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TOSHIBA

IMPORTANT NOTICE

The instructions contained in this manual are not intended to cover all of the details
or variations in equipment, nor to provide for all possible issues concerning the
installation, operation, or maintenance of this equipment. Should additional
information be desired or should particular problems arise which are not covered
sufficiently for the purchaser's purposes, the matter should be referred to the local
Toshiba sales office.

The contents of this instruction manual shall not become a part of or modify ‘any
prior or existing agreement, commitment, or relationship. The sales contract
contains the entire obligation of Toshiba International Corporation's Adjustable
Speed Drive Division. The warranty contained in the contract between the parties
is the sole warranty of Toshiba International Corporation's Adjustable Speed Drive
Division and any statements contained herein do not create new warranties) or
modify the existing warranty.

Toshiba International Corporation reserves the right, without gfier netice, to update
information, make product changes, or to discontinue any productiand/or service
identified in this publication.

Any electrical or mechanical modificatiefS«tQ\this equipment,
without prior written consent of Toshiba International
Corporation, will void all warranties and ‘may void UL/CUL listing.
Unauthorized modifications also can result in personal injury,
death, or destruction of the equipments

ACADJUSITABLE SPEED DRIVE

Please complete the Extended®Warranty Card supplied with this drive and return it by
prepaid mail to Toshiba.gThis activates the extended warranty. If additional information
or technical assistance isfeguireéd please contact your local distributor or call Toshiba's
ASD marketing department toll¥free at (800) 231-1412 or write to: Toshiba International
Corporation, 13131 W LittleyYork Road, Houston, TX 77041-9990.

Please complete the follewing information for your records and to remain within this equipment
manual:

Drive Model Number:

Driyé Serial Number:

Date of Installation:

Inspected By:

Name of Application:
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INTRODUCTION

Thank you for purchasing the 575 Volt VFS5 series adjustable speed drive. This adjustable frequency:
solid-state digital AC drive features vector operation control mode, energy saving mode, built-in speed
control potentiometer and a four character 7-segment type LED display with five other discrete LED
indicators. This drive is designed for an external braking resistor and DC link reactor. These features,
combined with RS232 communication link, make it suitable for a wide variety of applications that require
unparalleled motor control and reliability.

It is the intent of this operation manual to provide a guide for safely installing, operating, ahd maintaining
the drive. This operation manual contains a section of general safety instructions and’ is' marked
throughout with warning symbols. Read this operation manual thoroughly before installing and operating
this electrical equipment.

All safety warnings must be followed to ensure personal safety.

Follow all precautions to attain proper equipment performance and longevity:

We hope that you find this operation manual informative and easy. te,use. Eaor assistance with your drive,
information on our free drive application school, or information on Teshiba's complete line of motors,
adjustable speed drives, switchgear, instrumentation, unifiterruptible power supplies, PLCs,

and motor control products, please call toll free (800) 231-1412 or write to our plant at: Toshiba
International Corporation, 13131 W. Little York Road, Houstony, TX*77041-9990.

Again, thank you for your purchase of this product.

COPYRIGHT © [JULY, 1999] TOSHIBA INTERNATIONAL CORPORATION
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GENERAL SAFETY INSTRUCTIONS
Warnings in this manual appear in either of two ways:

1) Danger warnings - The danger warning symbol is an exclamation mark enclosed in a
triangle which precedes the 3/16" high letters spelling the word "DANGER". The
Danger warning symbol is used to indicate situations, locations, and conditions that
can cause serious injury or death:

/N\DANGER

2) Caution warnings - The caution warning symbol is an exclamationdmarkfenclosed in a
triangle which precedes the 3/16" high letters spelling the wordy!CAUFON". The
Caution warning symbol is used to indicate situations and cenditions that can cause
operator injury and/or equipment damage:

&CAUTI ON

Other warning symbols may appear along with the Danger an@a€aution symbol and are used to specify
special hazards. These warnings describe particular areas,where, special care and/or procedures are
required in order to prevent serious injury and possible death:

1) Electrical warnings - The electrical warping“symbol is a lighting bolt mark enclosed in
a triangle. The Electrical warning symbolisyused to indicate high voltage locations and
conditions that may cause seriousyinjury or/death if the proper precautions are not
observed:

/A

2) Explosion warnings - Thelexplasion warning symbol is an explosion mark enclosed in
a triangle. The Explosien warnihg symbol is used to indicate locations and conditions
where molten, exploding parts may cause serious injury or death if the proper
precautions are not obsenved:

A,

For the purpose of this manual and product labels, a Qualified Person is one who is familiar with the
installation, constructioft, @peration and maintenance of the equipment and the hazards involved (see
1996 NEC (National Ele¢tric Code) Article 100 - Definitions).

This person must:

1) Careflilly read the entire operation manual (see 1996 NEC Article 110-3 "Installation and
Liseg”).
2) Be trained and authorized to safely energize, de-energize, clear faults, ground, lockout

and tag circuits and equipment in accordance with established safety practices.

3) Be trained in the proper care and use of protective equipment such as safety shoes,
rubber gloves, hard hats, safety glasses, face shields, flash clothing, etc. in
accordance with established safety practices.

4) Be trained in rendering first aid.




TOSHIBA

CONTENTS
PAGE
ST =] =T S 3
INTFOAUCTION .o B e el 4
General Safety INStrUCLIONS .....ocveiiccccecc e e B 5
CONTENTS .o sne e e R B 6-7
Inspection/Storage/Disposal
Inspection of the NEW DIIVE ......ccoceeiieieie e i e 8
Y (0] =10 PP U PPPT PSR PRRPORRPTY 10y . AHSTR TSP 8
1] 010 1ST= | RS S . (000 S 8
Inspection and Precautions
Installation Safety Precautions ................ B M 9
Operating Safety Precautions ... M 11
Confirmation Of WINNG .....ccoveeeiieieeiee e B e eee e eee e sseeae e sseese e 12
Start-up and TeSt ....cccvvvieiiiciieceeiee e B e 12
MainteNANCE .....ccoccvevevveereereeee e e B e Kb 12
Operating Specifications
575 Volt NEMA Type 1 Chassis RatINGS ......ccccceeveeieniere e 13
Standard Specifications ... 4 B e 14
Equipment Wiring
Selection of Main Cigetig,Wiring Equipment and
Standard Cable SIZES,...... oo e 16
(€] 010 ] 0T [T o TR s PSSR 17
1[0 ] (o] AT =1 (=T ox 1 o] o [ S 17
Standard PowerEennection DIiagrams .........ccceievenerenesieniessesseseeseeseeseenns 18
Standard RoweriTerminal FUNCHONS ........cccoooiiiiiineseeeeeeeee e 19
Typical Centrel®Wiring Connection Diagrams ..........cccoceveeveneenieeieesieeneninnns 20
Stapdarg Control Terminal Connections and FuNnctions ..........cccccecevevienee. 22
Operating Panel
Operating Panel LaYOUL ..........ccooeirinerinineeeeeeee e 24
Operating Panel MOUES ........ccveeiieieeeeeere e 25
Operating Panel USAQE ........ccceiiiiiieiie ettt 25
Z-Segment AIPNANUMETICS .....c.ooiiiiriresiereeeeee e e 26
Parameter SEHING .....cccceiieiieececce e 27
KEY OPEIALIONS ...ttt bbb e sne e 28




TOSHIBA

CONTENTS (cont'd)
Settings
Setting The Acceleration and Deceleration Time ........ccceeeveevenceneeiinneene 29
INCreaSING TOMGUE ....ocueeeeeieeeerieeteete st e e e et e e ste e s e reesesseesseenaesreenseennens 29
Setting The Environmental FUNCHONS .........cccceeveevieiiiccieceesee e e i 30
Setting The Starting and Stopping Methods ... e 0 32
Setting The Frequency Command Method ............cccocoveeieeciecee . . B . 32
Connecting and Calibrating Meters ..........ccocevevenenenineneneeee o 33
Resetting to Default Values..........coceveevveeneecece e s R i 34
Setting the Motor Protection Characteristics .........cocvvvevve o ¥, 34
Setting The Extended Parameters.........ccoevevvveevvecene @i e 35
Searching For Parameters Different From Default Valdes .....".........c.c........ 35
Parameter List (Basic and Extended)
Basic Parameters (Group NO. 00) ......ccceeveriieeiiiee B M e 36
Extended I/O Parameter (Group NO. 01) ... i i b 37
Extended Frequency Parameter (Group N@® O2)u........ccccevereriiereneneseneneens 37
Extended Operating Mode Parameter (GHOUPWMN®. 03) ......cccoceierenerenieninne 38
Extended Torque Parameter (Group NQ. O4) ...........cceoeeveiecceveese e, 38
Extended Accel & Decel Time Parameteri(Group No. 05) ........cccocervevreenen. 38
Extended Protection Parameter (Group NO. 06) ........ccccevveririeieninereneniens 39
Extended Panel Parameter (GFOUPANO. O7) ....cocvveveririniiniresese e 39
Extended Communication Parameter (Group NO. 08).......cccceveienerenennne 39
Operations
Operation with Built-in Patentiepeter and RUN /STOP Keys .........ccoceeee. 40
Operation with Builtn Petentiometer and External Start Signal ................ 41
Setting Frequency Using, EXternal Signal ..o 42
Setting Frequenegy,Using Two External Signals ..........ccccovveeveeveicenecciecenne 43
Selecting a Preset"Speed Frequency and Using External Start Signals ... 44
Monitoring Operating CondItioNS ...........ccceieeierireneree e 45
Protective Functiop’s
Trips AANARCOUMIEINMEASUIES .....c.eecveeieeie et e ste e e sre e e e ee e enseeneeas 46
Regsetting Erfors When Trip iS Activated ..........ccoceveeienininiecee e 47
Dimensions and Weights
Dimensions for VFS5-5020UPH through VFS5-5040UPH...........ccccocvnee. 48
Dimensions for VFS5-5060UPH through VFS5-5120UPH...........cccceune.. 49
Dimensions for VFS5-5160UPH through VFS5-5270UPH.........cccccvenne 50
I ables
Input Terminal Selection Table ... 51
Output Terminal Selection Table .........ccocveviiie e 52
Default Value Table ... 52




TOSHIBA

Inspection of the New Drive

Upon receipt, inspect the drive for shipping damage. After uncrating:
1) Check the unit for loose, broken, bent or otherwise damaged parts due to shipping.

2) Check to see that the rated capacity and the model nhumber specified on the nameplate
conform to the order specifications.

not be used immediately after purchase.

Storage \@
1) Store in a well ventilated location and preferably in the original carton if the driv%

2) Avoid storage in locations with extreme temperatures, high humidity, dustiyor metal
particles.

Disposal

lectrical components
onents by incineration.

Please contact your state environmental agency for details on
and packaging in your particular area. Never dispose of electri
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TOSHIBA

Installation Safety Precautions

& CAUTI ON

Always ground the unit to prevent electrical shock and to help reduce
& electrical noise. A separate ground cable should be run inside the conduit
with the input, output, and control power cables (See Grounding page™?7).

THE METAL OF CONDUIT IS NOT AN ACCEPTABLE GROUND.

Only qualified personnel should install this equipment (see General Safety Insttuctions’on
page 5).

Installation of drive systems should conform as a minimum, to the 1996 NECyNational Electrical
Code Article 110 "Requirements For Electrical Installations", to all regulations of the Occupational
Safety and Health Administration, and to any other applicable national,“tegional or industry codes
and standards.

Install in a secure and upright position in a well ventilated location, that'is out of direct sunlight.
The ambient temperature should be between -10° C angy40° C:

Allow a clearance space of 4 inches (20 cm) for the toplandfiettom and 2 inches (5 cm) on both
sides. This space will insure adequate ventilation. Dofnot @bstruct any of the ventilation openings.

Avoid installation in areas where vibration, heat, sAiumigdity;” dust, fibers, steel particles, explosive
mists, gasses or sources of electrical noiseqare present.

Adequate working space and illuminationimust be provided for adjustment, inspection and
maintenance of the drive (see 1996 NEE, Artigle 110-16).

A noncombustible insulating floor or /nat should be provided in the area immediately surrounding
the electrical system where maintenange is required.

Use lockout/tagout procedtres“en branch circuit disconnect before drive installation.

10) Connect three phase peweref the ‘correct voltage to input terminals L1, L2, L3 (R, S, T) and connect

3- phase power from output terminals T1, T2, T3 (U, V, W) to a motor of the correct voltage and type
for the application. Sizéthe branch circuit conductors in accordance with Selection of Main Circuit
Wiring Equipment and, Standard Cable Sizes Page 16.

11) If conductors of & smaller than recommended size are used in parallel to share current then the

conductors shauld“beskept together in sets i.e. U1, V1, W1 in one conduit and U2, V2, W2 in another
(see 1996 NEC Atticle 300-20 and Article 310-4). National and local electrical codes should be
checked, forfpossible cable derating factors if more than three power conductors are run in the same
conduit (See, 1996 NEC Article 310 adjustment factors on page 70-196).

12) Install a molded case circuit breaker (MCCB) between the power source and the drive. Size the

MCCB tapclear the available fault current of the power source (see 1996 NEC Article 430 Article 102
through Article 111).
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Installation Safety Precautions (cont'd)

&CAUTI ON O

13) Use separate metal conduits for routing the input power, output power, and control circuits.
L 4
14) If the factory provided door or NEMA 1 enclosure is removed from the drive, then, be erating,
it must be provided with an alternate enclosure of NEMA 1 minimum rating. \
V a

15) Do not connect control circuit terminal block return connections marked CC to jnvester<earth ground
terminals marked GND(E). See Standard Power Connection Diagrams on pagé 9 d Typical
Control Wire Connection Diagrams on page 20 for locations.

16) If a secondary Magnetic Contactor (MC) is used between the inverter outpu the load, it should
be interlocked so the ST-CC terminals are disconnected before the odtputeontactor is opened. If

the output contactor is used for bypass operation, it must also be inte ed so that commercial
power is never applied to the inverter output terminals (U,V,W).

17) Power factor improvement capacitors or surge absorbers mu

18) For those applications requiring extended ASD to motor
recommendation shown on page 17, a output voltage rs

nstalled on the drive's output.

ths exceeding the chart
Id be added.
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Operating Safety Precautions

&CAUTI ON

1) i '”:, & Do not touch any internal part with power applied to the drive;
2 DANGER first remove the power supply from the drive and wait until charge
LED (see page 24 for location) is no longer illuminated. Charged capacitors can presént a
hazard even if source power is removed from the drive.

2) A & DO NOT OPERATE THIS UNIT WITH ITS CABINET DOOR"OPEN»

3) Do not touch the heatsink while unit is in operation. Serious burns could resuit.

4) Only properly trained and qualified personnel should be allowed(to service or have access to
the adjustments and operation of this equipment. They should befamiliar with operating motor
drives and with the driven machinery. See page 5.

5) Follow all warnings and precautions and use care not to‘exéeed*equipment ratings.
6) Do not power up the drive before completely reviewing, thisimanual.

7) The input voltage must be within +/-10% of the specified inpyt voltage. Voltages outside of this
permissible tolerance range may cause internal protection devices to turn on or can cause damage
to the drive. Also, the input frequency should befwithin +/-2 Hz of the specified input frequency.

8) Do not use this drive with a motor whosegrated inputfis greater than the rated drive output.

9) Do not apply commercial power to the ‘diive output terminals T1 (U), T2 (V), or T3 (W) even if the
source power is off. Disconnect the drive fram the motor before applying bypass voltage to the motor.

10) Interface problems can occur when this drive is used in conjunction with some types of process
controllers. Signal isolation may be gequired to prevent controller and/or drive malfunction
(contact Toshiba or the pro€ess‘eenttoller manufacturer for additional information about compatibility
and signal isolation).

11) Do not open and then re-glose“a secondary magnetic contactor (MC) between the drive and the load
unless the drive is OFF (output frequency has dropped to zero) and the motor is not rotating. Abrupt
re-application of theJload/while drive is on or while motor is rotating can cause drive damage.

12) Use caution,when setting output frequency. Overspeeding a motor can decrease its torque-
developing abjlitysand can result in damage to the motor and/or driven equipment and can
result ipfserious¥personal injury.

13) Use caution, whien setting the acceleration and deceleration time. Unnecessarily short times can
cause tripping of the drive and mechanical stress to loads.

14) If the drive produces smoke, odor or abnormal noises, turn off input power immediately and request
Service.

45)4f the drive will be inactive for a long period of time, turn off the input power.

11
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Confirmation of Wiring

ZEECAUTION

Make the following final checks before applying power to the unit:

1) Confirm that source power is connected to terminals L1, L2, L3 (R, S, T).
Connection of incoming source power to any other terminals will damage the driyve.

2) The 3-phase source power should be within the correct voltage and frequency tél€rances.
3) The motor leads must be connected to terminals T1, T2, T3 (U, V, W).

4) Make sure there are no short circuits or inadvertent grounds and tighten,anyadle@se connector
terminal screws.

Start-Up and Test

ZEECAUTION

Prior to releasing an electrical drive system for regular operatiomafter installation, the system should be
given a start-up test by qualified personnel. This assures gorrect operation of the equipment for reasons
of reliable and safe performance. It is important to make“@rrangements for such a check and that time is
allowed for it.

When power is applied for the first time, the drive automatically starts up in the frequency monitor
function of standard monitor mode with the ‘default” parameters set as shown in the "FACTORY
SETTING" column of the parameter tablesystarting on page 36. If these settings are not optimal for
the application, program the desired settings Beforevinitiating a run. The drive can be operated with no
motor connected. Operation with no motaf cenneeted or use with a small trial motor is recommended
for initial adjustment or for learning to adjust and operate the drive.

Maintenance

ZEECAUTION

1) Use power lockout/tagout procedures on the disconnecting means in accordance
with applicable electrical,codes (see 1996 NEC Article 430-101) before performing any
drive maintenance.

2) Periodically check,the operating drive for cleanliness.

3) Do not use liquid cleaning agents.

4) Keep the heatsink free of dust and debris.

5) Periodically check electrical connections for tightness (with power off,
locked out, and with charge LED extinguished (see page 24 for location)).

12
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575 Volt NEMA Type 1 Chassis Standard Ratings

VFS5 STANDARD RATINGS

g ﬂé\ RATED | MOTOR | OUTPUT OUTPUT OVERLOAD | MAIN CIRCUIT INPUT

o Bﬁ KVA | HP(KW) [CURRENT| VOLTAGE CURRENT | INPUT POWER CONTROL

= ) (AMPS) 3-PHASE POWER
5020 (1) 1 1/.75 2.1 575V 150% FOR 575V NOEXTERNAL
5030 (1) 2 2/1.5 3 3-PHASE 60 SEC. 50/60Hz CONTROL
5040 (€8] 3 3/2.2 4 MAX  VOLTAGE 100% VOLTAGE +- 10%\ROWER SOURCE
5060 1) 6 5/3.8 6.1 CONTINUOUS FREQ. +- 2Hz REQUIRED
5120 1) 12 10/7.5 12
5160 (1) 16 15/11 17
5220 (1) 22 20/15 22
5270 (1) 27 25/18.5 27
NOTES:

1) NEMA Typel UL/CUL listing

13




TOSHIBA

Standard Specifications

Major Control System Sinusoidal PWM control
Control Output voltage regulation | Same as powerline.
Specifications Output frequency range | 0.5 to 320 Hz (0.5 to 80Hz default setting)*. Maximum frequency

is adjustable between 30 and 320 Hz.

Frequency setting 0.1Hz input from the operating panel, 0.2 Hz analog

resolution input (@ maximum frequency of 100 Hz).

Frequency accuracy Analog setting: +0.5% of the maximum outputfrequency or less
@ 25°C+10°C,
Digital setting: £0.01% of the maximum outputfreguency or less
@ -10°Cto +50°C

Voltage/frequency Constant V/f, variable torque mode, sensorless vector control

characteristics mode, automatic torque boost mode, base frequency adjustment
(25 to 320Hz), and torque boost @djusiment (0 to 30%).

Overload current rating 150%, 60 seconds

Freqguency settingsignal | Built-in potentiometer on théfromt panel, external potentiometer
(1k ohm to 10k ohm variable resistor connectable), 0 to 10Vdc
(input impedance: VIAE 80.55k'ohm, VIB=30k ohm),
4 to 20mAdc (input,.impedance = 400 ohm), and optional
characteristics (gaih,bias)can be preset by 2-point setting

Pl control Proportional gaingintegtal gain adjustments.

Operation Start frequency Adjustable between@@nd 10Hz
functions Frequency jump Three points (byisetting jump frequencies and band widths)

PWM carrier frequency

Adjustable between 2.2 and 12kHz (default = 12kHz)

Accel/decel time

0.14t093600/secs, accel/decel time 1 or 2 selectable, S1 and S2
accel/decel pattern selectable

Jogging run

Jogyun from panel with JOG mode selection. Terminal block
operation possible with parameter settings (see page 37).

Preset speed operation

Setfrequency +15 preset speeds possible with open/closed
combinations of SS1, SS2, SS3, SS4and CC

Retry operation

Alfmaximum of ten automatic retries are selectable (see page 38)
Retry will occur immediately after a self evaluation of the main
circuit is completed.

Braking

Externally connected braking resistor (optional)

DC braking

Braking start frequency (0 to max frequency), braking level
(0 to 100%), braking time (0 to 20 seconds).

Outputivoltage regulation

Drive can be programmed to set the maximum output voltage,
float with the input voltage, or set the maximum output voltage to
the voltage sensed at power-up.

Input.terminal functions

Forward and reverse input signals, preset speed selectinput
signals, resetinput signals, and etc (see page 37).

Quitput terminal functions

Low-speed detection outputsignals, speed reached output
signals, and etc.

Faultsignal

1c contact output (250 Vac, 30 Vdc - 2A resistive load,
250 Vac, 30 Vdc - 1.5A inductive load, cos@ =0.4

Output for frequency
counter orammeter

Analog output (1 mA dc full scale ammeter or 7.5 Vdc, 1mA
full scale DC ammeter or rectifying AC voltmeter, 225% current
max., ImA DC, 7.5 Vdc full scale)(see page 33)

14
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Standard Specifications (cont'd)

Display Keypad Interface 4-digit, 7-segment LEDs w/8 discrete indicator lamps.
Inverter/Motor Protective functions Stall prevention, current limit, overcurrent, overvoltage, output

short-circuit , overvoltage limit, undervoltage, electronic thermal
overload protection, armature overcurrent during starting,
overcurrent on load-side when starting-up, and emergency
stop (selection)

Protection from Auto-restart and regeneration power ride-throagh control

instantaneous power

failure

Electronic thermal Standard motor and constant torque VEmotor selectable;

characteristics overload trip and overload stall selectable

Enclosure Type NEMA Type 1

Cooling method

Forced air cooling

Service environment

Indoor. Altitude of <1000m

Must not be exposed to direét'sunlight, corrosive and/or explosive
gases or mists, fibergianddusts.

Ambienttemperature

From -10°C to 40°C (14°Fito 104°F).

Relative humidity

93% maximum (nen-condensating)

Vibration

5.9 m/s (0.6G) maximum(20 to 55Hz)

Climatic class 3K3
Polution degree 2
IP rating 2X

15
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Selection of Main Circuit Wiring Equipment and Standard Cable Sizes

*Molded case| Ampacity
Drive circuit breaker | (FLA x 1.25) ** Typical cable size (AWG)
(MCCB)
Model Amp Main power Frequency command input, Other
Number rating (A) and frequency meter, ammeter signal
(A) motor load circuits
S5-5020 15 3 #14
S5-5030 15 4 #14
S5-5040 15 5 #14
S5-5060 15 8 414 3-core'shieldcable #18
(speed reference)
S5-5120 30 15 #14 2-=coreshield cable
#20
S5-5160 35 22 #12
S5-5220 50 28 #10
S5-5270 60 34 #10
* A customer supplied disconnect means must*be provided in the motor branch circuit which

supplies power to the drive. It can be separate foFuse with customer supplied fuses or it can
be an integral part of a customer supplied{3-pole circuit breaker (see 1996 NEC Article 430-103

through 430-113). All drives in this series are rated for output short circuit fault currents of

200,000A. The selection of MCCB _{molded case circuit breaker) for this table is in accordance
with 1996 NEC Article 430-51, 430-52:4430-152, and 240-6.

** Wire sizing is based upon NEC table 310-16 or CEC Table 2 using 75 deg C cable, an ambient

of 30 deg C, cable runs fop,less, than 300 FT., and copper wiring for not more than three

conductors in raceway or’cable or earth (directly buried). The customer should consult the NEC
or CEC wire Tables,forhis own particular application and wire sizing.

Fkk Use two parallel canductors instead of a single conductor (this will allow for the proper wire

bending radius within thg cabinet). Use separate conduits for routing parallel conductors.

This prevents gheyneed for conductor derating (see note 3 page 17).

ACAUTI ON

See next page for notes.

' CAUTY¥ ON Turn off power to the drive before making any wiring

changes to the analog output circuits.

Use separate conduits for routing incoming power, power
to motor, and control conductors. Use no more than three

power conductors and a ground conductor per conduit.

16
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Selection of Main Circuit Wiring Equipment and Standard Cable Sizes (cont'd)
Notes:

1.) Contacts used to connect drive terminals should be capable of switching low current
signals (i.e. 5 mA).

2.) The drive has internal motor overload protection which has been functionally certified b
Underwriters Laboratories Inc. and no additional external motor overload protectien iSyréquired
when used to drive a single motor load (see 1996 NEC Article 430-32 and 430-39).

3.) When wiring with parallel conductors, the conductors should be kept together in phase sets to
avoid heating the surrounding metal by induction. Install U1, V1, W1 conducters ingone conduit
and parallel conductors U2, V2, W2 in another conduit. The ground condugtor must be run in the
same conduit. See 1996 NEC Article 300-20(a), 310-4, 310-5. Size the_grounding conductor in
accordance with 1996 NEC Table 250-95.

4) Twisted pair wires should be used for external meters connected#o AM and FM terminals.

5) For multiple motor applications, a thermal-magnetic circuit breaker must be installed between
the drive and each motor (even though the drive has has,builtin overload protection). The thermal
circuit is for overload sensing and the magnetic coil is forfabnormal conditions such as short circuits.
Select the MCCB (molded case circuit breaker) in accordanceywith 1996 NEC Article 430-51 through
430-53, 430-152, and 240-6.

Groungding

The drive must be grounded in accordance with"Articlef250 of the National Electrical Code or Section 10
of the Canadian Electrical Code, Part | and the greunding conductor should be sized in accordance with
1996 NEC Table 250-95 or CEC, Part | Table 16. See Installation Safety Precautions notes 7 and 14.

,-_’ f “_\ CAUT I ON CcConduifiis,nota suitable ground for the inverter.
]
Motor Selection
1) Exceeding the peak voltage rating omthe rise time allowable of the motor insulation system will
reduce the life expectancy¢To insure good motor insulation life, consult with the motor supplier to

determine motor insulatiefi ratings and allowable maximum output lead distance. Long lead lengths
between the motor and,the'drive may require filters to be added to the drive output.

Suggested Maximum* Output Lead Distance

AC Metor PWM Carrier NEMA MG-1-1998 Section IV
Voltage Frequency Part 31 Compliant Motors 2
<= .
575\ 5 kHz 200 ft
> 5 kHz 100 ft.

1 Forlefd lengths that exceed suggested maximum contact your local distributor or Toshiba for
additional application assistance.

2 Toshiba EQP 11, [1I-XS & EQP 111-841 motors incorporate an insulation system that is in
compliance with NEMA MG-1-1998 Section IV Part 31.

2)» Bearing Considerations:
Motors operating from adjustable speed drive power sources tend to operate at higher
temperatures which may increase the need for more frequent lubrication cycles.

17
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Standard Power Connection Diagrams

VFS5-5020UPH through VFS5-5040UPH

DC link reactor Braking resistor
(Optional) (Optional)

FECEL ARG EE

L1 L2 L3 G/IE F’Oﬁ PA PB  U/TTH viT2QWIT3] GIE

MCCB @\ duy
[ 1T 1 )

Commercial Shorting Motor,
power supply bar

VFS5-5060UPH through VFS5-5120UPH

DC4lifk reactor Braking resistor
(Optional) (Optional)
I

L
R/ILTY S/E2Q'T/L3 | G/EN pO *:'"PA PB  U/T1Y VIT2R W/T3] G/E

MCCB@ S
|||_\ &

Commercial Shorting Motor
power supply bar J_

&
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TOSHIBA

Standard Power Connection Diagrams (cont'd)

VFS5-5160UPH through VFS5-5270UPH

Braking resistor
(Optional)

PB PC

DC link reactor ‘

(Optional) |
| ks
/,-"' PO RILLYSIL2§T/L3

Shorting
bar MCCB

Commercial
power supply J_

Standard PowepTerminal Functions

Terminal Terminal functions Terminal
name location
L1, L2, L3 Line input supply terminals for models S5-5020 to S5-5270:
(R, S, T) Connect to 3g¢50 ory60Hz, 200 to 545 to 605VAC.
Drives can be operated on single phase power when appropriately
derated; contact¥ioshiba distributor for information.
Terminal
T1, T2, T3 Motoréutput,terminals. Connect these terminals to a 3-phase block
(U, vV, W) inductionametor of the proper voltage, current, and horsepower. or
bus bar
PA, PB Braking resistor output terminals. Connect to an external dynamic
braking resistor (DBR). &
PA, PO DC link reactor output terminals. Connect to an external inductor.
G/E This is the earth ground terminal (ground incoming power and

(2-terminals)

outgoing motor load).
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TOSHIBA

Typical Control Wiring Connection Diagrams

Frequency setting: Built-in potentiometer

Start and stop: External signals

s 3 | A [ o) Jam]
> koo 1r|Ee|ce |ra |z

Ir_,. I-‘LB|I‘I‘ WD (B 50 |60 |8 g
& &2 E|| xR R R

F
i

Farwasra RBrror ronot
Lewerae

Frequency setting: External signal (0 to 10V, Veltage’signal)

Start and stop: External signals

[eem |91 as Jors orefa|er
[rTe =0 -ther = [rr w2

o e we] [ Talkaldflelelelle
b5 ROARs @|@M@ 2 EERE

L
— -l
L1 3
|:| G-10v
Enuramd Ko eanot
leverse

Remote/local, operation selection

Frequency setting: External signal (0 to 10V voltage signal
or 4 to 20 mA current signal)

Start/and stop: External signals

e - T ] cru]an ]
HIEE IR
ST el
b [0 2] stwie e wiole
b hy'n

KRN
- ll\'-\. J
W

L
:l L —o 1w kf3, 17
Ferward Exror IEEE'E._"- warjakle resis
(R

Eocvorso L
= L0V
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TOSHIBA

Typical Control Wiring Connection Diagrams (cont'd)

Frequency setting: External potentiometer

Start and stop: External signals

|.P.-J | il ,g | .-_.*l 1L| l.l|.1.l.'2|
II 57 |oc Tk [

| (sl
I EREECEE
J|E|5| L
T 9ER
Forward Error resc
Heversz

ELh

T o T KL,
N
variaklc res

Frequency setting: External signal (4 t6,20mA current signal)

Start and stop: External signals

L V] TRl BT &
[r | = Ay = | |2

12 e mie| [Tl il Eollen] el aallen
& 3@ @@ﬂiﬁ@@@@@

——

3 E E A2 0mn

FarwAa T Rrroe Tosnh
Reverse

Erequency setting: Three preset speed selection

Start and stop: External signals

»
h| ]
.'_-‘ulP 1

z2

'-! |' HE F. I'I I"'Il'l'.ll

S1 OFF S2 OFF

B2 || les]for e

z | = n: ENE Preset speed selection chart
FL4 T2F | FLC [

S1 ON S2 OFF Speed1
S1 OFF S2 ON Speed 2
O E|| S1 ON S2 ON Speed3
o o3
— e
Farwerd Error rosnt
Levarse

21




TOSHIBA

Standard Control Terminal Connections and Functions

Terminal
block I/0 Function Electric rating Inverter internal circuit
name
Motor rotates clockwise when 24 Vdc, 10 mA dry
F I the F terminal is connected to contact input
the CC terminal.
Motor rotates counterclockwise
when the R terminal is con-
R I nected to the CC terminal. 24 Vdc, 10 mA dry
Motor rotates counterclockwise | contact input
when F and R terminals are
connected simultaneously with B2l P2 E5 PE5
the CC terminal.
:1.?};1(}.1;4 Ti.s
s1 | Control input signal. Factory set, | 24 Vdc,d&0 mA dry - Tk:] — T
select preset speed operation contact Input 1% 1k
when the S1 terminal is 1':']‘{(‘
connected with the CC terminal. W
s2 I Control input signal. Factory set, | 24 VVdepd0 mA Typical Input Circuit
select preset speed operation non-voltage for F. R. S1. S2. RST
when the S2 terminal is dontact input LT
connected with the CC terminal:
RST I Error output signal is réset when
the RST terminal is copnected
with the CC terminal,
Common| Control common signal (not
cc connected to the faulg, output).
Both CC términals are
internally connegted.
M o Analogémeter‘output frequency |1 mA full scale DC FH 1.7k _
or oufput curfent can be ammeter or 7.5 O_T_[::1 .
measured} Output frequency is | Vdc, 1mA DC ceod M
facteryset. voltmeter
Cont:jol _outplu_t sigrral.t Tdhg low 24 Vdc, 50 mA
Speed signal is selected by
OUT1 o) open collector
defaylt. (Connects to the _CC output maximum
terminal when the operation
frequency exceeds the F100
frequency.) QuTS L.
Coruslouputsral e |26 v 50 ma
QUT2 ©) P 9 open collector

selected by default. (Connects
to the CC terminal when the
operation frequency reaches
F101 frequency).

output maximum
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TOSHIBA

Standard Control Terminal Connections and Functions (cont'd)

Terminal
block 110 Function Electric rating Inverter internal circuit
name
cc |Common| Control common signal (not
connected to the fault output).
Both CC terminals are
connected together.
I | Frequency reference (4-20mA). |4 to 20 mA (Input 153K
Used to set output frequency via |impedance: 400 WA G 1
a 4-20mA current signal supplied | ohm) 15k
from the user’s controller. Cannot 150
be used with the VIA signal. |
250
VIA I Frequency reference (0-10V). 0 to 10 V (Input or
Used to set output frequency via |impedanee: 3565 I
a 0-10V voltage signal supplied | kohm)
from the user’s controller. Cannot
be used with the Il signal.
VIB | Frequency reference (0-10V). @to 10 (Input VIEd 13k
Used to set output frequency via_fimpedance: 30
a 0-10V voltage signal suppliedf” |/kahm) Ll 15k
from the user's controller, oC
PP 0] Power supply for the external 10 Vdc, (Connect- sﬂcﬁf‘}v
potentiometer able potentiometer: P —
1k to 10k ohm, T
1/4 W).
P24 0] Power supply far theexternal 24 Vdc, 100 mA LYY,
relay po 4%)7 T
FLA o) Fault output. Connected with 250 Vac, 2 A
the FLC terminal if a fault occurs
(normally open).
o
FLB @) Fault output. Connected with 30 vdc, 2 A FLB Q.
the FLC terminal in the normal resistive load ok
eondition (normally closed). FLAC—
FLOOG——
Fault latch output. A common 30 vdc, 1.5 A
FeC o) put. inductive load

terminal for FLA and FLB.
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Operating Panel Layout

RUN lamp: When lit the drive

iS running.

CHARGE lamp: This lamp
indicates that the internal circuits
of the drive are charged with
high voltages. When lit, do not
open the terminal block cover.

VEC lamp: When lit the system

is running in the vector
operation control mode.

ECN lamp: When lit the system

is running in the economy
( energy saving ) mode.

RUN key lamp: When lit the

RUN key can be used.

RUN key: To start operation,
press this key while the RUN

key lamp is on.

STOP key: Press this key to

stop operation.

-
{ TOSHIBA

CEARRS

Display unitigihe ‘Operating freq,
parameters, faultsy etc. are
displayed,onithe’LED display.

MON lamp:/When lit, the display
unit i1SYim. monitor mode.

PRG lamp: When lit, the display
upit is in parameter setting mode.

Built-in potentiometer lamp:
When lit, the operation frequency
can be set with the built-in
potentiometer

Built-in potentiometer: When the
potentiometer lamp is lit, the
operation frequency can be set
with this control.

ENT (enter) key

/L

MON (monitor) key

UP and DOWN keys: Press
these keys to increase or

operation.

decrease the frequency during
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Operating Panel Modes

The following conditions are displayed on the operation panel.

MON key

ENT

U

key

@
®

key
wW

of an error.

Keys

. Selects 1), 2) and 3) in this
order. Pressing the MON key

displays the first item of the
following mode. In the parameter
display or change mode, ‘AU1”
is displayed. In the drive
condition display mode, ‘Fr-F"
or ‘Fr-r” is displayed.

DOWN key

<!

ml
L]
-|.-|

]
L]
L Ll

]

]

o
Wy Tas
b 4

H_-

L

Lkl -
g
r'f‘-
——

w [l
I

o]

FIC

(il

Fo

Parameter display/setting

@' . Selects the displayed item or
stores it in the drive.

Displays the next item or
increases a numeric value.

Displays the previous item or
decreases a numeric value.

1) Frequency, 2) parameter display or changes, and 3) drive condition during operation or in case

Display Unit

MOBE 3
ON when displaying
drive condition

MODE 1
Running (during

drive output) \

ON/RUN [& G| MON
Vector operation VEC aUl
mode ECN |& 8| PRG
] MODE 2
Energy saving\mode ON when displaying
the parameter set
value

Mode 1):%Lhe (eutput frequency is displayed,
orfault contents are displayed if the
unit Is faulted.

Mode, 2): A parameter name or parameter set
value is displayed.

Mogde 3): The drive condition is displayed.

Opefating Panel Usage

Drive condition display

RUN — M
- i "
B e (mD
Lk =AG
"’/I_’- L
Al
v MY Hoh
=y T
LM FELS
ey @
EUY A
TF ﬂ E ';l ™ -
R TRC
T T
& 1@
Line] 5 o On Lox ] it 5 rm
wRe 2 ]-{ J = EC : .'_, =
LW B S R & TTRC
When displaying the history log— Py
of past errors, the orders and ¥, @
contents are displayed alternately
L
RO I
e BT 50 i
Tt p bk Lf il
R " T
= @
RLI™ s |
. sy
i -
e
RIChn
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TOSHIBA

7-Segment Alphanumerics

The 7 segment LED display has a limited number of output characters, therefore the following figure
and letters will be used for the display:

Numerics LED display Characters LED display
L 4

0 0 Aa
2 2 Cc @:
3 3 D,d d
4 4 E.e E
5 F
6 G
7 H
8 h
9 |
- J
L
M
n
0
)
O P
Q) Qa q
\ R,r r
% S;s S
Tt t

L 4

u,u U
V,v \
Y.y y
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Parameter Setting

There are three parameter groups as shown below:

4 Basic Parameters Y f{f ./f User Changed Parameters -\.
Parameters which o “‘w’f Parameters changed by thefuser
determine the basic @T
drive_operations - - See "Searching for Parameters

aul / ,ﬁq’ ja\r -~ different from Default Values"
aru TN ", below. S
f-—- S
“&_F/'—"x
srl - Sr7 ENT
| I'\‘-.._.o-"’fx-\""‘-\..__\_\_\_ lr/_-d' -'"\\
| >'—x R Extefided ‘Barameters .
| MON:
'&_ JJ' Parameters(for/using the extended
fmOd - \ function
cm0d “a, N F100F101---F999
au3 See "Setting Extended Parameters
au2 ) .. below. \
p. S ) A

Notes: 1) If you become confusgd,during operation, press the MON key several times to
return to the frequengy display.

2) The VFS5 drive (has three convenient automatic operation functions (automatic
accelerationyand“deceleration, automatic torque boost, and automatic environment
setting). In thefellowing operation, parameters do not need to be set.

(These functions may not work properly for some load conditions.)
Aeceleration and deceleration time: Automatic
Torque boost: Automatic torque boost or vector operation control

Quick Setup: Motor base/maximum frequency 50/60 Hz selection

3) There are some parameters that cannot be changed while running.
See the parameter list.
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TOSHIBA

Key Operations

Example of parameter selection with UP and DOWN keys

Example of Parameter Selection

& CAUTI ON

1)

2)

3)

4)

5)

6)

7)

8)

with UP and DOWN Keys

P

Hi

@@

®6®
© @,

1
|
|
|
LA I

EEL

&

Turn on the power.

Checking Parameter Set Values

Parameter selection

Changingy,a Parameter

Parameter selection

TSk
TR
P
“ER Y

P

T

[

a -

f—w\I Parameter setm value

—‘—'..-m

Parameter set value

q \-."\
W

-

Press the MON key until AUI is displayed on the display unit.

Select the desired parametes,name from the parameter list
starting on page 36. Press¢he UP or DOWN key until the

parameter name is_diSplayed.

When the desiredyparameter name is displayed, press
the ENT Key. The parameter set value is displayed.

To changefthe parameter set value, press the UP

or DOWN key(

Iji
@

S-S

[S1-

. I=:I;:-u

Parameter settings,aretaccepted and fed back to the motor operation even
while the motorfis, ruaping. When you change the parameter settings
during operatigh,\pay attention to how the motor is running.

-

17IRUR

. TOSHIBA

EREN

“'

£ Ll L.

.'l.'llh'.l'-.'i

3) )

To store the displayed parameter set value in the drive,
press the ENT key. The parameter name and changed set
value are displayed alternately, then the parameter name is displayed.

Jo set another parameter, repeat step (3).

To finish parameter setting, press the MON key twice.

The current frequency is displayed.

@_e‘-Joo

4) (6)
2 ©®
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Setting The Acceleration and Deceleration Time

Applicable parameters: Automatic acceleration and deceleration AU1, acceleration time by the
drive, and manual setting.

There are two methods of setting the acceleration and deceleration time: Automatic
setting of the acceleration and deceleration time by the drive, and manual setting.

1) Automatic acceleration and deceleration time setting

To select automatic acceleration and deceleration time setting, set the AUl value t0%.

Note:

2)

When automatic acceleration and deceleration time setting is selected, the aeceleration and
deceleration time is always varied according to the load conditions. If the gnachine requires a
predetermined acceleration and deceleration time, use the manual acceleratienfand deceleration
time setting function.

Manual acceleration and deceleration time setting
Set the AUI value to 0. Then, set the ACC and dEC values to,the’desired acceleration
time and deceleration time, respectively.

Maximum frequency
fH

B E—
Accelefation, time Deceleration time
acc dec

Increasing Torque

Applicable parameters: Automatic torque boost au2, and torque boost ub.

The motor torque cam'beincreased by raising the inverter output voltage. There are two methods of
raising the output,voltage: 1) automatic voltage raising by the drive and 2) manual voltage raising.

Note:

If the outputivaltageds increased too much, the drive may trip overcurrent. This may lead to drive and/or
motor damage:

1)

2)

Automatic torque boost and improving the speed accuracy:

Set the AU2 value to 1. The torque is automatically increased. To increase the speed
accuracy, set the AU2 value to 3. If operation is not stable when AU2 is set to 2 or 3,
set aUu2 to 1, and the operation will become stable.

Increasing drive output manually:
Set the AU2 value to 0 and increase the ub value. Start with a value of 3 and increment by units
pf one. Chect for low current and smooth operation at each setting and select the best value.
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TOSHIBA

Setting the Environmental Functions (Maximum Frequency, Upper and Lower Limits, Base
Frequency, Etc.

Applicable parameters: Automatic environment setting AU3, upper limit frequency UL,
maximum frequency FH, lower limit frequency LL, and base frequency uL, (VIA/Il input
point 2 frequency F204, auto-restart F301, regeneration power ride-through control F302,
pattern of acceleration and deceleration F502, output voltage adjustment F306, power
voltage compensation F307, and VIB point 2 frequency F213)

The drive has various functions for setting the environment to ensure trouble-free operation.
These functions can be selected in two ways, automatic selection by the drive, andfmanual selection.

50 Hz operation ,60 Hz operation

iy
,

0,
100% > S
c —_—
5 - 7 =
T Ul — =~
| g | g |
| 5 | 4 = |
Z | S e 2 ' |
[ub1 ] 3 5 -
0% | | o **2"100% 8 Hokk 100%
0.0Hz S0Hz  60Hz % Voltage % Voltage

Output frequenc
P | g BMaximum frequency

** Maximum frequency
*** Maximum frequency

Quick Setup Parameters

The set values differ with the source voltage“rating of the motor as shown below:

50 Hz motor: Set AU3 to L.
60 Hz motor: Set AU3 ta2.

' Seleet’a suitable source voltage for the motor. Improper voltage selection
- CA UT | ON could result in rotation failure or, in the worst case, the motor could be
damaged.
Notes:
1) The 'Quick S€tup Function' sets the motor speed lower than the frequency command in case of

an instantaneous power failure. If this has an adverse effect on the machine, change it by setting
manually.

The automatic environment settings are as shown on page 31.
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Setting the Environmental Functions (Maximum Frequency, Upper and Lower Limits, Base

Frequency, Etc. (cont'd)

Quick Setup Parameters (cont'd)

Parameter Description When AU3issetto 1 | When AU3 is setto 2
Maximum frequency: FH Maximum output frequency of the drive 50 Hz 60 Hz
Upper limit frequency: Ul Upper limit frequency of the drive 50 Hz 60'Hz
Base frequency: ul Rated frequency of the motor 50 Hz 60 Hz
Frequency at VIA/Il input | Output frequency when a 10 V voltage 50 Hz 60 Hz
point 2: ¥204 commandisinput
Frequency at VIB input Output frequency when a 10 V voltage 50 Hz 60 Hz
point2: ¥213 commandisinput
Auto restart: 301 Operation restarts according to the 1: Instantaneeus Same as left

motor speed automatically if F-CC is power failure restart

ON when the power is recovered from | comtrolis effective

instantaneous power failure.
Regenerationpower In case of aninstantaneous power Ifipstantaneous Same as left
ride through control: 302 | failure, the motor speedis reduced power failure non-

automatically to continue operation: stop controlis

effective.

Source voltage Control is performeds o that the'dutput | 1:Source voltage. Same as left
compensation: ¥307 voltage does not lowerwhen the compensation is

source voltage drops. effective.
Pattern of acceleration An S pattern is @sedite accelerate and | 1:S pattern. Same as left

and deceleration: £502

decelerate the mator speed.

Manual drive environmentssettin

Set AU3 to 0, then set_the ‘parameters individually.

&CAUTI ON

Do not set the maximum frequency above 80 Hz if the motor is a general-
purpose motor not designed for high-speed operation.
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Selecting the Starting and Stopping Method

Applicable parameters: Command mode selection cmOd

There are two starting and stopping methods as shown below. Select either method.

Starting and

stopping method Set value Description

Terminal Block 0 The motor starts when the F (forward) or R (reverse)sterminal on
the terminal block is connected to CC. Acceleration‘and
deceleration is performed at the programmed gate 'shown in the
Basic Parameters on page 36.

RUN/STOP 1 When the RUN key on the panel is pressed, theymotor is

keys accelerated according to the acceleration pattern. When the

STOP key is pressed, the motor is decelerated according to the
deceleration pattern.

Applicable parameters:

Setting the Frequency Command Method

Frequency setting mode selection fmOd

There are three methods of setting the frequency. Select'@,suitable method.

Frequency

setting method Set value Description

Terminal block 0 A freguengy setting input to VIA, VIB or Il on the terminal block is
0-10V, 4-20mA used.

External potentiometer

UP / DOWN 1 The frequency set with the 'up' or 'down’ key on the panel is used.
keys The WP/DOWN key lamp is on when this function is enabled.
Built-in potentiometer 2 iLhe value set with the built-in potentiometer is used. The built-in

potentiometer lamp is on when this function is enabled.

Use the parameter F200_ to,specify the order of priority of two frequency commands to be input to

the terminal bloek.

Settings of frequéncy Prior
priority parameter F200 | terminals Description
0 VIA or Il | If O is input to the VIB terminal, a command input to the VIA or I
terminal is valid.
1 viB If 0 is input to the VIA and Il terminals, a command input to the VIB

terminal is valid.
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Connecting and Calibrating Meters

Applicable parameters: FM terminal function selection ¥fmsl, meter adjustment FM

An analog meter can be connected to the FM terminal to act

as a frequency meter or an output current meter.

How to connect a meter to measure frequency

Set the FMSL value to “0". It is set to “0” by
default.

How to connect a meter to measure ouput current

Set the FMSL value to “1".

When measuring output current, use a meter

whose full scale rating (ImA or 7.5V) is equivalent

to 2.25 times the rated inverter current.

How to calibrate the frequency meter or ammeter
1) Start the drive. When an ammeter is to
be adjusted, connect the motor.

(See “OPERATIONS".)

2) Increase the frequency within the safe ranges

3) Press the MON key to display AUI.

4) Press the UP key six times to display km.

5) Press the ENT key.

6) The operation frequency or current, (%) is
displayed on the display.

7) Adjust the reading of the"analogrmeter to
the displayed frequen€y or current with
the UP or DOWN keya

8) After complgting thé adjustment, press
the ENT key.

9) Press4he MON Kkey twice. The current
frequencytis, displayed.

10) Stop the drive.

4 TOSHIEA .

— T

: () (8)
3) O

Eer e [ T =for wne]
1

I E B EEEAEES
o2 2 leelles @ el
B | ggefelp » 9]

1 mA ammeter
of
7.5Vdc voltmeter
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Resetting to Default Values
Applicable parameters: Standard setting mode selection tYP
All parameters can be reset to the default values when set to “3”. If the 50 Hz or 60 Hz setting is

selected, FH, UL, uL, F204, F213 are set for 50 Hz or 60 Hz and other parameters are set to the
factory default values. The tYP parameter cannot be changed while running.

Settings Set value

Not changed 0 *  Accumulative time iSteumulative run time
for which the inverter output frequency is

Parameter setting for 50 Hz motor 1 more than 0.0Hzyandwnit is 100 hours.

Parameter setting for 60 Hz motor 2 = tYP 6is used tokelear an EtYP error that
may, occlr whenrthe control PCB is installed

Default setting (All parameters) 3 in a‘different inverter unit and to reset the
typeformte, that of the new drive.

Clears the error log 4

Clears accumulative runtime * 5

Initialize drive typeform ** 6

Notes:
1) When this parameter is selected, the previousiset value is displayed at the left end and 0 is always
displayed at the right end. The previousysetValue is 3 by default.

2) Parameters different from the default values can be checked using the user parameter group gru.

Setting, The Motor Protection Characteristics
Applicable parameters: [ SeletCtion of electric thermal protection characteristics OLn

The "thermal protectiongype" can be specified according ot the motor type. Normally select O for the
motor or 4 for a Vi moetorgor the drive.

Notes:
1) The selectien of electric thermal protection in the drive eliminates the need to use an external
thermal relay“for motor protection.

2) |If the ratéd current is different from the rated motor current (continuous), set the ratio using
parameter f600.

If a single drive is used to control several motors, install a seperate thermal
,a_" ":, CAUTI ON relay for each motor. Set the the thermal function F600 to match the rated
- current of the motor. Failure to correctly set this value could result in motor
overheating and a possible fire.
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Applicable parameters: Extended parameters f——-

Setting The Extended Parameters O

The extended parameters are used to make the drive deliver its full performance. To use the
extended parameters, call the parameter ¥——— and press the ENT key. The extended parameter

number is displayed. Once the number is displayed, the extended parameter can be set in the L 4
same way as the normal parameters. After setting the extended parameters, press the M%/

Refer to pages 37 to 39 for lists of the extended parameters. For detail of the paramet\ ow to

use them, contact your Toshiba distributor. @

Searching For Parameters Different from Default V S

Applicable parameters: Automatic edit function Gr.U

The parameters which are different from the default values can
then press the ENT key. The names of the parameters which al
displayed. If several parameters are different from the default valu
the UP or DOWN key. These parameters can be changed i

After completing the operation, press the MON key. \

1))
R
. Q(b
&

O
&

L 4

displ Call the parameter Gr.U,
iffer rom the default values are
y can be seen by pressing

way as the normal parameters.
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Parameter List

Basic Parameters (Group No. 00)

|Disp|ay Function Adjustable range Default
value
aul Automatic acceleration and deceleration 0: No, 1: Yes 0
au2 Automatic torque boost * 0: No 0
1: Automatic torque boost
* These parameters cannot be
. . 2: Sensorless vector control
changed while running ) : )
3: Sensorless vector control with automatietuning
aus3 Automatic environment setting * 0: No 0
1: Automatic 50 Hz motor
2: Automatic 60 Hz motor
cMOd | Commandmode selection 0: Terminal block, 1: Panel 1
fMOd | Frequency settingmode selection 0: Terminal block, 1: Panel , 23Built-in potentiometer 2
fMsl |FMterminal function selection 0: Frequency meter, 1f Outpubeurrent meter 0
M Connected meteradjustment Frequency or currentdisplayed -
typ |Standard setting mode selection * 0: No action, 3
1: 50 Hz standard
2: 60 Hz standard
3: Default'setting
4: Cleass error log
5:Clearingaccumulated operationtime
6.\ Initialize inverter typeform
fr Forward/reverseselection (Panel) 0:Forward, 1: Reverse 0
acc Acceleration time #1 (s) 0.1 ~3600 10.0
dec Decelerationtime #1 (s) 0.1 ~3600 10.0
H Max. frequency (Hz) * 30.0 ~320.0 80.0
UL Upper limit frequency (Hz) 0.5~FH 80.0
11 Lower limit frequency (Hz) 0.0~UL 0.0
ul Base frequency (Hz) 25.0 ~320.0 60.0
pt V/f pattern * 0: Constant V/f 0
1: Square reduction
2: Automatic torque boost
3: Sensorless vector control
4: Automatic energy saving
ub Voltage boast (%) 0.0 ~ 30.0 Refer to Default Value table page 52 Table
OLM Selegction of eleetronic thermal protection Setting Type Overload Overload 0
y .. protection stall
characteristics
0 o X
Standard
1 motor o o
2 X X
3 X o
4 o X
5 VIF o o
motor
6 X X
7 X o
Srl~ | Presetspeed1to7.(Hz) LL - UL 0.0
Sr7
F--- | Extended parameters —_
gru Automatic edit function Changed parametersdisplayed
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Parameter List (cont'd)

Extended Parameters (/O Group No. 01)

Display Function Adjustable range Default
value
FIOO |Lowspeed signal output (Hz) 0.0~FH 0.0
FI0Ol |Speed reach HI frequency (Hz) 0.0~FH 0.0
FI102 |Acc/Dec complete detection
bandwidth (Hz) 0.0~FH 25
FI03 |STsignalselection 0: Standard, 1: Normally ON, 2: Linking with F/R 1
FI04 |RSTsignalselection 0: Standard, 1: Resetting if no signal is inputtofterminal | O
FI10 [Always active function selection 0 ~ 37 Refer to Input Terminal Selection tableypage 51. | © g‘r‘:w'i‘:j’:;“’”
FII1 |Inputterminal selection#1 0 ~ 37 Refer to Input Terminal Selectiontable’page 51. | 2: F
FI12 |Inputterminal selection#2 0 ~ 37 Refer to Input Terminal Selectionttable page 51. | 3: R
FI13 |Inputterminalselection#3 0 ~ 37 Refer to Input Terminal Selectien table page 51. | 10: RST
FI14 |Inputterminal selection #4 0 ~ 37 Refer to Input Terminal Sglection table page 51. | 6:S1
FII5 |Inputterminal selection#5 0 ~ 37 Refer to Input Terminal Selection table page 51. | 7 S2
FI30 |Outputterminal selection#1 0 ~ 9 Refer to Output Terminal'Selection table page 52. | 4 : LOW
FI31  [Outputterminal selection #2 0 ~ 9 Refer to Outputi,erminal Selection table page 52.| 6 : RCH
Extended Parameters (Frequency Group No. 02)
Display Function Adjustable range Default
value
F200 | Frequency priority selection O:VIA II1:VIB 0
F201 VIA reference point #1 (%) 0~ 100 0
F202 | VIA point #1 frequency (Hz) 0.0 ~320.0 0.0
F203 | VIA reference point #2 (%) 0~ 100 100
F204 | VIA point #2 frequency (Hz) 0.0~320.0 80.0
F210 | VIB reference point #1 (%) 0~100 0
F211 VIB point #1 frequency (Hz) 0.0 ~320.0 0.0
F212 | VIB referfence point #2 (%) 0~100 100
F213 | VIB point #2 frequency (kz) 0.0~320.0 80.0
F240 | Start-up frequency/{(Hz) 0.5~10.0 0.5
F241 Run frequency (Hz) 0.0~FH 0.0
F242 Run frequency hysteresis (Hz) 0.0~FH 0.0
F250 | DC injection startingfrequency (Hz) 0.0~FH 0.0
F251 DC jinjectien current (%) 0~100 30
F252 DClnjection time (s) 0.0~20.0 1.0
F260 | Jog runfreguency (Hz) 0.0~20.0 0.0
F261 Jog stop control 0: Ramp to stop 1: Coast to stop 2: DC 0
F270 | Jump.frequency #1 (Hz) LL ~UL 0.0
F271 Jump frequency band #1 (Hz) 0.0~30.0 0.0
F272, \Jump frequency #2 (Hz) LL~UL 0.0
E273) | Jump frequency band #2 (Hz) 0.0.~30.0 0.0
E274 | Jump frequency #3 (Hz) LL~UL 0.0
F275 | Jump frequency band #3 (Hz) 0.0~30.0 0.0
F280 | Presetspeed1to 15 (Hz) LL ~UL 0.0
-F284
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Parameter List (cont'd)

Extended Parameters (Operating Mode Group No. 03)

Display Function Adjustable range Default
value
F300 | PWM carrier frequency (kHz) 22~12.0 12.0
F301 Auto-restart 0: No, 1: Instantaneous power failure, 2: ST, 0
3: Instantaneous power failure + ST
F302 Regenerationpowerride-throughcontrol | 0: No, 1: Yes 0
F303 Retry selection (Number of times) 0~10 0
F304 | Regenerative brakingselection 0: No, 1: Yes 0
F305 | Overvoltage stall protection 0: Enabled, 1: Disabled 0
F306 | Output voltage adjustment (%) 0~120 100
F307 Line voltage compensation
(cannot be changed while running) 0: No, 1: Yes 0
F308 Braking resistor overload detectiontime 1~255 39
constant
F360 | Pl control 0: No, 1: Yes 0
F362 Proportional gain 0.01~100.0 0.30
F363 Integral gain 0.01~100:0 0.20
Extended Parameters (Torque Group No. 04)
Display Function Adjustable range Default
value
F400 | Automatic tuning 0jUse factory setting, 1: Use F401 ~ F404, 0
(cannot be changed while running) 2. Automatic Tuning
F401 Slip frequency gain 0 ~ 255 Refer to Default Value table page 52. Table
F402 | Motor constant 1 0 ~ 255 Refer to Default Value table page 52. Table
F403 | Motor constant 2 0 ~ 255 Refer to Default Value table page 52. Table
F404 Motor constant 3 0 ~ 255 Refer to Default Value table page 52. Table
F405 | Loadinertia 0: Small, 1: Medium, 2:Large, 3:Very large 0
Extended Rarameters (Acceleration & deceleration time Group No. 05)
Display Function Adjustable range Default
value
F500 [ Acgeleration time #2 (s) 0.1~3600 10.0
F501 Decelerationitime #2 (s) 0.1 ~3600 10.0
F502 | Acceleration & deceleration pattern #1 O: Linear 0
F503 | Acceleration & deceleration pattern #2 1: S shape pattern 1 0
2: S shape pattern 2
F504%, | Acceleration & deceleration patterns # & 0: Acceleration & deceleration pattern 1 0
# 2 selection 1: Acceleration & deceleration pattern 2
F505) | Acceleration/deceleration patterns #1/#2 0.0

switching frequency (Hz)
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Parameter List (cont'd)

Extended Parameters (Protection Group No. 06)

Display Function Adjustable range Default
value
F600 | Motor overload protection level (%) 10~100 100
F601 | Stall protection level (%) 10 ~ 199, 200 (OFF) 150
F602 Fault trip saving 0: No, 1: Yes 0
F603 Emergency stop selection 0: Coast to stop 0

1: Stopping after deceleration
2: Stopping by emergency DC braking

F604 | Emergency DC injecttime (s) 0.0~20.0 10

F605 | Openphase detection parameter 0: Not activated 0
1: Activated (first running only at'start up
after power on)

2: Activated (running ohly atistart up)

Extended Parameters (Panel“GrotipzNo. 07)

Display Function Adjustable range Default
value
F700 | Parametersettingdisable selection 0: Enable (exeept FMod and CMod in running) 0
1: Disable
2:Enable
F701 Unit selection 0:'Not changed 0

IR€hange % into A, V

2;F702 enable

3: Convert % into A, V,
F702enable

F702 Frequency units multiplication factor 0.01 ~ 200.0 1.00

Extended”Parameters (Communication Group No. 08)

Display Function Adjustable range Default
value
F800 | Communication'speed 0:1200bps 3
1:2400bps
2:4800bps
3:9600bps
F801 Parity 0: NONE 1
1:EVEN
2:0DD
F802y, \Inverter number 0~63 0
E803), | Communicationerrortriptime (s) 0 (OFF), 1 ~100 0
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Operations

/ ! \ CAUT 1 ON Review all operating precautions on page 11 before operating this drive.

Operation with Built-in Potentiometer and RUN and STOP Keys

1) Connect the cables to the motor and power source.

2) Turn the built-in pontentiometer fully
counterclock-wise.

3) Turn on the power.

r

4) 00 is displayed on the display unit. %,  TOSHIBA - “ @

(7) A11) ({4 -
5) Press the RUN key. &

N .. e e ] (26
6) Turn the built-in pontentiometer clockwise B\l o
gradually. @ @ O
7) The RUN lamp goes on. The motor starts and its @'® r’;)@
rotation speed increases gradually. iy e J
8) The operation frequency is displayed on the
display unit.

9) To stop the motor, press the STOP key.

10) The motor speed decreases accordingto the
deceleration pattern.

11) The RUN lamp goes out.
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Operations (cont'd)

Operation with Built-in Potentiometer and External Start Signal

1) Connect the cables to the motor and power
source. (See “CONNECTING OF THE MAIN
CIRCUITS.")

2) Connect a start/stop switch between the control
terminal F and CC (for forward rotation) or
between R and CC (for reverse rotation).

(See “CONNECTING THE CONTROL WIRES.")
(6) (10)

-~ =

3) Turn the built-in pontentiometer
. TOSHIEA.
fully counterclockwise.
y ) (13—

. i .

rlﬂ_ i
4) Turn on the power. v m w | .— (@) ®)

5) Set the parameters CO08 to 0 ="y
and FOO8 to 2. (See “Setting the @ @ @
Starting and Stopping Methods”

and “Setting the Frequency @ @@ @
Command Method".) . A

6) 00 is displayed on the display unit.

7) Turn on the forward or reverse

switch.
[a2 |J. L |‘.-'Ii'. w1 EL"Z‘.lEli'[I
8) Turn the built-in pontentiometer l"_l_l_| [r [= oo for]le oo [m e
clockwise gradually. ;E-_-:‘ g fic @U@ ENEH|ED &F|GE
{v?.l III " ] l
9) The RUN lamp goes on.[The motor il i \f'?) @ @ @ B EEE &
starts and its rotation speethincreases I: Ij
gradually. |
AN
: . @ (7) A1) ~
10) The operation fréquency“is displayed
on the displayunit. Forward Error reset

: Reverse
11) To stop operation, turn off the forward

or reverse,switch.

12) Fhe motorspeed decreases according
to, the deceleration pattern.

13) The RUN lamp goes out.
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Operations (cont'd)

Setting the Frequency using External (0 - 10 V Voltage/4 - 20 mA Current)
Signal and Operating using an External Start Signal

1)

2)

3)

4)

5)

6)

7)

8)

9)

Connect the cables to the motor and power source.

Connect a start/stop switch between the control
terminal F and CC (for forward rotation) or

between R and CC (for reverse rotation).
External voltage command:

Set the command voltage to 0 V. Apply the

command voltage between the control

terminal VIA
and CC (on the 0 V side).
External current command:
Set the command current to 4 mA.

Apply the command current between the

control terminal Il and CC (on the 0 V
(See “CONNECTION OF CONTROL

Turn on the power.

side).
SIGNALS.”)

Set the parameter CMO8 to ‘0". (See “Setting

the Starting and Stopping Methods.”)

Set the parameter FMO8 to “0". (See “Setting

the Frequency Instruction Method.”)
If the external current command

(4 to 20 mA) is used, set the
parameter F201 to 20"

“00” is displayed on the display, unit.

Turn on the forward orireverse
switch.

Increase the voltage @k, current
command gradually.

(10) (14) -.._

(") (1)

S
y TQSHIBA

LEEHTH

b1

I e B

Q

Fin | pos | Frc

3 |LC| J.J.ll'lﬁlﬂﬁ 190

&) G|

3

L)

@ @ @)—"

10) The RUNdampygoes®on. The motor starts and its speed

increasgs gradually.

11) The operatien frequency is displayed on the display unit.

12) To stop operation, turn off the forward or reverse switch.

13) The motor speed decreases according to the

deceleration pattern.

14) The RUN lamp goes out.

%@@@@@@

X

l‘ 9
AT | : ‘\S\—o-lov

Forward
Reverse

Error reset
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Operations (cont'd)

Setting the Frequency using Two External (0 - 10 V Voltage/4 - 20 mA Current)
Signal and Operating using an External Start Signal

1)

2)

3)

4)

5)

6)

7)

8)

9)

10) Turn on the forward or reverse switch.
11) Increase the voltageyeurrent command gradually.

12) The specified*frequenty command is used, when it

Connect the cables to the motor and power source.

Connect a start/stop switch between the control terminal F and CC
(for forward rotation) or between R and CC (for reverse rotation).

Apply two frequency commands to VIA (voltage command) and VIB
(voltage command) or VIB (voltage command) and Il (current
command).
External voltage command: Set the command voltage to 0 V.
Apply the command voltage between the control terminal VIA and
CC (on the 0 V side).

External current command: Set the command current to 4 mA.
Apply the command current between the control
terminal Il and CC (on the 0 V side).
(See “CONNECTING THE CONTROL SIGNAL.")
[rem |6 | 22 |ore] oo e

Turn on the power. |2 | Jea| ot eefos oo [z

|171a | E':.E| TL: >
Set the parameter CMO8 to ‘0. .
(See “Setting the Starting and @ @ @ @ ED R
Stopping Methods.”) k
Set the parameter FMO8 to ‘0" . i
(See “Setting the Frequency Command e Sl
Method.") 2) (10) A5—=" X BN JEEN
_ _ Forward  Error reset: L 010V
Specify, using the parameter F200, whethen Reverse b 3) (10)
to give priority to VIB and VIA or Il. (See ! 4-20mA
“Setting the Frequency Command Method.")
If the external current command((4 to 20 mA) . 9) (14)
is used, set the parameter F20&,t0%20". .r PR
TOSHIBA .
L':H.".'!E _.-'.

“00” is displayed on thewdisplay, unit. .
(13) (A7) — 1=

is not “0%4"When“itis ‘0", another frequency command is used.

13) The RUNylampgoes on. The motor starts and its revolution

speed increases gradually.

14) The operation frequency is displayed on the display unit.

15) Te stop operation, turn off the forward or reverse switch.

46) The motor revolution speed decreases according to the deceleration pattern.

1%) The RUN lamp goes out.
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Operations (cont'd)

Selecting a Preset Speed Frequencies, and Operating using an External Start Signal

1)

2)

3)

4)

5)

6)

7)

8)

9)

Connect the wires to the motor and power source.
(See “CONNECTING OF THE MAIN CIRCUITS.”)

Connect a start/stop switch between the control
terminal F and CC (for forward rotation) or
between R and CC (for reverse rotation).

(See “CONNECTING OF THE CONTROL
SIGNALS.")

Connect a frequency selector switch between
the control terminals S1 and S2 and CC.

Turn on the power.

Set the desired frequency using the
parameter 5rl1. 5r2. 5r3.

The frequency alternates when the switches
connected to S1 and S2 is turned on (closed)
and turned off (opened). Select the

desired frequency.

If both S1 and S2 are turned off, the fregliency
set with the parameter FmOd is selected.
(Built-in potentiometer by default)

Set this frequency to 0. (When the builtsin
potentiometer is used for control, turn it/fully
counterclockwise.)

“00” is displayed on the display. unit.

Turn on the forward orliseverse, switch.

10) If both S1 and S2 arefoff andthe command

is set to 0, increase the command level.

11) The RUN lamp gees on. The motor starts and

its rotatiofyspeed in€reases gradually.

(8) (12)
r Y a8
'y ....THBH'Eff-"
an as—1% TR
. - | ~(3) (8)

ANG
ETOO)

@1'6) (7) (10)—s-e.q -
dy e
5171 22

P ;
pic e spop o zloaifuer]
| t | K] _,/] st L ,u":r. |k‘l‘-i|

rie | | @l@j@f.ﬁj@@ﬁﬂ

|FL.":
ﬂﬁ@@@@@

EEEE
|I I

2 (9 (13) JFT
Forward Error reset

Reverse

Preset speed selection chart

S1 OFF S2 OFF

S1 ON S2 OFF 5§Sril
S1 OFF S2 ON Sr2
S1 ON S2 ON Sr3

12) The operation fréquency is displayed on the display unit.

13) To stop operation, turn off the forward or reverse switch.

14) The motor speed decreases according to the deceleration pattern.

15) The,RUN lamp goes out.

Netes:
Iy A maximum of fifteen internal speed set values are available by changing the

functions of the control terminals.
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The conditions of the drive during operation
or in case of a trip can be checked as

TOSHIBA

Monitoring Operating Conditions

Example of Displaying the drive condition

Qe @

Rotating

shown below. E} E};““ direction
1) Keep the MON key depressed until the N Ty Igg:gﬂon
MON lamp goes on. History log number ' &) @‘ ' time
. i _ = | e History log:
2) The first monitor item “Rotational " E—U"—'] Blinks K .-;. désta?g ocf)%ast
Direction Fr -_" is displayed on the alternately fourerrorsare
display unit. @ O stored
3) Select a desired monitor item with the ) (5) ey s T Output
UP Or DOWN key rf . rugulm b e @ G)" i Current(/o)
. . . |.|..- : '_' .l'i" o .'j.:l,. ' “I'H F
4) After completing the monitoring, press - b :H Cg?;]#;?]%y
the MON key. . ‘
5) The operating frequency is displayed on
the display unit. f‘! I;T)QO

3) ()4

Monitor items Display Descriptions
Rotating direction Fr- Forward rotation: Fr-F,_reverse rotation: Fr-r
Cumulative run time | €_._ Cumulative run time ffor/whiech the drive output frequency is more than
0.0 Hz (i.e., operating cendition) (0.01 corresponds to one hour.)
Past trip #4 4 « Cause of theifourth previous fault counted from the latest fault. Cause
and sequence, 4 are displayed alternately.
Past trip #3 3« Cause of ghe, third, previous fault counted from the latest fault. Cause
and sequence J3"are displayed alternately.
Past trip #2 2 « Cauge of the"second previous fault counted from the latest fault. Cause
and seguence 2 are displayed alternately.
Past trip #1 1« Causeyof the latest fault. Cause and 1 are displayed alternately.
Memory version uE )| Version of the internal memory
CPU version u g~ Version of the internal microprocessor
Output terminal o ON/OFF condition of the control
. ) LM L L L I R T L
status monitor output signals VLG It OFF. .
ECHL FR
Bttt ol GUTE
Input terminal A__ ON/OFF condition of the control BN CIHMAak 1s oY
status monitor input signals .:;Eﬁ ?ZH #fi "_ b IR
inpnl s il {7 - !nput term!nal !
e
Output voltage P__ Output voltage of the inverter (%)
manitor
Inputvoltage monitor| Y Input voltage of the inverter (%)
Load current monitor | C Ratio of the output current to the rated inverter current (%)

Operation frequency
command value

Operation frequency command (Hz)
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Protective Functions (Trips Information)

Trips and Countermeasures

Display Description Countermeasures
0C1 Overcurrent during |[1) Increase the acceleration time (acc)
acceleration 2) Increase or decrease the torque boost level (vb)
0C2 Overcurrent during |[1) Increase the deceleration time (@EC).
deceleration
0C3 Overcurrent during [1) Reduce the variance of the load conditions.
constant-speed run
OCA Phase short circuit [1) The main circuit is abnormal. Ask your ageht to repair the inverter.
oCL Load-end short 1) The insulation of the main output circuitforynotor is abnormal.
circuit (output 2) Check the wiring and insulation.
terminal check) trip |3) If 1 and 2 are normal, the elements ofithe main circuit may be
during start-up defective. Ask your agent to fepair the inverter.
0P1 Overvoltage during [1) Check the power voltage.
acceleration 2) Check if the power is turned omsand off frequently.
3) Check whether or not exeessive current flows instantaneously through
a load.
oP2 Overvoltage during |[1) Increase the decelerationytime @EC).
deceleration
0oP3 Overvoltage 1) Check thedpower voltage.
2) Check if theypower is turned on and off frequently.
3) Check whether<er not excessive current flows instantaneously through
a loadf
mOFF | Undervoltage 1) The_inplt voltage is too low.
2) Checkthe power supply condition and input wiring.
oL 1 |Drive overload trip | 1).“4Lhedlead is excessive. Reduce it.
OL 2 |Motor overload trip |2). The*V/f characteristics or torque boost level are not proper. Check
Whether or not a 50 Hz rated motor runs on the 60 Hz base frequency.
Increase or decrease the torque boost level.
3) Increase the drive rating.
OLr Braking resistor 1) Increase the deceleration time dEC).
overlgad “trip
OH Ovérheat trip 1) Check whether or not the ambient temperature is too high. If the
ambient temperature is too high, remove the seal from the top cover.
E Emergengey stop 1) Operation stops on the panel during automatic or remote operation.
EOFF | Checking 1) Operation stops on the panel during automatic or remote operation.
emergency stop Stop operation in an emergency by pressing the STOP key twice. To
acceptance display cancel an emergency stop, press any other key.
EERI [EEPROM fault 1) Turn off the power, then turn it on again.
2) If the EEPROM does not recover from the error, ask your agent to

repair the drive.
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Protective Functions (Trips Information)

Trips and Countermeasures

Display Description Countermeasures
Etn Automatic tuning 1) Check the Torque up parameters.
error
EPHO [Output phase loss |[1) Output phase loss occur.
Err.1 | Frequency setting 1) The point 1 and point 2 frequency setting signals parameter are too
signal error close to each other. Reset these signals so that/pointsit and 2 are
apart from each other.
Err.2 | RAM fault 1) Ask your agent to repair the drive.
EFE.3 | ROM fault 1) Ask your agent to repair the drive.
EFF4 | CPU fault 1) Ask your agent to repair the drive.
EFE5 | Communication 1) Check the communication device,wiring, etc.
interruption error
etyp |Inverter typeform 1) If the PCB is replaced, set standard,setting mode selection (EYP) to 6
error in order to clear the error:
C Stall prevention 1) Increase the acceleration, timeyACC).
alarm 2) Increase or decreasegthe torgue boost level.
p Overvoltage alarm [ 1) Increase the decelerationytime dEC).
L Overload alarm 1) The load is excessive. Reduce it.
2) Increase the drive rating.
Set value alarm 1) An incarrectyséet value is found when reading or writing data.
HI (Error message Check thetset values, then reset the incorrect value.
LO and data are
displayed twice
each alternately.)

Resetting Errors When Trip is Activated

Eliminate the cause of the error before resetting or drive damage can result.

CAUT | OM.if a protective function is activated due to overload or heat, wait for five

minutes or more to reset the error.

To reset the pratective function, do any of the following:

|151' 13 |'.-_.r.| '.'_Jll'.i.ll [u15|

1) Turn on andyoff the error reset control input signal. HE RIS
Ly l"J..H| S o R | | e
2) Pressthe STOP key twice while the protective ez S T e | vy g
function is displayed. @ @ @ 'ET:' G| & 62| |38 a3 ¢
3)\Turn off the power. E -|| (D)
Forward  Error reset

Reverse
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th.0]

Dimensions for VFS5-5020UPH through VFS5-5040UPH
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Hiring platc

3-@18hole

gl6hole f

+#@20hole

Unit: mm
Type Approx. weight
VFS5-5020UPH 3.5kg
VEFS5-5030UPH 3.5 kg
VFS5-5040UPH 3.5kg

48




TOSHIBA

Dimensions for VFS5-5060UPH through VFS5-5120UPH

2-o7
! hole X 1 f
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soe | 5| il
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srs.s | @ = g S
\fh*_ s r — /_)_f'___:__}

I ¥ | =

o
1 P

11 l190tMounting «imensicn) S keting 1,:,'915’1 e
- 211 2 I‘an/ BiT

14

A-plBhole
H\_ 1k 5 Copetad Loerpiiigl M=
5 31 A 340
. - =l =r-al ' =R SV
Wiring hole . il \
\"— — / 4 I-f . P2shole
f:20 1ole , 'T'i-i:' ':,;;;1’:%{““”
RSN
L) I o)
L1 el T
- =
16 hole " - o
‘ a o Ty '
Unit: mm
Type Approx. weight
VFS5-5060UPH 7.0 kg
VFS5-5120UPH 7.0 kg
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Dimensions for VFS5-5160UPH through VFS5-5270UPH

Fan (only S5U5270)

A-nlhole _,,r
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B — | g I |
"y =y A  — l:_-—_——.
: Ll 7
L R RN
1_|1: 220 (Houctits dironsize; ~ wl Air
L 245 N ran f
[Aicle
al.p 2% 25 44 4By HiGicle
= JA .
PROEOLE ot
L i
i
“ = E =
'E'_; i s
3] ..-: —
LI ¥y ¥ T
tzandled’ ooy Y broamd ermiral w3
Unit: mm
Type Approx. weight
VFS5-5160UPH 11.0 kg
VFS5-5220UPH 11.0 kg
VFS5-5270UPH 11.0 kg
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Input Terminal Selection Table

Setting Function
0 Off (No effect)
1 ST (Gate ON/OFF)
2 F (Foward run)
3 R (Reverse run)
4 JOG (JOG selection)
5 AD2 (AD2 selection)
6 SS1 (15 Pre-set speed selection)
7 SS2 (15 Pre-set speed selection)
8 SS3 (15 Pre-set speed selection)
9 SS4 (15 Pre-set speed selgction)
10 RST (Fault reset)
11 EMG (Emergency stop)
12 PNL/TB (Panel/Terminal made/selection)
13 DB (DC injection Braking ON/OFF)
14 Pl (PI contral, disable)
15 PWREN (Parameter changing selection)
16 ST+RST (ST-RST cembination)
17 ST+PNL/TB (ST=PNLAFB combination)
18 F+JOG (F-dOG " combination)
19 R+JOG (R-JOG combination)
20 F+AD2 (F-AD2 combination)
21 R+AD2 (R-AD2 combination)
22 F+SS1 (F-SS1 combination)
23 R+SS1 (R-SS1 combination)
24 F+SS2 (F-SS2 combination)
25 R+SS2 (R-SS2 combination)
26 F+SS3 (F-SS3 combination)
27 R+SS3 (R-SS3 combination)
28 R+SS4 (F-SS4 combination)
29 R+SS4 (R-SS4 combination)
30 F+AD2+SS1 (F-AD2-SS1 combination)
31 R+AD2+SS1 (R-AD2-SS1 combination)
32 F+AD2+SS2 (F-AD2-SS2 combination)
33 R+AD2+SS2 (R-AD2-SS2 combination)
34 F+AD2+SS3 (F-AD2-SS3 combination)
35 R+AD2+SS3 (R-AD2-SS3 combination)
36 F+AD2+SS4 (F-AD2-SS4 combination)
37 R+AD2+SS4 (R-AD2-SS4 combination)
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Output Terminal Selection Table

Setting Function

0 LL (Frequency lower limit)

1 LLN (Opposite of LL)

2 UL (Frequency upper limit)

3 ULN (Opposite of UL)

4 LOW (LOW speed signal)

5 LOWN (Opposite of LOW)

6 RCH (Acc/Dec complete)

7 RCHN (Opposite of RCH)

8 RCHF (Selected speed reach signal)

9 RCHFN (Opposite of RCHF)

Default ValueTable
Voltage Slip frequency Motor Motor Motor
Type Form Boost gain constant 1 constant 1 constant 1
ub (%) F401 F402 F403 F404

VFS5-5020UPH 3.0 87 27 149 29
VFS5-5030UPH 3.0 109 27 101 31
VFS5-5040UPH 3.0 60 23 51 38
VFS5-5060UPH 3.0 65 25 44 51
VFS5-5120UPH 2.0 61 22 20 56
VFS5-5160UPH 2.0 31 20 6 42
VFS5-5220UPH 1.0 35 17 5 44
VFS5-5270UPH 10 35 17 4 44
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