 F200=3or4)

B Adjustment with continuous signals (Parameter-setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency ad-
justment signal input time:
Panel frequency incremental gradient ==& | 1./F2 10 setting time
Panel frequency decremental gradient = Fe i3 F2 2 setting time
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Set parameters as follows to adjust the output frequency up or down almost in synchroni

adjustment by the panel frequency command:
F2iO=F2 12=1
CC(orFS20) /IFHi<(F2 L2 10 setting time)
[FEC (or FS2 N/ F < (F2 13F2 12 setting time) *

<<Sample sequence diagram 1: Adjustment with contim@a >>

Is
g
RUN command
Incrementing
(UP) signal
Decrementing
(DOWN)signal ———————
Set frequency

clearing signal

Upper limit frequency L . —

Gradient =2 1 1 ~2 10

GERE

Lower limit frequency

Frequency (\
OHZﬂ The dotted line denote§ th frequency obtained by combining the slowdown speed and the panel
frequency adju it

B Adjustment with pul ignals (Parameter-setting example 2)
Set parameters as foIIoth the frequency in steps of one pulse:

time > 32msec

cy obtained with each pulse

* If signal input ti
signal is al

\'
O
&F

L 4

than setting =2 3, F2 !2is not responded. 12ms or more of clearing
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

RUN command —I

Incrementing
(UP) signal
Decrementing
(DOWN)signal Y Y = H
Set frequency I
clearing signal - -
Upper limit

frequency 3 |

I
|

£2:3 y
OHa : S ; y CEY N o
>
F2i3 F2i2

B Simultaneous input
« If input clearing signal and decrementing’signal‘at the same time, clearing signal is allowed.
« If input incrementing signal and deerementing signal at the same time, difference of both signal is re-

sponded.
Ex. IfF2 ! 1>F2 13frequenciy(F2 ! 1-F2 13)increase.

B Storage of the set frequéney,
Set parameter F 2 35 =Mio sélect automatic storage of the frequency setting.

B Frequency adjustimentrange
The frequency can, Beset frém i L (lower limit frequency) to i (upper limit frequency). The i
value will be set as'soonas the set frequency clearing function (function number: 43, 44) is entered
from the inputiterminal.

B Minimum uhit of frequency adjustment
If the unit,seléction parameter F0 =2 (free unit selection enabled) and the free unit selection pa-

fameter - Y02 = 1.00, the output frequency can be adjusted in steps of 0.01Hz.
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6.6  Operation frequency

6.6.1  Starting frequency

: Starting frequency setting

* Function
The frequency set with the parameter = 2“4} is put out immediatély/on completion of frequency set-
ting.
Use the = 23 parameter when a delay in response of startifg,torque according to the accelera-
tion/deceleration time is probably affecting operation. Setting the starting frequency to a value from 0.5
to 2Hz (maximum: 5Hz) is recommended. The occurrence ef.an overcurrent can be suppressed by
setting this frequency below the rated slippage of the/motor

Parameter setting]

Title Function Adjustment range Default setting
= 243 | starting frequency setting 0,5 ~10.0 (Hz) 0.5
Output frequency [HZ]
A
Starting frequency setting 4 \
° ﬁme?sec]
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6.6.2 Run/stop control with frequency setting signals
: Operation starting frequency
F 242 |: Operation starting frequency hysterisis
{ * Function
The Run/stop of operation can be controlled simply with frequency setting’signals:
Parameter setting]
Title Function Adjustmentyrange Default setting

= 2 | Operation starting frequency 0.0-~-FH (Hz) 0.0

= 242 | Operation starting frequency hysterisis | 0.0 ~ = idn(HZ) 0.0

Output frequency [Hz]

A
[Fa= i+ [F242]

[Fai-[F22) |-

The inverter begins accelerating after

the frequency setting signal has

reached point B. Deceleration begins

when the frequency setting signal
decreases below point A.

3

6.7 DC braking

>
100%  Frequency command value

6.7.1

DC braking

: DGbraking starting frequency

: DC braking current

F 25 . DC braking time

« Function

A large braking torque can be obtained by applying a direct current to the motor. These parameters
set the direct current to be applied to the motor, the application time and the starting frequency.
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Parameter setting]
Title Function Adjustment range Default setting
= 250 | DC braking starting frequency 0.0 ~FH (Hz) 0.0
=25 ! | DC braking current 0.0 ~ 100 (%) 30.0
=252 | DC braking time 0.0 ~ 20.0 (sec) 1.0
Output frequency [Hz]
A
Set frequency
DC braking
DC braking starting frequency /
° > Time [sec]
Output current [A] - A DC braking current

6.8

Pl

T

Operation signal (F-CC)
=

OoN
OFF

DC braking time F 858

Note: During DC braking, the oyerload,protection sensitivity of the inverter increases. The DC braking cur-
rent may be adjusted automatieally to prevent tripping.

Jog run mode

: JoguruMfrequency
-Yog/run stopping pattern

e Function:

Usé the jog run parameters to operate the motor in jog mode.

runyfrequency output at once, irrespective of the designated acceleration time.

Input of a jog run signal generates a jog

The motor can be operated in jog mode while the jog run setting terminals are connected (RST-CC ON).(Setting

i3
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Parameter setting]
Title Function Adjustment range Default getting
=253 | Jog run frequency 0.0 - 20.0 (Hz) 0.0
0: Slowdown stop
=25 ! | Jog run stopping pattern 1: Coast stop 0
2: DC braking
<Examples of jog run>
RST-CC (JOG) ON + F-CC ON: Forward jog run I
| RST-CC (JOG) ON + R-CC ON: Reverse jog run I
([Normal operation frequency signal input + F-CC ON: Forward run )
([Normal operation frequency signal input + R-CC ON: Reverse run )
Output frequency [Hz]
Set frequency
Ferward
Forward  Forward
Reverse N |
o
ST-CC J L
Fcc —Jf L2
R-CC
RsT-CC _{

Normal operation frequency

setting signal input

The jog run setting terminal (RST-CC) is enabled when the operation frequency is below the jog run fre-

quency. This connegtion dees not function at an operation frequency exceeding the jog run frequency.

2

[Setting of jogdun setting terminal (RST-CC)]
Assign contral'terminal RST ([4: reset signal] in default setting) as the jog run setting terminal.

The motor can bejoperated in jog mode while the jog run setting terminals are connected (RST-CC ON).
Jog run has priority, evén when a new operation command is given during operation.
Even for & 28101, an emergency DC braking becomes enabled when setting = 55 3 parameter to

Title Function Adjustment range Default setting
4
e Input terminal selection (RST) 0-~51 (jog run setting
terminal)

Note: During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated
frequency reach signal) output, and PID control does not work.
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6.9 Jump frequency - jumping resonant frequencies

LR
gy Ny
~Jd

&

: Jump frequency 1
: Jumping width 1
: Jump frequency 2

: Jumping width 2

| |
| Ny

N
ny
~d
L

: Jump frequency 3

)
"y
~J
wn

: Jumping width 3

. Function
Resonance due to the natural frequency of the mechanigal system can be avoided by jumping the reso-
nant frequency during operation. During jumping, hystefisis characteristics with respect to the jump fre-
quency are given to the motor.

Output frequency [Hz] A

Jump frequency 3 (= 2 1) ' 4 - + e * $>Jumping width 3 (F 2715)
~%>Jumping width2 (F 2713)
b—lumping width 1 (= 273 1)

Jump frequency 2 (FE'-EE') B

Jump frequency T (F@237)

0 >
Frequency setting signal
Parameter setting]
Title Function Adjustment range Setting

= 2 21O, Jumpffrequency 1 L -UL (Hz) 0.0
=2 14 | Jumping width 1 0.0~30.0 (Hz) 0.0
= 2902 4 Jump frequency 2 L ~UL (Hz) 0.0
= 2713 | Jumping width 2 0.0~30.0 (Hz) 0.0
= 2.1 | Jump frequency 3 L ~UL (Hz) 0.0
= 2715 | Jumping width 3 0.0~30.0 (Hz) 0.0

¥ Do not set the jump parameters, If multiple jump frequency setting width overlap.
¥ During acceleration or deceleration, the jumping function is disabled for the operation frequency.
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6.10 Preset-speed operation frequency 8 to 15

6.11

FE’S 7 ] ~| F,;:'g’-l | : Preset-speed operation frequency 8 to 15

See Section 5.15 for details.

PWM carrier frequency

: PWM carrier frequency
: Random mode

* Function

1) The F300 parameter allows the tone of the magnetic noise from the motor to be changed by switching
the PWM carrier frequency. This parameter is also effectiVe in preventing the motor from resonating
with its load machine or its fan cover.

2) In addition, the F300 parameter reduces the eleégtromagnetic noise generated by the inverter. Reduce
the carrier frequency to reduce electromagnetig,noise. Note: Although the electromagnetic noise level
is reduced, the magnetic noise of thegmetor i§ in¢reased.

3) The random mode reduces motor glectramagnetic noise by changing the pattern of the reduced carrier
frequency. (Allowable operationfreqaéncy: 80Hz max.)

Parameter setting]

Title Function, Adjustment range Default setting
=330 | PWM carrier frequengy 2.0 ~16.5 (kHz) * 12.0
= 3 12 | Random mode 0: Disabled, 1: Enabled 0

*

Load reduction will be fequired if the PWM carrier frequency is modified for each applicable motor model.

Load reduction ratios required

200V Class]

VFS9- Carrier frequency

VFS9S* 4kHz or less 12kHz 15kHz 16.5kHz
2002PL/M 1.5A 1.5A 1.5A 1.5A
2004PL/M 3.3A 3.3A 3.1A 3.0A
2007PL/M 4.8A 4.4A 4.2A 3.9A
2015PL/M 7.8A 7.5A 7.2A 7.1A
2022PL/M 11.0A 10.0A 9.1A 8.7A
2037PM 17.5A 16.5A 15.0A 14.3A
2055PL 27.5A 25.0A 25.0A 25.0A
2076PL 33.0A 33.0A 29.8A 28.2A
2110PM 54.0A 49.0A 49.0A 49.0A
2150PM 66.0A 60.0A 54.0A 51.0A
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400V Class]
480V or less More than 480V
VFSO- Carrier frequency Carrier frequency,
4kHz orless | 12kHz 15kHz 16.5kHz | 4kHz orless | 12kHz 15kHz 16.5kHz
4007PL 2.3A 2.1A 2.1A 2.1A 2.1A 1.9A 1.9A 1.9A
4015PL 4.1A 3.7A 3.3A 3.1A 3.8A 3.4A 311A 3.0A
4022PL 5.5A 5.0A 4.5A 4.3A 5.1A 46K 4.2A 4.0A
4037PL 9.5A 8.6A 7.5A 7.0A 8.7A TOA 6.9A 6.4A
4055PL 14.3A 13.0A 13.0A 13.0A 13.2A 12.0A 12.0A 12.0A
4075PL 17.0A 17.0A 14.8A 13.7A 15.6A 14.2A 12.4A 12.0A
4110PL 27.7A 25.0A 25.0A 24.7A 25.5A 28'0A 23.0A 23.0A
4150PL 33.0A 30.0A 26.4A 24.9A 30.4A 27.6A 24.3A 23.0A
* Note:
Default setting of PWM carrier frequency is 12kHz, but rated output current of rating label display at
4kHz.

6.12 Trip-less intensification

6.12.1 Auto-restart (Restart ‘during coasting)

F 30 ! |: Auto-restart géntrol selection

A Caution

* Stand clear of motors and(mechanical equipment
0 If the motor stops due tesa momentary power failure, the equipment will start suddenly when power is
restored. This could result imunexpected injury.
Mandatory | e Attach warnings abeut Sudden restart after a momentary power failure on inverters, motors and equip-
ment to prevent aécidents in advance.

* Function,
The F301yparameter detects the rotating speed and rotational direction of the motor during coasting
in the event of momentary power failure, and then after power has been restored, restarts the motor
smoothly(motor speed search function). This parameter also allows commercial power operation to
be switched to inverter operation without stopping the motor.
During operation, "~ & ~ Y " is displayed.
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Title Function Adjustment range Default'setting

0: Disabled

1: At auto-restart after momentary stop

2:When turning ST-CC on or off

3: At auto-restart or when turning ST-CC on or off

=30 ! | Auto-restart control 4: Motion of DC braking at start-up (at auto- 0

selection restart after momentary stop)

5: Motion of DC braking at start-up (when turfing
ST-CC on or off)

6: Motion of DC braking at start-up (at auto=
restart or when turning ST-CC on or®ff))

*  If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

1) Auto-restart after momentary power failure (Auto-restartfunction)

Input voltage

Motor speed K
/o RN .

F-CC ON
| OFF

* Setting F30 o}, (3): This function operatesyaftefypower has been restored following detection of an
undervoltage by the main circuits and contra} power.

Y

2) Restarting motor during coastinggMotor speed search function)

>
F-gC d Lo
OFF
ST-CO 1 1 gﬁF

* Setting =30 o2, (3): This function operates after the ST-CC terminal connection has been opened
first and thenseenneeted again.

Motor speed

3) DC braking dusing restart
If this farameteris set to either "4, "S" or " 5", DC braking specified by parameter = 25 } or= 252
will beteanducted during the restart of the motor.
This function'is effective when the motor is under a momentary power failure or coasting status and is re-
versing for some external reason.
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1 Application!!

* A waiting time of 200 to 1,000msec is preset to allow the residual voltage in the motor to decrease
to a certain level during restart. For this reason, the start-up takes more time than usual*

* Use this function when operating a system with one motor connected to one inverter. This function
may not operate properly in a system configuration with multiple motors connected4o one inverter.
Application to a crane or hoist
The crane or hoist may have its load moved downward during the abeyve ‘Waiting time from input of
the operation starting command to the restart of the motor. To applysthe faverter to such machines,
therefore, set the auto-restart control mode selection parameter t9,"0" (Disabled), and avoid using
the retry function. If retry function is enabled the load could moVe,downward causing damage and
or injury.

6.12.2 Regenerative power ride-through, control

: Regenerative power ride-thrdugh*Control

* Function
Regenerative power ride-through control €ontinugs the operation of the motor by utilizing motor re-
generative energy in the event of momentary power failure.

Parameter setting]
Title Function Adjustment range Default setting

= 312 | Regenerative powey, ridesthrough control 0: Disabled, 1: Enabled 0

Note: Even when this parametemis, setythe particular load conditions may cause the motor to coast. In this
case, use the auto-restart function along with this parameter function.

[When power is interrupted]

i % The time for which the operation of the
Input voltage, i motor can be continued depends on the
machine inertia and load conditions. Before
using this function, therefore, perform

Motor speed i verification tests. H
i % Use with the retry function allows the motor

i to be restarted automatically without being

N i brought to an abnormal stop. H

> i % The operation continuing time is about
[€>~__Approx. 100ms :  100ms when regenerative power ride-
through control is enabled (F 232 = 1).

fif. momentary power failure occurs]

Input voltage

Motor speed

[T
>

— 100ms (maximum)
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6.12.3 Retry function

restarted automatically)

: Retry selection (Selecting the number of times the motor is te’be

A Warning

Mandatory

0

starts.

¢ Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart, which could result in injury.
« Take measures for safety, e.g. attach a cover to the motor, to prevent aceidents if the motor suddenly re-

* Function

This parameter resets the inverter automatically when the invester@ives an alarm. During the retry
mode, the motor speed search function operates automatically asfequired and thus allows smooth

motor restarting.

Parameter setting]

Title Function

Adjustment range

Default setting

F303

Retry selection

0: None, 1y 10 times

0

The likely causes of tripping and the correspending retry processes are listed below.

Cause of tripping

Reify process

Canceling conditions

Momentary power
failure
Overcurrent
Overvoltage
Overload

Up to 10 times,in stig€ession

1st retry: About™lysectafter tripping
2nd retry: Abouty2 seg,after tripping
3rd retry: About/3'sec after tripping

10th retry: Abaut 10- -s.ec after tripping

The retry function will be canceled at
once if tripping is caused by an unusual
event other than: momentary power fail-
ure, overcurrent, overvoltage or overload.
This function will also be canceled if re-
trying is not successful within the speci-
fied number of times.

* The retry function is disabledin the following unusual events:

: Main unit RAM fault
: Main unit ROM fault
: CPU fault trip

: Remote control error
: EE PROM fault

: Auto-tuning error

: Ground fault trip
: Inverter type error

«3CR  : Arm ovércurrent at start-up oErrd
«3CL  :Overcumentlomthe load side at start-up e Err3
« EPRD : Outplt phase failure oErrY
o« 3HE : Extéfpal thermal trip oErrS
oDt : Qwértorque trip oEEP !
oLl :‘Small-current operation trip oEknm
of£ : External trip stop
o« URGL  gUndervoltage trip (main circuit) oEFC
o EPH I Input phase failure e EELP
* Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of
the retry function.
% A virtual cooling time is provided for overload tripping (3L !

tion operates after the virtual cooling time and retry time.
* In the event of over voltage tripping (3P !~ 3P 3), re-tripping may result unless the DC voltage de-

,BL2,8L ). Inthis case, the retry func-
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creases below a predetermined level.

In the event of overheating-caused tripping ( 3+ ), re-tripping may result unless the interfial temperature
decreases below a predetermined level, since the internal temperature detection functiontef the inverter
works.

Even when trip retention selection parameter =502 is set to "1 ", the retry function is epabled by = 333
setting.

During retrying, the blinking display will alternate between " ~ & '3 " andythe'monitor display specified by
status monitor display mode selection parameter & 1 13 .

6.12.4 Dynamic (regenerative) braking

: Dynamic braking selection
: Braking resistor operation(rate

Function

The VFS9 does not contain a braking resistér. Gennect an external braking resistor in the following
cases to enable dynamic braking:

1) when decelerating the motor abruptly oRif overvoltage tripping (OP) occurs during deceleration
stop

when a continuous regenerative status occurs during downward movement of a lift or the wind-
ing-out operation of a tefision gontrol machine

when the load fluctuatesyand‘a,continuous regenerative status results even during constant
speed operation of a machine,such as a press

2

3

Pal

rameter setting]

Title Function Adjustment range Default setting

=

0: Dynamic braking disabled

1: Dynamic braking enabled, overload

373 | Dynamic braking selection protection disabled 0

2: Dynamic braking enabled, overload
protection enabled

3

= 0 Z#{Braking resistor operation rate | 1 ~ 100 (% ED) 3
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4 1) Connecting an external braking resistor (optional) )
Separate-type optional resistor (with thermal fuse)
H [}, External braking resistor (optional)
>
mcce PA PB
Three-phase — .~ @RL1 um Hotor
s E@
‘xﬁ T3 W/T3
Inverter —
Connecting thermal relays,
D and an ext%rna\ brakmgy
l resistor
B Extgrahbraking resistor
(optional
PBR
N\
mccs \ MC PA PB Motor

Three-phase — RILY: W1

main ciruits Vi ™M

s N

Inverter me;m run/stop
Reverse run/stop

Power supply

Parameter setting]
Title Function, Setting

304 Dynamic braking/Selection 2
=303 Braking resistar, operation rate Any value
305 Overvoltage limit operation 1

% Optional dynamig, braking resistor capacities are selected for an operation rate of 3%ED.

¥r To connect a dypamic braking resistor, set the overvoltage limit operation parameter =335t
"1" (Disabled).

% To usé this ifiverter in applications that create a continuously regenerative status (such as down-
ward,movement of a lift, a press or a tension control machine), or in applications that require
slowdown stopping of a machine with a significant load inertial moment, increase the dynamic
braking resistor capacity according to the operation rate required.

¥¢ T@geonnect an external dynamic braking resistor, select one with a resultant resistance value
greater than the minimum allowable resistance value. Be sure to set the appropriate operation
rate in= 333 to ensure overload protection.

+ To use a braking resistor without a thermal fuse or to use a braking resistor in mode
"1 of = 33, connect thermal relays as shown in the diagram above, to make an operation cir-
cuit for stopping operation.

N J
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2) Setting the braking resistor operation rate
Calculate the braking resistor operation rate as follows:

Braking resistor  «—p>
operating time |
Tr

\ 4

1-cycle operation time T

Operation rate: Tr/T * 100 (%ED)

3) Optional dynamic braking resistors (Optional braking‘resistors for higher frequen-
cies of regenerative braking are also available)
Optional dynamic braking resistors are listed below. All thegéfesistors are 3%ED in operation rate.

Inverter model Braking resistor/Braking unit i
Model numben Rating

VFS9S-2002PL ~ 2007PL

VFS9-2002PM ~ 2007PM PBR=2007 120W- 200Q

VFS9S-2015PL ~ 2022PL

VFS9-2015PM ~ 2022PM P 120w- 75Q
VFS9-2037PM PBR-2037 120W- 40Q
VFS9-2055PL PBR3-2055 120W- 40Q x 2P (240W- 20Q)
VFS9-2075PL PBR3-2075 220W- 30Q x 2P (440W- 15Q)
VFS9-2110PM PBR3-2110 220W- 30Q x 3P_(660W- 10Q)
VFS9-2150PM PBR3-2150 220W- 30Q x 4P _(880W- 7.5Q)

VFS9-4007PL ~ 4022PL PBR-2007 120W- 200Q
VFS9-4037PL PBR-4037 120W-160Q
VFS9-4055PL PBR3-4055 120W-160Q x 2P (240W- 80Q)
VFS9-4075PL PBR3-4075 220W-120Q x 2P (440W- 60Q)
VFS9-4110RL PBR3-4110 220W-120Q x 3P_(660W- 40Q)
VFS9-4150PL PBR3-4150 220W-120Q x 4P (880W- 30Q)

Note: The data in parentheseés above refer to the resultant resistance capacities (watts) and resultant resis-
tance values¥(ghms) of standard braking resistors.
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4) Minimum resistances of connectable braking resistors
The minimum allowable resistance values of the externally connectable braking resistors are listéd in the ta-
ble below.
Do not connect braking resistors with smaller resultant resistances than the listed minimum allowable resis-
tance values.

Inverter rated 200V class 400V.¢lass
output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option, resistance
0.2 200Q 63Q - -
0.4 200Q 63Q - -
0.75 200Q 42Q 200Q 99Q
1.5 75Q 30Q 200Q 99Q
22 75Q 30Q 200L 73Q
3.7 40Q 24Q 1600 73Q
5.5 20Q 10Q 80Q 44Q
7.5 15Q 10Q 60Q 44Q
11 10Q 7Q 40Q 22Q
15 7.5Q 7Q 30Q 22Q

6.12.5 Avoiding overvoltage tripping

m : Overvoltage limit operation

* Function
This parameter keeps the outputiffequency constant or increases the frequency to prevent overvolt-
age tripping due to increases ipeBC Veltage during deceleration or constant-speed operation. The
deceleration time during overvoltage'imit operation may increase above the designated time.

Overvoltage limiting level

A

Output N
frequency N -
DC voltage Overvoltage limiting level

Paramietersetting]

Title Function Adjustment range Default setting
- . 0: Enabled
M
= 315\ Overvoltage limit operation 1* Prohibited 0
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6.12.6 Output voltage adjustment/Supply voltage correction

: Output voltage adjustment (Base frequency voltage)
: Supply voltage correction

* Function

| Output voltage adjustment (Base frequency voltage) |
The & 330 & parameter adjusts the voltage corresponding to thedase frequency 1 L so that no
voltage exceeding the = 30 set value is put out. (This function istenabled only when & 337 is
set to either "0", "1", or "2".)

|Supp|y voltage correction |
The £ 30 7} parameter maintains a constant V/F ratiogéven When the input voltage decreases. The
torque during low-speed operation is prevented fiom degreasing.

Supply voltage correction .............. Maintains a constant,\//F ratio, even when the input voltage fluctuates.
Output voltage adjustment............. Limits the voltage atfrequencies exceeding the base frequency. Applied
when operating atspecial motor with low induced voltage.

Parameter setting]
Title Function Adjustment range Default setting

F30g | Output voltage adjustment” | 55 () o~ 500 (v) 200V/400V

(Base frequency veltage)
0: Supply voltage uncorrected,
output voltage limited
1: Supply voltage corrected,
output voltage limited
2: Supply voltage corrected (off during slow-
down), output voltage limited
3: Supply voltage uncorrected,
output voltage unlimited
4: Supply voltage corrected,
output voltage unlimited
5: Supply voltage corrected (off during decel-
eration), output voltage unlimited

v IfF 38 s et to "0" or "3", the output voltage will change in proportion to the input voltage.

v JEvemif the"base frequency voltage (F 206 parameter) is set above the input voltage, the output voltage
will’'not exceed the input voltage.

S*4{The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example,
setfing = 35 to "1" or " 2 " prevents the output voltage from increasing, even if the input voltage
changes when operation frequency exceeds the base frequency.

£330 | Supply vOltage*€orrection
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[1: Supply voltage corrected,

[0: Supply voltage uncorrected,
output voltage limited] output voltage limited]
A Input voltage A ( ’
Rated voltage x High Input ,
Input voltage / I High
% Low % ow
C
e =
32 3 49
3 s
) ° (0.
> N
>
Output frequency 0 Output ew
*The above applies when V/F control mode
selection parameter P is set to "0" or "1".
the output voltage can be
—————>1 prevented from exceeding the
Rated voltage input voltage.
[3: Supply voltage uncorrected, 4: ly voltage corrected,
output voltage unlimited] output voltage unlimited]
A Input voltage Input voltage
Rated voltage IHigh High
Low / Low

m Input voltage
o > t o
Output frequenc Output frequency
* Even ifF 30E is set for an output voltage lower than the

Output voltage
v

Output voltage
\J]

\4

input voltage, the output voltage will exceed the voltage
adjusted by F 306 when the output frequency is higher
than the base frequency 1 LL .

* The above applies when V/F control mode
selection parameter P is set to "0" or "1".

the output voltage cap be
1 prevented from excee:

the input voltage. {‘\

&nd = [supply voltage corrected (off during deceleration)] mean the same op-
"4 " respectively, except during deceleration. These settings prevent overvolt-

hile minimizing decreases in low-speed operating torque due to changes in volt-

The F 30 7 settings,
eration as those to
age during dec

- \
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6.12.7 Conducting PI control O
: Proportional/integral control (P! control) O
: Proportional gain .
: Integral gain \%
‘
O

* Function

These parameters provide various types of process control, such a: intaining constant air quan-
tity, flow rates and pressures, by input of feedback signals K tector.

\‘
Parameter setting]

Title Function \J jlustment range Default setting
=350 | Plcontrol %, Iee(;j 0
= 352 | Proportional gain 01~ 100.0 0.30
£ 35 3 | Integral gain .01 ~100.0 0.20

1) External connection

|

Potentiometer
setting
Pressure
transmitter

P L]

(3) Internal preset-
444444 speed setting

\@ Feedback signals (1) DC: 4-20mA (2) DC: 0-10V
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2) Types of PI control interfaces
Process quantity input data (frequency) and feedback input data can be combined as follows for the Plcon-
trol of the VF-S9:

3

4

=

=

Process quantity input data (frequency setting) Feedback input data
Setting method Frequency setting mode =1}
(1) Internal potentiometer setting | 2 External apalog input
- - (1)IDCi4 _420mA)

(2) Panel input setting ! (2)VIRDC:0.410V)
(3) Internal preset-speed setting o
(4) External analog setting

VIB (DC: 0-10V)

Note: When PI control is selected (= 35 ="1"), frequency priority selection (F2 33 ) is disabled. In this

case, therefore, since Il or VIA is reserved for feedback signal inpitonly*frequency setting by switching
to VIB cannot be executed.

Setting PI control

Set "1 " in the extended parameter = 350 (PI control).

()

@)

Set parameters RCC (acceleration time) and oEl (deceleration time) to their minimum values (0.1
sec).

To limit the output frequency, set parameters Uik (pperlimit frequency) and i i_ (lower limit fre-
quency). If process quantities are set from thé'eperation panel, however, the process quantity setting

range will be limited by the settings of Li_@Andi "

Adjusting the PI control gain level
Adjust the PI control gain level accordingifoghe process quantities, the feedback signals and the object to be
controlled.

The following parameters are providédifer gain adjustment:
Parameter Setting range Default setting
F 362 (P-gain) 0.014,100.0 0.30
F 353 (1gain) 00~ 100.0 0.20

F 352 (P-gain adjustment parameter)

This parameter’adjustsithe proportional gain level during Pl control. A correction value proportional to
the particular deviation (the difference between the set frequency and the feedback value) is obtained
by multipl§ing this deviation by the parameter setting.

A larger P-gain/adjustment value gives faster response. Too large an adjustment value, however, re-

sllts in amunstable event such as hunting.

Process quantity setting value
Fast response

Slow response
Time
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F 353 (I-gain adjustment parameter)

This parameter adjusts the integral gain level during Pl control. Any deviations remai@removed
during proportional action are cleared to zero (residual deviation offset function).

A larger |-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting. 7'

l Process quantity s value

T Residual deviation @
e

5) Adjusting analog command voltages

To use external analog setting (VIB) or feedback input (II/VIA) rm voltage-scaling adjustments as re-

quired. See Section 6.5.2 for further details.

If the feedback input data is too small, voltage-scaling adj nt data can also be used for gain adjustment.
Example of VIB terminal setting Example of VIA term% Example of Il terminal setting

F213 F204 | 477 \ ........ F204
(50 or 60Hz) (50 or 60Hz (50 or 60Hz)
\»
F211
o) @ F202

ov 10V ov 10V (OH2) 4mA 20m
F210 F212 F201 F203 F201 F203
0% 10&6\ 0% 100% 20% 100%

O
Q>®

L 4
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6.13 Setting motor constants

F 907 | Auto-tuning
£ ! Slip frequency

F'-Ig,_z : Motor primary constant

C

F'—In3 : Motor secondary constant

£ 7Y | Motor excitation constant

F Y75 |: Magnification of load inertial mement

F ’-fﬂE : Rated capacity ratio of motortouinverter

To use vector control, automatic torque boost and autorfiatic energy-saving, motor constant setting (motor tuning)
is required. The following three methods are availabléte, setimotor constants (for automatic torque boosting,
however, two methods are available):
1)  Using the automatic torque boost ( 42 ) for setting the V/F control mode selection

(P'=) and auto-tuning (~ <42 3) at thegame time
2)  Setting the V/F control mode selection™( 2= ¥ and auto-tuning ( 900 ) independently
3)  Combining the V/F control mode sélestion (= = ) and manual tuning
Sensorless vector control may not operaté properly if the motor capacity differs from the applicable rated capacity
of the inverter by more than two grades.

[Selection 1: Setting bylautematic torque boost]
This is the easiest of thesavailable methods. It conducts vector control and auto-tuning at the same time.

Set the automditic terque boost parameter (Rii2 )to"i "
(Sensorless vectercontrol + auto-tuning).

See Section 5.2.for details of the setting method.

[Selection 2f Setting sensorless vector control and auto-tuning independently]
This method sets sensorless vector control or automatic torque boost, and auto-tuning independently.
Specify the €ontrol mode in the V/F control mode selection parameter "( = )" and then set auto-tuning.

| Set the auto-tuning parameter (F=43 2 )to" 2 ".
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Parameter setting]

Title Function Adjustment range Default setting
0: Auto-tuning disabled (Use of internal parameters)
=400 | Auto-tuning 1: Application of individual settings of F =3 | ~ F405 0
2: Auto tuning enabled (returns to "1" after auto-tuning)

SetF= O30t 2"
Set= 33 to "I if the motor capacity is one size smaller than the applicable rated gapacity of the inverter.

¥ Precautions on auto-tuning

(1) Conduct auto-tuning only after the motor has been connected and operation completely stopped.
If auto-tuning is conducted immediately after operation stopsithe/presence of a residual voltage
may result in abnormal tuning.

(2) Voltage is applied to the motor during tuning even thoughiit barely rotates.

(3) Tuning is usually completed within three seconds/[If it iskaborted, the motor will trip with the dis-
play of "&£ &= = " and no constants will be setfonthatimotor.

(4) High-speed motors, high-slip motors or other speciabmotors cannot be auto-tuned. For these
motors, perform manual tuning using Seleétion 3'described below.

(5) Provide cranes and hoists with sufficient-eircuitiprotection such as mechanical braking. Without
sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk
of machine stalling/falling.

(6) If auto-tuning is impossible gran™ 2= & " auto-tuning error is displayed, perform manual tuning
with Selection 3.

[Selection 3: Setting vector control and manual tuning independently]
If an " £ &= ~ " tuning error is displayied during auto-tuning or when vector control characteristics are to be
improved, independent moter constants can be set.

Title Eunetion Adjustment range Default setting
0: Auto-tuning disabled (Use of internal pa-
rameters)
e Te] . 1: Application of individual settings of
EYD0 | aAfbfo-tuning Fun 1 Euns 0

2: Auto-tuning enabled (returns to "1" after
auto-tuning)

=98 ¢ siip frequency 0.0 - 10.0 (Hz) *
£ < 2% Motor primary constant 0~ 255 *
&&& G 3 Motor secondary constant 0~255 *
=S8 | Motor excitation constant 0~ 255 *
Magpnification of load inertia .
FHOS | e 0 ~ 200 (time) 0
Ewng Rated capacity ratio of motor | 0: Same capacity as inverter 0
- to inverter 1: One size smaller than inverter

*

The default settings of the above parameters vary with capacity. See section 11.
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Setting procedure
Adjust the following parameters:

- Select " 1" to set the motor constant independently using the = 42§~ =435S parameters.
: Set the slip frequency for the motor. A higher slip frequency reduces motor slipping cerrespond-

ingly. (The slip frequency can be set on the basis of test records of the motam)

: Adjust the primary resistive component of the motor. Decreases in torgque 'du€ to a possible volt-

age drop during low-speed operation can be suppressed by setting a largeyalue in this parameter.
(Perform adjustments according to the actual operation.)

: Adjust the secondary component of the motor. This parameter isgnabled’only when LD s

setto" 3" A larger adjustment value gives more slip correctign. (Peégform adjustments according

to the actual operation.)

: Set the excitation inductance for the motor. A larger induetance creates a smaller no-load current.

(Perform adjustments according to the actual operationg)

: Set a load inertia moment with a multiple of the motoriingrtia moment. A transient response can

be adjusted. A larger adjustment value reduces inertial overshoot, and thus prevents the occur-
rence of an overcurrent and an overvoltage £€errespondingly.

: Set "1" if the rated capacity of the motor isyone Size smaller than that of the inverter.

* Sensorless vector control may not operateproperly if the motor capacity differs from the appli-
cable rated capacity of the inverter by mere than two grades.

F-38



TOSHIBA

EG580%57

6.14 Acceleration/deceleration patterns and
acceleration/deceleration 2

wl w | (&) R
G & [ & |2 A
LUFIJ\':J

5

Q

L

n
Q
!

: Acceleration time 1

: Deceleration time 1

: Acceleration time 2

: Deceleration time 2

: Acceleration/deceleration 1 pattérn
: Acceleration/decelerations2 pattern
: Acceleration/deceleration pattern selection (1 or 2)

: Acceleration/decelération 1 and 2 switching frequency

* Function
These parameters allow selection‘f,the appropriate acceleration/deceleration pattern according to the
particular needs.
Switching is also possiblesto the,acceleration/deceleration pattern 2 using parameters, frequencies and
external terminals.
Title Function Adjustment range Default setting
CE Acceleration,time 1 0.1 ~ 3600 (s) 10.0
=1=48 Deceleration time 1 0.1~ 3600 (s) 10.0
=S 00 | Acceleration time 2 0.1 ~ 3600 (s) 10.0
& S0, | Deceleration time 2 0.1~ 3600 (s) 10.0
=) . . 0: Linear, 1: S-pattern 1,
= 51712 | Adceleration/deceleration 1 pattern 2 S-pattern 2 0
- . . 0: Linear, 1: S-pattern 1,
= S 24| Acceleration/deceleration 2 pattern 2 S.pattern 2 0
& 5 My Acceleration/deceleration pattern se- 0: Acceleration/deceleration 1, 0
‘il lection (1 or 2) 1: Acceleration/deceleration 2
Acceleration/deceleration 1 and 2
- i
F585 switching frequency 0~ (H2) 0.0
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B Acceleration/deceleration patterns O
1)  Linear acceleration/deceleration 0
A general acceleration/ deceleration pat- Output frequency
tern. This pattern can usually be used. [Hz]
Maximum 7'
frequency H

2)  S-pattern acceleration/deceleration 1
Select this pattern to accelerate/decelerate Output ffeqUe[';|
the motor rapidly to a high-speed region

Maximur%
with an output frequency of 60Hz or more frequenc!

or to minimize the shocks applied during Sel e
acceleration/deceleration. This pattern is

suitable for pneumatic transport machines. \

>
Time [sec]

@

Actual acceleration time

3)  S-pattern acceleration/decele
Select this pattern to obtain/s|

elera- Output frequency

tion in a demagnetizing segiol a small ) [HzZ] A
N : Maximum
motor accelerationgorque. This pattern is
i

frequency fi et

suitable for high-s & e operation.  get fraquency el /
&( Base frequency
o - >
(A, £500 ] ime [sec]
% ctual acceleration ti

@
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1)  Selection using parameters

B Switching to acceleration/deceleration O

Output frequency [Hz]

F4 *

Time [sec]

£S04 =0 RLL

FSO4=
50

Acceleration/deceleration time 1 is initially set as the d
selected by changing the setting of the = S parafne;

cceleration/deceleration time 2 can be

2)  Switching by frequencies - Switching the lerati leceleration time automatically at the frequency

setting of =~ S35,
Output frequency [Hz] K\
Set frequency %

(b
K PE—P T P R—
\ ° *m @ @ @ ] Tmetsed

(1) Acceleration at the gradient (3) Deceleration at the gradient
corresponding to acceleration corresponding to deceleration
time B tme= S 1

(2) Acceleration at the gradient (4) Deceleration at the gradient
corresponding to acceleration corresponding to deceleration
tme = SO0 time 4=
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3)  Switching using external terminals - Switching the acceleration/deceleration time via external termi-
nals

Output frequency [Hz]

o d ».d » » ».d »
< > < L < > < >
(1) () (3) )
AD2 switching
Time [sec]
(1) Acceleration at the gradient (3)Deceleration at the gradient
corresponding to acceleration carresponding to deceleration
time R C time o
(2) Acceleration at the gradient (4) Deceleration at the gradient
corresponding to acceleration corresponding to deceleration
time =S 00 time 3£

In this case, set " _¥2d " to 0 (terminal Board)!
A switching signal for the acceleration/dgceleration 2 is not set as the default.
Assign function number 5 (RdE) teyanfidle terminal by specifying the input terminal function selection

parameter.

6.15 Protection functions

6.15.1 Setting motornelectronic thermal protection

s | Motorelectronic thermal protection level 1

e Funttien
Tihis parameter allows selection of the appropriate electronic thermal protection characteristics ac-

cording toythe particular rating and characteristics of the motor.
The=fH ~ " parameter and extended parameter = 533 have the same function. Modification of
either parameter means that the same value is set for both parameters.

B Parameter setting
Title Function Adjustment range Default setting
e Motor electronic thermal protection o
(FS20) |levelt 10~ 100 (%) 100

F-42



EG580%57

TOSHIBA

6.15.2 Setting current stall

: Stall prevention level

* Function
This parameter reduces the output frequency by activating a current stall pfevention function against

a current exceeding the =5} | -specified level.

Default setting
150

W Parameter setting
Adjustment range

Title Function
=50 1 | Stall prevention level 10 ~ 199 (%),"2004Disabled

[Display during an 3 T alarm status]
During an 3T alarm status (that is, when there is a cdrrentifiow in excess of the stall prevention level),

the output frequency changes. At the same timetoythe left/of this value, " Cris displayed flashing on

and off.
Example of

6.15.3 Inverter trip retention

- Inverter trip rétenfion selection

e Function
If the inverter trips, this,pafameter will retain the corresponding trip information. Trip information that

has thus been stored intofmemory can be displayed, even after power has been reset.

Parameter setting}
Title Function Adjustment range Default setting
M f : : 0: Not retained
= E HH E Invertér trip retention selection 1: Retained 0

* Up to foursets of latest trip information displayed in status monitor mode can be stored into memory.
* When poweris turned back on, trip data in the status monitor mode (such as trip current and voltage) will

not be‘stored.

'i Panel (terminal) reset |>_>| Error information reset |>->|Normal operation
/

Inverter tripped
Power reset |—> Power turned back on: Inverter tripped again:
Error disp i Error displayed
FL activated

FL deactivated

Only when the cause of the
error or other errors has not
\vet been removed
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6.15.4 External input trip stop mode selection

: External input trip stop mode selection
: Emergency DC braking time

* Function

These parameters set the method of stopping the inverter in external tripfstop‘tnode. When the H
inverter is stopped, the trip detection function ("= " display) and the Flagelay,are activated. If = 50 2

is setto "2 " (Emergency DC braking), also set= 25 | (DC braking curfent) and = 5,171+
(Emergency DC braking time).

1) External trip stop via terminals

The external trip stop function can be executed via the a-contact. Progeed as follows to assign an external
stopping terminal and select the stopping method:

et terminal

Parameter setting]

Title Function, Adjustment range Default setting
0: Coast stop
= 571 2 | External input trip stopffiade Selection | 1: Slowdown stop 0
2: Emergency DC braking
= 574 | Emergency DC bréKing tirfie 0.0 ~20.0 (s) 1.0
=25 | | DC braking Cusrent 0~ 100 (%) 30
(Example of terminal assignment): Assigning the trip stop function to the RST terminal
Title Function Adjustment range Setting
o . . 11
o Input terminal selection (RST) 0~51 (External trip stop)

Notes:
1) Emergeney stopping via the specified terminal is possible, even during panel operation.

2) MfF 583 is set to "2" (Emergency DC braking) and DC braking is not required for normal stopping, set
theyDC bfaking time (F25¢ ) to 0.0 (sec).
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2) Emergency stopping from the operation panel
Emergency stopping from the operation panel is possible by pressing the STOP key on thefpaneltwice while
the inverter is not in the panel control mode.
(1) Press the STOP KeY .......coovorveeveernnnne " OF F " will blink.
(2) Press the STOP key once again........... Operation will come to a trip stop in accordance with the setting
of the £ 58 3 parameter. After thisgh " will be displayed and a
failure detection signal generated (Elsfrelay deactivated).

6.15.5 Output phase failure detection

: Output phase failure detection modetselegtion

* Function
This parameter detects inverter output Phase failure. VI ghe Phase failure status persists for one sec-
ond or more, the tripping function and the FL relaywill,be activated. At the same time, the trip infor-
mation!= = = 2 will also be displayed.
Set= 505 to "2 " to control the openingyafth&inverter connection to the motor and connecting

commercial power to the motor.
Detection errors may occur for special moters such as high-speed motors.

F 505 =0 (Disabled)

No tripping (FL relay deactivated).

(Enabled during operation)

Phagé¥ailure detection is enabled during operation. The inverter will trip if the
Phaseffailtte status persists for one second or more. (FL relay activated.)
505 =2 (Enabled; Di§abled dliring auto-restart)

This function, however, is disabled during auto-restart after momentary power fail-
ure. When phase failure detect decrease the output voltage, and restart.

Title Function Adjustment range Default setting
0: Disabled
c50g Outpu_t phase failure detection mode 1: Enabled (during operation) 0
Selection 2: Enabled
(Disabled during auto-restart)
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6.15.6 Input phase failure detection

: Input phase failure detection mode selection

* Function
This parameter detects inverter input Phase failure. If the abnormal voltagéstatus of main circuit ca-
pacitor persists for few minutes or more, the tripping function and the FL relay Will be activated. At
the same time, the trip information = == ! will also displayed.
If the power capacity is larger than the inverter capacity (more than 200kVA o#more than 10 times),

detection errors may occur. If this actually happens, install an AC o, DC reactor.

0= =0 (Disabled)...... No tripping (FL relay deactivated).

FEDE=1 (Enabled)....... Phase failure detection is enabled déiringeperation. The inverter will trip if the

abnormal voltage status of mainieircuit.capacitor persists for ten minutes or
more. (FL relay activated.)

Title Function Adjustment range Default setting
=y Input phase failure detection mode 0"Risabled, 1
2 | selection 1: Enabled

6.15.7 Control mode for small‘current

: Small current trip,sélection
: Small curgent((trip/alarm) detection current
: Small eurrent (trip/alarm) detection time

* Function
The =& {0 parameter allows the inverter to be tripped if a current smaller than the
F 5 | ifspecified value flows for more than thel= &5 | 2 -specified time. When tripping is se-

lectedyentér the detection time to tripping. Trip information is displayed as “UC .

S '8=0(OFF)..... No tripping (FL relay deactivated).
A small current alarm can be put out by setting the output terminal function selection
parameter.

s 0= {(ON)........ The inverter is tripped (FL relay activated) only after a small current has been de-
tected for more than the = & | 2-specified time during operation.
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Title Function Adjustment range Default setting
- . ' 0: Disabled
=5 10 | Small current trip selection 1 Enabled 0
=5 | | Small current (trip/alarm) detection current 0~ 100 (%) 0
=5 12| Small current (trip/alarm) detection time 0~ 255 (s) 0

6.15.8 Over-torque trip

: Over-torque trip selection

: Over-torque (trip/alarm) level

: Over-torque (trip/alarm) detection time
: Over-torque (trip/alarm) levéhhysterisis

e Function
Use the = 5 IS parameter to trip the invester if a torque current exceeding the = 5 15 -specified
level flows for more than the = 5, | & -specified time. Trip information is displayed as "= ".

=5 1S =3 (Notrip)...... No tripping(FL relay deactivated).
An overterguetalarm can be put out to the output terminal by setting the output
termiinalfunction selection parameter.

FEI5=1 (Trip) cvevene The'inverter is tripped (FL relay activated) only after a torque current exceeding
the M= | 5 -specified level has been detected for more than the = & 13-
specified time.

Title Function Adjustment range Default setting
' X ) 0: Disabled

=5 15 | Over-torque trip selection 1 Enabled 0

F & 1 & Joyer-torque (trip/alarm) level 0 ~ 250 (%) 150

= E la Qver-torque (trip/alarm) detection time | 0.00 ~ 10.0 (s) 0.5

F 59 1'=SIN| Over-torque (trip alarm) level hysterisis | 0 ~ 100 (%) 10
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1) Output terminal function : 12 (OT) Over—torque detection
=5 1S =D (No trip)

Over-torque OFF N| OFF
detection signal

FE B
FE IB-FE 19

Torque current
(%)

Time(s)
When setting =& S tol (Trip), trip after over-tofque detection time setting of = & 13 .

2) Output terminal function : 20 (POJs),Over-torque detection pre-alarm
=5 1S =1 (No trip)

Over-torque detection
pre-alarm signal

OFF. ON | OFF ON

FE 15x07 A
FB 1Ex07-£5 19

Torque current
(%)

Time(s)

F-48



TOSHIBA EgH80%57

6.15.9 Undervoltage trip
: Undervoltage trip selection

e Function
This parameter is used for selecting the control mode when an underugltagefis detected. Trip infor-

mation is displayed as “3P | “.

Fe2n =0 (Disabled)....... The inverter is stopped. However, it is nottiipped (FL relay deactivated).
The inverter is stopped when the voltage,does not exceed 70% or less of its
rating.

=52 1= i(Enabled).......The inverter is stopped. Itis also {fipped (FL relay activated), only after detec-
tion of a voltage not exceeding70%or less of its rating.

= &2 V=2 (Disabled).......Control is continued everi{at,60% of the rated voltage.
The inverter stop (FL relay deagtivated), only after detection of a voltage not ex-
ceeding 45% of its rating®
An input AC reactorfimust'be used. See 10.4.

Title Function Adjustment range Default setting
Of\Risabled
e . : 1:/Enabled (Trip at 70% or less)
=527 | Undervoltage trip selg€liol) s p: C1 1o (stop(not trip) at 45% or less, 0
optional)

6.15.10 4-20mA dc cdlibration
: Meter bids

e Function
Output sigfals fraf FM terminals are analog voltage signals. Their standard setting range is from 0
to 1mAdg,or from 0 to 7.5Vdc.
These standard setting ranges can be switched to 0-20mAdc by changing the position of the required
jumpef pin'(JP302) in the inverter main unit. Calibration for 4-20mA dc output is possible by setting
this'parameter.

Title Function Adjustment range Default setting

=552 | Meter bias 0 - 50 (%) 0
Note: Use the jumper pin (JP302) to select FMC (0-20mA dc (4-20mA dc)) output.
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B Examples of setting
£592:0 F592:2C
100% 100%
N
0% 0%
0 20mA 20m 4

m 6.16 Operation panel parametet,

6.16.1 Prohibition of change ofsparameter settings

: Prohibition of changéef parameter settings

Function

This parameter specifies Whether parameter setting is changeable or not.

B Setting methods

-
[

=

: Permitted___ £ Modification of CMOdand =02 during operation is prohibited (default setting).
Modification of #LiZ, RLIZ ALM FH P 9P F 307 FHBD FHEE
during operation is also prohibited.

: Prohibited . All parameter read/write operations are prohibited.

: Permitted™, _ Modification of = 2, = 1 2 during operation is enabled. Modification of Rt 2,

AU3 RAUY FH P 9P F3070 FYDD, Y33 during operation,
however, is prohibited.
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Parameter setting]
Title Function Adjustment range Default setting

0: Permitted
CNO0g ,F N3 dcannot be modified during
£;oq | Prohibition of change of 1:2?3:?&?;; 0
parameter settings 2: Permitted
(Choa ,FN3d can be modified duringop-
eration)

B Resetting method

Only the = 22 parameter is designed so that its setting can be modified éVen if " " (prohibited) is se-

lected.

6.16.2 Changing the display unit to A/Mmin™

: Unit selection
: Free unit selection

. Function
These parameters are used to change the|tinit of monitor display.
% < A (ampere)/V (volt)
Frequency < Motor speedierdoad speed

B Parameter setting

Title Function Adjustment range Default setting
0:No change

_ 1:% — A (ampere)/V (volt)

=710 1 | Unit selection, 2:Free unit selection enabled (F 122 ) 0

3:% — A (ampere)/V (volt)
Free unit selection enabled (F 732 )

=00 Free unit selection 0.01 ~ 200.0 1.00

B An gxamplelof setting for changing voltage/current percentage display to V/A unit
display,
Set =M Vo either "1 " or
Duting the operation of the VFS9-2037PM (rated current: 17.5A) at the rated load (100% load), units are dis-

played‘as follows:
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1) Display in percentage terms

-~
o

1niry
Ly

Output current:
100%

1nry
ey

5

Input (DC) voltage:
100%

2) Display in amperes/volts

s

Output current:
17.5A

y

5200

N
B An example of setting for displaying the motor speed or Iod

=T

SetF

lows:

i 1 to either " E "or" 3 ",
The value obtained by multiplying the displayed frequency by the = 13

lue will be displayed as fol-

| Value displayed| =| Monitor-displayed or parameter-set frequenty

age

1)  Displaying the motor speed

To switch the display mode from 60Hz (default se

tor)

2)

To switch the

displa)‘mo

N

Displaying the speed of t@@]it

U

00min-1 (the rotating speed of the 4P mo-

from 60Hz (default setting) to 6m/min-1 (the speed of the conveyer)

anges in load, the output frequency will always be displayed.
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* TheF I3 | converts the following parameter settings:
e Adisplay Current monitor display
Motor electronic thermal protection level 1/2
EH-(FESC0)F T3

DC braking current 251
Stall prevention level FEO
Small current detection level o
e Vdisplay Voltage monitor display
Torque boost 1/2 o, F T2
e Freeunit Frequency monitor display
Frequency-related parameters L UL, Ll 5 -5
F2B0MRSTE F 10D F D LR D2,
FNONE2De, Feod R VR i3,
F2EINESY | F2Y2  F250 F2ED,

#F275 FEOS

6.16.3 Changing the status monitor display format

: Standard monitor display,selection

* Function
This parameter specifies displayfformat while power is on.

B Changing the display forpat while power is on
When the power is on, thesstandard monitor mode displays the operation frequency (default setting) in the

format of " . 2" or &0 FE " This format can be changed to any other monitor dlsplay format by setting
71D This new format hoWever, will not display an assigned prefix such as " & " or "_ "
e Standard monitor mode = Standard monitor display selection (; '! i0)
Title Function Adjustment range Default setting
0: Operation frequency (Hz/Free unit)
1: Output current (%/A)
=i Ny Standard monitor display se- 2: Frequency command (Hz/Free unit) 0
lection 3: Inverter rated current (A)

4: Inverter overload factor (%)
5: Output power (%)
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6.17 Communication function (Common serial)

: Data transfer speed

: Parity

- Inverter number

: Communication error trip time

Refer to the COMMUNICATIONS EQUIPMENT USER'S MANUAL for details,

* Function
The VFS9 Series allows a data communication network to be gbnstfucted for exchanging data between
a host computer or controller (referred to collectively as theleomputer) and the inverter by connecting an
optional RS232C or RS485 communication conversion unit.
<Computer-linking functions>
The following functions are enabled by data commiinication between the computer and inverter
(1) Monitoring inverter status (such as the output frequéhcy, current, and voltage)
(2) Sending RUN, STOP and other control cemmands to the inverter
(3) Reading, editing and writing inverter parameter settings
<RS232C communication>
Data can be exchanged between onecamputer and one inverter.
<RS485 communication>
Data can be exchanged betweep’the computer and a maximum of 64 inverters.

¥ The following are available as commofi\serial optional units:
e RS232C communications cénversion unit (Model: RS2001Z)
Communications cable (Model:"€AB0011, 1m long; CAB0013, 3m long; or CAB0015, 5m long)
e RS485 communicationigonversion unit with terminal board (Model: RS4001Z)
Communication cable’ (Model: CAB0011, 1m long; CAB0013, 3m long; or CAB0015, 5m long)
Note 1.:  Limit the distange between the common serial optional units and the inverter to 5m.
2.: Set Dataftrapsfer speed to 9600 bps or less if data exchange between the common serial optional units
and the, inverter.
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B Communication function parameters (Common serial options)
The data transfer speed, parity type, inverter number, and communication error trip time can be set/edited by

operation panel operation or communication function.

Title Function Adjustment range Default setting
0: 1200bps
_ 1: 2400bps
300 | Data transfer speed 2: 4800bps 3
3: 9600bps
4:19200bps
_ 0: NON (No parity)
£33 ! | Parity (Common serial) 1: EVEN (Even parity) 1
2: ODD (Odd parity)
=302 | Inverter number 0-~63 0
=203 | communication error trip time 0: Disabled 0
1 ~100 (s)
* Disabled . Indicates that the inverter will not be tripped even if a communication error occurs.
Trip. ..The inverter trips when a communicatien timé-over occurs. In this case a trip information

"€~ ~ 5" flashes on and off gn,the Operation panel.

6.17.2 Using the RS232C/RS485

B Setting the communication functions
Setting commands and frequenciesfby Gemmunications has priority over sending commands from the opera-
tion panel or the terminal board. Cemndand/frequency setting by communications can therefore be enabled,

I als]

irrespective of the setting in the command mode (£ ™ d) or the frequency setting mode (F S d).
However, when the input termipalfunétion selection parameter is set to 48: SC/LC (Serial/Local selection),
the inverter can be operated with{the'settings of the command mode ( Z 2 &) or the frequency setting mode

(F7Cd) by external inpuf.

B Transmission spegifications

ltem

Specifications

Transmission seheme.

Half-duplex

Connection scheme

Centralized control

Synchronization scheme

Asynchronous

Trafismission rate

Default: 9600 baud (parameter setting)

Option: Either 1200, 2400, 4800, 9600, or 19200 baud

Character transmission

ASCII code: JIS X 0201, 8-bit (fixed)
Binary code: Binary, 8-bit (fixed)

Stop bit length

Inverter receiving: 1 bit, Inverter sending: 2 bits

Error detection

Parity: Even, Odd, or None selectable by parameter setting;

check sum method

Character transmission format

Receiving: 11-bit, Sending: 12-bit

Order of bit transmission

Least significant bit first

Frame length

Variable to a maximum of 15 bytes
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B Example of connection for RS485-communication
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands fromthie host
computer to inverter No. 3:

: Wiring

T Data (host — 1INV,
Host computer
: Response data (INV =$host)

*t * * * *
x | T T l
| I N . .
Y v v vl v | L ]
INV _+ INV _+ INV _+ INV v _+ INV _+
No.00 [_ | NoO1 [_ | No02 |_ | Noo03 No.29 | _ | No30 | _
© © © © ©
H H H H H
© © © © ©
c c c c c
o o o o o
> > > > >
o 9] 9] o (9]

"Given away": Only the inverter with the selected iverter, number conducts data processing. All other
inverters, even if they have received the data, give it away and stand by to receive the
next data.

: Use the terminal board to branch the cable.

*

1) Data is sent from the host computer.

(

(2) Data from the computer is réeeived at each inverter and the inverter numbers are checked.

(3) The command is decoded“and precessed only by the inverter with the selected inverter number.
(4) The selected inverter respendsiby sending the processing results, together with its own inverter

number, to the host computer:
(5) As aresult, only thesélectedfinverter starts operating in accordance with the operation frequency
command by communicating independently.
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7. Applied operation

7.1 Setting the operation frequency

Applied operation can be performed by selecting the inverter frequency setting 4using,tfe basic parameter
B (frequency setting mode selection) and the extended parameter 200 (fregdéncy priority selection).

(1) Internal potentiometer setting (2) Operation panel key setting
F F
R R
S1 S1
S2 S2
S3 S3
CcC cC

Uia VA
{IIIB @ @ {/IIB @ @

FNog 2 ENOg: ! ) .
Enter the number with the operation panel
keys, then press the ENT key to confirm.
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(3) External potentiometer setting (4) Input voltage setting(0 to 10 Vdc)
F F
R R
S1 S1
S2 S2
S3 s3
CC cC
VIB ViUB
w O Q W @ Q@
VIA Voltage sighal ViA
CC CcC
£00d 0 AQB -
=200 3 (VIA) o0 ._,(VIA/II)
Use the parameters =2 ! to =204 for this
setting.
To use VIB, set~200 at! .

(5) Input current setting(4 to 20 mAdc)

F

R
RST
S1

S2

S3
cC

Current
signal

@ @

an

t':n

(6) External contact

UP/DOWN

F

e, @€

S2 (Down)
S3 (CLR)

PP

VIB

{/IIA @ @

cC

F"“"' !

£200:0 (VAN

Use the,parameters =21 | to=20 for
this setting. (23 | : 20%)

3/‘-{
(External contact UP/DOWN)
Use the parameters’=2 !} to for=2 3 this
setting.
To check the set frequency when the power is
off, setF 200 at .
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(7) Preset-speed setting

F

R

o
S2

%

e

{/IIA @ @
CcC

S~ 1to5~"1 : 7-speed run
E257to Fagq 8-speed run

To select 7-speed run, use the terminals S1 to S3:

To select 15-speed run, add the terminal S4.

(9) Analog addition setting

cc
Current RP

signal

Voltage signal

VIB.

w O Q

CC

VIA/II+VIB)

(8) Voltage/current switching

F

R
N

&
{/IIA @ @

Current
signal

Voltage signal

F200 0

(Automatic switching)
(Forced switching of FCHG. Enter “38” as the
S1 terminal function selection. ON: VIB,

OFF:VIA/I)
(10) Switching between external contact UP/DOWN
and VIA input
F
i RST(PNL/T . .
——0S1 (Up)
== S2 (Down)
S3 (Clear)
CcC

e
w O Q@

CcC

FHD tif

F220:3M

To switch to VIA/II setting, use the external
PNL/TB.

Operation panel key operation is enabled when
the external contact UP/DOWN is disabled.

G-3



TOSHIBA

E6580757

(11) Switching between analog setting and

Current

signal

Voltage signal

preset-speed setting

To switch to preset-speed setting,
use the external terminals S1 to S4.

(13) Setting by means of a remote input device

Priority is'given to the remote input device
when the remote command faO0h 14-bit is

@

Serial I/F

@

setat 1.

(12) Switching between analog setting and terminal set-
ting from the operation panel

| Current
i signal

|
VoltageI signal

=i .
Lt B

To switch to VIA/II or VIB setting, use the ex-
ternal PNL/TB.

(14) Switching between remote control and local control

F

R

RST
S1(SC/LC)

®©@

Serial I/F

Remote control can be switched forcefully to
local control from the external SC/LC by setting
the remote command faOOh 14-bit at 1.

The operation is controlled in accordance with
the =33 setting.
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7.2  Setting the operation mode ,.O
Applied operation can be performed by selecting the operation mode. To set the operation mode, use the basic
parameter _ {123 & (command mode selection) and the input terminal selection parameter.

L 4

(1) Operation panel operation (2) Terminal board

= : 1 (Operation panel)

N
o
&

L 2

N
o>
&
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(3) Three-wire operation /
Self-holding of operation signal

m

m F

R

T

S2

S3
CcC

-
w & @

cc

Selecting HD (operation holding) with
the input terminal selection parameter
Enable to run at HD : ON

Stop at HD: OFF

Note 1:

Note 2 :

Note 3 :

Note 4 :

In case of three - wire operation, = B3 setto!
andCN3d settoD .

Select one input terminal, and set o HD (op-
eration holding).

Ex. & ! 1 (S1 temminal)Setito =S : HD.
Enable to turn the inpUtierminal on at power
on.

Enable to turnghe términal F and Ron at HD :
on.

If select Jog ritmseommand during three-wire
operatign, inverter stop.

Output trequency
A
‘ Operation frequency
Fo;/vrard command
° / \\ II "
Rever Operation frequency
command
HD A oN
] _ OFF
b ON
E L
, OFF
R A ON
-I , OFF
Power
supply ON
» OFF

Note 2

Note 3
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(4) Operation from an external input device (5) Switching from an external input device to the ter-
minal board

F
R

SINSCILE)

S2

S8
CC

O @ ® @

Serial I/F Serial I/F
Priority is given to an external input device Remote control can be switched forcefully to
when the remote command fa00h 15-bit is local control from the external SC/LC by setting
setat 1. the remote command faO0h 15-bit at 1.

Operation is controlled from the terminal board.

(6) Switching from the operation panelfto the terminal
board

i‘ﬁl"\d Lo

[T B

To switch to terminal board operation, use
the external PNL/TB.
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8. Monitori %j}f@tus

8.1 Status monitor mode

In this mode, you can monitor the operation status of the inverter.
To display the operation status during normal operation:

Press the key twice.

Setting procedure (eg. operation at 60Hz)
Key LED Communi-

Item displayed operated display cation No. Description
Thegeperation frequency is displayed (during op-
Note 1 o0 enation)y,(When the standard monitor display se-

lection parameter
FL "0 is set at 0 [operation frequency])
The'first basic parameter "Automatic accelera-

Parameter setting

mode Ry ! tion/deceleration (R1: t )" is displayed.
fOrep;::trL?:r; egon FE0D Zraetigrp:iratlon frequency is displayed (during op-
Direction of FEo1 The direction of rotation is displayed.

rotation (F : forward run, ~ : reverse run)

The operation frequency command value is dis-
played.

The inverter output current (load current) is dis-
played. (Default setting : unit %)

The inverter input (DC) voltage is displayed.

Operation fre-

mm
quency command F5o08 D d

Note 2 | Load current =t FEO3

0000066

mr
Note 3 | Input (DC) voltage s 80 FEO4 (Default setting: unit %)
Output voltage =3 Ials] FEO5 Thel |n\./ert§rnoutput voltage is displayed. (Default
setting: unit %)
The ON/OFF status of each of the control signal
input terminals (F, R, RST, S1, S2 and S3) is dis-
played in bits.
ON: '
Input terminal @ [=XRRERR] FEO6 OFF: ¢
Input terminal (F)
Input terminal
(s3) Input terminal (R)
Input terminal Input terminal (RST)
2 Input terminal (S1)
The ON/OFF status of each of the control signal
output terminals (RY, OUT and FL) is displayed in
bits.
Output terminal @ g an FEO7 ON: '
OFF: !

Output terminal (FL) Output terminal (RY)

Output terminal (OUT)

(Continued overleaf)
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(Continued)
. Key LED Communi- L
ltem displayed operated display cation No. Description

CPU version @ o 0 FEO8 The version of the CPU is displayed.
Memory version @ oE 10D FEO09 The version of the memory mounted is displayed.

: Past trip 1 (displayed alternately at0.5-sec. inter-
Past trip 1 @ or3 e FE10 vals) p 1 (display v
Past trip 2 @ an o2 FE11 saa;t) trip 2 (displayed alternately at 0.5-sec. inter-

. Past trip 3 (displayed alternately at 0.5-sec. inter-
Past trip 3 @ 0PI o3 FE12 vals)
Past trip 4 @ =S FE13 ‘Ij:lz;\rlp 4 (displayed alternately at 0.5-sec. inter-
Cumulative @ P, FE14 The cumulative opetation time is displayed. (0.01
operation time e 5.0 corresponds toh hours.)
Torque current @ = =0 FE20 Theeytorque current is displayed in %.

The'R[ feedback value is displayed.
Pl feedback @ ¢ SC FE22 Wnit: processed amount)
Inverter load factor @ [=1s] FE26 Thejinverter load factor is displayed in %.
PBR overload The overload factor of the braking resistor is dis-
=1a] FE28 S

factor - o layed in %.
Output power @ = 37 RE30 The inverter output power is displayed in %.
Default display @ - The operation frequency is displayed
mode 500 (during operation).

Note 1: Press the ® or @ key to ghange items displayed in the status monitor mode.

Note 2: With the current unit selectiof patameter or voltage unit selection parameter, you can choose between
percentage and ampere (A) for current or between percentage and volt (V) for voltage, respectively.
Note 3: The input (DC) voltaggrdisplayed is 1/~/2" times as large as the rectified dc input voltage.

Note4: mErris displayed toshow the absence of error.

Note 5: The cumulative operation time increments only when the machine is in operation.




TOSHIBA E8580757

8.2 Display of trip information

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, all trip records
are retained.

W Display of trip information

Error code S:trig:qllj\lri Description
oC 1 Overcurrent during acceleration
oce 2 Overcurrent during deceleration
oC3 3 Overcurrent during operation
ocRh 5 Armature-side overcurrent déifing start-up
oCL 4 Load-side overcurrent dufingistarttup
oP A Overvoltage during‘aeeeleration
oPg B Overvoltage during degeleration
orP3 C Overvoltage during,constant-speed operation
ou D Inverter overigadhrip.
oLe E Motor overloaghtrip
EPHDO 9 Output phase failure
EPH I 8 Idput phasesfailure
oHZ 2Eh Extefnal thermal input
8 20h Oyer-torque trip
oL~ F Dypamic braking register overload trip
oH 10 @verheat trip
= 1€ Undervoltage trip
Ul ™. Small-current trip
EFC 22h Ground fault
£ 11h Emergency stop
Erec 15h Inverter RAM fault
Erqrr3 16h Inverter ROM fault
E~#M 17h CPU fault trip
E€ -5 18h Communication error
Ee9P 29h Inverter type error
EERP 12h E’PROM fault
£ = 28h Auto-tuning error
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Communi- —

Error code cation No. Description ‘

AEre () 0 No error |

(Note) Past trip records (trip records retained or trips that occurred in the past) can be called up. (Refer to 8.1

"Status monitor mode" for the call-up procedure.)

(*) Strictly speaking, this code is not an error code; this code is displayed to showsthe absence of error

when the past trip monitor mode is selected.

B Example of call-up of trip information

Item displayed opgrea);e d diI;I;E)I[;y g;:g;"m’ Bescription
Status monitor méde (The code blinks if a trip oc-
*q [sl=F curs.)
The motor é@asts ahd comes to a stop (coast
stop).
Parameter setting ans The first basigparameter "Automatic accelera-
mode = tion/deceleration (R ! )" is displayed.
Operation fre- Fson FEOO The'gperation frequency at the occurrence of a trip
quency isydisplayed.
Direction of rota- @ c e FEO1 The direction of rotation at the occurrence of a trip
tion T is displayed. (£ : forward run, ~ : reverse run)
Operation fre- @ 500 FEQS The operation frequency command value at the
quency command = occurrence of a trip is displayed.
~ an The inverter output current at the occurrence of a
Load current @ L 130 P trip is displayed. (Default setting: unit %)
The inverter input (DC) voltage at the occurrence
Ty
Input (DC) voltage @ S 4 FEO4 of a trip is displayed. (Default setting: unit %)
The inverter output voltage at the occurrence of a
Haln:
Output voltage @ P oo FE0S trip is displayed. (Default setting: unit %)
The ON/OFF status of each of the control signal
input terminals (F, R, RST, S1, S2 and S3) at the
occurrence of a trip is displayed in bits.
ON: !}
Input terminal @ IS SRR FEO06 OFF: «
. Input terminal (F)
Input terminal
(S3) Input terminal (R)
Input terminal Input terminal (RST)
(82) Input terminal (S1)
The ON/OFF status of each of the control signal
output terminals (RY, OUT and FL) at the occur-
rence of a trip is displayed in bits.
Output terminal o i FEO7
Output terminal (FL) Output terminal
Output terminal (OUT)
CPU\version o {00 FEO8 The version of the CPU is displayed.

(Continued overleaf)
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. Key LED Communi- L
ltem displayed operated display cation No. Description
Memory version @ wE 100 FE09 The version of the memory mounted is displayed.
. Past trip 1 (displayed alternately at 0.5-sec. inter-
n
Past trip 1 @ 0P et FE10 vals)
Past trip 2 @ on e2|  Fen Past trip 2 (displayed alterfiately at 0.5-sec. inter-
vals)
. A Past trip 3 (displayed alternately at 0.5-sec. inter-
Past trip 3 @ OP3 «3| FE12 vals)
. Past trip 4 (displayedalternately at 0.5-sec. inter-
(W]
Past trip 4 @ nEF- o FE13 vals)
Cumulative @ P FE14 Cumulative @peration time (0.01 corresponds to 1
operation time e O hours.)
- 20 The tofque current at the occurrence of a trip is
Torque current @ o FE20 displayediin %.
Pl feedback @ 4 50 FE22 The Pl feedback value at the occurrence of a trip
is displayed. (Unit: frequency)
Load factor @ L B0 FE26, | Thelinverter load factor is displayed in %.
PBR overload @ =0 Peds The overload factor of the braking resistor at the
factor moae occurrence of a trip is displayed in %.
H 27 The output power of the inverter at the occurrence
Output power @ 3 Y of a trip is displayed in %.
az;a:lt display x2 or2 The cause of the trip is displayed.

Note 1: Press the @ or @ key to'ehange items displayed in the status monitor mode.

Note 2: If trouble occurs whilegghel€PW'is being initialized after the inverter is turned on or reset, the trip rec-
ord retaining function does not record it but displays a status monitor item.
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9. TakinM%M (-9

the CE/UL directive

9.1

How to cope with the CE directive

In Europe, the EMC directive and the low-voltage directive, which took effect ifi 1996,and 1997, respectively,
make it obligatory to put the CE mark on every applicable product to prove hat it,complies with the directives.
Inverters do not work alone but are designed to be installed in a control panel ahd always used in combination
with other machines or systems which control them, so they themselves,aretnét considered to be subject to the
EMC directive.

However, the CE mark must be put on all inverters because they/@re,subject to the low-voltage directive.

The CE mark must be put on all machines and systems with\built-in‘inverters because such machines and sys-
tems are subject to the above directives. If they are "fifalproducts, they might also be subject to machine-
related directives. It is the responsibility of the manufaeturers of such final products to put the CE mark on each
one. In order to make machines and systems with built-ip,inverters compliant with the EMC directive and the low-
voltage directive, this section explains how to installinverters and what measures should be taken to satisfy the
EMC directive.

We have tested representative models{with them installed as described later in this manual to check for confor-
mity with the EMC directive. Howeveg, we'gannot check all inverters for conformity because whether or not they
conform to the EMC direction depends ofghow they are installed and connected. In other words, the application
of the EMC directive varies depending ofathe composition of the control panel with a built-in inverter(s), the rela-
tionship with other built-in electrieal components, the wiring condition, the layout condition, and so on. Therefore,
please verify yourself whetheryour machine or system conforms to the EMC directive.

9.1.1  Aboutithe EMC directive

The CE mark mustibe put on every final product that includes an inverter(s) and a motor(s). The VF-S9 series of
inverters compliesiwith the EMC directive if an EMI filter recommended by Toshiba is connected to it and wiring is
carried odfcorrectly,

W EME directive 89/336/EEC
ThedEMGCfstandards are broadly divided into two categories; immunity- and emission-related standards, each of
which isfurtier categorized according to the operating environment of each individual machine. Since inverters
are intended for use with industrial systems under industrial environments, they fall within the EMC categories
listed in Table 1 below. The tests required for machines and systems as final products are almost the same as
those required for inverters.
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Table 1 EMC standards

Category Subcategory General standard Test standard and level
. Radiation noise EN 55011, Group 1, Class A
Emission Transmission noise EN50081-2 EN 55011, Group 1, Class A
Static discharge EN 61000-4-2
Radioactive radio-frequency magnetic EN 61000#4-3
contactor field
Immunity First transient burst EN50082-2 EN 6100044
Lightning surge EN#61000:4-5
Radio-frequency induction/transmission EN 61000-4-6
interference

Emission standards other than the above are applied to inverters when used,in agemmercial environment but not
an industrial environment.

Category Subcategory General standard Test standard and level
o Radiation noise EN 55011, Group 1, Class B
Emission — - EN50081-2
Transmission noise EN 55011, Group 1, Class B

9.1.2 Measures to satisfy the EM&directive

This subsection explains what measures must be takep to satisfy the EMC directive.

(1) Insert a recommended EMI filter (Table/) on'the'input side of the inverter to reduce radiation and transmis-
sion noises. In the combinations listedip, Table 2, inverters were checked for conformity with the EMC di-
rective. For inverters used in Japan, itiis reéemmended to use the NF series of noise filters.

Table 2 lists noise filters recommended,forthe inverters.
* Dimensions of EMI filter : See 10:4/(Page J-11)

Table2 ‘Gembinations of inverter and EMI filter

Three-phase 200V class Three-phase 400V class
Combination of;ipverter.and filter Combination of inverter and filter
Inverter Filter for class A Filter for class B Inverter Filter for class A Filter for class B

compliance compliance compliance compliance
VFS9-2002PM EMF2011BZ - VFS$9-4007PL With a built-in filter EMF4016CZ
VFS9-2004PM EMF2011BZ - VFS$9-4015PL With a built-in filter EMF4016CZ
VFS9-2007PM EME2014BZ - VFS$9-4022PL With a built-in filter EMF4025DZ
VFS9-2015PM EMF2011BZ - VFS$9-4037PL With a built-in filter EMF4025DZ
VFS9-2022PM EMF4025DZ - VFS9-4055PL With a built-in filter EMF4045EZ
VFS9-2037RM EMF4025DZ - VFS9-4075PL With a built-in filter EMF4045EZ
VFS9-2055PL With a built-in filter EMF4045EZ VFS9-4110PL With a built-in filter EMF4045FZ
VFS9-2075PL With a built-in filter EMF4045EZ VFS9-4150PL With a built-in filter EMF4045FZ
VFS9-2110PM * EMF2080GZ -
VFS9-2150PM * | EMF2080GZ -

* QWire grounding wire between the EMI filter and EMC plate in order to conform to class A.
Wire size : 6mm? or more (AWG 9 or more)
Wire length : 29cm or less
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Single-phase 200V class

Combination of inverter and filter
Inverter Filter for class A Filter for class B
compliance compliance
VF: -2002PL With a built-in filter EMFS2010AZ
VF: -2004PL With a built-in filter EMFS2010AZ
VF: -2007PL With a built-in filter EMFS2010AZ @

VF: -2015PL With a built-in filter EMFS2016CZ
VF: -2022PL With a built-in filter EMFS2025DZ %

(2) Use shielded cables for the power and control cables, including filter inp@and inverter output ca-

bles. Route the cables and wires so as to minimize their lengths. Keep' ce between the power ca-

ble and the control cable and between the input and output wires of thi cable. Do not route them in
parallel or bind them together, instead cross at right angle.
(3) Install the inverter and the filter on the same metal plate. Itis ective in limiting the radiation noise to

install the inverter in a sealed steel cabinet. Using wires as thi nd short as possible, earth the metal
plate and the control panel securely with a distance kept bet: the earth cable and the power cable.
(4) Route the EMI filter input and output wires apart fro h .
(5) To limit the radiation noise from cables, earth each shi
shielded cables in the vicinity of the inverter, cabi

Inserting a ferrite core in a shielded cable is e\& ffective in limiting the radiation noise.
(6) To further limit the radiation noise, insert a zefo-ph reactor in the inverter output line and insert ferrite

cores in the earth cables of the metal plam inet.
[Example of wiring]

able to the metal plate. It is effective to earth
ter (within a radius of 10cm from each of them).

—VF-S9

Grounding plate
Control wiring (Shielded cables)

(Note 1)

Motor wiring (Shielded cables)

Ngte 1: Strip and earth the shielded cable, following the example shown in Fig.
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Strip the cable and fix it to the metal O

Shielded cable plate by means of a metal saddle for O
electrical work or equivalent.
( .
9.1.3  About the low-voltage directive (g

The low-voltage directive provides for the safety of machines and systems. Tos| inverters are CE-marked
in accordance with the standard EN 50178 specified by the low-voltage diregtive) can therefore be installed in

machines or systems and imported without problem to European countri

Applicable standard: EN 50178
Electronic equipment for use in power install. ion@

Pollution level: 2 (5.2.15.2)
Overvoltage category: 3

200V class - 3.0mm (5.2.16.1)
400V class - 5.5mm (5.2.16.1) \x
r use in power installations, and sets out the condi-

EN 50178 applies to electrical equipment intended spec
tions to be observed for electric shock preventi he igning, testing, manufacturing and installing electronic

equipment for use in power installations.

9.1.4 Measures to sati e low-voltage directive

When incorporating the inverter int e or system, it is necessary to take the following measures so that

the inverter satisfies the low-vdlt

(1) When installing the inve%ﬁe the cabinet, provide a protective means for the inverter's wiring hole to
t

prevent workers fron&their fingers through the hole and touching an electrically-charged part in the
inverter.

(2) Do not connect tw@re wires to the main circuit earth terminal of the inverter. If necessary, install an
additional eal on the metal plate on which the inverter is installed and connect another cable to it.
Or installghe te (attached as standard) and another cable connect to earth terminal on the EMC

N able 10.1 for earth cable sizes.

n-fuse circuit breaker on the input side of the inverter.
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10. Periph cY

Danger
* When using switchgear for the inverter, it must be installed in a cabinet.
0 Failure to do so can lead to risk of electric shock and can result in death orfsegi6us injury.
Danger
Mandatory
* Connect earth cables securely. Failure to do so can lead to risk of elegtric/shock or fire in case of a
g failure, short-circuit or leak current.

Be Grounded

10.1 Selection of wiring materials afnd devices

Capacity of Wire size
Voltage class ap?nlica)tgle Inverter model Maincircuit DC reactor Braking resistor/ Grounding

motor (KW) (mm?) (See Note 1.)°| (optional) (mm?) Braking unit cable
(optional) (mm?®) (mm®)

0.2 VFS9S-2002PL 0 1.25 1.25 35

Single-ph 0.4 VFS9S-2004PL .0 1.25 1.25 .5
A it 0.75 VFS9S-2007PL 0 .0 1.25 5
1.5 VFS9S-2015PL 5 .0 1.25 .5

2.2 VFS9S-2022PE 5.5 .0 2.0 5.5

0.2 VFS9-2002PM 2.0 1.25 1.25 3.5

0.4 VFS9-2004RM 2.0 1.25 1.25 3.5

0.75 VFS9-200ZPM 2.0 2.0 1.25 3.5

1.5 VFS9-2015P 2.0 2.0 1.25 3.5

Three-phase 22 VFS9:2022P| 2.0 2.0 2.0 3.5
200V class 3.7 VFS9:2087PW 35 55 55 3.5
5.5 VES9-2055PL 8.0 5.5 5.5 8.0

75 VFS9-2075PL 14 14 5.5 14

11 VES9-2110PM 14 14 5.5 14

15 MFS9-2150PM 22 22 55 22

0.75 VF$9-4007PL 2.0 1.25 1.25 3.5

15 VFS9-4015PL 2.0 1.25 1.25 3.5

2.2 VFS9-4022PL 2.0 2.0 1.25 3.5

Three-phase 3.7 VFS9-4037PL 2.0 2.0 1.25 3.5
400V class 5.5 VFS9-4055PL 35 2.0 .0 3.5
75 VFS9-4075PL 35 3.5 .0 55

11 VFS9-4110PL 55 55 .5 8.0

15 VFS9-4150PL 8.0 8.0 .5 8.0

Note 47 Sizes of.the wires connected to the input terminals R, S and T and the output terminals U, V and W when
the lepgth of each wire does not exceed 30m.

Note 2:"Berghe control circuit, use shielded wires 0.75 mm? or more in diameter.

Note 3: For grounding, use a cable with a size equal to or larger than the above.

J-1
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B Selection of wiring devices
Non-fuse circuit | Magnetic contactor Overload relay Earth leakage
Capacity of breaker (THR) breaker
applicable (MCCB) (ELCB)
Voltage class motor Inverter model Rated Type Rated Type | Adjusted current [ Type Rated Type
(kW) current | Note1) | current | Note1) Note1) | current Note1)
(A) (A) (For reference) (A)

0.2 VFS9S-2002PL 10 NJ3ON 1 c11J 1.3 J 10 NJV50E
. 04 VFS9S-2004PL 15 NJ30N 1 Cc11J 23 3J 15 NJV50E
gl')%g\}ec'l”ah::e 075 VFS9S2007PL| 20 | NJ3ON | 11 c11J 36 J 20 | NJVSOE
1.5 VFS9S-2015PL 30 NJ30N 18 Cc20J 6.8 T8J 30 NJV50E
22 VFS9S-2022PL 40 NJ50E 35 C35J 9.3 £13J 40 NJV50E
0.2 VFS9-2002PM 5 NJ30N 11 Cc11J 1.3 T13J 5 NJV50E
0.4 VFS9-2004PM 5 NJ30N 11 Cc11J 2.3 T13J 5 NJV50E
0.75 VFS9-2007PM 10 NJ30N 1 c11J T13J 10 NJV50E
1.5 VFS9-2015PM 15 NJ30N 1 c11J T13J 15 NJV50E
Three-phase (2.2 VFS9-2022PM 20 NJ30N 1 C13J B T13J 20 NJV50E
200V class 3.7 VFS9-2037PM 30 NJ30N 2 C25J 15 T20J 30 NJV50E
55 VFS9-2055PL 50 NJ50E 35 C35J 22 T35J 50 NJV50E
75 VFS9-2075PL 60 EJ100F 50 C504 28 T35J 60 NJV60F
1 VFS9-2110PM 100 EJ100F 65 €655 44 T65J 100 [NJV100F
15 VFS9-2150PM 125 EJ225F 80 €80A 57 T65J 125 NJV225F
0.75 VFS9-4007PL 5 NJ30N 9 Ca1J 1.6 T13J 5 NJV50E
1.5 VFS9-4015PL 10 NJ30N 9 1 3.6 T13J 10 NJV50E
22 VFS9-4022PL 15 NJ30N 9 C11J 5.0 T13J 15 NJV50E
Three-phase (3.7 VFS9-4037PL 20 NJ30N 18 €134 6.8 T13J 20 NJV50E
400V class 55 VFS9-4055PL 30 NJ30ON 17 C20J " T13J 30 NJV50E
75 VFS9-4075PL 30 NJ30N 25 C25J 15 T20J 30 NJV50E
11 VFS9-4110PL 50 EJ50E, 33 C35J 22 T35J 50 NJV50E
15 VFS9-4150PL 60 EJ100F 48 C50J 28 T35J 60 NJV100F

Note 1: Produced by Schneider Toshiba elegtric corporation.
Note 2: Be sure to attach a surge killer to théyexeiting coil of the relay and the magnetic contactor.
Selection of surge killers for Toshibaymagnetic contactors
200V class: Surge absorbing unit§yare‘optionally available for Toshiba C11J to C65J, or

Model SS-2 for C504 and C65J

400V class: For the operation and control circuits, regulate the voltage at 200V or less with a step-down
transformer,

Note 3: When using the auxiliary contacts 2a of the magnetic contactor MC for the control circuit, connect the
contacts 2a in parallel tolincrease reliability.

Of the wiring devices listed in the above table, the magnetic contactors (MC) and the overload relays (Th-Ry) are
intended for use witt¥'the Mighty J series. When using the old series (ESPER Mighty series), refer to the table

below showingdithe Gafrespondence between the two series.

Magnetic contactor (MC) Overload relay
ESPERWMIghtyfseries Mighty J series ESPER Mighty series Mighty J series
C12A Cc13J T11A T13J
C20A Cc20J T20A T20J
C35A C35J T35A T35J
C50A C50J T65A T65J
C65A C65J

J-2
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a
power cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) oron-fuse circuit breaker
with a power cutoff device to the power supply of the inverter, so that the powergcircuit@pens when the failure
detection relay (FL) in the inverter or the external overload relay is activated.

B Magnetic contactor in the primary circuit
A magnetic contactor installed in the power supply circuit of the inverter clgs off the power supply to the cir-
cuit and prevents the inverter from restarting in case of a powerailurenatrip of the overload relay (Th-Ry)
or the activation of the inverter protective circuit.
In addition, if the FL contact of the failure detection relay ingthe, VF289 is connected to the operation circuit
of the magnetic contactor on the primary side, the magnetic gontactor (MC) will be tripped when the inverter
protective circuit is activated.

VE=S9
MCCB Thermal relay

Forward run

" Reverse run
Suge killer

Example of Gennection of a magnetic contactor in the primary circuit

Notes on wiring

When frequently switehing'between start and stop, do not use the magnetic contactor on the primary side as
an on-off switchffor the inverter. Instead, stop and start the inverter by using terminals F and CC (forward run)
or R and CC (reverse/run).

Be sure to attach¢ surge killer to the exciting coil of the magnetic contactor (MC).

B Magnetic contactor in the secondary circuit
‘Admagnetic contactor may be installed on the secondary side to switch controlled motors or supply com-
mereial power to the load when the inverter is out of operation.
Notes on wiring
Be‘sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.
When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a cur-
rent to rush into the inverter which could lead to malfunction.

J-3
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10.3 Installation of an overload relay

1)  The VF-S9 inverter has an electronic-thermal overload protective function. In the following cases, however,
the activation level of the electronic thermal protection unit must be adjusted and an overload relay suitable

for the motor installed between the inverter and the motor.

* When using a motor with a current rating different to that of the corresponding Toshiia general-purpose

motor

* When operating a single motor with an output smaller than that of the appli¢able,stahdard motor or more

than one motor simultaneously

2)  When using the VF-S9 inverter to operate a constant-torque motor, such as the, Toshiba VF motor, adjust

the protection characteristic of the electronic thermal protection unit to the E motor use.

3) Itis recommended to use a motor with a thermal relay embedded inithe motor coil to give sufficient protec-

tion to the motor, especially when it runs in a low-speed range.

10.4 Optional external devices

The following external devices are optionally available for the, VF-89 series of inverters.

Powef supphp

Non-fuse circuit
breaker MCCB

Magnetic

contactor MC

)Input AC
reactor (ACL)

(3)High-attenuation

(5)Foot-mounted radio noise filter

noise flter (4)Zero-phase reactor
ferrite core-type radio
noise filter
(2)DC reactor
VF-S9
=

(6)Braking @
resistor

(4)Zero-phase reactor
ferrite core-type radio

(7) Motor -end surge
voltage suppression
fiter for 400V
models only)

Motor

J-4
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Optional external devices
No. Device Function and purpose
Input AC reactor Used to improve the input power factor, reduce the harmonics, and suppress external
surge on the inverter power source side. Install when the power capacity is 500 kVA or
more and 10 times or more than the inverter capacity or when a distorted wave genera-
tion source such as a thyristor unit or a large-capacity inverter is connected in the same
distribution system.

Effect;
U Harmonics Suppressiom
Reactor type Power factor 300V-3. 7KW External surge
improvement . Othemmodel suppression
or less
Input AC reactor @] @] 9] o
DC reactor O Large [©] O Large X
O Large : Large effective. O : effective. x : ineffective,
DC reactor Improves the power factor more than the inputireacter. When the facility applying the

inverter requires high reliability, it is recommended to use the DC reactor with an input re-
actor effective for external surge suppressions

(2) * An inverter unit of 200V-3.7kW or Jess is gonnécted to a reactor selected on page J-8, 9
to conform “Guides of limits for harmenicsiedrrent emissions on general purpose
inverter having an input current up toyanéincluding 20A per phase” by the Japan Elec-
trical Manufacturers’ Association®

High-attenuation filter | These types of filters are not hegessary because all single-phase 200V or 3-phase 400V
(LC filter) models and 3-phase 200V, 5.5kWhor 7°5kW models have a built-in EMI noise filter, con-
NF type forming to Class A, as standard. But'install these filters if necessarily of noise reduction
manufactured by move and more.

@) |5 Soshin Electric Co. « Effective to prevent interferénce in audio equipment used near the inverter.

z « Install on the inpatiside of the inverter.

s * Provided withgvide-range attenuation characteristics from AM radio bands to near

= 10MHz.

5 * Use when equipment,readily affected by noise is installed in the peripheral area.

2 | Zero-phase reactor « Effective togprevent,interference in audio equipment used near the inverter.

8 | (Inductive filter) o Effective in noisésreduction on both input and output sides of the inverter.

(4) | 2 | Ferrite core type « Providedywith aftenuation characteristics of several dB in frequencies from AM radio

2 | manufactured by bandg(to 10MHz.

E Soshin Electric Co. « Fopnoise.countermeasures, insert on the secondary side of the inverter.
Foot-mounted type High-attépuation EMI noise filter requiring only small space; mounted on the rear side of
noise reduction filter |\theaverter. This filter can be installed to conform to the following classes of EMC stan-

(5) (Soon to be dard EN5501 Group 1.
released) 3-phase 200V models excluding those of 5.5/7.5kW : Conform to Class A.
Alllmodels other than above : Conform to Class B.
Braking resistor Wse when rapid deceleration or stop is frequently required or when it is desired to reduce
®) the deceleration time with large load. This resistor consumes regenerative energy during
power generation braking.

o Braking resistor — With (resistor + protective thermal relay) built in.
Motor-end@urge voltage Use an insulation-reinforced motor or install the surge voltage restraint filter to prevent
(7) | suppressionfilter (400V degrading motor insulation caused by surge voltage generation depending on cable

class only) length and wiring method, or use of a 400V class motor driven with an inverter.
®) Conduit pipe kit Attachment kit used for conformance to NEMA TYPE1.

(Soon to be released)
© IP43,enclosure kit Attachment kit for making a panel conform to the 1P43 structure.

(Soonyto be released)
(10) DIN railkit Available for the 200V class models of 0.75kW or less. (Model: DINO01Z)

{(Seon to be released)

J-5
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No. Device Function and purpose
(1) Parameter writer Use this unit for batch read, batch copy, and batch writing of setting parametersg¢
(Model: PWU001Z)
Extension panel Extended operation panel kit provided with LED indication section, RUN/STOP ke
(12) UP/DOWN key, Monitor key, and Enter key.
(Model: RKP001Z)
(13) RS485 communication Use to connect a personal computer for data communication with up to 64 units.
converter unit (Model: RS4001Z)
(14) RS232C communication Use to connect a personal computer for data communication.
converter unit (Model: RS2001Z)
Remote panel Provided with built-in frequency indicator, frequency setting dévicey and RUN-STOP (for-
(10) ward/reverse) switch.
(Model: CBVR-7B1)
(15) Application control unit AP Series is available to enable various types of application cantrol functions when com-
bined with an inverter. Contact your Toshiba representativesof further information.

Table for selection of optional external devices

Radio noise A
Voltage | C2Pactty of Input AC be reduction filter Braking, | surge voltage | Conduit | Foot-mounted type DIN
class apr‘:“:)ﬁzf"e Inverter model (’ﬁgﬁ;‘;’) (’::g"zr) an:ﬂ‘g;cn Core type resiston, Jpsupptéssion | pipe kit | noise reduction filter | adapter
o (See Note 1.) filter
02 VFS9S2002PL | PF DCLS-2002 - RC507! PBR-2007 - EM010Z EMFS2010AZ DINOOTZ
S':g'e' 04 VFS95-2004PL |_Pi DCL-2007 - RC507 PBRE2007 - EM010Z EMFS2010A DINOO1Z
Doy 07! VFS9S2007PL | PFL2011S | DCL-202: - RC507: PBR-2007. - EM010Z EMFS2010A DINOOTZ
class VFS9S2015PL | _Pi DCL-203 - RC507! PBR-2022 - EM020Z EMFS2016C; -
VFS9S2022PL | _PI DCL-203 - RC507: PBR-2022 - EM030Z EMFS2025D:; -
FS9-2002P| P DCL-2002 J RC5078 JuPBR-2007 EMOT EMF2011BZ DINOOTZ
VFS9-2004P PF DCL-2007 J RC507 PBR-2007 - EMO1 EMF2011BZ DINOOTZ
07! VFS9-2007P Pi DCL-2007 | N REB07; PBR-2007 - EMOT EMF2011BZ DINOOTZ
Three- VFS9-2015P Pl DCL-2022_| NF3015A- RCB078 || PBR2022 - EMO1 EMF2011BZ -
phase 2 VFS9-2022P Pi DCL-2022_| NF3015A- RC5078x4 | PBR2022 - EM03 EMF4022DZ -
200V 7 VFS9-2037P P DCL-2037_| NF3020A4 RC507: PBR-2037 - EM03 EMF4022DZ -
class FS9-2055PL | Pi DCL-205 N RC PB3-205! - EMO4 EMF4045EZ -
VFS9-2075PL_| P DCL211 g RC PBR-207 - EM040Z EMF4045EZ -
1 VFS9-2110P| P DCL-2110_| NF3050A N, RC PBR-211 - EM050Z EMF2080GZ
1 VFS9-2150P P DCL-2220 | NF3080A-MJ RC PBR2150 | - EM050Z EMF2080GZ -
075 VFS9-4007PL_| P DCL-200 - RC PBR-2007 | MSF-4015: EM020Z EMF4006C -
5 VFS9-4015PL_| P DCL-200 5 RC PBR-2007 | MSF-4015: EM020Z EMF4006C -
Luf:; 2 VFS9-4022PL_| P DCL-202 3 RC PBR-2007 | MSF-4037; EMF4022D -
o0y 7 VFS9-4037PL_| P DCL-20: R RC PBR-2007 | MSF-4037; EMF4022D -
class VFS9-4055PL_| P DCLe41 ) RC BR3-4055 | MSF-4075Z | | EMF4045EZ -
VFS9-4075PL_| P DCL41 4 RC PBR3-4075 | MSF-40752 | NEMO40Z EMF4045EZ -
1 VFS9-4110PL_| P DCLAA - RC PBR3-4110 | MSF-4150Z | NEMO50Z EMF4045FZ -
1 VFS9-4150PL_| PFL-40505 | DCL422 - RC PBR3-4150 | MSF-4150Z | NEMO50Z EMF4045FZ -

Note 1:  This filter is used woundharound the input-side power line. (Number of turns: 4 or more) This filter can
be installed onsthe output side, as well.

Note 2:  Connecting thig,reactor to the inverter makes it compliant with the standard "General Inverter (input
current off20A’or less) Harmonic Suppression Measures Execution Guidelines" set by the Japan Elec-
tric Industry Association.
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Devices External dimensions and connections

Input AC re-
actor
(ACL) ) Input AC reactor

Terminal box with cover

B U X

B
T ] Power _V, Y
{ supply W z T

[§]
]
< 7 T 5
D E
I—=s =1 == WB@
Fig.A
imensions (mm) 2 Approx
Type Rating Inverter type 2 | Terminals | weight
A p|E|F|e]|& (k)
PFLS2002S__|1¢-230V-2.0A50/60Hz | VFS9S-2002PL 115 | 63 | 45 | 5 | 45 M35 085
PFL2001S | 3¢-230V-1.7A-50/60Hz 115 | 90 | 55 | 5 [ 40 M35 1.0
PFL2005S  |3¢-230V-5.5A-50/60Hz 65 [115[ 90 | 55 | 5 | 40 M35 1.2

VFS9S5-2007PL A
PFL2011S 3¢-230V-11A-50/60Hz VF39-2015PM‘2022PX\30 70 | 140115 [ 60 | 5 | 50 M4 23
PFL2018S  |3¢-230V-18A-50/60Hz 130 70 140|115 [ 60 | 5 | 50 M4 25
PFL20255 | 30-230V-25A-50/60Hz 125100 [ 130 50 [ 83 | 7 | - M4 26
PFL2050S | 3-230V-50A-50/60Hz 155 | 115 | 140 | 50 | 95 | 7 | - M6 34
PFL2100S___|30-230V-100A-50/60Hz 230 [150 210 60 [ 90 | 8 | - M8 82
PFL4012S | 30-460V-12.5A-50/60Hz 125] 95 [130| 50 [79 | 7 | - | B e 23
PFL40255 | 30-460V-25A-50/60Hz 155 | 110 [ 155] 50 |94 | 7 | - 4.9
PFL4050S 3¢-460V-50A-50/60Hz VFS9:4150F 155 [ 140 [165] 50 [112 [ 7 | - M6 6.6

Note) PFL2002S has 4 termir\
3
<

O
%l

L 4
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Devices External dimensions and connections
DC reactor
(DCL) _ (@) Q Terminal box with cover

500

b

Name plate

H
dN

D
4.4 x 6 slotted hole(DCLS-2002)

4.4 % 6 slotted hole(DCL-2007)

10

Fig.A
Fig.B
Terminal box with cover
Name o
w plate @) (@?)
/ DC reactor
T 5 m PA, PO
:‘EEHE RPA PO VF-S9
: Y
. pply T M
- v
4-07
Rated Dimensions (mm) 2 Approx.
Type current Inverter tyj 2 | Terminals | weight
(A) W H|D|[Xx]|Y]|d|[d]|§ (kg)
DCLS-2002 | 25 | VFS95-2002PL, VFS9- i 79 | 50 |44 [ e6 | - | - | - V12535 | 06
VFS9-2004PM, 2007P1 A
DCL-2007 7 |VFS9S-2004PL 92|65 |70 |8 |- -] - V2-35 1.2
VFS9-4007PL, 40;
DCL-2022 76| - | - M4 22
B
DCL-2037 7|7| - |ss M4 25
DCL-2055 50 | 85 | 85 | 55 M5
DCL-2110 65 | 85 [ 95 [ 60 | C M6
DCL-2220 90 | 90 [130 | - M8
DCL4110 70 | 80 10560 | o M5
DCL4220 80 | 100 | 130 | 65 M8
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Devices External dimensions and connections
High-
attenuation 20 2 an
radio noise / Earth terminal
reduction &: . Power
filter [or | [E supply
Pl o
J uzis o
— .—-‘"' S the ary-side of inverter.
HELS tputable should be kept away
put cable.
T Rated Iverter & Dimensior Approhx
it it
yoe curen nverter type s TS TETs welg
NF3005A-MJ 5 VFS9-2002PM -~ FS9-2007PM 10
_NF3015A-| 15 VFS9-2015PM, VFS9-2022PM 174.5 | 160 | 145 | 11 80 70 [ 20 | 45 | ¢5.5 | M4 M4 16
_NF3020A-| 20 VF )
NF3050A-| 50 267.5 | 250 | 23! 44 | 90 60 46
EF3080A- 80 [ Vi 294.5 | 280 | 2 1 0| 37 | 100 30 65 96.5 | M6 Mé 70
Note) End of type of Inverter : -PL has a built-in the rK uation radio noise reduction filter
Zero-phase -
ferrite }ggﬁ $7
core-type 77 Zero-phase reactor
radio noise - - ;I VF-S9
reduction T 8
filter 7x14 re— — P R U
\ 3 ower S Vv
I M supply T oW
\ / $7 Motor
23t
. / 130 Input or output cable should
t T 150- be coiled over 4-times.
Type : RC9129 : RCB5078
Unit: mm
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External dimensions and connections

Devices _U_
Foot- P
S
mounted 2 W Ny i
noise filter —tho2 ’-W1(Moummg dimension) i
= 2 4
s
2
5
E
5
x >
VES9 Fier £
g
5
3
=
Rated Dimensions (i g
Type current Inverter type Remarks
yP e yp wlalo lwlm Wo Appro@ve\gh(
EMFS2010AZ | 10 _|VFS9S-2002PL ~2007PL | | 1785 | | "T170 00 EMC : class B compliance
EMF2011BZ 1" VFS9-2002PM ~ 2015PM ' EMC : class A comehance
EMFS2016CZ | 16 |VFS9-2015PL 130 | 205 o | 12
EMF4006CZ 6 |VFS9S-4007PL, 4015PL 85 | 85 1.25 EMC : class B compliance
EMFS2025DZ | 25 |VFS9S-2022PL | 14
FS9-2022PM, 2037PM 250 120 ENC : class A compliance
EMF4022D2 2 [VFso-a022pL, d037PL ] "*° 60 | = 125
VFS9-2055PL, 2075PL .
EMF4045EZ 45 |\roo40s5pL 40vepl | 200 | 351 0 i los | ss 36 EMC : class B compliance
EMF4045FZ 45 |VFSO4TIOPL 4160PL | I ol 5
EFM2080GZ 80 |VFS9-2110PM, 2150PM EMC : class A -

* Wire grounding wire between the EMI filter al EMaIate in order to conform to class A.
Wire size : 6mm? or more (AWG 9 or,
Wire length : 29cm or less

¢
XS
N

O
Q>®

L 4
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Devices External dimensions and connections
Braking
resistor
VF-S9
R U,
Power S * J V.
supply T r W, K >
PB A
Braking resister
Fig.A Fig.C
4-05 holes
VF-S9
¥ Wire opening
7 <& Powey >4
] s
["]I][](][] supply T T>—Ir ke a@
8 =
! i/ ON E- PB PA
- \ ¥
i /
wlo ) OFFE -~ e _PA Braking resister
‘e T i
..... N ()
l] _____ [l EatRterminal Connect to operation circuit
(WM5)
! o} Fig .8 Fig.D
) (mm) Diagram/ | Approx
Model Rating Inverter type Al B[ CJ[DT]JET G |Conecton |weightkg)
\VES9-2002PM — VFS9-2007PM
PBR-2007 120W-2000 VF89S-2002PL ~ VFS9S-2007PL
, VES9-2015PM — VFS9-2022PM 42 | 182 [ 20 | 42 | 172 | - A&C 028
PBR2022 | 120W-750 VFS9S-2015PL, 2022PL
PBR-2037 120W-400 VFS9-2037PM
PBR3-2055 | 120W-4002 x 2P(240W200) || VES9-2055PL 320 | 115 50
PBR3-2075__| 220W-300 x 2P(440Wx15Q) [ VFS9-2075PL
PBR3-2110 | 220W-300Q x 3P(660W=102) | |VFS9-2110PM 120 | 350 | 190 | M0 | 20 | 450 B&D
PBR3-2150 | 220W-300 x 4P(§BOW-7.50) | VFS9-2150PM
PBR-2007 120W-20002 VFS9-4007PL — VFS9-4022PL Note)
PBR-4037 120W-160%% VFS9-4037PL Bl Il Ml el B A&
PBR3-4055 | 120W-1600x 2P(240W/-800) | VFS9-4055PL 320 | 115 50 4
PBR3-4075__ | 220W-1200 x2R(440W-60Q) | VFS9-4075PL 45
PBR3-4110 | 220W21200 x3P(660W-400) | VFS9-4110PL 120 | 350 | 190 | M0 | 20 | 450 B&D 5
PBR3-4150 | 22021200 x 4P(880W-30Q) | VFS9-4150PL 55
Note) VFS9#4007PL ~ 4022PL are used breaking resister for 200V class.




TOSHIBA

E658

VN

Devices External dimensions and connections ‘ l
Parameter "
sion panel Note) Ea'ﬁz":;"f"jl ;fN ;gz’:'@:‘ngags'l €3 Note) Following is RS485 unit. Dimensions of RS232C unit are same as
Communica- surface of panel are diﬁerénl. following, but RS232C doesn't have a connector.
tion Con-
verter unit 20 *
(RS485/ = 4o
RS232C) r -

2.0

Parameter writer type: Extension panel
PWU001Z type: PKPO
Parameter writer cable type:  Extension panel
CAB0011 (1m) cable type: CABOO11 (1m)
CAB0013 (3m) CAB0013 (3m)
CABO0015 (5m) CAB0015 (5m)

connector

RS232C communication
converter type: RS2001Z

5 cal pe: RS232C cable type:
CAB0011 (1m) CAB0011 (1m)
CAB0013 (3m) CABO0013 (3m)
CAB0015 (5m) CABO0015 (5m)

L 4

Q
&
¥

L 4

N
>
&
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Devices External dimensions and connections
Remote Panel hole O
panel R25
CBVR-7B1 (Inslagasgqn screw M4) ~ gmlmo; rneo‘z
Frequency meter ——1-L s ' ?9 | ’» - F 1 L
Potentiometer N -} ] . ! * —|
: |
>
Remote . |8 ! : !
ty. Fwo, TEQUE cvé \ 5] e ‘ H
i ) |
4 L y !
STOP 4LOW HIGH H } '
ONTAOL BOX s | \ i J
66 holes = ———7 HYN L 1
= T Panel

rusber ey 2=

T = VF-S9
1 | v Motor
~ —_—— RAL urT
Power 2350 ) v
5 Grounding 5 Remote panel | SUPPY ————<" X5 W
u
=t Color: 5 joptions
o FLA
Approx. i
-
Unit : o e .
4 —
ol =
Note) Mounting dimension of CBVR-7B(old type )is same Reversa | B MO—
CBVR-7B1.

@ Note) The length of wire between inverter and remote panel less than 30m.
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Devices External dimensions and connections ‘ l
Frequency Frequency meter(QS60T(80Hz-1mAdc))
meter
Q3607 M4 terminal screw Panel cut dimensions
£ T terminal cover 1 @—g 5 Color: Black 19
S —
oo B % M3 screw K@ é} Ff IS Bl Approx. weight : 75g
[} - é?
‘% = s
on oo og e o}
nit COO0
I (Front) 100 (Side) 101 [ (Rean) 10)
Note) Dimension of QS60T is different from old type : QY-11. 0
FRH kit Frequency setting resistor Frequency setting panel, \ Frequency setting 1
(RV30YN-20S-B302)
35 Mevors White mark
I 3 Screw
l e
5=
.
s,
1
43.2 holes

25

Unit : mm

J-14
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N
11. Table o sa ata (.U
4

11.1  User parameters

o

“1 Theend of type — form depend

~WN : 60Hz
Hz
depend (See section 11 page K-6)
Title Function Unit Minimum Adjustment range User Reference
setting unit setting
- Applicable motor Hz - 60 4.1
base frequency *3 50
s Operation Hz 0.1 [ \ .0 3.2
frequency of
operation panel

*3 : When the standard setting (=3P : 3 ) is entered, this parameter display: \

11.2 Basic parameters

e Four automatic functions
Title | Communication Function Unit Minimum djustment range Default User |Reference
No. setting unit setting setting
= E K] 0000 Automatic - - 0:'Bisabled (manual) 0 5.1
acceleration/ ptimum rate
deceleration inimum rate
(== 0001 Automatic torque [70: Disabled 0 5.2
boost ‘ector control + auto-tuning
113 0002 Automatic 0: Disabled 0 53
environment 1: Automatic setting
setting
] 0040 Automatic function 0: Disabled 0 54
setting 1
2
3:
L4 N 4: 4-20 ma current input operation
o Other basic par:
Title | Communication Funeti Unit Minimum Adjustment range Default User [Reference
No. 4 setting unit setting setting
chog 0003 o& - - 0: Terminal board 1 55
1: Operation panel
FN0g 0004 - - 0: Terminal board 2 55
1: Operation panel
2: Internal potentiometer
[=ia'='H 0005 ection - - 0: Output frequency 0 5.6
1: Output current
2: Set frequency
3: For adjustment (current fixed at
100%)
4: Inverter load factor
5: Output power
=N OOOQ Meter adjustment - - - 5.6
=} 0007 Standard setting B - 0 ~ 2: -(invalid) 0 5.7
mode selection 3: Default setting
rip clear
umulative operation time clear
\ 6: Initialization of type information

K-1
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Title | Communication Function Unit Minimum Adjustment range Default
No. setting unit setting |
e 0008 Forward/reverse - - 0: Forward run 0
run selection 1: Reverse run
(Operation panel)
arc 0009 Acceleration s 0.1 0.1-3600 10.0 5.1
time 1 &
==t 0010 Deceleration s 0.1-3600 10.0 - 5.1
time 1
=] 0011 Maximum Hz 30.0-400 8 59
frequency \
[ 0012 Upper limit Hz 0.5-F 5.10
frequency l \
[ 00013 lower limit Hz 0.0-L7 ) 5.10
frequency «
i 0014 Base frequency 1 Hz 25-400 -~ 0.0 *1 5.11
=5 0015 VIF control mode - 0: V/F constant 0 5.12
selection 1: Variable torque
2: Automatic torque boos!
3: Sensorless Vector gontrol
4: Automatic energy‘saving
-] 0016 Torque boost %I(V) 0.0-30.0 \ . 2 5.13
=tals 0041 Motor %l(A) 10-100 \ 100 5.14
electronic-thermal
protection level 1 N
N 0017 Electronic-thermal - Setling rload protection | OL stall 0 5.14
protection 0 o x
characteristic d <] 5]
selection *4 ' X X
x o
[9) x
motor ) °)
'special
4 motor) X X
x 9
S 0018 Preset-speed 0.0 5.15
to to operation
S-1 0024 frequencies 1 to 7
= - Extended - - 4.1
parameter
G-U - Automatic edit - - 4.1
function
*4 : O :valid, x : invalid
11.3 Extended
e Input/outpufspe eters
Title | Communication Functi Unit Minimum Adjustment range Default User [Reference
No. setting unit setting setting
[als] 0100 d signal Hz 0.1 0.0-FH 0.0 6.1.1
ST 0101 Hz 0.1 0.0-FH 0.0 6.1.3
N2 0102 Speed reach Hz 0.1 0.0-~H 25 6.1.2
detection band
= ] 0103 4 ST signal B - 0: Stand by on when ST is on 1 6.2.1
selection 1: Stand by always on
2: Interlocked with F/IR
3: Stand by on when ST is off
Ny 1 RST signal - - 0: Default 0 6.2.2
N selection 1: Activated by turning RST off
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Title | Communication Function Unit Minimum Adjustment range Default Us erence
No. setting unit setting i
10 0110 Always-active - - 0-51 0 6.3.1
function selection
[N 0111 Input terminal - - 0-51 (F) 2 - 6.3.2
selection 1 (F)
Fi2 0112 Input terminal - - 0-51 (R) 3 S 6.3.2
selection 2 (R)
113 0113 Input terminal - - 0-51 (RST) i 6.3.2
selection 3 (RST) &
coan 0114 Input terminal - - 0-51 (SS1) \ 6.3.2
selection 4 (S1) .
== 0115 Input terminal - - 0-51 (S82) 7 6.3.2
selection 5 (S2)
= 0116 Input terminal - - 0-51 (SS3) | Y4 8 6.3.2
selection 6 (S3)
£ 130 0130 Output terminal - - 0-29 (LOW) 4 6.3.3
selection 1 V
(RY-RC)
== 0131 Output terminal - - 0-29 (RCH) 6 6.3.3
selection 2 (OUT)
=132 0132 Output terminal - - 0-29 (F ‘ 10 6.3.3
selection 3 (FL)
-
[ 0170 Base frequency 2 Hz 0.1 25-400 *1 6.4.1
e 0172 Torque boost 2 %l (V) 0.1 oX *2 6.4.1
3 0173 Motor %l(A) 1 00 100 6.4.1
electronic-thermal
protection level 2
i Frequency parameters
Title | Communication Function Unit Adjustment range Default User |Reference
No. g setting setting
200 0200 Frequency priority - § 0: VIA/IL, VIB 0 6.5.1
selection 1: VIB, VIA/Il
2: External switching
(FCHG enabled)
3: External contact UP/DOWN *5
4: External contact UP/DOWN *5
(Setting retained even if the power
is turned off)
5: VIAI/Il + VB
20! 0-100 0 652
202 0.0-400.0 0.0 6.52
203 0-100 100 6.5.2
(=] 0.0-400.0 *1 6.5.2
=] 0-100 0 652
0100 T T T T T T [ R
211 0.0-400.0 0.0 6.5.2
Frequency UP 0.1 004000 T TTTTTTTTTT oo [TTTTTT
& step width *5
2112 0212 VIB input point 2 % 1 0-100 100 6.5.2
seting. ______\ ___ | ______ L ______________ 4 ____ | _____
Frequency DOWN | (0.1s) 1 0-100 100
response time *5

*5 Set the parameter F203 to 3 or 4 function of 72 3~ F2 i3 is bottom of paragraph.
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F N
Title | Communication Function Unit Minimum Adjustment range Default User |[F @ e
No. setting unit
213 0213 VIB input point 2 Hz 0.1 0-400
frequency _____ ]
Frequency DOWN 0.1 0.0-400.0 *1
step width *5
Fadyn 0240 Starting frequency Hz 0.1 0.5-10.0 0.5 S 6.6.1
setting
== ] 0241 Operation starting Hz 0.1 0.0-=14 0 6.6.2
frequency
cou2 0242 Operation starting Hz 0.1 0.0-FH 0 6.6.2
fr_equency hysteri- l
sis
£250 0250 DC braking Hz 0.1 0.0-FH [ § 6.7.1
starting frequency l N
F25 1! 0251 DC braking cur- %l(A) 1 0-100 30 6.7.1
rent
Fas2 0252 DC braking time s 0.1 0.0-20.0 1.0 6.7.1
F250 0260 Jog run stopping Hz 0.1 0.0-20.0 - 0.0 6.8
pattern
F25 ! 0261 Jog run stopping - - 0: Slowdown stop ‘ 0 6.8
pattern 1: Coast stop\
2: DC braking
F20 0270 Jump frequency 1 Hz 0.1 LL-U al 0.0 6.9
20 0271 Jumping width 1 Hz 0.1 0.0-3( 0.0 6.9
N
202 0272 Jump frequency 2 Hz 0.1 L -k 0.0 6.9
273 0273 Jumping width 2 Hz 0.1 0.0:30.! 0.0 6.9
e 0274 Jump frequency 3 Hz 0.1 (' i 0.0 6.9
275 0275 Jumping width 3 Hz 0, OM 0.0 6.9
. Preset-speed 'EERT 515
F230 0280 uperauar?frequencies 1 Hz . - 0.0
, Preset-speed i
Fomi| o [oeme ., | Me | 0N Jiio 00
Preset-speed i oem
Fa32 0282 operation frequencies 3 Hz ‘ - [ 0.0
Preset-speed = T
F233 0283 operation frequencies 4 HZ, ‘v g 0.0
Preset-speed &
Fag4 0284 operation frequencies 5 Wt 0.1 LL- 00
" Preset-speed o
F235 0285 operauar?frequenci 6 Hz Sy 01 i 0.0
Preset-speed AT
FOBS | 0w | I [ 00
- Preset-speed vy oew
Fan| o7 |oeas freque(es o I], z o1 | 00
- Preset-speed
F233 0288 cperation frefiiBhcies®®| HZ 0.1 LL-UL 0.0
F233 0289 a0 | Hz 0.1 [T 0.0
£230 0290 ation fréquencies 11 | HZ 0.1 Ll-Un 0.0
F2g 0291 quencies 12 | HZ 0.1 HRE - 0.0
ésetspeed
F282 0292 nffequencies 13| Hz 0.1 LL-u 0.0
Fag3| o8 | s e | M2 I 00
{Preset-speed o
Fag- @94 ’o’peraﬂon frequencies 15 | 12 0.1 Lol 0.0
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o QOperation mode parameters

580757

ser,
etting

Title | Communication Function Unit Minimum Adjustment range Default eference
No. setting unit setting |
300 0300 PWM carrier kHz 0.1 2.0-16.5 12.0 6.11
frequency
F30 0301 Auto-restart - - 0: Disabled 0 6.12.1
control selection 1: At auto-restart after momentary stop L4
2: When turning ST-CC on or off
3: At auto-restart or when turning
ST-CC on or off 0
4: Motion of DC braking at start-up
(at auto-restart after moment; \
stop)
5: Motion of DC braking at
(when turning ST-CC on
6: Motion of DC braking,
(at auto-restart or whel
ST-CC on or off) £ ™,
£302 0302 Regenerative - - 0: Disabled ) 0 6.12.2
power ride- 1: Enabled
through control
=303 0303 Retry selection Times 1 0-10 ‘ 0 6.12.3
(number of times)
0304 Dynamic braking - - 0: Dyna 0 6.12.4
F30- selection
ic braking enabled, over-
& rotection enabled
£30nc, 0305 Overvoltage limit B - ﬁ Enabled 0 6.12.5
operation rohibited
£305 0306 Output voltage Vv 1 t0¥250V, 0 to 500V 200V/400V 6.12.6
adjustment (Base
frequency voltage) P o
[==a!} 0307 Supply voltage - 0: Supply voltage uncorrected, output 1 6.12.6
correction voltage limited
Q 1: Supply voltage corrected, output
voltage limited
2: Supply voltage corrected (off dur-
ing deceleration), output voltage
limited
3: Supply voltage uncorrected, output
IS voltage unlimited
\ 4: Supply voltage corrected, output
voltage unlimited
& 5: Supply voltage corrected (off dur-
ing deceleration), output voltage
unlimited
£308 1 1-100 3 6124
32 - F]): Disabled 0 6.1
0 - 0: Disabled 0 6.12.7
F0 1: Enabled
F352 0362 | Proportional gain - - 0-01-100.0 0.30 6.12.7
F353 031 egral gain - - 0.01-100.0 0.20 6.12.7
L 4
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e Torque boost parameters

Title | Communication Function Unit Minimum Adjustment range Default
No. setting unit setting |
300 0400 Auto-tuning - - 0: Auto-tuning disabled (use of inter- 0
nal parameters)
1: Application of individual settings of
HC o L 4
2: Auto-tuning enabled (returns to 1
after auto-tuning)
D 0401 Slip frequency Hz - 0.0-10.0 6.13
U0 0402 Motor primary - - 0-255 6.13
constant
403 0403 Motor secondary - - 0-255 6.13
constant
904 0404 Motor excitation - - 0-255 P *2 6.13
constant
930S 0405 Magnification of Times - 0-200 0 6.13
load inertial mo-
ment
Fa0r 0408 Rated capacity - - 0 6.13
ratio of motor to 1: One-size sl
inverter
o Acceleration/deceleration time paramete
Title | Communication Function Unit Minimum ent range Default User |Reference
No. setting unit setting setting
FS00 0500 Acceleration s 0.1 3 10.0 6.14
time 2
FSD 0501 Deceleration s 0.1 . 10.0 6.14
time 2
FS0o2 0502 Acceleration/ - -, 0: 0 6.14
deceleration 1 1: S-pattern 1
pattern &5 2: S-pattern 2
FS03 0503 Acceleration - \ b 0 6.14
deceleration 2
pattem ON
[S=ta ] 0504 Acceleration/ - LY A 0: Acceleration/deceleration 1 0 6.14
deceleration pat- v 1: Acceleration/deceleration 2
tern selection )
(10r2) hd
FS0S 0505 Acceleration/ 0.1 0-J_ 0.0 6.14
deceleration 1 and 3
2 switching
frequency
o Protection parameters
Title | Communication Unit Minimum Adjustment range Default User  |Reference
No. setting unit setting setting
500 0600 %l(A) 1 10-100 100 6.15.1
FED! 0601 %l (A) 1 10-199 150 6.15.2
200 (disabled)
802 0602 er trip reten- - - 0: Not retained 0 6.15.3
tion selection 1: Retained
[H=E] 0603 External input trip - - 0: Coast stop 0 6.15.4
4 stop mode selec- 1: Slowdown stop
tion 2: Emergency DC braking
=80+ Er’;‘firngggfgem s 0.1 0.0-20.0 1.0 6.15.4
FE0S 05 Output phase - - 0: Disabled 0 6.15.5
failure detection 1: Enabled (during operation)
mode selection 2: Enabled (disabled during auto-restart)
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Title | Communication Function Unit Minimum Adjustment range Default Ust ‘erence
No. setting unit setting i

FE03 0608 Input phase failure - - 0: Disabled 1 6.15.6
detection mode 1: Enabled
selection

[==3s] 0610 Small current trip - - 0: Disabled 0 6.15.7
selection 1: Enabled

Sl 0611 Small current % 1 0-100 0 v 6.15.7
(trip/alarm) ﬁ
detection current

F5 12 0612 Small current s 1 0-255 J 6.15.7
(trip/alarm) detec-
tion time

FE 5 0615 Over-torque trip - 0: Disabled ‘ 0 6.15.8
selection 1: Enabled o

FE 5 0616 Over-torque % 1 0-200 \ 150 6.15.8
(trip/alarm) level &

[S==] 0618 Over-torque s 0.1 0-10 V 0.5 6.15.8
detection time

(== 0619 Over-torque (trip % 1 0-100 J 10 6.15.8

alarm) level
hysterisis A

£527 0627 Undervoltage trip - - : Di: 0 6.15.9
selection : i % or less)
2: Disabl not trip) at 50% or
FE32 0692 Meter bias % 1 -5 0 6.15.10
NG
e Operation panel parameters (
Title | Communication Function Unit Minimu \ Adjustment range Default User |Reference
No. setting setting setting
o 0700 Prohibition of - Permitted (124 and 103 0 6.16.1
change of cannot be changed during
parameter settings operation.)
4 1: Prohibited
2: Permitted (34 and =13,
also can be changed during
m operation.)
o 0701 Unit selection R ) - 0: No change 0 6.16.2
1: % > A (ampere)/V (volt)
2: Free unit selection enabled
¢ (F132)
\ 3: % > A (ampere)/V (volt)
\ Free unit selection enabled
(F132)
Fac2 0702 Free unitseledi - 0.01 0.01-200.0 1.00 6.16.2
[Sairs] 0710 Standard monitor - - 0: Operation frequency (Hz/free unit) 0 6.16.3
displa ion 1: Output current (%/A)
2. Frequency command (Hz/free unit)
3: Inverter rated current (A)
\ 4: Inverter over load factor (%)
y 4 \ 5: Output power (%)
g
. muhication parameters
Title | Communical Function Unit Minimum Adjustment range Default User Refer-
No. setting unit setting setting ence
300 0800 Communication - - 0:1200bps , 1:2400bps , 2:4800bps 3 6.17
L 4 band speed 3:9600bps , 4:19200bps
FB0 0801 Parity . - 0:NON, 1:EVEN, 2:0DD 1 6.17
FE5 0802 Inverter number - 1 0-63 0 6.17
0803 Communication s 1 0 (Disabled) , 1-100 0 6.17

error trip time
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B Default settings by inverter rating

Inverter model Torque boost Slip frequency Motor primary Motor secon- Motor excitation
constant dary constant constant
s iE 2] Fun Fun2 e Fuo4
VFS9S-2002PL 6.0% 3.0Hz 33 35 35
VFS9S-2004PL 6.0% 3.0Hz 36 39 39
VFS9S-2007PL 6.0% 3.0Hz 36 28 44
VFS9S-2015PL 6.0% 2.7Hz 26 16 42
VFS9S-2022PL 5.0% 2.7Hz 28 17 44
VFS9-2002PM 6.0% 3.0Hz 33 35 35
VFS9-2004PM 6.0% 3.0Hz 36 39 39
VFS9-2007PM 6.0% 3.0Hz 36 28 44
VFS9-2015PM 6.0% 2.7Hz 26 16 42
VFS9-2022PM 5.0% 2.7Hz 28 17 44
VFS9-2037PM 5.0% 2.7Hz 27 15 37
VFS9-2055PL 4.0% 2.0Hz 17 11 37
VFS9-2075PL 3.0% 2.0Hz 13 12 36
VFS9-2110PM 2.0% 1.7Hz 13 11 42
VFS9-2150PM 2.0% 1.7Hz 9 " 37
VFS9-4007PL 6.0% 3.0Hz 27 15 38
VFS9-4015PL 6.0% 2.7Hz 28 16 39
VFS9-4022PL 5.0% 2.7Hz 28 39 39
VFS9-4037PL 5.0% 2.7Hz 28 26 41
VFS9-4055PL 4.0% 2.0Hz 17 11 43
VFS9-4075PL 3.0% 2.0Hz 13 12 37
VFS9-4110PL 2.0% 147H2 13 " 42
VFS9-4150PL 2.0% 1.7Hz 9 " 37
W Table of input terminal functionsy1/3)
Function Code Funetion Action
No.
0 - No function ig'assigned Disabled
1 ST Standby terminal When~ 133 is setat - ON:
Gate on, OFF: Gate off (free-run)
WhenF 133 is set at 3 - OFF:
Gate on, ON: Gate off (free-run)
2 F Farward-ran,command ON: Forward run
OFF: Slowdown stop
3 R Reverse-run command ON: Reverse run
OFF: Slowdown stop (Reverse run has priority.)
4 JOG Jogfun command ON: Jog run, OFF: Jog run canceled
5 AD2 Acceleration/deceleration 2 pattern selection ON: Acceleration/deceleration 2, OFF: Accelera-
tion/deceleration 1
6 SS1 Preset-speed command 1
; :2:29 g:zzz:;‘:zzg 2222::2 § Selection of 15-speed with SS1 to SS4 (4 bits)
9 S84 Preset-speed command 4
10 RST Reset command ON — OFF: Trip reset
" EXT Trip stop command from external input device ON: £ trip stop
12 PNL/TB Operation panel/terminal board switching ON: Forced switching from panel control (Internal
potentiometer)to terminal board control
a3 DB DC braking command ON: DC braking
14, PI Prohibition of PI control ON: PI control prohibited
OFF: PI control permitted
15 PWENE Permission of parameter editing ON: Parameter editing permitted, OFF: Parameter

editing prohibited
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B Table of input terminal functions (2/3)

Function Code Function Action
No.
16 ST+RST Combination of standby and reset commands ON: Simultaneous input from ST'and’"RST
17 ST+PNL/TB | Combination of standby and operation ON: Simultaneous input from ST and PNL/TB
panel/terminal board switching
18 F+JOG Combination of forward run and jog run ON: Simultaneous input from £ and JOG
19 R+JOG Combination of reverse run and jog run ON: Simultaneousgdnput from R and JOG
20 F+AD2 Combination of forward run and acceleration/ ON: Simultaneous inptitifrom F and AD2
deceleration 2
21 R+AD2 Combination of reverse run and acceleration/ ON: Simultaneous,input from R and AD2
deceleration 2
22 F+SS1 Combination of forward run and pi t-speed ON: Sim usrinput from F and SS1
command 1
23 R+SS1 Combination of reverse run and preset-speed ON: Simuitaneous input from R and SS1
command 1
24 F+SS2 Combination of forward run and preset-speed ON: Simultaneous input from F and SS2
command 2
25 R+SS2 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS2
command 2
26 F+SS3 Combination of forward run and preset-speed ©N: Simultaneous input from F and SS3
command 3
27 R+SS3 Combination of reverse run and preset-speed; ON: Simultaneous input from R and SS3
command 3
28 F+SS4 Combination of forward run and pfesetspeed ON: Simultaneous input from F and SS4
command 4
29 R+SS4 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS4
command 4
30 F+SS1+AD2 | Combination of forward run, preset-speed ON: Simultaneous input from F, SS1 and AD2
command 1 and acceleratiofildecel@ration 2
31 R+SS1+AD2 | Combination of reverse rydn, presetsspeed ON: Simultaneous input from R, SS1 and AD2
command 1 and aceeleration/degeleration 2
32 F+SS2+AD2 | Combination of férward fun, preset-speed ON: Simultaneous input from F, SS2 and AD2
command 2 and accelération/deceleration 2
33 R+SS2+AD2 | Combinationdf revefse run, preset-speed ON: Simultaneous input from R, SS2 and AD2
command 2 andiacceletation/deceleration 2
34 F+SS3+AD2 | Combinationgfiforward run, preset-speed ON: Simultaneous input from F, SS3 and AD2
command 8 and deceleration/deceleration 2
35 R+SS3+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input from R, SS3 and AD2
commahd’3 ands@cceleration/deceleration 2
36 F+SS4+AD2 | Combination'of forward run, preset-speed ON: Simultaneous input from F, SS4 and AD2
commangd,4.and acceleration/deceleration 2
37 R+SS4+AD2 | @ombination of reverse run, preset-speed ON: Simultaneous input from R, SS4 and AD2
command 4 and acceleration/deceleration 2
38 FCHG Frequency command forced switching Enabled if= 230 : 2
ON: VIB
OFF: VIA/I
39 THR2 No. 2 thermal switching ON: No. 2 thermal
Poo F NG F M2 . F M3
OFF: No. 1 thermal
(Piz setting: i , wb ,i=Hm)
40 MEHG No. 2 motor switching ON: No. 2 motor
(Pe:0,F N0, F N2, F N3, 75800,
=50 1, F503)
OFF: No. 1 motor
(P setting: wi, wb | EH- REC gEC)
FS52)
41 uUrP Frequency UP signal input from external contacts Enabled if F230 : 234
ON: Increase in frequency
42 DOWN Frequency DOWN signal input from external Enabled if=2305 :3/4
contacts ON: Decrease in frequency
43 CLR Frequency UP/DOWN clear signal input from Off >ON: Resetting of UP/DOWN frequency by
external contacts means of external contacts
44 CLR+RST Combination of frequency UP/DOWN clear and ON: Simultaneous input from CLR and RST
reset by means of external contacts
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B Table of input terminal functions (3/3)

Function Code Function Action
No.
45 EXTN Inversion of trip stop command from external de- OFF: E -trip stop
vice
46 OH Thermal trip stop signal input from external device | ON: D3 trip stop
47 OHN Inversion of thermal trip stop command from ex- OFF: 3H2 trip stop
ternal device
48 SC/LC Remote/local control forced switching Enabled when remote ¢ontrdlis exercised
ON: Local controf
(setting of ~NO3and BNCS)
OFF: Remote control,
49 HD Operation holding (stop of 3-wire operation) ON: F (forward(fun)/R*(reverse run) held, 3-wire
operation
OFF: Slowdown,stop
50 SDBF Forward run after DC braking ON: Forward run after DC braking
OFF: Slowdewnstop
51 SDBR Reverse run after DC braking ON: Reverse run after DC braking
OFF: Slowdown stop
B Table of output terminal functions (1/2)
Function Code Function Action
No.
0 LL Frequency lower limit ON: plthput frequency is equal to or higher than
L value.
OFF: Output frequency is lower than
Livalue.
1 LLN Inversion of frequency lower limit Inversion of LL setting
2 uL Frequency upper limit ON: Output frequency is equal to or higher than
Ui value.
OFF: Output frequency is lower than
UL value.
3 ULN Inversion of frequencytuppenflimit Inversion of UL setting
4 Low Low-speed detectiahysignal ON: Ou}gut frequency is equal to or higher than
F 130 setvalue.
OFF: Output frequency is lower than
£ 130 setvalue.
5 LOWN Inversion of low-spegd detection signal Inversion of LOW setting
6 RCH Designated fréqtiencyaréach signal (completion of ON: Output frequency is within (input frequency
acceleration/decelération) +F 102 set frequency).
OFF: Output frequency exceeds (input frequency
+F 102 set frequency).
7 RCHN Inversion‘ef,designated frequency reach signal Inversion of RCH setting
(inversien,of completion of acceleration/
decelgration)
8 RCHF Set frequency reach signal ON: Output frequency is within
(F 13 !setfrequency + = 102 set
frequency).
OFF: Output frequency exceeds
(F 13 !setfrequency +F 152 set
frequency).
9 RCHFN Inversion of set frequency reach signal Inversion of RCHF setting
10 FL Failure FL (trip output) ON: When inverter is tripped
OFF: When inverter is not tripped
" FLN Inversion of failure FL (inversion of trip output) Inversion of FL setting
12 oT Over-torque detection ON: Torque current is equal to or Ial:g_er thanF§ 15
set value and longer than =5 i3 set time.
OFF: Torque current is lower than =5 5 set
value.
13 OTN Inversion of over-torque detection Inversion of OT setting
14 RUN RUN/STOP ON: When operation frequency is output or during
DC braking (o)
OFF: Operation stopped
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H Table of output terminal functions (2/2)

=
Function Code Function Action (
No. ’
15 RUNN Inversion of RUN/STOP. Inversion of RUN setting 4
16 POL OL pre-alarm ON: 50% or more of calculated value of overload
protection level
OFF: Less than 50% of calculdted value of over-
load protection, level
17 POLN Inversion of OL pre-alarm Inversion of PO i
18 POHR Braking resistor overload pre-alarm ON: 50% lated value of = 305 set
level
OFF: Les; of calculated value of = 305
rotection level
19 POHRN Inversion of braking resistor overload pre-alarm Inver:
20 POT Over-torque detection pre-alarm ON: Tc ent is equal to or larger than 70%
. e current is smaller than 70% of F5 15
set value.
21 POTN Inversion of over-torque detection pre-alarm Inversion of POT setting
22 PAL Pre-alarm . When POL, POHR or POT is on, orC , P or H
issues an alarm
FF: When POL, POHR and POT are off, and . ,
\ Pand H issue no alarm
23 PALN Inversion of pre-alarm Inversion of PAL settini
24 uc Low-current detection ON: Output current is equal to or larger than =5 1§ |
set value and longer than % set time.
OFF: Output current is smaller than =5 ! | set
value.
25 UCN Inversion of low-current dete: Inversion of UC setting
26 HFL Hard fault ON: Tripping (TR, OCL, Ok . E, EEPI, Ekm
EPHD, Err2~5, OH2 LR 1 EFE LT
@ ELSP EPH )
OFF: Failure other than the above
27 HFLN Inversion of HFL setting
28 LFL ON: TrippinEg ©C ~2,0P 1~3 01, 0L i~
O EPHY)
OFF: Failure other than the above
29 LFLN Inversion of LFL setting

K-11
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B Order of precedence of combined functions

XX: Impossible combination, X: Invalid, +: Valid under some conditions, O: Valid, @: Priority

C,

Function No. / Function 2 3 4 5 16910 | 11 (12|13 (14| 15 | 46 | 48 | 41/ | 43 ‘9 38 | 50/
42 51
2 | Forward run command X [e] o|X|[Oo]|X|O off6lofofof+
3 | Reverse run command @ o |0 O|X]|]O|X|O X ,0 O| 0| +
4 Jog run command (18/19) + + @|+|[O0O|X|O|X|@ O | XX | O | XX
5 | Acceleration/deceleration 2 selection O[O |X olo[x[o[x[olofX[oo[o[o]o]o
6~9 | Preset-speed run commands 1 to 4 oO|OoO|X]|O oO|X|[O]| X | O % o|jofo|OoO|O|O
10 | Reset command o|l|ofoOo]|O|O X |0 ] O o|jojojo|oOo|O
11 | Trip stop command from external input @Ql@e|le|le|le|@ [e] @’ O|X|O0O|l@|O0O|l@|O0|@
device
12 | Operation panel/terminal board switching ojlojJ]o|JofOo]|O ‘ oOjo|OoO|J]O|O|O]|]O]|O
13 | DC braking command @le|l@e|l@|@| 0| X olX|o|le|oO|@|O0|@
14 | PI control prohibition ojlo|X|]Oof|Oo]|O O X|O|XX[XX]O)|)O|O
15 | Permission of parameter editing o|jofo|lOoO|O|O o | O o | O 0|l]o0|0O0]|O
46 | Thermal trip stop commandfromexternal | @ | @ | @ | @ | @ @ v @|l@| o oOl@|o|@|0|@
device
48 | Remote/local control forced switching o|jofoOo|O|O ovo[o[of[ofo o|jojo|o|oO
41/ | Frequency UP/DOWN signal input from O| 0| X u X |10 | X [XX]O]| X | O o|lOoOfO]|O
42 | external contact:
43 | Clearing of UP/DOWN frequency with ofofo O[O0 |J]O|O|XX[OoO|[OfO]|O ofofo
external contact
49 | Operation holding O | O | XX ofx|o|X|Oo|OoO|lX|[O]|]O]|O O [ XX
(cancellation of 3-wire operation)
38 | Frequency commands forced switching o| O ofo|lojo|lOojO|O]O|O [¢] o
50/ | Operation command after DC braking + +r'X ojlo|XxX|]OofX]OofO|X|[O]|O XX| O
51 4

For the functions of combined terminal$

O

&

Q>®

%

functions), refer to the table of their respective functions.
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. Specifi
12.1

C

)

U

Models and their standard specifications

Standard specifications

Item Specification
Input voltage 3-phase 200V
Applicable motor (kW) 02 [ 04 [ 075 | 15 [ 22 [ 37 | B5 8. 75 | 1 [ 15
Type VFS9-
Form 2002PM [ 2004PM | 2007PM | 2015PM | 2022PM | 2037PM [ "2055PE" | 2075PL | 2110PM [ 2150PM
2 Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 6.7 10 13 21 25
5 Rated output current 1.5 3.3 4.8 7.8 1.0 17.5. 27.5 33 54 66
o (A) Note 2) (1.5) (3.3) (4.4) (7.5) (10.0) | (165) 25.0 (33) (49) (60)
Rated output voltage Note 3) 3-phase 200V 40,230V
Overload current rating 60 seconds at 150%, 0:6 seconds at 200%
§ S Voltage-frequency 3-phase 200V to 230V(%,50/60Hz
&3 Allowable fluctuation Voltage + 10%,516% Noted), frequency +5%
Protective method 1P20 Enclosed type (JEM1030)
. Self
Cooling method cooling Forced air-cooled
Color Munsel 5Y+8/0.5
Built-in filter Standard EMI filtér [ High EMifiter | Standard EMI filter
Item Specification
Input voltage 1-phase 200V 3-phase 400V
Applicable motor (kW) 02 | 04 [ 075 [M5 ] 22 075 [ 15 | 22 | 37 | 55 [ 75 | 11 | 15
Type VFSOS- VFS9-
Form 2002PL [2004PL [ 2007RL | 2048PL | 2022PL [4007PL | 4015PL [ 4022PL [4037PL |4055PL |4075PL [4110PL [4150PL
2 Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 1.8 3.1 4.2 7.2 11 13 21 25
g Rated output current 1.5 3.3 4.8, 78 11.0 23 4.1 55 9.5 14.3 17.0 217 33
[i4 (A) Note 2) (1.5) | 3.3) | &) INz5) | (10.0) | 21) | 3.7 | 5.0) | (86) | (13.0) | (17.0) | (25.0) | (30)
Rated output voltage Note 3) 3-phase 200V/to 240V 3-phase 380V to 500V
Overload current rating 60 seconds at 150%, 0.5'séconds at 200% 60 seconds at 150%, 0.5 seconds at 200%
§ S Voltage-frequency 3-phase 200V to 240V — 50/60Hz 3-phase 380V to 500V — 50/60Hz
&3 Allowable fluctuation Voltage +10%, “46% Note 4), frequency +5% Voltage +10%, -15% Note 4), frequency +5%

Protective method

|P20'Enclosed type (JEM1030)

1P20 Enclosed type (JEM1030)

Cooling method

Seff Forced air-cooled

Forced air-cooled

Color - Munsel 5Y+8/0.5 Munsel 5Y+8/0.5
Built-in filter High-attenuation EMI filter High-attenuation EMI filter
Note) 1. Capacity is calculated @220V for the 200V models and at 440V for the 400V models.
Note) 2. Indicates ratedigutput/Current setting when the PWM carrier frequency (parameter F300) is 4kHz or less.
When excegding 4kHz, the rated output current setting is indicated in the parenthesis. When the input power voltage of
the 400V €lassfmodel exceeds 480V, it is necessary to further reduce the setting. The default setting of the PWM car-
rier frequencyyis 12kHz.
Note) 3. Maximum output voltage is the same as the input voltage.
Note) 4. £10% when the inverter is used continuously (load of 100%).

L-1
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Item

Specification

Control system

Sinusoidal PWM control

Rated output voltage

Adjustable within a range of 100 to 120% of the corrected supply voltage (200/400V) (Unadjustable to @ny voltage

Protective
function

g higher than the input voltage).

S | Output frequency range 0.5 to 400Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 400Hz.

5 Minimum setting steps of | 0.1Hz: operation panel setting, 0.2Hz: analog input (when the max. frequency is 100Hz).

5 | frequency

£ [ Frequency accuracy Digital setting: within £0.01% of the max. frequency (-10 to +50°C).

8 Analog setting: within +0.5% of the max. frequency (25°C +10°C).

8 [ Voltageffrequency VIf constant, variable torque, vector control, automatic torque boost, Base frequeney, and terque boost amount ad-

'S | characteristics justable.

& | Frequency setting signal Front potentiometer and external potentiometer (rated impedance of connectable petentiometer: 1 to 10kQ2), 0 to
10Vdc (input impedance: VIA=30.55kQ2, VB=30k(2), 4 to 20mAdc (input impedange: 400L), The characteristic can
be set arbitrarily by two-point setting.

Start-up fre- Adjustable within a range of 0 to 10Hz / Up to 3 frequencies can be adjusted togethemwith their widths.
quency/frequency jump

PWM carrier frequency Adjustable within a range of 2.0 to 16.5Hz (default: 12kHz).

(Note 1)

2 | Acceleration/deceleration 0.1 to 3600 seconds, switchable between acceleration/deceleration time 1 and2, selectable between S-pattern ac-

% time celeration/deceleration 1 and 2.

£ | Retry operation Restart after a check of the main circuit elements in case the profectivie function is activated: 10 times (Max.) (ad-

g justable with a parameter).

S | Dynamic braking With a built-in dynamic braking circuit, external braking resistor. available (optional).

s DC braking Braking start-up frequency: 0 to maximum frequency, braking,rate; 0 to 100%, braking time: 0 to 20 seconds.

% | Input terminal functions Forward/reverse run input signal, jog run input signal,’standbysignal, preset-speed operation input signal, reset in-

‘g selectable) put signal, etc./Switching between sink/source.

O | Output terminal functions Frequency lower limit output signal, frequency upperlimit eutput signal, low-speed detection output signal, specified

selectable) speed attainment output signal, etc. Open collector R¥aoutput.

Failure detection signal 1c-contact output: 250Vac/2A, cosd = 0.1, 250VAekI A, cosd = 0.4, 3Vdc/1A.

Output for frequency Analog output: (1TmAdc full-scale DC ammeteier 7.5%dc full-scale DC ammeter / Rectifier-type AC voltmeter, 225%
meter/output for ammeter | current Max. 1mAdc, 7.5Vdc full-scale), 4 to/20mAJQ to 20mA output.

Protective function Stall prevention, current limitation, ovei-current, output short circuit, over-voltage, over-voltage limitation, undervolt-

age, ground fault, power supply phase failure, ‘Qutput phase failure overload protection by electronic thermal func-
tion, armature over-load at start-up (5.5kW or larger), load-side over—torque at start, pre-alarm, overheat.

Protection against
momentary power failure

Auto-restart/non-stop control after memientary power failure.

Electronic thermal
characteristic

Switching between standard motor/cénstant-torque VF motor, overload trip, overload stall selection.

Display function

4-digit 7-segments LED

Frequency: inverter outpuf fregtiency.
Alarm: stall alarm “Cjovervoltage alarm “P”, overload alarm “L”, overheat alarm “H”".
Status: inverter statds (frequency, cause of activation of protective function, input/output voltage, output

currentyetc.)and parameter settings.
Free-unit display: arbitrary thit (e.g. rotating speed) corresponding to output frequency.

Indicator

Lamps indicatingghe invefter status by lighting, such as RUN lamp, MON lamp, PRG lamp, VEC lamp, ECN lamp,
frequency setting potentiometer lamp, UP/DOWN key lamp and RUN key lamp. The charge lamp indicates that the
main circuit capagitors are electrically charged.

Use environments

Indoor, altitide: 1000m (Max.), not exposed to direct sunlight, corrosive gas, explosive gas or vibration (less than
5.9m/s?) (10 to 55Hz).

Ambient temperature

-10 to +60°Chyiete)1.2.3

Storage temperature

-20 t0+65°C

Environments

Relative humidity

20 t0 98% (free from condensation and vapor).

Note) 1. Above 40°C : Remove the protective seal from the top of VF-S9.

Note) 2. Above 50°C : Remoye the protective seal from the top of VF-S9, and derate the rated output current by 3% for every
°C abovef50°C.

Note) 3. Side-by-side installation

* Model of 3.7kW or less : from - 10°C to 40°C (Remove the protective seal from the top of VF-S9).

* Modeléf 5.5kW or more : from - 10°C to 50°C.
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12.2 Outside dimensions and mass

M Outside dimensions and mass

Applicable motor Dimensions (mm) A Approx. weight
Input voltage (kW) Type W \ D W1 1 H1 2 T D2 Drawing (kg)
0.2 VFS9S-2002PL 1.9
0.4 VFS9S-2004PL 105 [ 130 | 140 | 93 | 118 1.9
1-phase 200V 0.75 VFS9S-2007PL 149, 8.6 A 1.9
1.5 VFS9S-2015PL 130 [ 150 [ 150 | 118 | 138 29
22 VFS9S-2022PL 140 [ 195 | 163 | 126 | 182 4.5
0.2 VFS9-2002PM 1.8
0.4 VFS9-2004PM 130 118 1.8
0.75 VFS9-2007PM 105 130 93 4 A 1.8
1.5 VFS9-2015PM 150 138 2.0
22 VFS9-2022PM 4.0
3-phase 200V 3.7 VFS9-2037PM 140 | 195 | 147 |4126 | 182 8.5 2.0
55 VFS9-2055PL 9.2
75 VFS9-2075PL 200 | 270 | 170 | 480 | 255 1 B 92
" VFS9-2110PM 15.8
15 VFS9-2150PM 245 | 330 3195|225 | 315 C 158
0.75 VFS9-4007PL 29
15 VFS9-4015PL 130 {™480 |50 | 118 | 138 “ N 29
2.2 VESS-4022PL__| L] 198y} 163 | 126 | 182 4.5
3.7 VFS9-4037PL 4.5
3-phase 400V 8.5
55 VESS-4085PL__a200 | 270 | 170 | 180 | 255 B 9.2
7.5 VFS9-4075PL 12 9.2
" VFS9-4110PL, 15.8
15 VFS9-4150PL 245, ( 330 | 195 | 225 | 315 C 158

L-3
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B Outline drawing
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13. BeforWMi

all

Y

- Trip information and remedies

13.1

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table. If it isffolpd that replacement of parts
is required or the problem cannot be solved by any remedy described in thétable,contact your Toshiba dealer.

Trip information]

Error code Comm,\x‘micanon Problem Possible causes Remedies
0.
oc o 1 Overcurrent during o The acceleration time R L T isffooshort.? | e Increase the acceleration time 8 .
acceleration o The V/F setting is improper. e Check the V/F parameter.
o Arestart signal is input to the rotating e UseF 30 ! (auto-restart) and® 302
motor after a momentary ‘stoppetc. (ride-through control).
A special motor (efgmmotoriithd small | e Increase the carrier frequency” 330 .
impedance) is used:
ora2 2 Overcurrent during « The decelerationtime &L is too short. | e Increase the deceleration time € T .
deceleration (During deceleration),
niag=] 3 Overcurrent during o The load fluctdates abruptly. ¢ Reduce the load fluctuation.
operation o The load is.in.an @bnormal condition. e Check the load (operated machine).
oce 5 A‘mr]t overcurrent at * A main cifcuit'element is defective. ¢ Make a service call.
start-up
ory 4 Overcurrent (An * The insulationyof the output main circuit or [ ¢ Check the cables and wires for defective
overcurrent on the motor is defective. insulation.
load side at start-up) | THednotor has too small impedance.
0P A Overvoltage during « {Fhe input voltage fluctuates abnormally. « Insert a suitable input reactor.
acceleration (1) The,power supply has a capacity of
200KVA or more.
(@) A power factor improvement capacitor is
opened or closed.
(3) A system using a thyristor is connected
to the same power distribution line.
o A restart signal is input to the rotating e UseF 33 ! (auto-restart) and = 302
motor after a momentary stop, etc. (ride-through control).
s l=F B Ovenvoltage'during « The deceleration timeg £ T is too short. o Increase the deceleration time 4E T .

deceleration

(Regenerative energy is too large.)
* £ 30y (dynamic braking resistor activa-
tion) is off.
* £30¢6 (overvoltage limit operation) is off.
« The input voltage fluctuates abnormally.
(1) The power supply has a capacity of
200kVA or more.
(2) A power factor improvement capacitor is
opened or closed.
(3) A system using a thyristor is connected
to the same power distribution line.

Install a suitable dynamic braking resistor.
EnableF 304 (dynamic braking selec-
tion).

EnableF 305 (overvoltage limit opera-
tion).

Insert a suitable input reactor.

(Continued overleaf)
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(Continued)
Error code Comm'\n‘micaﬁion Problem Possible causes Remedies Q
0.
e C Overvoltage during ¢ The input voltage fluctuates abnormally. * Insert a suitable input reactor:
constant-speed op- (1) The power supply has a capacity of
eration 200kVA or more.
(2) A power factor improvement capacitor is s
opened or closed.
(3) A system using a thyristor is connected
to the same power distribution line.
¢ The motor is in a regenerative state be- o Install a ic ing resistor.
cause the load causes the motor to run at
a frequency higher than the inverter out-
put frequency. m
oL ! D Inverter overload o The acceleration time R T is too short. | e Increase thefacceleration time AL L.
« The DC braking amount is too large. * Redu e DC braking amount =25 |
o The V/F setting is improper. the DC braking time F 252 .
o A restart signal is input to the rotating heck'the V/F parameter setting.
motor after a momentary stop, etc. 30 ! (auto-restart) and £ 302
e The load is too large. (ride-through control).
se an inverter with a larger rating.
oLe E Motor overload o The V/F setting is improper. Check the V/F parameter setting.
e The motor is locked up. * Check the load (operated machine).
« Low-speed operation is perform o Adjust 3L to the overload that the
tinuously. motor can withstand during operation in a
* An excessive load is low speed range.
during operation.
TEPHD 9 Output phase failure | e A phase failure occurgéd i output line |+ Check the main circuit output line, motor,
of the main circuit. etc., for phase failure.
o EnableF5585 (Output phase failure de-
tection).
=1 =T Input phase failure o Aphase ¢ 'ocgurred in the inputline | » Check the main circuit input line for phase
of the uit. failure.
* EnableFE03 (input phase failure detec-
tion).
= 2Eh External thermal trip [ e A th ommand is entered from e Check the external input device.
an input device.
0 20h Over-torque trip . orque rises up to the over- * EnableF5 S (Over - torque trip selection)
t ction level during operation o Check whether the system is in a normal
condition.
=T F Dynamic braking * Theldeceleration time is too short. « Increase the deceleration timedE L .
wLr sistor overload tri dynamic braking amount is too large. | ¢ Use a dynamic resistor with a larger ca-
\\ pacity (W) and adjustF 303 (PBR ca-
N pacity parameter) accordingly.
o 10h Overheat o The cooling fan does not rotate. * Restart the operation by resetting the
¢ The ambient temperature is too high. inverter after it has cooled down enough.
e The vent is blocked up. ¢ The fan requires replacement if it does
« A heat generating device is installed close not rotate during operation.
to the inverter. * Secure sufficient space around the
@ o The thermistor in the unit is broken. inverter.
¢ Do not place any heat-generating device
near the inverter.
/ \ * Make a service call.
13 MR =N 1E Un oltage trip ¢ The input voltage (in the main circuit) is ¢ Check the input voltage.
(m@in circuit) too low. * EnableF§27 (undervoltage trip selec-
tion).
¢ To cope with a momentary stop due to
undervoltage, enable~ 332 (ride-through
& control) and= 38 ! (auto-restart).

*

ued overleaf)

ith a parameter, you can choose between trip-on and -off.
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(Continued)
Error code Comm,\x‘micanon Problem Possible causes Remedies’
0.
ol 1D Small-current opera- | e The output current falls to the low-current | e EnableF& T (low-curréntdetection pa-
tion trip detection level during operation. rameter).
o Check whether the detection level is set
properly to the system.
(F& !V andF6 2 )
o If no ergor isfeund in the setting, make a
senvicecall.
EF2 22h Ground fault trip * A ground fault occurs in the output cable | e Checkythe éable and the motor for ground
or the motor. faglts.
= 11h Emergency stop « During automatic operation or remote op- | « (Resét'the inverter.
eration, a stop command is entered from
the operation panel or a remote input de-
vice.
E--C 15h Main unit RAM fault | « The control RAM is defective. . Make a service call.
Er-r3 16h Main unit ROM fault | e The control ROM is defective. * Make a service call.
EreY 17h CPU fault trip * The control CPU is defective. ¢ Make a service call.
E~-S 18h Remote control error | e An error arises during remote @peration.” [ e Check the remote control device, cables,
etc.
EeypP 2%h Inverter type error « The control circuit board (main cireuit « Make a service call.
board or drive circuit board) isireplaced.
EERP ! 12h EEPROM fault * A data writing errafeeeurs. ¢ Turn off the inverter, then turn it on again.
If it does not recover from the error, make
a service call.
Crrm 28h Auto-tuning error o Check the settings ofithe,motor parameters= 4} ! toF 40T .
o Check that théimotor is not two or more sizes smaller in capacity than the inverter.
e Check that the invester output cable is not too thin.
o Check that the otor is not running.
« Cheek that the motor is a three-phase inductive motor.

*  With a parameter, you can choose petween trip-on and -off.

[Alarm information] Each message in‘the table is displayed to give a warning but does not cause the inverter to

trip.
Error code Problem Possible causes Remedies
OFF (oen [ ST terminal OFF, »“The ST-CC circuit is opened. » Close the ST-CC circuit.
NoFF Undervoltage in main [ » The supply voltage between R, S and Tis [ « Measure the main circuit supply voltage.
circuit under voltage. If the voltage is at a normal level, the
inverter requires repairing.
ey Retrylin process * The inverter is in the process of retry. « The inverter is normal if it restarts after
* A momentary stop occurred. several tens of seconds.

The inverter restarts automatically. Be
careful of the machine because it may
suddenly restart.

Err ! Fréguency point set- | e The frequency setting signals at points 1 |« Set the frequency setting signals at points
ting &tror and 2 are set too close to each other. 1 and 2 apart from each other.

Ci s Clear command ac- | e This message is displayed when pressing | e Press the STOP key again to clear the
ceptable the STOP key while an error code is dis- trip.

played.

[=IS]=2d Emergency stop * The operation panel is used to stop the e Press the STOP key for an emergency
command accept- operation in automatic control or remote stop.
able control mode. To cancel the emergency stop, press any

other key.

HIAD Setting error alarm /| e An error is found in a setting when data is [ ¢ Check whether the setting is made cor-

An error code and reading or writing. rectly.

data are displayed
alternately twice
each.

(Continued overleaf)
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Remedies & Q

Continued overleaf)
Error code Problem Possible causes
P=1=) DC braking e DC braking in process * Normal if the message disaWter
several tens of seconds. (Se: 2.)

m e Parameters in the * Parameters are being initialized to default | ¢ Normal if the message disappears after a
process of initializa- values. while (several seconds to several tens of
tion seconds). L4
Setup parameters in | e Setup parameters are in the process of * Normal if the age disappears after a
the process of being being set. while (several se; to several tens of
set second:

(=TT Auto-tuning in proc- e Auto-tuning is in process. « Normal if th ge disappears after
ess sever:

(Note 1) ST : Terminal of stand by function.

(Note 2) When the ON/OFF function is selected for DC braking (DB), using the input terminal selection pa-
rameter, you can judge the inverter to be normal if " db " disappears When opening the circuit between
the terminal and CC.

Alarms displayed during operation]

o

X r-

Overcurrent alarm
Overvoltage alarm
Overload alarm
Overheat

Same as 33 (overcurl

Same as 0P (ov.
Same as DL

Same as JH(

If two or more problems arise simultaneously, one
Ch.PL.CPL
The blinking alarms _ ,@ , L ,H are disp

this order from left to right.

v .
lowing alarms appears and blinks.
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13.2 Restoring the inverter from a trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the
tripped inverter before eliminating the problem causes it to trip again. *

The inverter can be restored from a trip by any of the following operations: & &

(1) By turning off the power (Keep the inverter off until the LED turns off.) i\J

Note) Refer to 6.15.3 (inverter trip retention selection F 502 ) for detal

(2) By means of an external signal (Short-circuiting of control terminals
(3) By operation panel operation

(4) By inputting a trip clear signal from a remote input device 50

(Refer to the remote input device operating manual for detail

To reset the inverter by operation panel operation, follow t
1. Press the STOP key and make sure that —
2. Pressing the STOP key again will reset th

nated. \
¥ When any overload function [} 14 '&r overload, T} 2 : motor overload, 1}~ : braking re-
sistor overload] is active, the inven@t be reset by inputting a reset signal from an external de-

N

e the virtual cooling time has passed.

TR
(S|

the cause of the trip has already been elimi-

vice or by operation panel ope

Virtual cooling time ... 3 & beut 30 seconds after the occurrence of a trip
o :"about 120 seconds after the occurrence of a trip
: bout 20 seconds after the occurrence of a trip
%  Inthe case of i@ overheating (214), the inverter checks the temperature within. Wait until
the temperatQ inverter falls sufficiently before resetting the inverter.

N
. [Caution]
Turning the invel en turning it on again resets the inverter immediately. You can use this mode of re-
setting if thel eed to reset the inverter immediately. Note, however, that this operation may damage the
_V_‘Asystemm if it is repeated frequently.

N
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13.3 If the motor does not run while no trip message is

13

displayed ...

If the motor does not run while no trip message is displayed, follow these steps to track down the catise.

The motor does not run.

extinguished?

Is the 7-segment LED Check the power supply and the MCCB.
Is power being supplied normally?

Supply the power
normally.

IIMaKe a sefvice call. II

Is QF F displayed? » M

The ST-CC circuit is opened. Close the circuit between CC.and theyterminal
to which the ST (standby) function on the control circuit téminahis assigned.
(See 6.3.2.)

Properly change the setting of the ST (standby) §ighal seleftionparameter
£ 103 (See6.2.1)

displayed? (See 13.1.)

Is any failure message MTrack down and eliminate the cause of the failuréjand then reset the inverter.
See 13.2.

Y

Are - & ~ 4 and a failure message
displayed alternately?

The inverter is in the process of retffiigy,The fetry function can be disabled by
normal or emergency stop operafian, 4 by fiirning off the inverter.

Is the LED of the RUN/STOP
key lighted?

When operation panghoération is selected ...
Press the RUN Kéyto staftghe operation.

Check whethergthe opéfation panel operation frequency is set properly. (See 3.2.2.)
When anottfér contréhmode is selected ...

Change the Seffing of the operation control mode selection £ Q4. (See 3.2.1.)

Is the LED of the RUN/STOP
key off?

When bperation panel operation is selected ..
Ghiange thessétting of the operation control mode selection parameter
£n0gyto 1. (See 5.5)

You can eheck the setting of each input terminal on the monitor. (See 8.1.)
When another control mode is selected ...

Cheek whether the external operation command is entered.

Is : iy displayed? »

Check to see that the frequency setting signal is not set at zero.

Check the settings of the frequency setting signal parameters £n04 £ 200
F2070nd F203 (See65)

Check the frequency setting signal points 1 and 2 settings. (See 6.5.)

Check that the start-up frequency is not higher than the operation frequency. (See

66.)

Check that the frequency setting (preset-speed operation frequency, etc.) is not set

at zero.

Check that the motor is not under a too large load o not locked up. -> Reduce the

load if necessary.

Determine the cause, using the parameter display function and the status monitoring function.
Refer to Sectiéit 11 for the parameter display function or Section 8 for the status motoring function.

M-6



TOSHIBA E6580757

13.4 How to determine the causes of other problems

The following table provides a listing of other problems, their possible causes and remedies.

Problems Causes and remedies

The motor runs in the Invert the phases of the output terminals U, V and W:

wrong direction. Invert the forward/reverse run-signal terminals ofithe €xtepnal input device. (See
6.3 "Assignment of functions to control terminals".)

The motor runs but its The load is too heavy.

speed does not change Reduce the load.

normally. The soft stall function is activated.

Disable the soft stall function. (See 5.14.)

The maximum frequency =+ and the uppeglimit frequency 3L are set too low.
Increase the maximum frequency = 14 and the upper limit frequency i .

The frequency setting signal is too low.

Check the signal set value, circuitmeables, etc.

Check the setting characteristics (poifit,1 and point 2 settings) of the frequency
setting signal parameters.{(See 6.5.)

If the motor runs at a low speedycheck to see that the stall prevention function is
activated because thegterque'boost amount is too large.

Adjust the torque boostamounty( ., ) and the acceleration time (qr- ). (See

5.12and 5.1.)
The motor does not ac- * The acceleration time (REZ ) or the deceleration time (3£ ) is set too short.
celerate or decelerate Increase the accel@ration time (R ) or the deceleration time (g ).
smoothly.
Atoo large current flows | e The load is toa heavys
into the motor. Reduce thiélload|

If the niotor funs at'a low speed, check whether the torque boost amount is too
large. (See’5.13.)

The motor runs at a The mptorhas an improper voltage rating.

higher or lower speed Use_a motor with a proper voltage rating.

than the specified one. The meter terminal voltage is too low.

Check the setting of the base frequency voltage parameter (= 335 ). (See
6712.61)

Replace the cable with a cable larger in diameter.

The'reduction gear ratio, etc., are not set properly.

Adjust the reduction gear ratio, etc.

The output frequency is not set correctly.

Check the output frequency range.

Adjust the base frequency. (See 5.11.)

The motor speedfluctuz The load is too heavy or too light.

ates during operations Reduce the load fluctuation.

The inverter or motor used does not have a rating large enough to drive the
load.

Use an inverter or motor with a rating large enough.

Check whether the frequency setting signal changes.

If the V/F control selection parameter = is set at 3, check the vector control
setting, operation conditions, etc. (See 5.12.)

Parameter settings can- Change the setting of the parameter~ 22 Q (prohibition of change of parameter
not be changed. setting) tol (permitted) if it is set at! (prohibited).

For reasons of safety, some parameters cannot be reprogrammed while the
inverter is running.

M-7
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How to cope with parameter setting-related problems

Q

If you forget parameters * You can search for all reset parameters and change their settings.

which have been reset * Refer to 4.1.4 for details.

If you want to return all * You can return all parameters which have been reset to their default se S.
reset parameters to their * Refer to 4.1.6 for details.

respective default set- 'S

tings
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14. Inspecti

mtya/'rfe
@ Danger

* The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctionsymayariot be discovered
which could lead to accidents.
« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait for at least ten minutes and check that the charge lamp is nojlonger lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the
DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.
* When using switchgear for the inverter, it must be instalied,in ‘acabinet.
Failure to do so can lead to risk of electric shock and ¢angresult in death or serious injury.

o

Danger
Mandatory

Be sure to inspect the inverter regularly and periodically to preventit,fromsbreaking down because of the environment
of use, such as temperature, humidity, dust and vibration, opdeterioration of its components with aging.

14.1 Regular inspection

Since electronic parts are susceptible to heat, installjthie inverter in a cool, well-ventilated and dust-free place.
This is essential for increasing the service life.
The purpose of regular inspections is toimaintain the correct environment of use and to find any sign of failure or

malfunction by comparing current operation‘data with past operation records.
Inspection procedure

Subject of - - .
inspection Inspection‘item Insgye(%on Inspection method Criteria for judgement
1)Dust, teémperature | Occasionally | 1)Visual check, check | 1)Improve the environ-
and gas by means of a ment if it is found to be
thermometer, smell unfavorable.
1. Indoor check
environment | 2)Bropsef water or Occasionally | 2)Visual check 2)Check for any trace of

otherdiquid
3)Reom temperature

Occasionally

3)Check by means of
a thermometer

water condensation.
3)Max. temperature: 40°C
(50°C inside the cabinet)

If something unusual is
found, open the door and
check the transformer, re-

2 gc?rlr:?)::gnts 1)Vibration and noise | Occasionally Igg}'r:ifhe(:k of the actors, contactors, relays,
cooling fan, etc., inside. If
necessary, stop the opera-
tion.

1)Load current Occasionally | Moving-iron type AC To be within the rated cur-
. ammeter rent, voltage and tem-
3. doaptzr?;ftrp‘)ut 2)Voltage (*) Occasionally | Rectifier type AC pera@ure.. i
side) voltmeter No significant difference
3) Temperature Occasionally | Thermometer from data collected in a

normal state.

*)  The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, al-
ways take readings from the same circuit tester or voltmeter.

N-1
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B Check points

1. Something unusual in the installation environment
2. Something unusual in the cooling system

3. Unusual vibration or noise

4. Overheating or discoloration

5. Unusual odor

6. Unusual motor vibration, noise or overheating

14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the"8perating conditions.

@ Danger

o

« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait for at least ten minutes and check that the charge, Iafap is no longer lit.
(3) Use a tester that can measure DC voltages (800V"D€,0r more), and check that the voltage to the

Mandatory DC main circuits (across PA-PC) does not exeged 45V.
Performing an inspection without carrying out thesesteps first could lead to electric shock.
« Never replace any part. This could be a cause‘f electric shock, fire or bodily injury. To replace parts,
® call the local sales agency.
Prohibited

M Check items

1. Check to see if all screwed termiifals are tightened firmly. If any screw is found loose, tighten it again
with a screwdriver.

2. Check to see if all crimpedftermipals are fixed properly. Check them visually to see that there is no trace
of overheating around any ‘of,them.

3. Check visually all cables and,wires for damage.

4. With a vacuum clédher,\remove dirt and dust, especially from the vents and the printed circuit boards.
Always keep thenvcleanito prevent an accident due to dirt or dust.

5. When leaving the inverter unused for a long time, check it for functioning once every 2 years or so by
supplying it*with electricity for at least 5 hours with the motor disconnected. It is advisable not to supply
the cémmercial power directly to the inverter but to gradually increase the power supply voltage with a
trafisformer.

6. df thefeedsarises, conduct an insulation test on the main circuit terminal board only, using a 500V insu-
lation,tester. Never conduct an insulation test on control terminals other than terminals on the printed
circuit board or on control terminals. When testing the motor for insulation performance, separate it from
the inverter in advance by disconnecting the cables from the inverter output terminals U, V and W.
When conducting an insulation test on peripheral circuits other than the motor circuit, disconnect all ca-
bles from the inverter so that no voltage is applied to the inverter during the test.

N-2
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(Note) Before an insulation test, always disconnect all cables from the main circuit terminal board
and test the inverter separately from other equipment.

R/LT Ss/L2 T/L38 U/T1 V/T2 WT3
O O) O) O) ) O)

500V insulation tester
(megger)

7. Never test the inverter for pressure. A pressure test may calise,damage to its components.

8. Voltage and temperature check
Recommended voltmeter:

Input side ... Moving-iron type voltmeter (i)

Output side ... Rectifier type voltmeter (_”_)

It will be very helpful for detecting a defectif you'always measure and record the ambient temperature
before, during and after the operation,

B Replacement of expghdabl€ parts
The inverter is composed of adlargefiumber of electronic parts including semiconductor devices. The fol-
lowing parts deteriorate with the passage of time because of their composition or physical properties. The
use of aged or deteriorated parts 1éads to degradation in the performance or a breakdown of the inverter. To
avoid such trouble, the invertefishould be checked periodically.

Note) Generally, thglife,of @ part depends on the ambient temperature and the conditions of use. The life
spans listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, Whigh'cools down heat-generating parts, has a service life of about 30,000 hours (about 2 or 3
yeafs of cOntinuous operation). The fan also needs to be replaced if it makes a noise or vibrates ab-
normally:

2) Smoothing capacitor
Thefsmoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance
because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions. If your inverter is intended for a 3.7kW or smaller motor, replace the
smoothing capacitor together with the printed circuit board on which it is mounted.
<Criteria for appearance check>
* Absence of liquid leak
« Safety valve in the depressed position
* Measurement of electrostatic capacitance and insulation resistance

N-3
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The operation time is helpful for roughly determining the time of replacement. For the replacement of parts,
contact the service network or Toshiba branch office printed on the back cover of this instruction' manual.

B Standard replacement cycles of principal parts
The table below provides a listing of the replacement cycles of parts when used under normal conditions
(average ambient temperature: 30°C, load factor: not more than 80%, operation timé: 12shours per day).
The replacement cycle of each part does not mean its service life but the numberef years over which its
failure rate does not increase significantly.

Part name Standard Replacementynodesand others
replacement cycle

Cooling fan 2 to 3 years Replacement with a new one!
Smoothing capacitor 5 years Replace with a new oneY{depending on the check results)
Circuit breaker and - Whether to replaceor,not depends on the check results
relays
Timer - Whether te replace ar not depends on the operation time
Fuse 10 years Replacementywithva new one
Aluminum capacitor 5 years Replace with, a new circuit board (depending on the
on printed circuit checkirestilts)
board

(Extract from "Guide to periodical inspections of gefieral<pdrpose inverters" issued by the Japan Electric In-
dustries Association.)
Note) The life of a part greatly varies depending onithe environment of use.

14.3 Making a call for sghi€ing

For the Toshiba service network, refer t@ the Back cover of this instruction manual. If defective conditions are en-
countered, please contact the Toshiba¥servige section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the
inverter, the presence or absenee ‘of optional devices, etc., in addition to the details of the failure.

14.4 Keeping theiaverter in storage

Take the following pregautions when keeping the inverter in storage temporarily or for a long period of time.

1. Storg'the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

2. If theyprinted €ircuit board in your inverter has an anti-static cover (black cover), do not leave it detached
from the"@ircuit board during storage, though the cover must be detached before turning on the inverter.
3. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic ca-

pacitar declines.

When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours
or more each, to recover the performance of the large-capacity electrolytic capacitor and also to check the
function of the inverter. It is advisable not to supply the commercial power directly to the inverter but to
gradually increase the power supply voltage with a transformer, etc.
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15. Warran

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following conditions:

L 4

1. This warranty applies only to the inverter main unit.

2. Any part of the inverter which fails or is damaged under normal use within twelve mo @ date of delivery shall
be repaired free of charge. \

3. For the following kinds of failure or damage, the repair cost shall be borne by the cust ven within the warranty
period.
. Failure or damage caused by improper or incorrect use or handling, or uthorized repair or modification of the

inverter
. Failure or damage caused by the inverter falling or an accident duri@onation after the purchase
. Failure or damage caused by fire, salty water or wind, corrosive quake, storm or flood, lightning, ab-
normal voltage supply, or other natural disasters
. Failure or damage caused by the use of the inverter for an or application other than the intended one
4. All expenses incurred by Toshiba for on-site services shall 1o the customer, unless a service contract is
signed beforehand between the customer and Toshiba, ir& se the service contract has priority over this war-
ranty.

YU
U
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16. DispoMM}/

A Warning

« If you throw away the inverter, have it done by a specialist in industry waste disposal*.
If you throw away the inverter by yourself, this can result in explosion of capacitéhor produce noxious
gases, resulting in injury.
(*) Persons who specialize in the processing of waste and known as "industrial,waste product collectors
Mandatory and transporters" or "industrial waste disposal persons."
If the collection, transport and disposal of industrial waste is done by someone who is not licensed for
that job, it is a punishable violation of the law. (laws in regard to cleéaning and processing of waste
materials)

P-1
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