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TOSVERT-130- GENERAL PURPOSE INVERTER
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2
z HANDLING PRECAUTIONS
ST 00O A R A O3 A B T

Before using these inverters, read their operation manuals carefully. Since mishandling them may
cause them to break down or even he comipletely destroved, carefully follow the suggestions listed
below,

DANGER HIGH VOLTAGE

Do nat touch any internal parts while main power is connected and the red CHARGE lamp is lit!

1 ENVIRONMENTAL FACTORS

e Avoid installing the in-
verter where there is
high temperature and/
or humidity, or where
there is dust or metallic
powder. Be sure to in-
stall it in a well venti-
lated indoor space.

¢ Do not install the in-
verter where there is a
high Ievel of vibration.

VIR

e Keep the ambient temperature within a range
of —10° to +40°C.

Control panel

‘When installing the inverter ina
contrel panel, remove its cover
fizst. In that configuraticn, the
inverter ¢an be operated in an
ambient temperature range of
—10° 10 +50°C,

2 POWER INPUT -

« Assure that the input power mains voltage is within +10% of the voltage rating, If the voltage is above or
below that range, a protective device may trip, or in the worst case, the inverter may be destroyed.

<3 CONNECTION

e Connect input terminals
L1, L2, and L3 fo0 a
power mains, and con-
nect output terminals U,
V, and W to a motor.

Inverter

® Make the control power
supply connections in

accordance with the
power mains voltage
used.

(Fora % X
200 V- 20Y . e
class FENR A
mains)
" % 41 (Do not
(Fora agv R use
400 V ZRTIRE TS R38 415 v
class LER AN T
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SEBM 4. RUNNING THE INVERTER

inverter, since they will damage it.

Overload

Sudden aeceleration

» Avoid overloads, sudden accelerations or decelerations, or other irregular operations of the

Sudden deceleration

Start signal “ST"
Forward run signaf
Y=t
Reverse run signal
R

Forward run

e Inverter running pattern (For further details, see the operating instructions.)

Motor speed & 2
Start-up top Start-up
A I
Reverse run -~ -
Begins to free-run M= ===~-
to a stop.

oWhen the “ST” signal disappears, the
motor will free-tun to a stop.

oDo not re-start the motor while it is still
free-running to a stop,
Only after the motor comes to a complete
stop should it be re-started.

Start-up

Begins to
decelarate to a stop.

o When the ‘“ST” signal is on, and the “F”

or “R” signal disappears, the motor will
decelerate to a stop.

oIf the deceleration time is too short, the
overvoltage protective circuit sometimes
trips. N
In that case, either set a longer decelera-

tion time, or use a regenerated power
discharging resistor unit.

o When switching to commercial power, follow the steps described below.

Motor

MC2

o No—s

MC1
Power mains —H—q—o\o— Inverter
MC3
P

Running

under com- é MG3 Moter
mercial power OFF stops
Running

under com- MC3 MC2
mercial power, ON OFF

Running
M
o(l?\lz MC1 under
ON inverter
Motor MC1 é Running
invarter

5P3A7026P111
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PREFACE RO S C R
Thank you for purchasing the Toshiba general purpose inverter. This guide describes the
operation and maintenance procedures.

It could be read carefully before using the inverter for the best use. .

This instructions could be attached with the inverter unit to final users. = | -
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TOSHIBA

~ CONTENTS

SECTION 1 INITIAL INSPECTION/STORAGE
1-1 Inspection Upon Purchase * o
1-2 Storage
SECTION 2 STANDARD SPECIFICATION
2-1 Fiated.' Typé—Form
2-2  input Power Supply
2-3 Control Specification
2-4 QOperating Function
2-5 Protecting Function
2-6 Display
2-7 Instrument Signals
2-8 Ambient Gondition
SECTION 3 OPTIONS
| 3-1 Built-In Option
3-2 External Option
3-3 Externat Option required some arrangement of the Inverter Unit
SECTION 4 PRINCIPLES OF OPERATION/APPLICATIONS
4-1 Principles of Operation
4-2 Applications
SECTION 5 INSTALLATION

SECTION 6 WIRING
6-1 Wiring Cautions
6-2 Standard Connection Diagram
6-3 Standard Wire Size and Main Circuit Equipments Selection Table

6-4 Location of Terminals, Adjusting Resistors and Display on the Printed Wiring Boards




TOSHIBA

SECTION 7 OPERATION AND CONNECTION EXAMPLES
7-1 Connection of Frequency Reference Srgnal
7-2 Connection of Frequency Meter and Ammeter 7
7-3 Connection of Operation Signal (Forward Reverse) o
7-4 .- Switching. between Commercial P.ower. Source -and :Inverter Out.put‘ '
7-5 Parallel Motor Operation
7-6 Using Brake wrth Motor
AA _Addltrcnal Motor Operatlon N
| 7-8 Switching Method between Motors
~:~SECTION 8 'OPERATION
g1 Pre—operatlon Check Off o
8-2 :Pre—operatron Adjustments |
.- 8-3 - Operation..Procedure. -
8-4 Frequency ‘and Fault Indicator: . -
SECTION 9 ADJUSTMENTS
9-1 Variable Resistcr-s:.
9-2 Jumper Connection
SECTION 10 MAINTENANCE .
SECTION 11 FAULT DETECTION AND REPAIR
11-1 Fault Detection
11-2 Parts Replacement and Precautions
11-3 Troubleshooting
11-4 Spare Parts

SECTION 12 OUTLINE VIEW




TOSHIBA

SECTION 1
INITIAL INSPECTION/STORAGE
1-1 Inspection Upon Purchase ‘
If there are any problems, please contact your dealer

(1) Check for damages during transportatlon |
(2) Check for the rated kVA capacity inscribed on the name. plate”and-.ordered: -kVA.:

1-2 Storage )
Following remarks are required to storage the inverter unit for Iong term
{1) The mverter unit should be kept in clean dry location free from temperature extremes
humidity corrosive gas, dust and metal particles. ‘ '
(2) The test working once a half year should be recommended to reconfirm:the :inverter-operation
“and maintain the filter capacitors quality, because the characterlstlc of electrolytlc capacutors

used as main circuit DC bus filter becomes worse W|thout electncuty for !ong term

(3) Some unit's PWB are protected from electrostatic stress by the conductive ‘cover sheet.

Please don't take it away in storaging. Please remove it at working -only.

% % % Be sure charge light is out before touching any component.
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SECTION 2

STANDARD SPECIFICATION

The standard spemfrcatlons are shown m Table

If there are any special speclflcatlons wrth your order they erI be descrrbed separately

2-1 ER'ated Type-Form

Rated Capacity |~ Rated output |- Maxrmum

Type-farm P ‘Motor 7 %1
e Cm | owen @ T T e
G a s S P 5T e
VT130G1-4200KU2 200 275 150 200

Note . % 1.Examples of applicable motors_of max. capacity (4-pole)

2 2 lnput Power Supply _ e
There are three iypes of rated voltages in 400 volt mverter series.

Please conflrm the vortage ratlng or your mverter unit. and then refer to this. rnstructrons

ltem . Contents L pmE
Voltage . Type 1 Type 2 Type 3
Frequenc 8¢-400v-50Hz 3¢-460V-60H 36-380/415V-50Hz
- z - —, — -
q 4 3¢-400/440V-60Hz T e
Allowable
variation sivre
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2-3 Control Specification

ftem

" Gontents

Control system

Sinusoidal wave PWM control

_Output voltage

Output Frequency

__Output voltage is in propomon to input voitage

0.5 to 80Hz (1 o 160Hz)

Frequency acturacy

+0.5% of maximum frequency (at 25°C £10°C)

Voltage / Frequency
ratio

0.5 to 60Hz : V/F constant

.60 to 80Hz . V constant

. Overloa(.:lil_ .c_:epeeity

120% for. 60 seconds
100% contlnuous

Speed Reference

DC 0 to 12V / 4 to 20mA (Changeable)

2-4 Operating Functions

ltem

Contents

Acceleration/Deceleration
Time

1 to 20 seconds (acceleration and deceleration md:wdually ‘

Braking

adjustable) SERECT "X8” by J13 6 to 120 seconds”

“By capacitor charge

Starting 7

By dry contact (hold) -

Forward , Reverse

Reversing can be added using limits are adjustable

speed limits

_Upper and Lower

Upper and lower speed setting limits are adjustable. ...

2-5 Protecting Functions

item B Contents _
Stall prevention, overcurrent protectlon overvoltage protection,
Protedtion undervoltage protection, momentary power failure protection

(about 15ms), and fuse protection, overheat protection

Fault detection

Fault relay form-C contacts (250 VAC 3A resistive),
The relay will engage when overcurrent, overheat,
overvoltage, or undervoltage is detected.

(Reset manuaily or remote via a 1A contact)

Note} When automatic restart option is provided, undervoltage doesn't work.
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2-6 Display

[tem SUUT T Contents

Frequency display - 3 digit 7 Segment LED e

Fault display --------- Same LED as frequency dlsptay" A
QVEF CUMENL +rerrrerrrersrerereriniens “OC" : : el

. LED display . .. .. | ..Over voltage --:--:ur- ------ = TOPTL L
~ | Unstable (under) voltage ------------ upr '

DBR Over heat @ i SRS ‘;OH"" T

Main .circuit- condencer. charge. dlsplay ---------- LED

2-7:.Instrument Signals®-- - -

ltem Contents

Frequency meter output DC 1mA full scale

Cu_rtent meter output’ _' DC 1mA full scale

2-8 Ambient Conditions

[tem ‘ . Contents
Location Indoor
Ambient Temperature —10° CNSOC
Relative Humidity | Less than 90% non condensmg_: -
Vibration Less than 0.5G

2-9 Explained type-form

VT130G1-4150KU2

o [U2SWALL MOUNT TYPEL

CAPACITY [150K : 150kVA]
VOLTAGE [2 T 200V CLASS]
. l4:400v CLASS]

TOSVERT-130G1 SERIES
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SEGTION 3
OPTIONS

3- 1 BUI[t in Optlon

3- 1 1 Speed Feedback Contro!
For apphcatlons requiring extremely accurate speed reguiatron which take into account motor
Shlp, motor speed is regutated by.a speed feedback s:gnai from a tachometer.
'!'_ee_t_teme_ter is not f__u_rmshedra’n thls --thlon- ‘and ‘should ‘'be "a'single phase, 24P, 1800RPM, 25
Vot typ_e‘ _ s L D R R AR R Ty LT

3-1-2 SF Control

SF control circuit is designed to achieve torque correction. =Speed-response-is:improved.

-3-1-3-PI Control
For applications requiring flow- rate conirol or head pressure control for pump, fan and blower
optimum control-is done ‘in- accordance with process 5|gnal (1~5V DC or 4~20mA DC) from
process value detector.

'3-1-4 Automatic Restart Circuit
Automatrc restart circuit is available for switching. system between inverter and commercial

power Motor is restarted automaticaily

3-1- 5 Low Speed Detection and Acceleratmg Condltlon Output Slgnal
Output signal of low speed “is" obtained.

Output signal of accelerating condition and low speed condltaon is obtamed

3-1-6 Jogging/Inching Control

To meet the requirement for jogging/inching control, this circuit is available.

" 3-1-7 Overload Detection

Overload condition of motor is detected by: ustng irt\re.rt'er AC main circuit -current from CT.

3-1- 8 Speed Regulation Circuit
Motor speed is regulated by using mverter DC main circuit current from HALL CT
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3-2 External Option

3-2-1 Remote OperationBox: = TS et Eh
Standard remote operation box contains an analog frequency meter; frequency. setting-variable
resistor and run/stop: swit€h, el et et

:3-2-2 . Power Factor. Improvement, Harmonics ‘Reduction: and External -Surge.:Reduction.‘Reactor
To meet the requirement for power factor improvement, harmonics reduction and- .external surge

reduction, this reactor is available.

3-2_3 Operation Parts

Analog frequency Analog frequency meter is available for monitoring the output
Loometer o0 oo frequency. e

Frquency setting Frequency setting variable resistor is available for remote control of

variable resistor output frequency

Knob for frequency For frequency setting variable resistor
setting variable

resistor

3-3 External Options required some arrangement of the ‘Inverter Unit. . -
3-3-1 Ground Fault Detection

Earth leakage curreni is detected by using ZCT.

3-3-2 Output_ Voltage Control

Qutput voltage control "Es‘ available for outbut voltage correction. Motor terminal voltage is
regulated by voltage reference and inverter output voltage. '
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SECTION 4
PRINCIPLES OF OPERATION / APPLICATIONS

«“4=1. Principles: of :Operation _
Most A. C. induction motors in the past have been limited to fixed: speeds. : The Toshiba
motor drive provides a simulated (P.W.M.) AC. that varies the speed of the motor.
-..-Toshiba's giant transistor (G-TR): is -used with -a: microprocessor - controlied ‘regulator. to-accomplish

. the:conversion,

Motor speed ratings usually show the motor base speed at' é'OHz' opérlétzildn. ::'Slowér: "s'peéds
(below base speed) are produced by reducing both the voltage and the frequency of the

output.

Figure 4-1 shows the voltage varying with the frequency. until base speed (60Hz) is reached.

_ Above base speed, the voltage remains constant.

% MOTOR
VOLTAGE

100% ]

50% - - -

5. ....8 .... .60.,.. . -HERTZ. . .

Fig. 41

PW.M. (Pulse Width Modulated) inverters change the incoming power to D.C. and then pulse
“the D.C. into the motor leads to simulate A.C. Figure 4-2 shows a representation of the

Toshiba output voltage waveform.

An A.C. waveform is super-imposed on

the pulse wave for illustration.

Fig. 4-2
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Figure 4-3 is divided into two parts; the MAIN CIRCUIT which handles the input-and output

power, the REGULATOR BOARD which senses input information to direct the power transistor
({GTR).

Figure 4-3 shows a:block _d_iégramj:_of"the VT130GlI represéntétive schemétic_ﬁ..

- '_!N__PUT . 3¢G. TR

o FUSE MAIN CIRCUIT FUSE  DRRE L
L WAVE , — RN == Th-Ry
| ipg . FUSE. RECTI- ‘ : 7 | AL erFeCT b
oA - CURRENT
FUSE | - ;i
s ;_ z# S . |ct[cHARGE | TRANSFORMER
CONTROL e
POWER [~~~ T {_ ______ T -~
R46 | .
CON- 1 |
i ESOL :> UNDERVOLTAGE| |- ggﬁlEE !
WER OVERVOLTAGE | |°
R0 FT | AND — OVERCURRENT [ FREQUENGY| | AMPLI- |
FUSE POVER DETECTOR AND. FIERS |l
L EL_: PLIES DISPLAY
+24V :'> |
E: sy o |FAULT o T : |
| +5V “IDISPLAY  SINU- |
I U CURRENT ANDQ ENCESOIDAL |
FREQU WAVE i
STOP/START g CONTROL POWER 1
—No—— — =1, ... GONTROL|.. |
| f 2RH(FREG) 4RH(VOLT) MICROPROCESSOR I
| [AGCELDE- <———J {
b _|CEL RATE : ¥ |
: |~ | PREVEN- FREQUENCY |
FRH i |TIoN 5= CONTROL i
| 32/' 7Af '>A/“ |
l i
4-20mA .. g 7RH - 8RH-C .. ol wORMe 10RHC e o U REGULATORT |
REF . L(ACCEL) (DECEL) (MIN LIMIT) (MAX LIMIT} BORAD N
Fig. 4-3
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A.:Main Circuit -+ -

G.TR

FUSE
L1 o=+

—ol) .
_ OUTPUT
—oV  AC

oW MOTOR

Input ,
L2 o—
T

Fig. 4-4 o

incoming 3 phase AC. "jE:i‘h:e voltage is rectified to a’ 800V D.C. bus by the diodes in the full
wave rectifier. : S R

Input line fuses prote¢t'the main circuit from rfau_i_t‘c_'ju_'rr'en'ts".'

A red LED (Light emitting. diode) on.the .bg:s,:é"_'dr_ivé."poard tums on to indicate :v.oltagé on
the bus. SRR R o

A Hali-Effect D:.C. current --'gransformer (HQT),'"mQUitQFS.bUS current fo'r_the_ reg_ﬁlator boé_r_d.

. Qutput to the motor is obtained by switching the D.C. bus with the transistor (GTR) inverter.

G-TR conirol comes from the regulator board through the base amplifiers.

Switching of the transistors is controlled by the regulator board.
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Qutput waveforms are:illustrated in-Figure 4-5:-. 7ot Looios

Output

u-v

. _Fig. 45
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Proper 120°phase shift between output leads stays constant over the ‘entire frequency range:”
Typical motor voltage and current at 60hertz (full load) is shown on Figure 4-6. Note that
although the voltage is in pulses, the current waveform is near smusoudal

Current is lagging voltage typlcal |n mductlon motors.

~OUTPUT VOLTAGE AND: CURRENT

ID {00001

P i FR | SRt

001 1 TV A1

I i e s o e ey

Fig. 4-6
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B.Regulator Board _ .
The: regulator: board -accepts . operator information and- outputs: base::signals-to .control the :~

G-TR's.. Refer:to the wiring diagrams pages-20-forthe following descriptions.. - ..+

The. operator speed- pot. (frequency setting ‘signal): is..connected to- CRF, REF,.and -OV, 0.t
112V DC at RBEF : controls “full -range: output:of - the -_inverter..1=---;:i-:-'ﬂ

A 4 to 20mA S|gnal can be connected at IRF and OV A contact openlng the CRF W|re of
the speed pot WI|| automatlcalty SW|tch to thls current reference ' '

ST (start), F (forward), and R (reverse). connected to.COM controls- the start/stop. function -and

direction of inverter output.

Fault relay (contats at FLA, FLB, and FLC) Ia’_c;c‘h_es_-’-qn' if a fault occurs. Pressing the reset

button or remotely resetting will reset the relej‘('."(ﬁemote reset use term.: RST-to COM).
A low speed relay may be used to detect inverter speed below 05 Hz(optlon) '

" Factory adjustment provides 0.5 to 80Hz operétion. Moving jumper 43 from the 60Hz to-the
50Hz position automaticaily changes ma)‘(imum output to 67Hz. Erequency range.isadjustable
from 0.5Hz to 80Hz with 1F jumpere at J2. -

Jumping 2F at J2 raises output frequency to 160Hz. Note that adjustments or changes in

output frequency may require readjustment of remote frequency meter and V/Hz.

The current detector monitors bus current from the HCT.If bus current rises to 120%, stall
prevention:icircuitry phases. 150% current shuts the G-TR base drive off until current decreases.

- 180% current turns base drive off and latches the fault relay and OC overcurrent display.

Bus voltage is moenitored on the base drive board. Fast deceleration rates can cause the bus
voltage to rise when absorbing energy from the motor. At 800V, the inverter shuts down
to-protect filter:capacitors C1 and G-TRs: from ‘damage -and :latches fault relay-and OV. . ..
display. o0 ¢ e

The micropreeessof (CPU)deveIops base ’s'ighéis'”wﬁiéh are isolated and 'ar'nplli:ﬁ.ed .by the .
base driver circuit. Transformer T1 provides isolated low voltage A.C. which is rectified '
and filtered for the:-base driver-ampiifiers.::
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4-2 Applications
VT 130G providesa high:'quality: ‘output voitage: and’ current, ‘but it is ‘not-a-perfect sine -

wave. Therefore some ‘increase in motor temperature, noise, ‘and vibration may:'be noticed.-

Special considerations must be taken when -applying an inverter to an existing ‘motor:. At
slower speeds, cooling is not effective due to' reduced fan RPM. FULLLOAD: torque at slow
‘Speeds may damage the motor due to overheatlng In S|tuat|ons where the Ioad requues hlgh
-torque at slow Speeds the motor may reqwre replacement W|th a Iarge frame snze for heat

dissipation.
“Figure-4-7' shows a curve ‘plotting ‘acceptable. torque . vs. speed.” -

Note that for a safety margin,

the ‘curve shows: no more than: - = % MOTOR.: -~
_ _ " TORQUE
90% ‘motorrated torque at any.. - o o
speed. If torque requirements .
R “ 5 A00% i = e e i e —
at slow speeds continuously
‘exceed levels 'shown in Figure.
=L4-7, a’larger. motor ‘canbe
i . . -SAFE OPERATION - «-ii s
substituted 50%
I T ]
080 o 29080 sone o ot B0 s HERTZ

Fig. 4-7

Fixed speed -machinery -may-not ‘run ‘properly -at ‘available speed ranges.: Operation” above 60
Hz may damage bearings or rotating parts. Slow speeds may provide insufficient lubrication:
~on oil filled gear boxes or speed reducers. Manufacturer specifications may need to be

Consulted.

The above precautions should be looked at carefully to prevent-any problems. It is most
often the case, however, that the motor or motors on a variable speed application can be
directly applied to the VT130Gl
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SECTION:5
INSTALLATION

The following instructions show the installation method. This inverter unit-requires vertical:

instailation.:

1. The ambient temperature must be between -10°C and 50°C (18 to 122 degrees Farenheit).
if the inverter'is installed inside a: self-contained::panel or:a-large.control panel, there:must
be proper ventilation to keep the temperature between -10°C and 50°C. .(-10°C. and: 40°C when

equipped with:cover) i ol ol ovmas wgl s b

2.1t is necessary for proper inverter ‘dbé}aﬁ_oh toavord high temperatures,humld:ty,dustor

metal particles.
3. Corosive gas and/or liquids must be avoided.

4. Install in an area where there is no vibration or noise from other electrical equipment and

“-where ‘maintenance. can’-be:-performed easily.:.

5. On magnetic contactors, cooling fans and flourescentlamps turn off or :turri‘o'rl, \lerge:\roitage
.surge occurs..
Then sometimes the elecironic circuits are failed -and the large voitage surge prevents-normal
operat|0n for mverter So please attach the surge suppressor at above equ:pment o
| Hecommended surge suppressor MARCON ELECTRONICS CO LTD B
i - Type -Form : DCR2~22A25 o
~ PRating: 2000, 0.220F R

Whenthe inverteris :installed. near the circuits which..generate: large electromagnetic noise
such. .as the direct on.line -starting circuits; the  failure of ‘the-electronic circuits -on:the -
printed circuit boards sometime prevents normal operation for inverter.
In thls case please attach the surge suppressor at the motor drlven by hne power to reduce
the generated n0|se _ ’ ' h ' B
Recommended surge suppressor OKAYA ELECTRIC END CO LTD

Type-Form : 3CRE-50500

.Rating : 50Q, 0.5uF - .-+ -
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SECTION: 6
YEOWIRING

6-1.Wiring Cautions
Refer to Page 20, Standard Connection Diagram, Page 21, Standard Wire Size and Main::

Circuit Equipments Selection Table and use the following instructions.

1.:'Be careful not to apply:commercial :'voitage."toroutbut: terminals (U, VM or W) This: will =

© . damage the-unit...: e ' :

2. A surge suppressor must be connected across the excitation coil of the: electromagnetic
‘oontactor (MC) when used Recommended surge suppressor :_ MARCON Eleotronioe L
DCR2-22A25 (or RC type, 0.22uf-250V, 220Q-1/2W). N

3. Grounding wire size at terminal E must be__3..,_5:mm2 or g‘reete_r‘(‘_#to AWG). e
4. Match the power supply voliage to the control power input terminals.

5. Use shielded, twisted wires for external connections-of :speed reference signals. (CRF;REF,
IRF, OV) and also remote meter signals (FM, CM, OV).

6. Use a DC 1 mA meter for frequency and current meter. A 20 k ohms variable resistor:is

cenoneededfor the: ammeter: scaie calibration::

7. Connect elther F(torward) or R(reverse) termmal to ST termma[ through the START/STOP
switch. If there are two mput srgnals from both F and R F (forward) command will overrlde
the reverse. The DRIVE-SW (START- STOP) on the operatlon pane} is connected to F (forward),
therefore to perform reverse operation Wlthout sthchmg, two of the output terminal connections
(U; V, 'and W) must be-interchanged. : If F forward) or R (reverse) is to‘be:controlled. :
externally, switch the DRIVE-SW:lead. on:the operation panel: between: F.(forwarde) and. R:
(reverse). RN : i : SREHEE

'8 The 4 to 20mA ourrent rnput S|gnal is not ssolated in the mverter control cwcurt Tosh!ba

recommends that S|gnal common not be grounded smce noxse problems may result

Requirements
Unless supplied in a-special optional enclosure; the VT-130G1 should be installed in an area

where :
1. Cabinet mounting is upright leaving room for door clearance.

2. Ambient atmosphere is free of dust, corrosive gases, high moisture content and temperature

extremes.
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3. Vibration is kept to a minimum.

4. Unjt should be easily. accessible for maintenance and troubleshooting.

Procedures

Each VT1SOG1 is shrpped with w:rlng dragrams that show necessary mter—connectlons ‘page :

P 21 shows dlagram that would be recelved with_the standard unlt

Termlnal numbers in- the standard unrts are_ shown clearly |n wmng dlagrams Termlnal strrps
are mounted at a convenrent angle for easy access

"Ftead--the following'precautio_ns .before instalting the inverter 55 o

. Srgnal w;res (speed pots meters 4 to 20 mA) shoutd be tW|sted oonduotors and run in e
" 'separate conduit. : ' 3

- 2 The inverter_8nciosure _sh_oLxId be grounded to conform with electrical codes :

3. Noise suppressors should be attached to the coils of all relays and contactors that are
added to the enclosure. (RC' type O22uF-250V 2209—1/2W) :

sode A dlsconnect (fuse or breaker) external to the mverter may be requued to conform to
'""I’.:':‘_:_\electncal codes ‘

5. When wiring the mverter a motor overload relay should be wired to shut the 1nverter off o
if motor overload ‘occurs: '
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6-2 Standard Connection Diagram

6-2-1 Frame Type

" “TRANSFORMER TERMINAL NAMES

DC REACTCOR

TYPE] 1 2 i 3
INPUT POWER
400/440V-50/60Hz #A | R44 | R46 | BR41 [
460V-60Hz L
380/416Y-50Hz *.B | R:_:to ‘.H4ol 338
MCUB MG i e s ey
P S PEED CONTROL |
{_{\cﬁ E: A MAN oreun] ormen ;
N G ~MAN O !
oy o ST NI R S U S ERIE Ao |
(Charge Lamp) - cHG E(GRD !
g oo | -GrD) !
|
I'AE. ‘B lz,FU é'|Mo Lj{ . . l
T i z,;‘:"‘—:‘AGiTG T T T T T '—:"'4'—!
_—/W‘V o PRESSURE i
3 MCA 200 {option) TRANSDUCER. !
| Control::Power. i : PO ~\-'Tf. - TR E s A S |
. Transformer E (GRD) ‘ “_‘PRES_SURE;E._C}QNTROL}
t e 1231 {OPTION) 7 |
= |_ lI 5 N o PRESSURE SETTING |
ON I T T B L T T S I [ T T et S e A SR
Sl;lge Eault sianal MS1E =T T
. - Suppressor |- .. , . fauit.signat L L s
OFF KL Lt g ST / relay T ORI l
Th-Ry T, P
_ O 1RF ACC DEC
Current signal T 7FBH. .. . 8RH _..|-

. frequency reference| .,

Acceleration Deceleration
time time

F .2 FORWARD ROTATION' SELECT
R REVERSE ROTATION SELECT
MS1 : OPERATION COMMAND

1RH

Earth

*1 REMOTE FREQUENCY
REFERENCE (0-12V)

*2 REMOTE FREQUENCY
METER

[ TOSVERT-130G1

N

RST

remote
reset PB

f

TOSVERT-130Gt STANDARD CONNECTION DIAGRAM

* CONTACT CAPACITY OF FL RELAY IS AC250V-3A.
Magnetic Contactor must be connected with MCA contact. If R20-R20A terminal shorten,
the main circuit fuse might be blown at initial charge.

20 —
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6-3 Standard Wire Size and Main- Circuit Equipments Selection: Table ™
6-3-1 Standard Wire Size Unit {mm?2)

Unit (mm?2)

' Type-Form

Main Power
Supply and
Motor

Control Power Supply
(AC400/440V
AC440/460V)

Fre'cjﬁen_('_;y.__Rga_'ferQr_icé ‘ _

Frequency meter
Ammeter

. Other
Signal
Circuit

VT130G1-4150KU2

80

VT130G1-4200KU2 |

so4 0.3°mm2 or m e’

Three core shielding

“wire (speed reference)
“Two corg ™ e

shielding wire
(meters)

6-3-2:' Méin Circuit Equipments Selection Table

o EA'ppll'[Cabl‘e: gk

Molded Circuit'| Electro-

Breaker
MCCB -

magnetic
Contactor MC1

‘Overload -~

Relay T! h-Ry”

~Auxiliary -

. Relay- RUN

' '.I'ype-For'm:

- Output -

(KW)

. Toshiba

Model

Toshiba.,
Model" -

‘Toshiba-- | -

Model

Model

VT130G1-41 50KLJ__'2_:'

1o

S400A-3P -
300A - |:

| vT130G1-4200KU2 |

150 ..

S400A-3P°
400A

1" C-250-300A -

CT © 1A/300A

CT : 1A/400A
+R=20-0.7A |

+R-20-0.7A - | i : N
‘ L D00/4WEL |

FRL233N

_(Fuiitsu). |
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6-4 Location of Terminals, Adjusting: Resister

and. ‘Display on-the Printed Wiring: Boards: . -

Base drive printed ‘Wiring ‘board”

(Base drive signal

Main control printed
wmng ‘board

{Control
voltage "
check
terminals)

- (Bésic output

"'(Fr'equency and fault display)

. R : AC-TG Feedback
‘f;“;ﬁ i FREQUENCY/FAULT : X1 :XG (FM) (FHQ) V'BS) V (V'GN) (system selectlon
bt ," "' ! "’ H I’ SRH. - SRH 7RHSRH 9RH10RH TP
I e L R Y Naocicisicicicn
R £ ~ (1-BS) REF (I-GN)(ACC)(DEC} Oh @
LB : ;
¢ FLC FLB FLAP24V OH RST ST .R, F COM FM’ CM OV REF CRF IRF /FI /N P |23

check terminals)-. ... ..

CHARGE (g}

: ' "(Maln Circuit
i i %? ? BE charge indicator)
CTeC— "]

J5

(Power discharge
system selection

frequency selection (%tjitgfustere%%iuo?ancy fompen) CNt4
fumper) jumper)
S Jo Rk
50Hz ©60Hz If 2f 4f (Adjusting
resistor)
: . . e CEONIR
.J13_ . 1RH 2HH 3RH 4RH
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6-4-2 Terminal Function

Termi SRR E IR N TS
erminal Terminal Function
Symbol
FLB “Open” output is obtained between FLE during inverter fault:
‘FLA “Close” output is obtained ‘between FLC during inverter fault. w5
OH Overheat contact input. OH operation when connected to -+24V.

. (Norinal  “open” contact) . : . !
RST .. Fault reset |nput Fault reset when connected to COM. (Normal

“HGpen® contact) Y R .

Start preparation command input. Start preparation complete. when

ST ST is connected o COM, then start command complete when F or
R is selected. :

e Forward operation signal input. Forward operation when coﬁﬁéc{fed_""tb"'ST.'
R Reverse operation signal input. Reverse operation when connected to ST.
COM Control circuit OV. S o _
EM Remote frequency meter tefminal. Connect DC 1 mA metér betweén FM ‘and OV.
CM 1]« Remote -ammeter-terminal -. Connect DC.1 mA meter between CM and OV through

_the . calibration. reS|s’{or (QOKQ)
ov '_Control circuit OV
REF Remote frequency reference (0-12V) input.
CRF Power supply terminal to remote frequency setting device. .= - 1
IRE Current input (4 to 20mA) terminal.

Connect 4 to 20mA signal between IRF and OV.
TGP/Fl |
TGN/N _
b Terminal for opticnal signal input.
123
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SECTION 7
- OPERATION 'A'ND "C'ONNECTI'ON "EXAMPLES
7-1 Connectlon of Frequency Reference Slgnal

7-1- 1 Swrtchlng between Varaable Re3|stor and Current !nput

SW—MAN Varlable reS|st0r IS seiected :
SW AUTO 4 to 20mA current is. selected

7-1-2 Switching between Two or More Variable Resistors — -

v -llé{y o - Two or'more setting. devices -are: adjusted to

o [84—F—y CRF different frequencies and swnched over.
i )
' ( ; ~ :i SREF - Use smaIE current ratlng relay for swﬁchmg
3kQ IR
1/2W “}_c S0V
S ]
e E

-1

Ak Y
1/2W

7-1-4 Selection of the variable resistor other than 3kQ for frequency setting device.

(FRH) . +15V
R3 1 | 7500
Regulator £o3 CRF Ri

c i REF
RZ( v
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A 750Q- fixed resistor [is:used as.Rt in the:inverter unit so that the. REF:value: (Vrer) is 7"
between 0 and:12V-when regulator \R2 ‘is 3k Q :and:the voltage (Vaer) is divided by Rt.-and R2.
If the :resistance value of :the regulator is 1o be changed, & compensation: resistor:R3 is

required. Obtain the compensation resistance: R3.by substituting the. value. of : the - generator
(R2) in the following equation.

_ 18YXR2 -
VREF = Zo00 +R2FRE 12V
Re = 2XT229000 o) - where sk > R2 > 3kQ

If a fixed resistor cannot be selected becausef-RS‘is:not- a-round number, change R2 or use
a variable resistor for R3. ' J
Selection example

<f-1> When using a 5k variable resistor

5005
o
REF
Sl

5k Q oV
=
-0y When"Usi'ﬁg a 3.3KO variable resistor”
75Q LERX E '
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Note 1 If ‘the regulator’is less than 3k, REF voltage becomes less ‘than 0:te 12V and the:
Lo maximum-output: frequency “decreases. “Therefore 'R3 must:be greater than 3k
‘However,: if V/F.:characteristic between: 8:and 12V: (shaded ‘areay is not requwed an
g regutator between 1:2 and::3kQ " canbe used. : " '

o[ ———— .“\"f':.—: B
o RS
8 |
© /
-
2 .
g / Output :
= frequency (f)
O 60 80H
O (50) (66. 7)
9~12V REF

Example
1 When 1.5k
VRer: 0 to 10V variable ,
Output frequency : 0 to 66.7 (55.6) H
2 When 2.5kQ
Veer: 0 to 11.5 variable
Output frequency : 0 to 76.7(63.9) Hz

Note) ( ):When 50Hz is selected by jumper Js‘f_c‘_);rhtrhe :lqa§i.q output frequency, thes values
are available S

7-2 Connection of Frequency Meter and Ammeter . ..
7-2-1 Connection of frequency meter FM o

+ . o\(\'\'lhé'h:%héndpérat.in_g freguency is to be displayed

- N - e J— ;
l—‘\FM}-—-!\Fl\ﬁ)-—ﬁ'FM externally in addition to the digital display on
L OV the unit, use DC 1mA meter.
O When using multiple meters, connect meters

with the same rating in series.
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7-2-2 Connection of ammeter AM

OUse DC 1mA meter P
. -OUse a 20k ohms variable rt—;fé:ifé,_‘_tb[;:fg_r”the'.Scale

" calibration.

~_OWhen using multiple meters, connect meters

... with the same rating-in s"ér'ié’fé.'":

7-3 Connection of Operation Signals (Forward, Reverse):: - .. oo
7-3-1 When operating in one direction

DRWE _ - ..
switch | —i

F ~ oConnect ST terminal directly to either F(Forwsrd)
R ' . : s
o MBHBUILTINL + 12 or Rireverse) terminal with wire and

ST i between ST1 and COM___tern_j;i_rgalj__:*“"“"""‘ T

MC

© MC : input main Speed
contactor signal

et

oConnect a DRIVE switch for stop operation in controled deceleration.

DRIVE 2 S

v by SWICR T tnvens ot Y el e
":klﬁeﬁ:ell.érétiﬁé " Coasttun

. o, Speed ——

— 27 —
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7-3-2 When operating in both directions
oUse FOR-REV switch as helow.

-

L S Vo N

Note : If both F(forward) and R{reverse) operating sngnals are connected at same time,

F(forward) command is in advantage.

7-3-3 Acceleration and Deceleration
o Connect DRIVE switch and MSt signal as below

- MST1: Input main ?_o'ontrol‘fsigna’l

Inverter output frequency changes ac:cordmg to the preset acce!eratlon and deceleration time
by switching the DRIVE switch.’ , '
Note : If acceleration/deceleration is’ performed w1th short preset tlme and overicad inertia,
OC (over current), or over Voltage /potentlal (OP) protectlon C[rCUIt may be activated.
If the fault signal reiay is actlvated check the cause and take necessary action

such as mcreasmg the preset time.
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7-3-4 Motor coast stop and deceleration stop

i Coast stop: or.deceleration: stop .is: determined by the. input :signal to ST terminal.:: - %

oM — —

5 switch
épeed m
Deceleration : Coast
Stop Stop

7-4Switching ‘between: Commercial :Power Source ‘and. Inverter Ouiput

. OMC2 must be provided in order to prevent the transistors in the inverter unit from’damages.
OMC2 and MC3 must be equippeq‘y.vith mechanical interlocking.
0 Rrotection circuit may be acfivated._when switching from _..(;ommerical power to inverter while

“the motor is running.

MCi MC2

Pc_n\._fr_o\__ Inverter ,____c,e‘\,,_4 _@
o\—

MGC3

Switching sequence

Operation - : Operation
with commer- MC3 =N Motor =13 MC2 :: MCH with
cial power OFF Stop ON ON inverter
- ..Operation MG | Motor | [ omcz L [ o ves L ~ Operation . .- .
CWith = =0 ““with ‘commer--
Linverter .  OFF | [ Stop | JOFF| "] ON |\ oial power /.
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7-5 Parallel Motor Qperation :

OThe total ‘currerit of:the motors: (including -transient currerit -at :start ‘and:stop): must .not-exceed
the rated current of the inverter.

O Add a thermal relay for each motor for over load protection.

inverter

7-6 Using Brake with Motor

O Connect brake power from the inverter input line.

OUse brake with mechanical interlocking so:that operation sequence’is: MGt OFF: first: then. . ~
+:MC2-ON-second. . ' Ao : ' '

.__O.

MGt

Inverter
Power

7-7 Additional Motor Operation

Th-Ry
U
v
W

OThis is a lji"u.etho:cl_,'_fc:"r:‘starting johé or. mbfe"addi{iohél :mderS'_aduring'inverter' operation.

OBoth the current of running motor and the initial starting curent of the additional motor flow
in the inverter. Inverter rating current must be greater than these total current.
The over current protection circuit may be activated if the capacity of the inverter is not
sufficient. |

OPlease contact your dealer when you want this opération.
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7-8 Switching Method between Motors

LE< c

OThis is the method for switching from an operating motor to a non-operating motor.

O Switching procedure
Turn off the operating S|gnal (F or R) and af‘ter the motor stops turn off IVIC1 turn on MC2

‘and then turn on the operatlon S|gnal

Operating signal (F & R) ...
iM1

M1, IM2
MC1

" Moz =

If the sw:tchmg 1s made before the motor stops an overcurrent protectlon CII’CUIt may be

o activated.
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SECTION 8
OPERATION - -

8-1 Pre-operation Check Off e
Check the followings before starting operaﬁon. .
1) Check that all wirings are correct ,
2) Check power supply voltage and mcommlng power circuit.
3) Check that control power transformer terminals are connected to the correct voltages.
4) Check that there is no short-circuit.
5) Check that terminal screws and connectors are tight.
Initial Operation
Inltlal condltlons before power up: , B .
' ) Frequency pot (speed adjustment) should be at mmlmum setting

b) Forward/Reverse switch (if used) in forward posmcn

2. Energize the input terminals and charge the DC bus.

The charge LED comes on.

3. Adjust the speed pot. slightly. The motor Sthid_ turn c!cc_kwise. If motor runs backwards:
stop inverter, turn off power, and reverse an'y two output leads U, V, W 1o correct direction.

4. Forward/Fieverse (If used) should be checked whlle motor is runnlng FonNard command sw
sw;tchs to reverse motor should stop, and turn to reverse direction. The flnai speed in reverse

‘direction should be same as in forward.

5. Increase speed to maximum slowly, and check motor condition. Leave setting at maximum.
Push the stop button. Motor should decelerate or coast without tripping inverter off. Push
RUN button, motor should accelerate smoothly to maximum without fripping inverter. Motor

current should be checked at several different speed.

'8-2 Pre-operation Adjusiments
This inverter can be adjusted according to usage and load. Refer to section 9 “ADJUSTMENTS”

and make the proper adjustments.
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:8-3: Operation:Procedure

Refer to the standard ‘Connection: Diagram' (Page 20) -andPerform_the foIIowmgs

(P():WEH ON 1" Check the operation panel. |
REFERENCE SIGNAL------ o

Check that "QFF" is displayed on the
2 unit. If the unit is equnpped W|th coIImg L
fan. lt'should beituming.y "3 Dpe

~4 Close molded Gicuit Breaker,

Main contactor MC comes ‘on.-and main*| 1 i

' Gircuit is energized. The GHARGE lamp
[ i in the unit turns on. This lamp can’t be
( ST ART) Push the "START"push button switch seen from the oulside if the unit cover

-lin the external operation sequence.-{ - | -|is not removed. When the cover is

.| removed. do not touch the inverter
|- dircuit white CHARGE lamp ision:

-9{ Check that LS is dié%blaye_d,_o_n the _,.U__n,it.il -

——t " The motor starts to turn. Check the
INCREASE . direction:of rotation and that the
FREQ.. REF. _SIGNAL. -rotation is smooth. Check that the

e _— ——t 0 o .. operating frequency is displayed:: - -
STOP r : _ - —

Push the "STOP” “Furrs OFF FREQ. _"Displéy_on the unit
push button REF. SIGNAL. | | differs according to
{ switch in the [ stopping methed.
external ... . -For.(T)---OFF is displayed
aperation | For (@---LS is displayed.
sequence. IR S
b
Motor stops -f- -~ Motor stops accordmg o
o by coasting.: -/~ - set deceleration curve. : -
! RE—STAHT
N __/ . — o —
T —
! 1 1 Tumn FREQ. : note}. The START/STOP push button
1 (note) | | ADJ | switches (PBS) in the external
1 . ! o clockmse 1 . sequence are the, SWItCh for S
T A L e “power on/off. - S
_yY I It cannot be recommended to
e “s‘ g T Faitise for the'application that o
i, STOR ) rr—— Y —_ = = ————_—— —=" repeats start/stop operatzson
ot Brivat Lot R T Tt RN | i by the. START/STOR: PBS because
} motion @, @ | the contact of the’
e T e e o .. electromagneatic contactor (MC)..
= L ———— Ll i) -'"becomesbacfandﬂcausesthe
i inverter fault.
4 When it is necessary to restart.
{ POWER OFF) . Initialize the setting on the operation panel ‘?I'llga&e\!i rgsétgﬂa;{;? {E\ée;te:);gystops

¥

Open meolded circuit breaker
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O Operating frequency (inverter output frequency) changes according to-the-préset:acceleration
time and deceleration time. “The ‘motor also:accelerates ‘and: decelerates-according to the: ™
operating frequency. |

©The motor should be accelerated and decelerated'_slowlv'_'_s'o_‘"_th_et :th_e_ motor and the

mounting base do not vibrate abnormally.

8-4 Frequency and Fault Indicator
Operatlng status and fault status are dlsplayed W|th three—dtglt seven segment LED on the
printed wmng ‘board ' : ‘

. S T T T T Display
D_asptsyﬂltem o i ,__.Dlsplay Condition and Content Exsmple
When frequency ratlo lS 1. : _ ,:,f,.., P
. ... .| Displayed with one decimal digit. 0.5 to 800 e
Output Freguency.
When frequency ratio is 2f. L
No decimal display. 1 to 160. uu
| When operatlon srgnal F (forward} or. R. (reverse) is.not lnput, c F
o OFFis displayed - il : L
Stop Display" - | When operation signal is complete and- frequenoy reference
o | is less than minimum frequency and FREQ. ADJ. . ,'_ 4
input is 0, LS is .displayed. L e
S| UP.is ﬂ:ckered when insufficient voltage protectlon curcmt RN s
is-activated. e i
_ OP - is flickered when over voltage protection mromt ‘ o
S is activated. : Co ur
Fault Display —
. oC is fltokered when over current protectlon o|rCU|t is T ud
actlvated , _ b L
OH is flrckered when. overheat proteotaon clrcwt |s RO e H
activated. L

When a proteotlon olrcult is activated and the display is ﬂlckerd turn off the power and
ehmmate the cause of fault and restart ‘
“Turn of'f the Supplled control power or push the reset button to mltlalrze the control circuit.
Fo_r,-_;detallls, refer to th__e section 11, "FAULT DETECTION AND REPAIR”.. : '

— 34 —
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SECTION 9 :fuen: o

91 Varlable Remstors

The varlable reS|stors are ad}usted to spec&flcation at the factory and should not be touched
unless necessary. S h DR
(Caution when adjusting)

1. Small-scale precision type variable resistors-are- used-.--the a well insulated thin type minus

screwdriver.

2. When the power is on. a high voltage ia"'applied" to the parts on the printed circuit board.

Also after the power is turned off, the iarge capacrtor is charged for about three (3) minutes.

Do not touch any circuit while the CHARGE 1amp is on.

3. A digital counter and an oscilloscope are necessary for readjustment Do not ground the

instruments when connec:t:ng and keep the mput tmpedance of the mstruments over 1M-ohm.

4. When monltormg the waveform W|th an osculloscope turn off the power before connectmg

o d|sconnect|ng the probe

' Descrlptlon of Variable Re5|stor (RH)

. When the RH is .

RH O . o Adjustment
i Symboli - Adjustment Function: . ot -Remarks
No. 4 ’ en i unetion “Turned Clockwise = |at Sh:pment
Remote frequency meter| Sweep of the frequency
1RH | FM W . -
calibration meter increases.
- s :
oBH | FRQ Output frequency ) _Qutpu Tequency 80Hz
adjustment decreases
3RH | v-BS Qutput voltage bias Mlnlmurfn output _
{(Voltage boost) voltage increases
48H | V-GN ! Output uo[tage gain V/F*—ratio‘_de_ereases 100%
’ tput Viand F
5RH | I-BS | Current input bias .Ou Pu d 0% 4mA input
increase
8RH | I-GN | Current input gain OQutput.gain decreasgs | 100% . 20mA inpu.t .
; 7 ace ~JAcceleration -time.: . | Acceleration time .. about 120..;. %1 :1~~about 20.sec|. .
adjustment decreases sec (X6} | X6:6~about 120 sec _
8RH |.DEC Deceleration time Deceleration time about 120 | X1:1~about 20'sec|
ST adjustment ‘decreases- ‘gec (X B) {'X6:6~~about 120 sec| -
9RH | UL | REF thput upper limit Limit value inoreaSeei C8OHz |
10RH | . LL -} REF input fower limit ... | Limit value increases . OHz

Note : Do not touch variable resiStore' which are not described above

— "35 _—
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9-1-2 Adjustment of each variable resistors' "

9-1+-2-1 1RH ----- frequency meter Adjustment .

if a remote frequency meter is used, it can be carlbrated according to following procedure.

1) Make zero adjustment before turning on the power. o

2) The meter wrll swmg a Irttle m the negatlve drrectlon when the power |s turned on

) AdJUSt the meter to the frequency shown on the dlgttal dlsplay (Frequency/Fault) on the
printed wiring board. |

T T~

<

' Zeio adjustment

912 3RH, 4RH - V/F Ratlo Adjustment

"'Adjustment |s requsred if there is msuffrment torque to Start the motor

) Use 3RH to increase the minimum output voltage at start tlme (Turn Clockw:se)

2} Use 4RH to change the V/F slope and adjust S0 that ma:umum output voltage is obtained
at 50Hz or 60Hz. (Turn clockmse) TR .
éThe activation frequency (0 5Hz) of the motor |s set between: 35:mV:and 75mV.of frequenoy
setting value (REF value) L

Frequency  F

'9-‘l 2-3 5RH, 6RH - Adjustment of 4 to "ZﬁmA"refei'ence

Re—adjustment |s necessary when the relation between 4-20mA and output frequency must be

changed ' ) ' '_ '

1} Swrtch of‘f or dlsconnect the CRX termma! from the resistor for the frequency reference
Grve 4mA between the termmal ERF—COM _ B . _
The frequency indication on the digital drsplay is ad]usted to requ:red bas:c value by 5RH

2). lee 20mA mstead of 4mA The frequency mdlcat:on is adjusted to reqmred top value
by 6RH
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3) Above 4mA and 20mA adjustmentf":Sho_Lde be:done:few times: foriaccurate adjustment.: &

LT e

The resistor reference mode has no changing with above re-adjustment when CRF terminal
)
o Madimum Fee o s e o TR
Y 3reduiréd*-“- B NS SRR BRH: potr el

freq. |
b
f
{

’ I
|
‘ 1
SRH}_T Standard adj. |
I

AMA —— > 20MA.
: ‘ Inpui: Signal
9-1-2-4 7RH, 8RH ------ Acceleration Time and Decélerétion Time Adjustments

. Adjust the time t1 1o accelerate fromOtomax;mum f-r.edl'.lency by 78H and time 12 to
decelerate from maximum frequency to 0 by 8RH. Both can be adjusted from 1 to 20 seconds.
O Readjustment of acceleration time (7RH) '

If the load torque or load GD2 is great and acceleration time is short; stall prévention
=.~circuit- dan be. activated. - The :acceleration: time “is..automatically - increased. to accelerate the
= motor. without ‘stalling. - However, if -the load :condition : isbeyond:the : capacity: of the stali -
prevention circuit, the motor may stall or the inverter may trip due to over current.: In:isuch
case, the acceleration time must be increased. (Turn counter clock-wise.)
O Readjustment of deceleration time (3RH)
If the deceleration time is short when the load torque or load GD2 ié large, the regenerative
energy of the motor becomes large and capacitor voliage goes up. The over voltage protection
circuit can be activated and the inverter may trip. In such case, increase the deceleration
time. (Turn counter clockwise.)
OlIf the acceleration or deceleration time must be adjusted greater than 20 seconds. change
J13 from one-time mode (X1} to six-times mode (X6).
The adjustable range is shown as below.
b & IERETERE 1 to 20 seconds
XG oo 6 to 120 seconds
When you select either mode, ACC/DEC times are fixed to the selected mode.
Frequency

setting
command

Qutpt
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9-1-2-5: 9RH; : 10RH: - :--:::Upper:and Lower Limits Adjustments
OAdjust W|th QRH and 1ORH when the upper and tower frequencles are to be Iimlted
regard!ees of the external frequency reference 3|gnal L o
9RH upper limit - Set the maximum frequency refei'rer"lee'.ai'lzcﬂl‘ adjust .'t"he' dl.t.{pLi{"fr'eﬁuency
_ , to specified value by 9RH.
10RH fower limit ----- Set the mlnimum frequency reference and ad}ust the output frequency

to specified value by 10RH

OThe motor accelerates linearly from A to C when':_the_lowe; limit is changed.

Sl [T /’/ Upper limit

Qutput
Operatin
frequency Lower raage g
limit

S C
2

L1V O A E R TR

9-2 Jumper ‘Connection v = -
Jumpers: are -connected to :specification .at ‘factory. shipment -and :should:-not--be: changed: if not
necessary. The locations of :jumpers: are shown on ‘page 22. The function of each jumper-is

as following. =
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No Symbol on R Einetion” Connection
) Circuit Board . S ' at Shipment

Ratio of output frequency can be changed.

6 o o o 2f «-- Qutput frequency is doubled.: oo sonedd [t ooy, ol

“Output-frequency-can be switch between...:.-

-JB-I- _ ' - ._ 50Hz and 60Hz accordmg o Jumper . 60Hz ‘
N "'50H260Hz ¢+ IPselection. "~ " T e SRS

Acceleratlon/Deceieratlon tlme can be
extended .
approx:; 1~ 20sec. .

approx. 6~120sec.

J13

1
S0

) Note'1 Do not touch jumpers that are not descnbed above
__Note 2 J2 and J3 Jumpers .

The V/F charactenstlc is as follows When J2 and J3 jumpers are sw&tched .

- @) When J3 is :set to 50Hz - .+ ... . b)WhenJ3is setto60Hz -

MAX
output
voltage

fr— — — — ——

1 Hz Hz

0.5 50 B7 = ——1f Selection 0.5 60 - if

Selection
1 100 133 ———2f | of J2 1 120 e =2f | Of J2

Qutput frquency ) ' Cutput frequency
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SECTION 10

MAINTENANCE

Check the following: items monthly = - e

Betore performing inspection be sure to open the input circuit breaker (MéC.B). Wait for at
least 5 minutes, and check-that the" "CHARGE" Iamp 1s “OFF” and then start mspectlon

The “CHARGE” lamp being "ON”‘rndlcates that the mverter unlt is StIH energlzed by the main
capamtor '

—

. Check for loose wiring at termlnals and damaged W|res |
Check that the vents are not clogged by dust or debns
Check-that there is-no-dust on-the printed wmng board and inside the unit.

e.corb

. If the inverter unit has been unused for a long period turn on the power at Ieast once every
six months to check its operatlon The protectlon agalnst dust corroswe gas hlgh o
temperature and excessive humrdrty must be contrnued dunng any unused perlod Perlodrc
inspection is required. o

5. Do not allow excessive vibration of the unit since damage may occur.

6. If necessary, perform megger test only for main circuit terminals with a DC 500V megger.

Note : Perform megger test with the terminals shorted. Do not fest the terminals on the printed
circuit board with a megger.

7. Measuring instruments
Instruments may not show the correct measurements because of the PWM output wave

forms. Use the following instruments at the specified locations.

Measurement Instrument type Location

OQutput voltage Rectifier type analog volimeter - QOutput terminals U, V, W
Current ~ |~ Movingiron type + CT Each ‘phase “of ‘motor and’ inverter
Power Electrodynamometer type Input to inverter

. — 40 —
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SECTION #1

11-1'Fault Detection
The followings are the fauli displays and corrective actions. Check:the: cause:before: taking

corrective action. If the same fault occurs again after taking the corrective. action, do:not-try

to restart‘since inverter.damage may. result.:Make ‘Sure the : CHARGE lamp- is. off-when -inspecting.

Fauli Display

Probable Cause

_ Actton

Inverter capaolty does not rnatch the ,

“motor’ ratlng

i Increase 1nverter capaolty o

Short-circuit or ground fault of motor

Remove: the caliseiand: repair’

|intetior temperature of too™ high

circuit. Note 1

0C Overload or sudden change in load Decrease load
Acceleration or deceleration time is too Readjust_.TRH and 8RH
short .

_____ Inverter fault _ L Repair !
-+ /| Power supply voltageiis’too high - o Remove the ! cause

.O-P;E_ _Deceleration tlme is-too’ short : Readjust 8RH:

- V/F ratio incorrect Readiust SRH and 4BH

up Power supply voltage is too low Remove the cause
Regenerative discharge resistor overheat Decrease load, readjust 8RH

OH

- Decrease ‘ambient temperature

‘Main éircuit

‘| “Fault in inverter. Main rectifier diode or - |"Repair- ~~ T
fuse blown out GTR may be damaged . _ o b
Control circuit ,.Power supply fault m the mverter control_ p Bep}ajr,_ .

Note 1.

fuse blown out h

crrcmt

In case of ground fault of the Ioad it may not be detected by the mverter

and GTR may be damaged. "OC” is displayed upon retray.

Note 2:

If the power supply voltage changes suddenly, the main circuit fuse may blow

““out. In'this case; additional impedance can be added at the mput pOW@f srde:

to restrict the large charge current into the main circuit capacntor
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T-2 Parts Replacement and Precautions

1. Before replacing parts, check that _power |s no supplred to the rnverter and the main
circuit capacitor is not charged (CHARGE Iamp is not |Iiummated)

2. Replacement of parts on the printed wiring board must be performed by trained ‘personnel.

:Please. contact.your:dealer. .. ' '

3.::Remaoving -the -printed: wiring :board :: i _ B T . , ;

~roiThe “printed - wiringrboardzis - fastened: with: Iockmg supports at four-corners: Remove the
connectors on the circuit board, remove the locking support and then remove the wiring

~ board... '

4, Removrng connectors on the wrrmg Cil’CUIt board

Connectors are held wrth stoppers Release the stopper and pull the connector out carefuily.
Do not puII on. the W|re £ i R et et e S et T

@ Printed - @
. Y @ .owidng L .
- board . .
Printed A oan o
wiring ™ o
board
= @ o

j'o plug, the.connector .back.in, push it in place to.Jock with the stopper.

E'x'c'eSsive force may cause. 'damage' Hold the. print board and push gently. Also ch_ecK the
connector numbers and match the _pins correctly. : :

In some models the connector on the base' drive circuit board is drfﬂcult to get at In' such
case, remove the tocking support and lift the curcwt board 50 that” the connector can be
grasped ‘easily before removrng o R IR '

5. Replac:ng LED (7. segment mdrcator)

_ The LED mdrcator is plugged |n a socket and can be easrly replaced but rt should not be
removed unles_s: necessary. .
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-lf it must be replaced, refer to the foIloWing figure. The location and direction must be:

-.checked. carefully. - =0 w0 i o

:‘-?3”/‘43-' / e Openspin s

LEDM [ LED2 E-l

W " " Polarity indication
. .., on the bottom ol

: _]K Soctﬁet'

4
E 1 Printed wiring' board .~ ©* 7

/

- r. o '. |. t. = | .I -l—.I"I= ==

6 Repiacmg maln olrowt G-TFI (Tran3|stor) ‘
‘The connectmg W|res are not numbered Therefore when replaolng, numbermg the W|res |s

suggested to prevent mis-connection.

Apply a smcone compound on the contact surface of G~Tf—t coollng flns
Typical types of smcone compound are as foflows Alcan by Alcan Jomtal S-200 by Nikkei
Kako. The method of GTR checkout is shown below. A '

Type Form Qutline ‘ ~Equivalent Circuit

s ST A {1 B1|{ Bx :
masoontrkz |l llllS] [

‘Ohm meter (Tester)

[

| ‘j (P? ]

More than More than Less than ' Less than ==+ Less than
‘50 kilo-ohms ’ 50 kilo-ohms ©r5000hms, . . 7 L 500 ohms; . T 500 chms;
ST L e e more than " more than .. .. ‘more than ..
250 ohms . 250 ghms 250 Oth C

Note : Check the polarity ‘of the meter internéi ‘battery’ at the ohmmeter terminals, with -~
polarity as shown. It is necessary to apply a thin coat of a heat-conductive silicone

compound 1o the surface of the heat sink before attaching new G-TR.
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7. Replacing fuse: :
Refer to section 12-OUTLINE VIEW and check the location of fuses FU1-and .FU2. In:'some

models, they are located-at-the-center of the unit.

11-3 Troubleshooting . ,
Improper adjustment, wmng, or ir mverter malfunctlon can cause the fault relay to latch. To reset

a fault, the reset button must be pressed or. r‘eset\ b_y_.__rernote_s‘rgnai.

Figure 11-1 is a trouble shooting flow ‘cha_rt'i:n"the"‘evsent’"the motor does not run. page 41 shows

some trouble indications and.-causes. ...

When troubleshooting with power on, care must be taken to avord electnc shock Grounded
Atest equmment ‘may damage mverter D C BUS voltage remalns charged for several mlnutes

after power is removed

Fig 711 Troubleshooting Flow Chart When Molor Does Not fun

Motor does not

run
Is Motor wired properly? : I—'\&-{ Check Motor and wiring.
' T ; NO No tnput voltage at L1 L2, 13 or fuse
ls CHARGE lamp illuminated? l’——' (Fu2, FUR, FUT) biown out.
Are D.C. power supplies present? NO  i° No' -voifage 'be’tween'TQO and R20 or fuse (FU1)
{15V, +5V)? : is blown.
I.YES :
Does terminal {REF) voltage vary (0 to 12V) NO
when the variable resistor for speed SPEED POT is wired improperly.
reference is- turned'? : :
Aré terminals COM, ST-'and F/R on pnnted - NO * Wiring is wrong. Current as shown in the’ Standard
wiring board“wired properly? - _ . {-Connection Dlagram {Fig. 3 or 4). : o
| ves o
,«:-\[_rsvwe_wsforn'l\? qﬁ?zigna:hgrpgnn::eldj i NO | Printed wiring ‘boar.d suspected. Replace it.
wiring ‘board? R
YES
If “Fuse” are blown, check other parts for break
Base drive circuit on printed wiring board NO.
or main circuit devices is/are in fault. ST -ga\qu;ndﬁell‘:%rzto outilne to.find the location of .
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Test point Function Standard value or waveform
Symbol i
CTi-N15 . Control voltage : S d e —15V'
. - =18V Lo P : |
CT1-P15 © ¢ Control voltage : f L d o +15V
' . +i5v ‘ : j :
CTi-Ps | ' . Control voltage | L doei ¥ 5V
i + 5V ' ? : j
CTi-ov ‘  Control voltage . : SV COMMON
2 ov L
CT2 +U o _ PWM signal for sinuscidal wave .+5V
+wW Base drive circuit : :
—-U input signals 0
=V TR IR PR o SNERAS: 7 2x
The ‘output signal ‘of accele- | The S|gnal voltage varies from 0 to -—12V when
REF ration/deceleration circuit SPEED setting resistor is turned from 0 to =
(Actual frequency reference) *| ‘maximum. . :
:The output S|gnal of voltage The signal voltage reaches +5V when the freq./
A : volt. referenct (REF) goes up to ‘the equwalent
. ‘controb circuit: - )
& S -~} value of maximum motor voltage

Cnecking the base amplifiers afte‘r_G-TR_, r_e_p_l_aeement is @ good practice :

1. ;Remoye,yoi’_c:ege'éi_ L1, 1;2, 1.3 but keep Conrrol voltage. | | .

2, ;Run the inverter and check. base pulses with an oscilloscope. The ground lead of the'scope
§should be connected to the emitter and the probe on the base. Connectors (CN41-4 to -6,
CNB1-1 to —2 CN21 6 to -8 CN11 1 to -2 CN31~1 to -2, CN51 1 o 2) on the driver Board
%provrde access for measurementr Check a}il--srx base amp_ltf_r_er VQ'?F&Q?.S-. _Frgure..j] -2 shows

normal levels for proper operation.
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- FIGUREE 11-2 Base Pulse ...

TApoUtHISY T hin
CAbout —tav L o]
Ré'c;lullétof Board Functions
Test point-- L : .
P F’._, - -,, Function .. - Waveform example.
symbol o ravetn
Cr2 | PWM _signal Qf..‘sirius__o'i_d_él _wavé&_‘d.istribufion
) W ' _Ba\seiE drlvelcwcmt _ B
—y mpu sugna U W - - oV
—-W PWM signal
Waveform repeated every 60°
Curtent feedbéck S
CM to COM ;  Approx. 8V e
rate (under 100% foad)
Pulse havtng a frequency 1152 tlmes the mverter
_ Voitage / frequency_ OUtDUt requency
OF converter circuit
output pulse
" Voltage control
. g - Varies from 0 fo 5V with speed setting resistor varied
\' circuit amplifier .
from Q0 to maximum
output voltage . :
CTH Control voltage
P15 +15V d. ¢. voltage of +15V
CT Control voltage
N15 —15v d. c. voltage of —15V
CTi Control voltage
pP5 +5V d. c. voltage of +5V
M Control voltage
oV oV oV Common
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Factory

-No, | - .BC-Board -Symbol...-|.. ...+ -=Function. . B A .+ Remarks., .-
T ‘Connection - i

-1f . Output Hfr‘eduéhcy
1

2f . OQuiput frequency
2

J2 i " Note 1

BOHz ! Maximum output Vbltage__‘incrgases_ up
| frequency: 80Hz + | to maximurn'at 60Hz -
5080 - 50Hz T "Maximum output ‘ .| constant voltage from
HzHz .. .-.|..... . frequency 67Hz T | eotosoHz e

o R ez

BUS. discharge control ON.

, L o cut when, Dynamic
. J5 J5 DECEL o Connected

Brake Option used

Note : Other Jumper connections are for factory use. Removing or changing may cause improper
operation.

Note 1:If extended frequency ranges are required: A jumper at 2F will raise the maximum to
160Hz"{or double the original frequency). - " - S
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-4 Spare.-Parts. ... e _ _
It is recommended that the fQI‘I_cz'gwing‘-;parts be ordered with the inverter:unit in order to reduce
system downtime. Rank A signifies parts of relatively high necessity. Rank B signifies parts

of relatively low necessity.

jEA_ Rank

Fuses ... cooomly i G-TR ..

Inverter Type Form |—

Used' Qity |

Type Form

T URBBITTG400
VT130G1-4160KU2" |
o - .. PCI-8A

URBSITTC500

MG300NIFK2

12

UTI0GI-4200K U2

. URB3ITTC500
URBIITTCE30

PC1-5A

- =N

“ MG30ONIFK2

48

. B:Rank

Inverter Type Form

Condenser (Main Gircuif)

. Printed Wiring. Board

Ratings

Used Q'ty

Type Form

Used Q'ty

VT130GT-4150KU2

VT130G1-4200KU2

400V-2700uF

18

26

ARNI-889G
ARNI-910G
VT3D-2023A

1
1
2
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SECTION 12

UNIT OUTLINE

12-1 150kVA, 200kVA INVERTER UNIT (WALL-MOUNT TYPE)
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