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PREFACE 

This Instruction Manual describes the specifications, functions, handling and maintenance 
of the Toshiba low noise inverter TOSVERT~130H/H 1. Before installing and starting"up the 
drive, please review this manual for correct installation, wiring and adjustment procedures. 

Explanation of Symbols 

No. Symbol Explanation 

~ 
VTI?tOH I Terminal strip (terminals for wiring external to the 

1 inverter chasis) 

~ 
VTI30H I Internal connector (connections made to terminals to 

2 components within the inverter chasis.) 

3 f\Sh ~ Push and hold the push·button. 

4 @]-~ Release the push button. 

5 @]-~ Momentarily push the push-button and then release it. 

6 ~ Adjust the potentiometer/rotary switch with the screw 
driver. (a crosstip (+) driver is attached to each unit) 

7 ~~ Discontinue adjustment of the potentiometer/rotary 
switch. 

8 ( ~. Turn the speed potentiometer. 

9 7- 3 .l Refer to section numbered in box. 

10 I I I I I Digital LED indicator for frequency/monitor. 

11 
_~aution 

r- 0 
A caution mark. Observe all specified cautions. 
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Chapter I 

INSPECTION UPON RECEIPT 

1·1 Unpacking: 
Verify the following: (If you find any defect, contact Toshiba or the local supplier.) 
(1) Check for shipping damage. 
(2) Verify that the rated capacity and voltage conform to your order requirements. 

Please refer to "Oescription of Type-Form" on the following page. 
1 -2 Storage: 

If the inverter will not be used immediately upon receipt, and will be put into 
temporary or long-time storage, observe the following cautions: 
(1) Avoid storage in high temperature, high humidity, and areas which are dusty or 

contain metal particles. Select a well-ventilated place for storage. 
(2) If the inverter has printed circuit boards provided with an electrostatic charge 

prevention cover, do not remove them while in storage. When powering up the 
inverter, be sure to take off the electrostatic covers on the printed circuits 
boards. 

(3) If the inverter powered up for more than 6 months, it should be electrically 
connected on a semi¥annual basis to maintain the electrical characteristics of 
the large--capacity electrolytic capacitors. At the same time, check the 
functionality of the inverter. If left unused for a long period of time, the large~ 
capacity electrolytic capacitor bank will deteriorate, and will require 
reconditioning. (For its inspection, see section 11-5.) 

1-3 Warranty: 
Should the dr'lve unH fail to operate or is damaged for any reason related to our 
design, manufacture and testing, it will be repaired or replaced free of charge, 
provided that such failure or damage has occurred during the following warranty 
period: 

The warranty period of this inverter is 18 months from the date of shipment or 12 
months from the start of operation, whichever is shorter. However, the repair or 
replacement of the drive will be charged to the customer during the warranty period if 
failure or damage has been caused by the following: 
(1) A wiring or operational error, or unreasonable repair or unauthorized 

modification; 
(2) Unit damaged by a fall after purchase or during transportation; 
(3) Fire, acid, corrosive gas, earthquake, wind, flood, lightning, abnormal voltage 

and/or voltage spikes, or any other natural disaster or an act of God; 
(4) Use for a purpose other than those designed by the manufacturer; 
(5) The warranty will be limited should the enclosed self addressed stamped 

warranty card not be returned tothe manufacturer, seethe Extended Warranty 
Registration card in the front of this manual. 



NOTE: Description of the Type~Form Code 
The type and form of the TOSHIBA low-noise inverter TOSVERT~130H/H1 for 
HVAC are described below. 

Type Form 

T130 H1 U-4 080 80 

EXAMPLE: 

"0" . .. With operator panel 

" " ... Without operator panel 

"8" ... Box type (Type NEMA 1 enclosure) 
"U" ... Unit type (open chassis) 

L-CCD kVA: Capacity 

L...---1 "2" ... 200 V class (200, 208, 220, 230, 240VAC) 
"4" ... 400 V class (380, 415, 460VAC) 

L....---i "U" ... North American standard model 
" " ... Foreign standard model 

"HI" ... TOSVERT-130H 1 model 

"HO" ... TOSVERT-130H model 

"VT130: ... TOSVERT-130 series 

T130H 1 U-4080BO Describes a Tosvert-130H1 model inverter, with 400 
VAC class line operation, of 80 KV A [75 HP max ~ see section 7 ~3~2) with a 
NEMA 1 enclosure with operator panel. 

1-2 



Chapter II 
Characteristics of TOSVERT-130H/H1 

1. The drive's quiet operation closely approximates the motor smoothly operating 
across the sinusoidal AC power line: 
(1) The TOSVERT-130Hl Series allows low-noise operation by using IGBT's 

(Insulated Gate Bipolar Transistors - a Bipolar type MOS-FET), a new high­
frequency high power switching device developed by Toshiba. On the other 
hand, the TOSVERT-130H Series uses conventional G-TR's (Bipolar type 
transistors), and Toshiba's custom designed sine wave PWM method, which 
also reduces motor noise. If the TOSVERT-130H is configured with a noise 
filter, the motor noise is reduced to nearly that of the TOSVERT-130Hl. This 
noise level is about 1 OdB(A) lower than the conventional PWM transistorized 
inverters: 

1) TOSVERT-130H1 Series: 

[>--1 TOSVE RT -f30Hf I 
2) TOSVERT-130H Series: 

@ (Low noise) 

C>---1 TOSVERT -DOH H Fil ter I---@INOise reduced by oplional filler) 

(Option) 

(2) The carrier frequency for the sine wave PWM control can be changed to 
prevent resonance 'In the mechanical system. This allows for smoother and 
quieter operation for a wider range of applications. 

2. The inverter is especially designed for energy-saving systems, such as an air 
handling equipment in buildings, and fans, pumps, blowers, etc. 
(1) Energy-Saving Control: 

1) Energy-saving voltage/frequency 0I/F) pattern adjustments have been 
provided. 

2) Energy-saving operation can be automatically selected. 
(2) To enable continuous operation of the inverter under adverse power sources 

and load conditions, the following advanced functions are provided as the 
standard features: 
1) Automatic restart after instantaneous power failures. 
2) Automatic restart in case of fault, for up to 5 times, in the event of 

overcurrent. 
3) Stall Protection. 
4) Soft stall control (Selectable between overload trips). 
5) Deceleration limit control. 
6) Ground fault. 

(3) Easy operation from external control circuits. 
1) 6 types of frequency reference signals are standardly available for 

selection: 
o 3K ohm potentiometer (manual operation) 
o 0 - 10 (12) V OC 
o 0 - 5V DC 
o 4 - 20mA DC 
o 0 - 20m A DC 
o Input resistance 0 - 135 ohm 

2-1 



2) PI Control (set point control option) aHows automatic control of delivery 
pressure and flow rate of fan, pump and blower. 

3) The upper and lower limit output frequency can be preset. When the 
output frequency has reached its' upper or lower limit, an open collector 
transistor output is available 10r external use in each case. 

(4) In case 011ault, a Form C contact signal (dry contact) is activated. 
(5) Acceleration and deceleration time can be separately selected within the 

range of 0.1 to 300 seconds. 

3. Easy Start-up 
(1) By using the monitor function, the various inverters parameters (inverter mode, 

inverter status, current level, etc.) can be read from the builHn digital indicator 
(4 digit. 7 segment LED). 

(2) Adjustments can be made from the front of the inverter through a small dooron 
the operation panel, and read digitally on the digital LED indicator by 
depressing the monitor functions button. 
1) Voltage/Frequency (II /F) patterns can be easily selected the V/F pattern 

rotary selector switch. 
o 14 V /F patterns 
o 2 Energy-saving patterns 

2) By adjusting the potentiometers (acceleration/deceleration time, 
upper/lower limits, etc.), the monitor function is automatically activated, 
and the set value of the potentiometer is displayed on the digital 
indicator when selected. 11 an illegal/abnormal value is set, the built-in 
alarm system alerts the operator by flashing the display on the digital 
indicator. (e.g.-upper limit is incorrectly set lower than lower limit 
setting). 

3) A reset push-button switch is provided on the printed circuit board, and 
can be operated through the small door of the control panel. Reset 
terminals are also provided for external reset (dry contact). 

4. Diagnostic and Protection feature 
(1) In an instantaneous power failure, the inverter operates continuously if power 

recovers within 30 msec. 
(2) Grounding fault protection is assured as a standard function (optional in 

Foreign models) 
(3) Standard protective functions also include stall prevention, overcurrent, over­

load, short-circuit, overvoltage, undervoltage. overheat and internal fusing. 
(4) As another standard function, a current limit circuit is included which limits the 

load current automatically at the time of overcurrent. 
(5) A voltage limit circuit is also provided standardized for automatic prevention 

over voltage on the DC voltage in the event of overhauling loads with rapid 
deceleration times. 

(6) In the event of fault, the cause of the fault flickers on the digital LED indicator. 
Also, the monitor function allows you to read out the inverter status from 
memory for diagnosis of the fault. 

(7) A charge lamp LED is provided to indicate that the main DC capacitor bank is 
charged. 

2-2 



5. Enclosures: 
(1) 3 types are available: Sox type with operator panel (SO type: Boxtypewith front 

cover, upper and lower covers, and operator panel), Box type without operator 
panel (8 type: Box type with front cover, upper and lower covers, and without 
control panel), and open chasis type (U type: Unit type without front cover, 
upper and lower covers and control panel). Consult local supplier for units 
which are normally stocked in your area. 

(2) Both the incoming and outgoing power cables enter through the bottom for all 
size ratings. 

(3) The heat sink fins can be modified for mounting in a fully enclosed cubicle. 
(4) Units based on the UL standards are available. For details, please contact 

Toshiba. 

6. Other: 
(1) BuilNn microcontroller and custom LSI construction assure high performance 

and increased reliability. 

2·3 



Chapter III 
STANDARD SPECIFICATION 

The standard specifications are specified below 
Type Form OescriptlOrl 

200V' Glass 400V' Class 

VT130Hl 2035 - 2080 4055' 4160 TOSVERT-130Hl, Standard Type 
(3.5-8kVA) (5.5-1SkVA) 

VT130HO 2110·2800 422Q-4100K TOSVERT·130H, Standard Type 
(1,-eOkVA) {22-100kVAj 

VT130HlU 2035·2080 4055-4160 TOSVERT·130Hl, North American Model 
(3,5·8k.VAj (5.5·16kVA) 

VT130HOU . 4220·4500 
22-,OOkVAj 

(Note 1) VT130HO/H1: A Series 
VT130HOU/H 1 U: B Series 

TOSVERT-130H, North American Model 

(Note 2) The capacity of VT130H1 will be expanded as the IGBT device capacity is 
increased. 

For details, please refer to Chapter IV. 

3-1 Ambient Conditions 

Item DeSCription 

Installation place , Indoors 

Amblel1t temperature -10'C· 50-C (-1 O-C' 40'C if equipped with covers 

Ambient humid,ty Less than 90% RH (relative humidity): There must be no condensatio 

Vibration Less than 0.5G 
Eny,ronmen1al requirements , No corrosive gas. No dust or metal filings 

• 200V class for: 203V, 220V, 230V, 240V 
400V class for: 380V, 415V, 460V 

3-1 
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3·2 Rating of Equipment 

NO. 

1 
2 
3 

4 
5 
6 
7 , , 

10 
11 
12 

13 
14 
15 
16 

17 
16 
19 
20 
21 
22 
23 
24 

(Note 1) 

(Note 2) 
(Note 3) 

(Note 4) 

Model Capacity Rated Max. applicable motor rating 
/type (kVA) Current (4 poles) (kW, HPJ 

(Note 1) {AI 200V 20 V 220V 230V -
VT130Hl· 

2035 3.5 10 2.2kW 3 HP 2.2kW 3 HP 
2055 55 16 3.7 5 3.7 5 
2080 8 20 - 7.5 55 75 

ViI30HO' 
2110 " 28 5.5 10 7.5 10 
2160 16 40 7.5 - 11 15 
2220 22 56 " 15 15 20 
2270 27 68 15 20 18.5 25 
2330 33 eo t8.5 25 22 30 
2400 40 100 22 30 30 40 
2500 50 126 30 40 37 50 
2600 60 155 37 50 45 65 
2800 60 200 55 75 55 75 

360V 400V 415V 440V 460V 
VT130Hl· 

4055 5.5 7 - - - 3.7kW 5HP 
4080 , 10 HW 3.7kW 5 HP 5.5 7.5 
4110 " 14 5.5 5.5 75 7.5 10 
4160 16 20 9.2 7.5 10 " 15 

VT130HC>-
4220 22 28 11 11 15 15 20 
4270 27 34 155 15 20 18.5 25 
4330 33 40 16.5 16.5 25 22 30 
4400 40 50 22 22 30 30 40 
4500 50 63 30 30 40 37 50 
4600 60 77 37 37 50 45 60 
4800 '0 100 45 45 65 55 75 

4100K 100 126 55 55 75 75 100 

The above capacities are calculated values at 230V for the 200V class 
(No.1-12) and 460V for the 400V class (No. 13-24). 
When selecting an inverter based on the motor, please refer to 4-1. 
VT130H1 U and VT130HOU have the same specifications as VT130H1 and 
VT130HO, respectively, but their construction is different. 
When applying a motor noise reduction filter (option) to VT130HO or 
VT130H1, or when changing the PWM control carrier frequency, always 
refer to 4·1. 

3·3 Specifications of Input Power Source 

Item Description Remarks 

Phase. voltage. 200 v class 
freQuency 3·phase. 200/220/230V, 50Hz 

3-phase. 200/208/220/230V, 60Hz 
400v class 

3·phase. 380/400/415V. 50Hz 
3-phase, 400/440/460v, 60Hz 

Tolerance voltage: ±10%. FreQency: ±2Hz 

3-2 



3-4 Specifications of Control System 

Item Description Remarks 

ContrOl method SinusOidal PWM contrOl 

Output voltage Ma~_ output voltage Input voltage 

Output frequency 3-6713-80/3-,20 Hz See 4-3 
Frequency resolution Set frequency resolution: 0.07Hz_ Output frequency resolution: 0,001 Hz See 4-2 

FrequenCY accuracy +0.5'10 to m~~imum frequency (at 25 C-l 0 C) 

Voltage/frequency 16 voltage/frequency (V/F) patterns set by rotary switch' See 4-3 
ratio 14 patterns: Set patterns 

2 patterns: Automatic energy-saving patterns 

Overload (current) 120%·60 seconds. 100""· Continuous See 4-4 

Frequency set signal ()'S(6)V DC, 0-10(1 2)V DC. 4-20mADC. Resistance 0-135 Seee-, 
(Frequency command s.gnal) (Selectable by jumper pin) 

3-5 Operational Functions (1/2) 

Item Descnption Remarks 

Acceleration time 0,1 - 30/1 - 300 sec See 9-2 

Deceleration time 0,1 -30/1 - 300 sec See 9-2 

Upper I,m.t POSSible to set upper limit to frequency command value See 9-2 

lower limit POSSible to set lower limit to frequency command value See 9-2 

REF bias Possible to set bias to frequency command value See 9-2 

REF gain Possible to set gam to frequency command value See 9-2 

Start To be operated With dry contact at "close" See 7-2 
(Terminals ST to COM jumpered) 

Stop Coast stop of motor with dry contact at "open'" See 7-2 
(Terminals 5T to COM open) 

Forward/reverse rotation Forward rotation With dry contact at "open" See 7-2 
(Term.nals REV to COM open) 

Reverse rotation with dry contact at "close" 
(Terminals REV to COM jumpered) 

Brake Braking by capacitor charge (Appro~_ 20% torque) See e-a 

Energy-saving operation controlOperat.on by energy-savng pattern (Selected by rotary switch for See 4-3 
V/F pattern setting) arld automatic ener2y-saving operation 

Speed limit s.gnal output Open collector signal is outputted when the speed reaChed the upper See 4-6 
or lower limit (Terminals P24 to Ul or lL) 

Instantaneous power In case of rnstarltaneous power failure, the instantaneous See 4-7 
fa.ture contrOl power failure contrOl is activated 

Automat,c restart Irl case of a lault abnormality detected by the inverter, See 4·8 
the operation can be automatically restarted_ 

Soft Stall If the current load e~ceeds the overloed (Ol) detection level, the inverter See 4·9 
(Overload protectlorl control) allows continued operation without tripping the inverter by reducing 

the speed until the current load is less than the overload 
detectiorl value, (Selection 01 trip or soft stall is possible.) 

3-6 Protective Functions 

Item Description Remarks 

Protective functions Stall prevention, overcurrent, overload, short-circuit, overvoltage, 
undervoltage, instantaneous poy,rer falture (30msec), overheat See4·", 
protection, lused power circuitry, ground lault circuit detection 4-14 
are standard in North American models. 

Fault signal output NC or NO contact POint signal is ouputted II any 01 the following functions 
See 4-4, are activated: o..ercurrent protection, overload protection, ahort-circuit 

protection. overvoltage protection, overheat protection, and ground lauit 4-8,4-9, 

detection. However, II the soft stall Is selected at the time of OIfertoed or 7-4,9·3 

the automatic restart la selected, no fault aignal ia outputted, 

Fault reset Reset by reset push-button on PCB or dry contact See 7-2 
(Termirlals COM to RST) 

3-3 



3~7 Monitor Functions and Display 

Item Description 

Output frequer'lCy In normal operation. output frequency and the inverter status are 
displayed on the d.gital LED indicator.(OFF, LS. 3.0·67.0/80.0/120) 

Cause of fault In case of a fault. a possible cause is fhckered on the digital indicator. 
(OC, OCA. OCL, OL, OP. OPS, OH. FE. null) 

Monitor data By sequencmg the monitor push-button, or the adjustable rheostat, 
various items can be displayed on the digital indicator. (inverter mode, 
inverter status, frequency command value, voltage command value, 
current value, command frequency bias/gain, upper!lower limits of 
output frequency, acceleration/deceleration time) 

Charging of main DC Indicated by a LED on the front panel. 
circuit capac.tor 

""--

3~8 Output for Instruments 

--
Item 

Output for frequency meter 
Output for ammeter 

3-9 Enclosure 

Item 

Type 

Protective 

Cool>ng 

. 
Description 

0-lmA Dc full scale meter or 7.5V OC full scale meter 
O'lmA Dc full scale meter or 7.5V DC full scale meter 

NEMA Type I 
), open chasis 

Description 

typo 
NEMA Type I 

Chassis 

IP30 

IPOO 

Remarks 

See 4-10 
and 4-" 
$ee4-10 
and 4-11 

See 4-10, 
4-", 

and 4'12 

See3·12 

Remarks 

See 6-2 
See 6-2 

Remarks 

See Chapt 13 

Typel 

~~~---_-_-____ -________ .t", .. ~~'_O_"_f_O_'m __ to __ th_' __ U_L_(_U_"_d_'_" __ "_._'_"_L_'_bo __ ~_t_O_'_i'_'_'_"'_'_' ______ 1. ____________ J 
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3·10 Block Diagrams 
Block diagrams of VT130H1 and VT130H series are shown in Fig. 3·9-, and Fig. 3-9-
2, respectively. The inverter is roughly divided into the main power circuit and the 
control circuit. The main power circuit inputs the source power and outputs the motor 
power at a given voltage/frequency. The control circuit generates the operating 
sig'nals and controls the inverter for correct operation. 

The main circuit is primarily composed of: 
(1) Rectifier: Consisting of 6 diode bridges, it converts AC power to DC power. 
(2) Filter: Comprising a large-capacity electrolytic compacitor, it minimizes 

the ripple of the rectified voltage to maintain near constant DC 
voltage. 

(3) Inverter: Composed of 6 G-TR's (lG8Ts), it converts DC power to AC power 
at variable voltage and frequency through sinusoidal PWM control. 

The control circuitry primarily consists of: 
(1) Control power: 

Generates control power sources. 
(2) Frequency command Signal input: 

Interlaces frequency commands. 
(3) Microcontroller: 

Supervises various inverter controls. 
(4) A to D converter: 

Converts analog signals to digital signals to be inputted 
to micro controller. 

(5) PWM processor: 
Executes sinusoidal PWM control as commanded by the 
micro controller. 

(6) Gate drive circuit (Base drive Circuit): 
Generates signals transmitted to G-TR gate (base) switching 
the G-TR or IGBT. 

(7) Signal detector: 
Detects voltage and current in the inverter for control 
and protection. 

(8) Outside signal receptor: 
Interfaces outSide sequence commands such as run, stop, 
reverse, upper/lower limit signals. 

(9) Adjustment area: 
Sets V /F patterns and acceleration/deceleration time. 

(10) Display: Digital LED indicator displays frequency/monitor data. 

3-5 
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* Standard for North American models. 

(Note 1) 

(Note 2) 

Figure 3.9.1 Block Diagram of VT130H1 Series 

For the 200V class of 8kVA and below, only one DC fuse is inserted on the 
DC (input) side of the inverter; and on 11 kVA or greater, three AC fuses 
on the input side are used with no DC fuse. 
For the 400V class of 5.SkVA to 8kVA, one fuse is provided on the DC 
(output) side and, those greater than BkVA have three fuses on the input 
side and 1 fuse on the DC (output) side. 
For the 200V class of less than 8kVA, the control power source is obtained 
from the DC side of the main circuit. 

3-6 



(Note) 

"" ". 

, 

"" 
I 

I r I 

IIieroconuoU.r 

1rr Standard in North American models 

'oury •• ite" ror 
vIr p.tt.rn 
.. l.eUon '11111 
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Three AC fuses are inserted on the input side for both the 200V and 400V 
class. For the 400V class, another fuse is added on the DC side. 
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3·11 Outside Appearance 
(Box type with operation panel VT130H1-2035BO) 
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3-12Names of Components on operator control Panel and Adjustment Area 

Frequency Adjustment 
potentiometer 

You can change the 

Chapter X f 

Drrve SWitch 
Run/Stop 

Digital LED Indicator output frequency by 
tor frequency/monitor the potentiometer Mode Selector 

(4 figures, 7 segment LED's) .----+-----------r------;;"\ Switch 

When this lamp is lit the 
main capacitor is 
charged. 

Momtor op'''l:j~I~ 
area 

Danger of electrical 
Shock exists if DC bus 
(capacrtor bank) istamp· 
ered with. 

Charge: DC Bus 

L=====:"'~=============-j Charge Lamp 

Inside the MONITOR AREA (Adjustment area) 

• The inside of the adjustment area, located on printed Circuit board, is easily 
accessible by opening the small adjustments door. 

• The following adjustments can be made from the adjustment area: 
1) SW2: DSW: Dip switch ~ 

Allows to select the following operations by this switch, 
1] Selection of If/If' (carrier frequency) 
2] Selection for use or no use of bias/gain in response to frequency 

command (4-20 ma application). 
3] Selection of either trip or soft stall when experiencing overload, 
4] Selection of acceleration/deceleration time multiplier (x 1 or X 10) 

2) SW1 : V IF patterns: 
Rotary switch for V /F pattern selection & 
Allows selection of one of 16 V /F patterns. 

3) PBS1: MPBS: 
Monitor push-button switch 14 -10'1 
Monitor mode (shows set value) of parameters by pushing this switch. 

4) PBS2: RESET: 
Reset push-button switch 14- 1°'1 
After eliminating the cause of a fault, reset the fault by pushing this switch. 

5) D RH: 
Potentioments Rheostat for adjustments 19 - 2j' 
Allows the settings of acceleration/deceleration (ACC/DEC) time, 
Upper/lower limits (UL/LL), reference frequency bias/gain (RB/RG), and etc. 
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Chapter IV 
DESCRIPTION OF STANDARD SPECIFICATIONS 

4-1 Rated Current of the Inverter: 
4-1-1 Rated Current of Inverter and Selection of Motor: 

The table of the standard specifications shows the maximum applicable motor rating 
of a Toshiba 3-phase, 4-pole motor. It should be noted that the capacity of an inverter 
varies with the rated voltage of each motor. 
Generally, the required rated current needs tends to increase in special motors such 
as a multi pole motors, explosion-proof motors, submergible motors and high­
frequency motors. Special care should be taken when applying inverters to such 
motors. 
When selecting an inverter based on the motor rating, the selection should be based 
on the respective rated current and not on the inverter capacity (kVA), and the 
following formula should be established: 

IINV > 1M (Inverter ampere are greater than motor full load amperes) 

IINV: Rated current (Al of inverter 

1
M

: Rated current (A) of motor (Load current, if available) 

4~1·2 Selection of Motor (sizing) Due to Carrier Frequency Change Considerations: 
If the carrier frequency is changed, the motor sizing should be selected according to 
Table 4-1 as compared with rating in Table 3.2. 
Further, when a large capacity motor (greater than 100 H P) is used on a light load, 
motors should be limited to those that are one rank above. If a motor of Jarger 
capacity than the maximum applicable motor rating is used, the invertor may become 
unstable and not function properly. 

Table 4~1 Motor Sizing Consideration due to Carrier Frequency Selection. 

~ 
If If' 

Model (fype) Carrier Selection Carrier Selectiorl 
JP2 Frequerlcy Frequency 

VT130H1 A 16kHz • 8 kHz a 
B 12kHz 0 6 kHz a 

VT130H C 0.5k·1.5kHz • 1.5 kHz(-} • 
D 0.5--1 kHz 0 1 kHz 0 

(*): Used when motor noise reduction filter is used. 

(Note 1) Explanation of codes 
o : Standard selection (no derating of unit ampacity) 
• : Derate by 10% reduction of units ampacity (90% of table 3-2 rated current) 

(Note 2) Jumper pins A and 8 are on VT130H1 models only_ 
Jumper pins C and D are on VT130HO models only. 
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4·2 Frequency Resolution 

This inverter has 2 types of frequency resolution: resolution of frequency command 
signal (which is A/D converted and is inputted to the microcontrolier), and resolution 
of output frequency to the motor. 
'When the maximum output frequency is 67Hz, then: 

1) Resolution of frequency command value (10 bits) is 0.07 Hz (Set frequency 
resolution) and 

2) Resolution of output frequency in operation (16 bits) is 0.001 Hz (Output 
frequency resolution) 

These resolutions are illustrated in Fig. 4-2. Thus, the frequency command value 
varies at 0.07Hz resolution, while the actual output frequency of the inverter varies at 
0.001 Hz in acceleration and deceleration, which allows for a very smooth 
acceleration and operation. 

(Note) When the maximum frequency is 67Hz, the 10-bit resolution will be: 
67Hz x 1/2'0 ~ 0.065 ~ 0.07Hz, 

indicating that the frequency changes about every 0.07Hz. 
With the same maximum frequency, the 16-bit resolution will be: 

67Hz x 1/216 = 0.001 Hz, 
meaning that the output frequency changes about every 0.001 Hz. 

Output 
frequency 

Max.t -------

o 100% 

Frequency command signal 
(Enlarged) 

Output frequency 
in operation 
(16 bits) Input 

Set frequency 
Every (10 bits) 
0.001 Hz -1 t5L .J----1 Every 0.07Hz 

Fig. 4-2 Resolution of Frequency 
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4-3 Voltage/Frequency (V/F) Pattern Setting 
A rotary switch for Voltage/Frequency 01 /F) pattern selection is provided to adjust the 
output voltage/frequency pattern for optimum operation suited to the application. This 
rotary switch provides the following functions: 

(1) Selection of maximum frequency: 67/80/120Hz and 
(2) Selection of voltage/frequency (V/F) ratio 

Fig. 4-3 shows the pOSitions of the rotary switch notches and the V/F pattern 
characteristics. Maximum output frequency of 67Hz (normally 50Hz motors) can be 
selected at notches 0-6, 120Hz, at notches 7 and 8, and 80Hz at notches 9-F. 
(normally 60HZ motors) 
Table 4-3 shows the criteria for v/F pattern selection. 

'Ittlrn 
nulllber 

I 
~ 

Vir pattlrn .election 
'.1/1 ratio Notch 

Auto energY'savlng , 
Weak • Weak· mlr'lOr Boost , 
Standard C 
Stalldard . minor Boost , 
StrOr'lg • Strong· major Boost • 

rotary .wi teh (SWl) 

, , , 
. ' • 
@ • • • 

" " 

Output 
vol ta'le 

, ., " .. , 
OUtput lrequlf~ey 

'otch '/F rltlo 'at tern 
number , Standud (j) 

• Sundud ® 
(floteh; , , .' ." ------------------

Output voltage 

, 
Outt!ut frequency 

otch VIP nUo 

0 Auto. energy-saving 
1 Boost , Weak' minor Boost , Standard , Standard' millor Boost , StrOllg , Strong· major Boost 

so .".. 
Outt!ut frequency 

Ma.illlUIII 
lr.qulfn 

12061 

--
Fig. 4-3 Positions of Notches of V IF Pattern Selection Rotary Switch 

and V /F Pattern Characteristics 
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Adjustment of the V/F ratio is made based on the factors described below. It is 
necessary to select the best V/F pattern suitable for the operating conditions and 
load of the application. An incorrect selection of the V/F pattern may result ina rough 
motor start, and may activate the stall prevention circuit orthe overcurrent protection 
circuit. 
(1) ViF Adjustment Factors: 

1) Load torque characteristics: 
As the torque increases, the V/F pattern should be increased. 

2) Voltage drop due to cable length between inverter motor: 
The smaller diameter and the longer the cable is, the higher the V IF pattern 
should be selected (overcoming cable loss). 

3) Inverter carrier frequency: 
If the higher carrier frequency is selected, a higher V/F pattern should be 
selected. 

4) Normal input voltage fluctuation: 
If the power line is lower than normal, a higher V/F pattern should be 
selected. 

(2) How to select V IF patterns: 
If a V/F pattern higher than necessary is selected it may deteriorate the motor 
efficiency and increase motor noise. It is desirable to select the lowest possible 
V/F pattern which is sufficient enough to run the motor. 
At a higher V/F ratio, certain types of motors may become "unstable" and may 
result in the current hunting or activate the overcurrent and overvoltage 
protection circuits of the inverter. 
A V/F pattern selection may be made using the following procedures: 
1) Set a sufficiently long acceleration time (100 - 300 seconds) 
2) Select a 10werV IF pattern by operating the rotary switch (SW1) as follows~ 

Max. frequency 67Hz: Notch "1" (50Hz motor) 
Max. frequency 80Hz: Notch "E" (60Hz motor) 

3) When the load issmall enough to allow observation of the motor rotation, 
check if the motor starts to rotate when the output frequency is less than 
5Hz. If so, the operation can be continued with the present setting. If the 
motor does not start as less than 5Hz, stop the inverter at once and 
increase the V/F pattern by one step ("2" or "0'1, and again try starting 
the motor. 

4) If it is impossible to observe the motor rotation, a correct v/F pattern can 
be selected from the starting current by using the monitor function; i.e., 
set the accelerating time at 300 seconds, push the monitor push-button 
to obtain the monitor mode, and display the feedback current (IFB) 
" C "on the digital indicator . 

. ,- , ,", ., 

.'- , '-' '-' 
In this condition, run the motor, and note to see the time (Tx) from the 
initial current increase until a decrease in current is noted. This time (Tx) 
should be less than 30 seconds (1/10 of the accelerating time). 
IfTx is less than 30seconds,Ieavethe notch setting in that position. If it is 
more than 30 seconds, stop the inverter, and increase the V IF pattern by 
1 step ("2" or "0") and check the above again. By repeating these 
procedures, select a V/F pattern with which the current decrease time 
(Tx) is within 30 seconds. 
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5) Set the acceleration time at a time matching the load. If the acceleration 
time cannot be achieved as selected, increase the VlF pattern until it is 
achieved, or you are at the maximum setting. (If faster acceleration is 
required, you may have to increase the rating of the inverter.) 

Current I ,--:iO _____________________________ 30_0 __ s_ec~o-n-d-s---T-im-e 
LJ t , , 

Run Tx: (30 sec or less) 
300 seconds Time 

(Note) Automatic energy"saving operation: 
The output voltage will be automatically adjusted according to the load 
current level. (I.e., if the load current decreases, then the output voltage 
will be decreased if in the energy"saving operation. (Notch 'F' on SWl 
for 60Hz operation.) 

4·4 Overload 
This inverter has an overload capacity of 120% for 60 seconds. 
The inverter has a 110% continuous current rating operation. Any current loads over 
110% are detected as an overload. 

Time 

60 seconds 

, 
i 
i , , , , , , , 

--~-, , , 
I 
I 
I , L----i---+-__ +-_____ '--___ Current 

100% 110% 120% 

Rated 
current 

140% 

Current 
limit 
started 

180% 

Overcurrent 
trip 

Fig. 4-4 Overload Detection 
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Overload detection is essentially to provide protection to the inverter. If the motor 
on the inverter will not be damaged by the inverting overload levels, then no 
thermal relay is necessary on the motor side. However, if the rated motor current is 
less than this detection level, a thermal overload relay is needed for motor 
protection. The overload detection level can be decreased by increasing the 
feedback current which is done by the adjustment of the rheostat 7RH located in 
the adjustment area (See Section 9~2). Note that if this is adjusted it will also 
decrease the stall activation level. If an overload condition exists, the following 
protective functions will be activated (See 9-3): 
(1) Overload trip (Fault): 

" CI C' is flashed on the digital indicator, and the motor stops in the coast stop 
mode. 

(2) Soft stall: (phase back) 
The output frequency is flickered on the digital indicator, and the output 
frequency is lowered to decelerate the motor until the overload detection is 
released. This selection allows continued operation, but overrides the 
acceleration time which was selected. Soft stall control is possible if the load 
requirement is reduced at lower speeds. 

4~5 Frequency Set Signals 
Five types of frequency command signals (frequency command values) can 
determine the output frequency. They are: O~5V DC, 0-1 OV DC, 4~20mADC, O~ 
20mADC, and 0-1350 resistance input. They can be selected by selecting the mode 
selection switch or the jumper pins (JP9, JP10) (Section 8-1). 
The input impedence for each type is as follows: 

1) 0-5(6)V DC (Approx. 20k n ) 
2) 0-1 0(12)V DC (Approx. 40k n ) 
3) 4-20mA DC (Approx. 240 n ) 
4) 0-20mA DC (Approx. 240 n ) 
5) Resistance 0 - 135 n (Approx. 4k n ) 

Fig. 4-5 shows the relation between the frequency set signals and output frequency. 
Notethis figure shows the values before any adjustments of the bias/gain of 
frequency command values. 

(Note 1) Even if an operating command has an input, if a frequency command reference 
value is below 3Hz, "LS" is displayed and the inverter does not run. However, if 
the frequency command reference value is above 3Hz, the inverter starts 
smoothly from OHz. 

(Note 2) To set the bias/gain of a frequency command value by the potentiometers 
(1 RH and 2RH), it is necessary to select "RA" at the dip switch SW2 (For 
adjustment methods. see section 9-2.) 
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Fig. 4·5 Frequency Command Signals and Output Frequency 
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4·6 Output signals when the Upper/Lower Limit Output Frequency is 
reached. 
When the upper/lower limit output frequency is set and the output frequency 
has reached either limit, the corresponding open collector signal is activated. 
These signals may be used for external sequencing of multiple units. The 
-outputs (open collector) may be used with an internal (P24) or external power 
source. A maximum of 40 ma total may be drawn from P24 for this purpose. A 
low power relay option board is available for higher output ratings. 

The outputs (open collector) are rated for 0.5 amps (maximum) at 24 VDC 
(maximum) when used with an external power source. An interposing relay 
may be utilized for larger loads. 

CAUTION: The external power source voltage must not exceed the P24 
supply voltage. 

Fig. 4-6 shows the relation of the upper/lower limit with the signal output 
(open collector.) 

VTl30H 

Output frequency 

M .. ----------------)'1 
/ , 

/ I / 

UL 
, , 
I , 

Operating frequency I , 
I 

LL I 

/ , I I 
/ , , I 

/ I I / I 
/ , I 

0 , , , , I Frequency command , 
I I , I , , , 
I I , , 
I I I 

I I I I , 
Upper limit (ULl: I I 

V , 
open collector I I ! output 1 ) ON 

J i I Lower limit (LL): 
, 
I , 

open collector • I , 
I 

, 
output ! l I 

ON I I ') I I 

Fig. 4-6 Upper/Lower Output Frequency Limit and Output Signals 
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4·7 Instantaneous Power Failure Control 
In case of a power failure, the inverter will continue operation according to the 
following chart: 

System must be restarted 
1------------------------':5-~, 

Manual Restart: . 
(a) If system is stopped, system will restart upon a manual ~START" command. : 
(b) If system is running, an "OC" or uOP"fautt may occur, requiring a manual ~RESET" : 

before "STARr' : 

Auto Restart: (Jumper JP8 in "AUTO" position): 
(aj If system is stopped, without fault condition, system will restart normally. 
(b) If system is running, or infaull condition,system may attempt restart depending on 

conditions present. 

, , , , , , , , 
I , , 
i , 
i 

f-________________ ~M~A~I~N~C~IR~C~U~IT~U~N~D~E~R~V~O~L~T~A=G:E~D~E~T=E=C~T~E=D ________ .i 
i 

o 

NO FAULT 

normal 
operation 
maintained 

Drive will maintain controlled deceleration until power r 
returns, unittnen re-acceleratesto normal speed. In some : 
models, depending on load inertia, this controlled i 
deceleration may continue for longer than 100 ms. 

i , , , , , , , , , , , 
, , , , , , , , , 

, , , , , , , , , , , , , , , , , , , , , , 
i 
i 
i , 

J51-_iL' 
i , 

50 

Failure Time (milliseconds) 

Fig. 4.7 Momentary Power Failure Recovery Chart 

The above deceleration control is performed as long as to the control power 
sources (+5, +24, +15, -15,) are retained on the main control PCB and gate 
(base) drive PCB. 

(1) Instantaneous power failure of less than 30 msec: 
As long as the DC main circuit voltage is held above the voltage drop detection 
level, the DC-DC power source converter continues normal operation. If a voltage 
drop is detected when the DC main circuit voltage decreases to 85% of the rated 
voltage of the main circuit input power source, then there is deceleration control. 
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(2) Momentary power failure of less than 100 msec: 
If the main circuit voltage drops below 85% of the rated voltage of the inverter unit 
during an instantaneous power failure, the control circuit detects a "MUV" (Main 
Circuit Under Voltage). At this time, a forced deceleration operation is activated 
which witt decelerate the loaded motor (regeneration mode), such that main DC 
Bus circuit voltage is maintained at a higher level by the regenerated energy of 
the motor. If the main circuit power source is recoveredwhle in this condition, the 
inverter reverts to the normal operation with smooth acceleration of motor to 
selected speed. This control remains activated as long as the control power 
sources are retained by the motor's regenerated energy. 

Power source 
voltage 

llnstantaneous power cut-off 

100"/" ----..J....~ 

Inverter 
Main circuit 
voltage 

85"/. ---- ,...~..-r 

MUV 

Inverter 
Output 
frequency Decelerating Cons ant 

Decelerating 

Figure 4-8 Momentary Power Failure of Less than 100 Milliseconds 

(Note) In the type-forms VT130H 1 -2080 and below, control power is supplied from the 
DC side of the main circuit through a DC-DC converter. Therefore, the inverter 
may continuously run smoothly, even when instantaneous power failure is 
greater than 100 msec., if the load wk2 is large enough to supply regenerated 
energy from the load. 

(3) Instantaneous power failure of more than 100 msec.: 
If the run operation command (Run and ST) and a frequency command is present 
the inverter will attempt to restart. However, if the motor is stitt rotating the 
inverter may fault on overcurrent (OC) or overvoltage (OPS). The inverter would 
have to be reset (at push-button P82 or reset terminals) before operation could 
restart. To automatically restart into a rotating motor see section 4-8. 
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4-8 Automatic Restart (Jumper J-8 set to on) 
When automatic restart is selected, the inverter will restart on powerfailures of 
greater than 100 msec. It will attempt to restart when certain faults are 
detected, as listed in Table 4-8. 

Table 4-8 Automatic Restart Modes 

~" 

Faults Detected Where Inverter Faults Detected Where Inverter 
Will Attempt Restart Will Not Attempt Restart 

OC-overcurrent up to 5 time OC-overcurrent after 5th attempt 
OCA-short Circuit of transistor 
OCl-phase to phase short 
Ol-overtoad (if load remains over 

120% for more than 60 sec.) 

OP-overvottage (due to short OPS-ovelVottage at the inverter input 
decel time or Incorrect VIF pattern) OH-overheating 

EF-earth (ground) fault 
Null-incomplete microprocessor 

Instantaneous power failure il"litillzation 

Note: See Table 12-1 for possible causes and corrective measures of the above faults. 

Free Run 

Motor speed 

Detection of possible I 
auto restart failure I 

--~nL--------~-----+----_ 
Inverter 
operation 

Inverter 
output 
current 

(OC level) 

Overcurrent (OC) 
detection 

1 second 
I. • 2 
I !second~ , .. '~'~"~'CC"d"l-______________ ~ ______________ __ 

inn 'I 
i------~-----h-----r~--:........--L---

t 

I 
I 
I 

n h 
! t 

Fig. 4-9 Time Chart for Automatic Restart 
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4~9 Soft Stall Protection 
The inverter has an overload capability of 120% for 60 sec. This should be 
adequate for variable torque loads of centrifugal fans, pumps and blowers. 
In the event additional current is needed to go from a lower speed to a higher 
speed and a large accelerating current (torque) is required (depends on the 
acceleration time and inertia of load), an acceleration time override can be 
selected which allows the frequency to decrease, This will reduce output 
current below that of an overload, and acceleration such as not to trip the 
overload (Le" the acceleration time may take longer than selected on 5RH.) 
This feature is termed "soft stall", 
If soft stall prevention is not desired, Dip Switch (SW2) bit 2 (second switch from 
left) can be switched to OL position. 

4-10 Monitor 
This inverter has a digital LED indicator that displays various data including 
output frequency, values set on the adjustment potentiometers, inverter status 
and the cause of a fault. The monitor function allows the userto select what data 
is to be displayed. The monitor function is selected using the blue push button, 

4-10-1 Digital Indicator 
Fig. 4-10-1 shows the layout of the digital indicator. 

00=0 0=0 O=g 
, 

0=0 
= 0=0 = = 

0°=00 0=0, O=t = 0 

r OIG 3 r 1,,0::;':.:G..:2::---=O,,'.::G..:,_..;0::;':.:G,,0,,-, 

Monitor code Data 

DIG3: Monitor code display area 
(2 dots "." flickers in the monitor mode and displays It'S monitor code, see Table 4-'0-3) 

01G2, 01G1, OIGO: Data display area 
(Frequency. time in seconds, %, etc. area displayed in alphanumerics) 

Fig. 4-10-1 Construction of Digital Indicator 

4-10-2 Monitor Flow Chart 
Fig. 4~1 O~2 is the flow chart showing typical monitor operation. It 
shows how the monitor shifts to the corresponding mode according 
to the status of the monitor push~button, the potentiometer 
adjustment, fault trip, etc, 

4~1 0-3 Five (5) monitor modes are available. Table 4~1 0-3 describes the 
control, operation, and display involved in each monitor mode. 
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, 

y 

MPBS 

~ 

N F8JJlt cause display mode CaUM of 

~~:Q::m:'.~J~!!;I~::~:I~C~i2 __ JfIoUIt fUck8f1il 

4 

:::";'Y--lL~~":'''~'~~~''''±;"~' m;""gL __ J Only monitor code fllekera 
(Exemple) V I :1:;:[:;:1 

Ra:ndom II(;(l(!SS mode 

(mmp!e) !.--I ::1::::1:::1 

acans i 
Ilutton i I 

, 

MP8S 

~ 

151 'I,<I{<I 

RH = Adjustment Potentiometers 

Fig. 4-' 0-2 Monitor Flow Chart 
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Table 4-10-3 Monitor Mode (1/3) 

DISplay sample Display sample 

No. (Bel0re ConHol (After Monitor mode Deseripiion 
operaMn) (Operation) opers!lOn) 

Output 1 [ ,.., ,. ,. 
[ Turn drive switch 

1 :..S [ 'z' ," ,. to RUN. frequency 

".~ 
display mode. 

.. 0_ 

[ , s 1 
Turn frequency [ baa] In normal operating 

" setting rheostat mode, output frequency 
10 right. (CW) (3 to 67/80/120 H.t) end 

.~ 
inverter status (OFF, LS) 
are displayed. 

1 S ,"1 '''1 Turn frequency [ , 
S 1 v.v setting rheostat '-

10 lelt. (CCW) 

JrJ:: 
I .,.,., '"'! Turn DRIVE SWITCH [ ,.., eo ,M 

[ :;0 .. , .... ' to STOP. 
!,." ,. 

I , , I "- ... ~ 
"" . 

1 
' , r. i"i! Turn OFF MODE SEl 1 :..5 1 "I '.'.V 

SWITCH. 

"·b OUYO 

SeQuential Data shown in Table 4·, (h4 , 
[ ~ -'-I Push monitor push- P,I I 01 I"J ,'. ':. 

button briefly until access mode can be displayed ill a set 
o. [ ;"$ I display changes. order, based on the inverter 

status. 
or I ,so.cl Search for the deslred data 

according to the displayed 
monitor code, 

~ 
Either discrete or continuous 
scan readout mode is 
selected based on how long 
the monitor push-button 

I is pushed, ":" flickers on 
DIG 3 (See time chart). 

[2J-~ 
1) (;.: ; 01 PUSh monitor push- I~ I 1) Discrete Read displayed 

button momentarily. readout function dala. 

""'"' '''~-
~.'K 

1:,- 1 
Push monitor push- lu 1 

The next function is 
button momentarily. sequenced and diaplayed 

each lime the monitor 
push-button is pushed, 

~ 
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Table 4-10-3 Monitor MO(ie (2/3) 

Display sample 
ContrOl 

DiSplay sample 

N" IBelpre 
(Operatlcn) 

(Atter Monotor mCde Description 
opera loon) pp"rallOn) 

" Push and hold 2) [)ata functions are 
monitor Continuous contiuously sCDnned every 
push-button. "'" 600 ms, in the set order. 

readout 
mode 

Removing hand from 
push-button stops scan 
at displayed function. 

", For example, continue 
pushing MPB even 
during operation 

I ' '~r '~ o ,~,. "!. 

'60H"~ 

'I ". 1 

1 ;' 1 lu 1 
Output frequency display 
mode shifts to monitor 
readout mode. 

Il/ 1 I:: 1 

Monitor data is 
sequencially displayed. 

1 :: I !e I 
I ,~~ 

1 1/" 1 

1,'-' 1 I: I 
I: I I; I 
I) I I" I 
1'- I 

'" 
I 

Ie I [,.I I 
k I h I 
[I., I [Q] ~ I ,~,-, ,Ii I 

,:'~,.'" 

SequenCing of data stops. 
Displayed data remains 

Take finger off unchanged if you keep 
monitor push-button. pushing the switch. The 

monitor returns to the 
original output frequency 
display mode. 
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Table 4-10-3 Monitor Mode (3/3) 

Display sample Display sample 

No. (Belore ContrOl (After Monitor mode Description 
operal,o~1 operatIOn) 

, 
I ,-,~-,: 1 I Turn adjustment I; I Random A set value ollhe ad-

'_" I rheostat. access mode 

I (. ~ I 1-' I justed rheostat is 
-' automatically displayed. 

I , •• "1 r: I ~'f' B ";" flickers on DIG3. p' .. ~ .. 
After 3 seconds from 

driver adjustment. the monitor 
t.-' I automatically returns to 

I' I the original mode (out-
PI.It frequency display 
mode for example) 

For about 10 seconds 
after turning on the 
control poIIIsr, this 
random access mode is 
not available. 

(See lime Chart.) 

4 I·'· ,." ,., I Tum adjustment I,r ,,'i .-: I Set value Monitor code flickers to alert 
. ,_'i~'·v rheostat. ' """.' alarm mode of an unreasonable setting. 

Correct the unreasonable 

(MOflitor Code setting. if,", Flickers) 
~ driver 

(See4·12.) 

, 
I ,. "';1 Occurrence of fault I f' ,. I 

Fault cause Should a fault occur in 
'.; ' ...... ~, !. display mode operation, a possible 

cause is flickered ,on 
(Flickers) display, 

I (': p. I 
By pushIng the monitor 
push-button, the monitor 

(FliCKers) 
shifts to the sequencial 
access mode, and reads 

I c: ...... out the data related to 

I the faulty condition 
(inverter status, 

(FliCKers) current level, set 
value, etc.). 

Random access mode is 
nOI available 

Reset the monitor, If 
the automatic restart 

I OC I Push reset push- has been aelected, the 
bution inverter wNI be auto-

matically restarted. 

~ 
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Time Chart in Sequential Access Mode (Example) 

1) Discrete readout mode 

I" "I I" "I I"' "I Push-button 
for monitor 
(PBSI) 

Epush pUShj ~pushij 

I • -I 
~push 

12!1"' .. ( 12!1", .. c jlalSM .. e ~- 12!1111_ 

Oisplay ;.,-, ,", 1 
.. '''' ·V ':! I 

2) Continuous readout mode 

Push-button 
for monitor 

I} I ," ," lj ,J I ~, 

'"'" (,' 

,;)iV. , 

L Return to 
original mode 

Display ::o.o! .Id I U I := Jf ,a~ I fa, 130.0 
I. lOO ..... c .1. lOO __ c I J,--.-l 

Time Chart in Random Access Mode (Example) 

L Return to 
original mode 

ContrOl 
~wersour~~ __ -+j ________________________________________________________ _ 

I"

APprox. 
Random access 
mode is 
available 

Adjustment 
rheostat 

Display 

10 sec . 

. - -I 
IRandom acceSs mode 
:during this time. 
I • 
I 
I 

I 

::0.(1 ( 11 P':: I 

is not available 

rWW'~ 
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4·10·4 Monitor Data and Display Order 
Table 4·10·4 lists what data are displayed in what order when the sequential 
access mode has been obtained by pushing the monitor push·button (PBSI). 
Line No. 0 in the table represents the display before the monitor mode is 
activated. The number in { I indicates the order of data displayed on the 
digital indicator in the sequential access mode. Afterdisplaying line No.1· No. 
12 data, it returns to the display of line No. 13, which is the original display (No. 
0) before the monitor mode. 

CAUTION: 
If a fault on the inverter is activated, and the cause of the fault is 
flickering, the corresponding inverter data can be obtai ned by using 
the monitor function. Write the data down to aid in determining the 
cause, and how to eliminate the fault, before resetting. 
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Table 4-10-4 Monitor Data and Display Order 

Available monitor data and 
I 

Monitor Data 
display order by mverter status 

STOP RUN RUN 
"-

Moniior 
I 

Display STOP RUN 
No. Data Name Code ~d, DescriptiOfl Stop (Below 3Hz) (Above 3Hz) 

0 Output fre· - - ! Operallng frequency! 
quency/fault fault cause ,-,.- .- :..:; ,::;.-: n ,.,,"," .. ~.", 

1 firmware / .. : firmware type and Note 1 
version No. version nllmber 11) III 11) 

2 Irwerter mode INVM <, Vlf pattem and dip 12) 12) 121 
J switch position 

2 Inverter mode INVS Operatmg condilion 13) 131 13) 
status " (Aocelerating. de' '.' deoeleratmg, etc.) 

4 frequency FC 
F 

frequency command 14) 14) 14) 
oommand value value (Hz) 

5 Curreflt value "B ,. r Detected current 151 15) 15) 

" value (%) 

6 VoHage VC 
" 

Voltage command 16) 161 16) 
command value , valve (%) 

7 Bias of fre RB Ooutput frequency (Hz) 171 17) 171 
quency : at 20% frequency 
command value command value 

B Gain of fre· RG Output frequency (Hz) 18) IB) 18) 
Quency 

, 
at 100% frequency oJ 

command value command value , 

9 I frequeflCY UL Upper limit of 191 191 19) 
upper Ilm·,1 

,. 
output frequency (Hz) 

10 frequency LL lower Itmit 01 (10) [10] [10] 
lower limit < output frequency (Hz) 

" Accelerating ACC Accelerating time [III [11) [11) 
time ,-' (sec.) from 0 to 

I 
Max. frequency 

12 Oecelerat"lng DEC Decelerating time [(2) (12) (12) 
time '., (sec I from Max. 

freqllency to O. 

13 Output fre· - - Operating frequency/ [13J [13J [131 
(O( Quency/fault fault cause 

O,t:,.:: :..5 jr. ,., 
""'J·V 

(Note 1) 
(Note 2) 

The number in [ ] indicates the readout order in the sequential mode. 
When a fault occurred [13], the monitor displays the frequency at the time of 
the fault, preceded by A, such as A 60.0 (Data is retained for 1.25 msec. 
following the occurrence 01 a fault.) 
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RUN, STOP 

fault 
(Example) 

," "" (fliokers) 

1') 

121 

131 

14) 

15) 

16) 

17) 

18) 

19) 

[to) 

[IIJ 

[12J 

[(3) 

,..". .'. (flickers) 

Remarks 

~ 
Inverter 
status 
Before 

monitoring 

Start of 
monitoring 

After 
monitoring 

(Return 
to No.O) 



(Note 3) Explanation of inverter status mode 

., , ,-, B 
Hexidecimal number 

. '-' U 

I 
Display Detail of Status Display Detail of Status 

(Hex.) % %v % Z (Hex.) % ~ % % RUN REV ACC DEC ACUV MUV MTV STALL 

,-, RUN REV ACC DEC r, ACUV MUV MTV STALL 
c- c' 

-- -- -- --, RUN REV ACC DEC , ACUV MUV MTV STALL , , 
-- -- --

c' RUN REV ACC DEC ct ACUV MUV MTV STALL 
-- --=, RUN REV ACC DEC -' ACUV MUV MTV STALL 

-' -' 
-- -- -- --

u RUN FOR ACC DEC u ACUV MUV MTV STALL , , 
-- -- --

C RUN FOR ACC DEC c ACUV MUV MTV STALL 
-' -' 

-- --
[, RUN FOR ACC DEC 6 ACUV MUV MTV STALL 

--. ., RUN FOR ACC DEC ., ACUV MUV MTV STALL , , 
-- -- -- --

:..=: RUN REV ACe DEC r, ACUV MUV MTV STALL Co 
-- -- --

r. RUN REV ACC DEC Co ACUV MUV MTV STALL =, -' 
r. --

R 
--

n RUN REV ACC DEC ACUV MUV MTV STALL 

b Co 
--

RUN REV ACC DEC ACUV MUV MTV STALL 

r -- -- r --
c RUN FOR ACC DEC c ACUV MUV MTV STALL 

-' --
cf 

--
c, RUN FOR ACC DEC ACUV MUV MTV STALL 

E --
RUN FOR ACC DEC E ACUV MUV MTV STALL 

F RUN FOR ACC DEC F ACUV MUV MTV STALL 
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Inverter status mode examples: 

Example 
, 

Display Detail of Inverter Status 

,-, ,-, -- --, '-' '-' AUN REV ACC -DEC ACUV' 

,-, , --
2 ~I , RUN AEV -Ace DEC- ACUV 

,-, C' --

I 
- --

3 '-' '-' AUN AEV ACC DEC ACUV 

c' :' ! 
--

ACUV , , I.. RUN 

I 
AEV ACC DEC 

,-, , --
ACUV 5 ,-, , AUN AEV ACC DEC 

I 
,- , -, -A-CC DEC ACUV 6 '- '-' AUN FORD 

Inverter status mode abbreviation descriptions: 

RUN: 
REV: 
ACC: 
DEC: 
ACUV: 
MUV: 
MTV: 
STALL: 
RUN: 
FORD: 
ACC: 
DEC: 
ACUV: 
MUV: 
MTV: 
STALL: 

Inverter is running. 
Inverter is running in reverse rotation. 
Inverter is accelerating. 
Inverter is decelerating. 
Inverter detected undervoltage of AC main circuit. 
Inverter detected undervoltage of DC main circuit. 
Inverter detected peak voltage of DC main circuit. 
Stall-prevention circuit is activating. 
Inverter is not running. 
Inverter is running in forward rotation. 
Inverter is not accelerating. 
Inverter is not decelerating. 
Inverter detects no undervottage of AC main circuit. 
Inverter detects no undervoltage of DC main circuit. 
Inverter detects no peak voltage of DC main circuit. 
Stall-prevention circuit is not activating. 
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-- --
MUV MTV STALL 

--
MUV MTV STALL 

MUV -MTV" STALL 

MUV MTV STAll 

--
MUV MTV STALL 

-
MUV MTV STALL 



i 
I 
I 

I 
i , 
I 
I 

i 

(Note 4) Explanation of inverter mode: V/F and SW 2 Data 

Hexadecimal rlumber 

V/F and SW2 Code ·U ,- -, 
:::' 

Display 
(Hexadecimal) 

I) , 
2 
S , 
S 
6 
7 
e 
~: 
,:: 

~" 
" 

I 
'. 
d 
E 
;:: 

(Note 3) 

• -' '-
I I 

Selection of dip switch 

(SW2J Display Switch 

% ~ % % /: 
(Hexadecimal) Position 

number 
O=OFF If RA SS ,1 (SW1J 

0000 " RA SS Xl c, 

° '.' 
0001 " RA SS XlO , 1 
0010 " RA OL Xl 2 2 
0011 " RA OL Xl0 , 3 

" 0100 " RA SS Xl , 4 
0101 " RA SS XlO S 5 
0110 " RA OL Xl 6 6 
0111 " RA OL XlO ,', 7 
1000 If RA SS Xl 13 8 
1001 If RA SS XlO :;: 9 
1010 If 

I 
RA OL Xl ,<:: A 

1011 If' RA OL XlO I:- 8 
1100 If RA SS Xl C , 
1101 If RA SS Xl0 " 0 
1110 If i RA OL Xl E E 
1111 " RA OL Xl0 := F 

(See 9,3,) (See 4·3,) 

Explanation of firmware version No. 

Code 

~ 

· '-' , · , , , 
, 

., , · ,-, 
, 

,-, 
'-' , 

: Version No. for VT130H 1 Series 
I 
I 
I , 

~ ________ __ 1 

,-, 
'-' 

: Version No. for VT130HO Series 
I 

I , , I 
~ ___________ J 
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Item I Display Display ConditIons and Data Displayed 
example 

Output I ' 2;' I , Output frequency 
frequency , I_' Output frequency is displayed in integal numbers. Output freQuency 
display 

from "3" to "120" Hz is displayed when the V/F pattern selection 

rotary switch is set on "8" or "9". 

Firmware version number 

I I-I, I DI I (Type of software) 

Inver1er mode: (Data on jumper pins, dip switch and V/F pattern) 

I CI I -' (Hexadecimal) 

Inver1er lu I 
Inver1er status (Status of inver1er in operation) 

status (Hexadecimal) 

~ , 
Frequency command 

i 1:= I (Hz) 

i 

I Ii:' [ 
Potential (voltage) command 

(%) 

, 1 RH: RB: Reference bias , 
Set value ~: =, .-, I , Set bias of frequency command (Hz) I 

I .... '-' 01 (Frequency at 20% reference frequency) 

adjustment 

rheostat 2RH: RG· Reference gain 

F I ,- C '-r I Set gain of frequency command (Hz) 
-' C' '_', '_' 

(Frequency at 100% reference frequency) 
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Item Display Display Conditions and Data Displayed {*I 
example 

I OC: Over current (instantaneous) If the inverter detects 180% 0 

I , ,-, (" I of the rated current, the inverter trips. and "OC" flickers , '-' '-
I~ 

on the indicator, 
, 

I 

,I 
DCA: Short circuit at starting (an output transistor short-Circuit X 

I I I ,., [ ,-, is likely to occur on start). If this is the case, the inverter trips. 

I L' ,-, 
and ''~CA'' flickers on the indicator. 

I Fault OCl: load side short circuit at start up X 

I causes , ,-, ,- , I Phase to phase short-Circuit is likely to occur on the load side at 
,_, ,_ I-I display starting, the inverter trips. and "OCl" is flickered on the idicator. 

I 

I 
Ol: Over load 

, When the Inverter detects overload. it trips, and "Ol" is X 
I 
! I 

,-, , I flickered on the indicator. 
'-' ,-I If the soH stall has been selected. the inverter does not trip but 

I 

I 
I 

~-
continues running and phases back the frequency, 

, 

I ! 
I 

OPe Over Potential (voltage) 

I When the inverter detects over voltage on the DC Buss 0 

I ,-, - I i ! i '_' ,
U 

(200V senes of DC400V; 400V Series of DC 800V] it trips. 

I 

, 
I and "OP" IS flickered on the Indicator, 

I i 
(*); Restart (0; will be; X: will not be) attempted. 
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! Item 

I 

Display ! Display Conditions and Data Displayed 
e:<ample 

3RH: Ul: Upper Lim" , 

E 
,.. ,-, I , ,- c:: Value set on potentiometer 3RH for the upper limit of the I '-' 1,:1. ,_, 

frequency command (Hz) 

4RH: lL: Lower limit 

I 
I: L 

' ,-, ,-, 1 Value set on potentiometer 4RH for the lower limit of the 
, ' .. 1. '-' frequency command (Hz) 

Set value 
, 

lof 5RH: ACe: Acceleration time 

I: ' -, r,,-, I 
adjustment .r =, t..'I_' Value set on potentiometer 5RH for the acceleration lime (sec.) , 
rheostat 

r: 
6RH: DEC: Deceleration time 

t.. -, ,-, ,-, 1 
I =, (,., '-, Value set on potel'ltlOmeter 6RH for the deceleration time (sec.) 

7RH: IFB: Current meter f: ,- , r. (""l . '- , ,~' '-' % of Rated Current (%J 

OPS: Overvoltage failure 

I r'O'- I 
, 

If the inverter detects over voltage on the Incoming supply X : , -" =, I voltage, it trips and 'OPS" flickers on the Indicator. 

I 
OH: Overheat 

I ,-, LI I ! When the inverter detects an over-temperature condition, X 
! 

,_, I I 

, , it triPS and ""OH" flickers on the indicator. 
I 

fault EF: Ground (earth) fault detection 

causes I ,- ,- I When the inverter detects a ground fault, it trips and ""EF" is X ,= ,-
display flickered on the indicator. 

null: Initial unmatch 

I" '-' 
, • I , , 

'·null" is flickered if the inverter fails to Initialize. X 

(*): Possibility of automatic restart (0: Possible, X: Impossible) 
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I 
I 
i 

4-11 Display Digital Indicator 
The output frequency of the inverter and its status, the values set of the adjustment 
potentiometers, and fault causes are displayed on the digital indicator of the 
control panel, as shown in Table 4-11, 

Item 

CAUTION 
If a fault on the inverter is activated, and the cause of the fault Is 
flickering, the corresponding Inverter data can be obtained by using 
the monitor function. Write the data down to aid in determining the 
cause and how to eliminate the fault before resetting. 
To reset the inverter after a fault, open the small door on the front 
panel and do one of the following: 1. push the reset push-button on 
the main control PCB, 2. activate a remote reset signal If It is wired to 
the inverter terminals, 3. or remove control power to the Inverter and 
restore the control power. All three methods will reset the inverter. 
For more detail, refer to Chapter XIII on Troubleshooting. 

Table 4-11 Data Displayed on Digitallndleator (1/5) 

Display 
example 

Display Conditions and Data Displayed 

I 
OFF: 

, 1
'--/"'/_-/"-/ ,"",_-'--',C""'I , , "OFF" IS displayed when MCGB is turned ON and DRIVE SWITCH 

I-'s in the STOP position. 

~----~----------------~ 
LS: Low Speed 

i "LS" is displayed when operating commands (RUN and ST) are 

I L5 received and the frequency command value is below 3Hz. 

While "LS" is being displayed, the inverter does not produce 

output power. 

I f--------t----------------I 

I 
Output 
frequency 
displays ,- ,., I-, 1 c' ,. ,_, 

Output frequency 

Output frequency is displayed with one digit after the decimal point, 

Frequency from "3.0" to "67.0" Hz is displayed when the VfF pattern 

selection rotary switch is set on 0, 1, 2, 3,4,5, or 6 ! 

I 
I 

Output frequency 

Output frequency is displayed with one digit after the decimal pOint, e,,-, ,-, I ,_, ,_ • ,_, Frequency from "3.0" to "SO.O" Hz is displayed when the VfF pattern 

selectIon rotary Switch is set on 9, A, B, C, 0, E, or F. 

4-26 



4·12 Flickering of the Digital Indicator 

, 
I 
, 

The digital indicator may flicker during the operation of the inverter or when 
adjusting a potentiometer. 

Flickering occurs due to the following possible causes: 
1. The stall prevention circuit is activated during operation (Normal). 
2. The values set on the adjusted potentiometers are not normal 

(for example LL is greater than UL), 
3. The frequency (3-67,3-80,3-120 Hz) range was changed by the V/F pattern 

selection rotary switch after the inverter was put in the run condition. 
4. A fault occurred, 
5. The automatic restart routine is in progress. 

Table 4-1 2 shows possible causes of the flickering of the digital indicator. The 
flickering will stop when the cause has been eliminated and the inverter returns 
to a normal operation or status. 

Table 4-12 Causes of Digital Indicator Flickering 

Category Monitor mode Cause Corrective Action 

inverter i Output frequency Stall prevent.on circuit is activating 1) Reduce load 
indicates display mode (Excess of 120% rated current) 2) Review selection of V/F pattern I (that .s, the 3) Review accel/decel times 

frequency flickers) I Soft stall IS activating (When soft stall IS 4) Check input power , 
selected under 120% - 60% sec. overload) , 

I 

Accelerat.on/deceleration .s terminated Normal operation will resume 
wh.le setting an upper/lower limit when adjustment is completed. 

i Automatic restart IS activated. Flickering of "lS" is normal , until actual restart occurs, 

Alarm Random access mode, I FollOWing abnormal setting was made: Readjust and obtalll a legal selling. 

Set value alarm mode, When setting "(Ull<' (lL)", the 

Sequential mode 
! 

(Ul)" (ll) Ul: Upper limit monitor code of "lL" flickers, 

{that is, a monitor , (Ul)" (FC) Ll: lower limit 

code flickers.} , (Ll) ,,(FC) FC: Frequency command , 
, (RB) + (RG) = RB: Frequency 

Maximum command bias 
frequency RG: frequency 

common gain 

Alarm Output frequency Upon starting the operation, a V/F Return to the V/F pattern with the 

display mode. pattern with different maximum frequency same maximum frequency as 
Sequential access (67,80, 120Hl) was selected by adjusting before the adjustment. Any of 

mode (that is, a the V/F pattern selection rotary switch. the 16 V/F patterns can be 

monitor code selected if the inverter is not 

flickers.) selected to RUN upon turning 
on the power. 
If you wish to select a V/F 
pattern with different frequency 
aiter starting the operation, 
tum off the power once, or 
reset the inverter. 

Fault Fault cause diSplay Occurrence of a fault being flickered Eliminate the cause, push 
mode (that IS. fault on display, the reset push-button and 
cause diSplay flickers.) restart the operation. 
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I 

, 

! 

4-13 Setting and Adjustment 
Regarding the setting and adjusting of each function, refer to Chapter IX, 
Adjustments. 

4-14 Operation by Software 

No. 

1 

2 

3 

4 

5 

6 , 

7 

8 

9 

The following 9 functions are handled by the software in the built-in 
microcontroller: 

Table 4-14 Operation by Software 

Item Description 

Run/Stop Controls running and stop of the in~erter. 

Emergency stop at fault When a fault occurs, the software trips the m~erter under certain conditions 

Automatic restart When fault occurs, the mverter determines if the automatic restart may be 
possible. If possible, it executes the automatic restart program. 

Voltage/Frequency (V/F) Selects and controls one of 16 V/F patterns. 
pattern selection 

, 
.. --_. 

Stall detection When the main Circuit current (IFB) exceeds the stall activation le~el, 
the software functions to pre~ent the stall. 

Overload detection 

I 

When the main Circuit current (I FB) exceeds the overload detection level, 
the software starts calculating the overload. 

Deceleration limit When the regenerated power from the motor is so large as to increase 
the DC voltage abo~e the set value during deceleration, the software 
extends the deceleration time. 

Momentary power When an mstantaneous power failure occurs, the software prevents a 
failure contrOl stall of the motor by controlling the output frequency of the inverter 

i 
in harmony with the voltage drop of the DC main Circuit, to assure 

i smooth operation upon recovery of the power, 

Monitor control Displays data on the digital indicator. 
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Chapter V 

SPECIFICATIONS OF OPTIONS 

Various options are available. Please refer to the separate Option Guide for 
correct connections and adjustment of the optional functions. If you wish to order 
an additional option, please contact Toshiba. 
The following information outlines the major options: 

5·1 Built-in Options 
(1) The PI control operates from a signal of (1-5VDC or 4-20mADC) from a 

process detector used to control pressure or flow rate of pumps, fans and 
blowers. 

(2) Control Panel (With control equipment Applicable to BO type) 

111110 El 0 • 

01 
(3) Control Panel (Without control equipment: B type) 

I I I I I • 

01 
(4) Coating of PCBs 

When the inverter is likely to operate in an environment involving high 
temperature, humidity, or a corrosive gas. Acoated PCB has a longer service 
life than an uncoated one. Please contact your local Toshiba representative. 

(5) Relay PCB 
This PCB uses relay contacts for indication of the upper limit "UL" and lower 
limit "LL" 

(6) Pneumatic Controller 
This option board has a pressure transducer mounted on the board to 
convert a O~15 PSI pressure signal into a speed reference to control 
inverter frequency. 

(7) Preset Speed/Run Indication 
This option board provides two functions. It provides a contact closure 
indicating that the inverter is running. It also provides selection of a preset 
speed for functions such as "jogging". 

(8) Pneumatic Controller with Preset Speed/Run Indication 
This option board combines the functions of the PneumatiC Controller 
with the functions of the Preset Speed/Run Indication board, all on one 
single board. 
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5-2 Externally Mounted 
(1) RFI Noise Reduction Filter 

This is used to reduce the RF (EMI) noise near an inverter in operation. 
(2) Remote Control Station 

It allows manual operation control. 

(3) Control equipment 
The following control components are available for remote control of the 
inverter operation: 
• Frequency meter: (Analog display) 
• Frequency potentiometer: For setting frequency. 
• Frequency POT dial: Precision potentiometer setting indicator dial. 
• Drive switch: Runs/stops inverter. 
• H-O-A selection switch: For selecting HAND, OFF or AUTO. 

5-3 External Options Requiring Partial Adjustment 
(1) Motor Noise Reduction Filter (For TOSVERT-130H only) 

An inverter using the PWM control generally causes a higher motor noise 
level than experienced with an across the line power source. This filter is 
used on 130H (not required on 130H 1) if motor noise reduction is required. 
By using this option, the noise can be reducedtoa level almost equal to that 
of an across the line noise of the motor. Refer to section 4-1-2 for 
adjustments. 
NOTE: The unit requires a 10% derating of output current for this option. 

5-4 External Options Requiring Inverter Modification 
(1) External digital display 

This is used to take out the digital indicator (4-digit 7-segment LED) for 
displaying frequency/monitor data outside the unit. It can be used at the 
maximum distance of 3m (8 feet) from the unit. 

(2) RS232 Serial Communication link with Basic Software. 
Used to monitor and limited control of the inverter throught a personal 
computer. 

(Note) The following options are scheduled to be added: 
1) 3-step speed selection 
2) 6144f output 
3) JOG 
4) 81 NARY code input (8 bits) 
5) D/A conversion 

Contact your local Toshiba representative for availabifity. 



Chapter VI 

INSTALLATION 
This inverter must be always installed in the upright position. 
1) The ambient temperature should be between -10oe ~ +SQoC. (-10~C ~ 

+40' C if the unit is equipped with covers). When installing the inverter inside 
(a self-standing enclosure cubicle or a large self-standing cubicle,) complete 
ventilation should be assured to maintain the ambient temperature of 
between -10' C - +50°C. 

2) Avoid a hot, condensating humidity, dusty, and metal filings. 
3} Select a place free of corrosive gases and machining solvents. 

In a hostile environment, coating (option) on the PCB is recommended. 
4) The drive should be installed in an environment (AC line) free of vibrations 

and noise. It should be accessible for maintenance and inspection. 
5) Do not submit the chassis to mechanical shock or distortion. 
6) When incorporating the unit into a cubicle, the cubicle's inside ambient 

temperature must be considered. 
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ondoor poace Iree 
olMat humldlty, 
dust aM steel 
particles 

09 
, AI .... ays pertorm 

grounding 
ICiass 3 special 
earth) lor optimum 
operahon tha: 
causes no electnc 
shOCk and 
operation errors 
due 10 no,sa 

< Do no! Ins!all the 
unit In a vlbrat,ng 
Or unstable ptace 

\\ --
< A>OJd a place 

Ciose 10 an RF 
sourCe 

/1 

, Use the unl! tn the ' AllOw extra space 
- 10'c· ·5Q"camb,ent to ensure 
lemperalure range ventolaloon, 

S·C , 

"'" than 
, "'" / "',. lOclII 

o~ 
than 5,. 

Inv.rt.r I'IOU 
than 

'1l!!!;,wr 5,. 
\1 ., It"" '( l'Ior. than / lOcm 

/ 
o Espec,ally, ."Old. 

place e.posed to d"e<:t 
sunloqh! 
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7·1 Cautions for Wiring 

Chapter VII 

WIRING 

Correct wiring should be assured by referring to the Standard Connection 
Diagram (Fig. 7-2) and the Standard Cable Size and Selection forthe Main Circuit 
Wiring Equipment (Table 7-3). 
(1) Do not connect the commercial powersQurcetotheoutputterminals U, V, W. 

This is not covered by warranty. 

Power 
source 

Inverter 

1.1111) Til"') 

UllSl ncvl 

I.JtTl 1'1',*1 

Motor 

c::=;(J9 
(2) Always connect a surge suppressor across the Me exciter coil of the 

contactor, by using the shortest possible wiring. 

Recommended surge killer: 
Marcon Electric K.K. 
DCR2-10A25 (0.1 ~ F & 100 n) or 
DCR2-22A25 (0.22 ~ F & 220 n ). 

(3) The ground terminal E must be grounded with a cable thicker than 3,5 mm 2 

(12 gal 
200V Series: Class 3 Ground resistance: Under 100.11 
400V Series: Class 3 Ground resistance: Under 10 n 

(4) The input terminals of the AC power source should be correctly connected to 
the correct source voltage. (Do not put 460V on 230V unit). 

(5) Use a shielded cable for outside wiring coming from the Input terminals 
(CRF, REF, IRF, OV) for frequency potentiometer, and the output terminals 
(FM, CM OV) for the instruments, and for external control connections 
(ST, RUN, REV, RST, COM) 

(6) Use a O~1 mA DC meter if connecting an external frequency meter and 
ammeter. The connection of the ammeter also requires installation of a 20K 
potentiometer for scale calibration. 

(7) If the reverse rotation command is not inputted on terminal REV, the inverter 
starts running in the normal rotation bydrivecommand RUN. To make it start 
in the reverse rotation, input the reverse rotation command to the terminal 
REV. 
If the rotation is opposite that of desired, reverse any two output motor 
leads. 

(8) The 4 ~ 20mA current input signals are not isolated from the control circuit. 
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(9) Wiring Routes 
The main three phase power leads should be separated from the DC 
and AC control voltage wiring by at least 10 cm (3 inches). In cases 
where these wires must cross, they should be crossed at right 
angles. If it is impossible to maintain a 10 cm (3 inch) separation, the 
control wires should be placed in metal conduit which is grounded on 
the receiving end only. All small signal pair wires (such as frequency 
set, frequency meter, current meter) should be twisted pair (even in 
the metal conduit). Do not put three phase power cables and control 
power wiring in the same conduit. 

(10) Accidental trip of the ground fault protection circuit. 
When a motor is driven by an inverter, an accidental ground fault trip 
may occur due to harmonic current which can flow from the ground 
through the motor and the cable leakage capacitance. This condition 
can be corrected by adjusting the ground fault sensitivity current 
adjustment and/or the addition of a harmonic filter. 
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7-2 

3PHASE AC 
POWER SUPPLY 

INPUT CIRCUIT 
BREAKER 

(RECOMMENDED) 
Meea 

Standard Connection Diagram 
(1) 200V Class 2035 - 2080 (1/4) 

208V, 220V, 230V 

LINE BYPASS (OPTIONAL) 

CTTI 
~ 

.~ ------------------------------------------------ ----------.. , ....... -- -., : ,.----------------------- -- ~----------------------------.. .., ..... --.,: 
: : .. ----------------------------------------------------..:~-.,:: 
1 1 I I " 1 
I I , MOTOR NOISE I I , OUTPUT MOTOR 

: :: ~?~~ LINE :,~.rON \ :: : ~'6~a~~NOED) 
I I I Me FILTER REACTOR VT[30H Il. I II I 
: ,I (OPTION) (OPTION) 10fI'TlCIHI CT,Tl :: I,'~" 

~-'-""+-f-~ LIIAI TIIVI ... '----'~ - " i I n'}--"r~ I Q ~;--.;"" 'I:)~ 
-'-+-LI--~ U I l2(SI lnlv : I' I :~,. 

- - I '" " , MAIN CIRaJIT I I-iIL~ [',1.::,'.' 1M 
~-"-+--f-~~~~__ 0 3lTJ I T3(WI I...... '_" 

'" 

REMOTEFREOUENCV 
REFERENCE 
(OPTIONI 

INPUT 
CONTACTOR 

(RECOMMENDEDI 

Me o FLa 

o FLA 

SVRGE 

""""'''''' • 
"-, ;f- --@ 

,..':).----( CRF(+6VDC) 

:: : 
/'~ : . It r+_I- ___ ...l REF ". ., ... , 
" , ' " , 

---
I I 

I'W"'" .or-
IREGU...VOAj- ,.---------­

:oPT~ pwe 

"''-' RELAY 

: .. /1 

:CONTROl.. , , , , , , , , , , 

~+- .r------, ,! r:r :PRESSUA£; 

~..': 'CONIItRTER' 

'" 

I' r-~-r--"L..-____ ': 
To "GIE r • ___ ->< PRESSURE 

,.. REFERENCE 

'"------- , 

"t-----,-. 
-----, 

RUN' 
DRIVE COMMAND 

'" REVERSE 
.... ,;..~., 0 IIIF 

""fouttC + ,'" I : / COo;N[CT'OR_-, 
R[F'ERfI'lCE :.---t-t-------r-i-.... '3 \O/<IIU, 4 2 I 

REV 0 

, , , ROTATION 
COMMAND 

4->OoA -----~-:-------r-~~;;~.;':' ... --~==~1t~~~::~=4==r_--,1 : .--..t+------}-r/ 11'Jlf:Qo,l I 4. t : ,--,..., '-'~L..,!.r I; 1..,/. " ,: ,: 
USER'S 

.... 1.1. REMOTE 
AMMETER 
(OPTION) 

I ~l,: Q]]J _ ~Jt,.. ~o:4vTo8 1REV£R:5( I""'" 
I .' , ~, 1 

, INTERLOCK , , -OFF"IFOPEN :,1_.. ~ AM) 1 ~. AOJ. ORIVE MOOE sn. CHARGE: I, 
FM: REMOTE : '" ',' ':-r"', FREOUENCV, ... , I, ()P[RAnOH ..,.".EL ('OPTION) 'I 

METER '~r' '. l , 

ff'" -0'-" OCO'j , 
'MFREE , RUNNING STOP , 

(OPTION) .. I ..... ~ I ' • 
, .. ----~ , , 

NOTE: 

, , , ,: \::."1' "~I IoC;NTOR OPERATIO,", AREA ,II 
(III' I I 

: :t0U1 .. __ j._:-__ CM 100001 Ir-""'-;s.--II------I'-' 
, : T ,.., I"~ .... n 

, 

" , 
I, , FM _ fiil rAG1 , VII' ,-'''''"".-...;'' ROIOTf FAUlT RES£l' 
L---\;J-------~---- o)!-::, -l!.e!9 mcl I [2J f'USH llufTON SWITCH 

:.. _______ .: %IIH - 0 ftl 0" ~-------., EXTERNAL 

, r~L bL.LJ-' • , FAULT I ,. SIGNAL 
: IoI)N!TOR .... -----.... (FAULT AT CLOSE) 

l Jgccl t;J!.1 01 1'14 Lr;;.:::;--,.:.::-' 
, 'RHI I P8S1 'j,"-'.'.' 
, 'lUI. .-.---~ ACTIVEABOVEUPPERUMIT , '\ / , ,. 
: ~" ~. milES, ..... _L_'J' ....... ===-
, 0 "I!SZ : {1.1. ).!..: , 1!:~::::::::::~:::_:j' '.. " ,. ACTIVE BELOW LoweR LIMIT L--7- '", LL ~;- _____ r ""*--, 

: R£LA'I' 101"'1'014 I , I.. _____________ J 

MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contactor, Th-Ay (OlA)­
Over load Relay. On-PB-On push button, OFf-PB-Off push button, CTTl & 

CTT2-Bypass Contactors, Fault Fuse are not provided with the inverter 
power unit. All dashed line symbols are optional connections and 
components. 

® Wiring terminal symbol. 
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(2) 200V Class 2110 - 2800 (2/4) 
208V, 220V, 230V 

LI"E BYPASS (OPTIONAL) 

eTTI , 
.-----~----.--------------------- -------------------------.. --, 
: ~---~---------------------------------------------------.. ~--~ : 3PHASEAC: : .. _____________________________________________________ ..: ........ _,: : 

POWEASIJPPLV, I I ,'I 
I I I MOTOA NOISE ,I I OUTPUT MOTOR 

INPUT CIRCUIT , I I RIIDIO REoucnOfol II , OVERLOAD 

BREAKlD~: :: NOISE ~'~lcTOR VTI30H F'l TEA :: : (RECOMIJIENOED) 
IR£COMME~~C6: I • Ne (6~~6~1 (OPTION) 10f0"I'00II (T T2 I I I Tro-.., 

_- t ~--"\.....r- oLIHII T'tU) 0 ,--...." ""-. :'1 '~~ 
I I I , ~,.-

'---+-J.-f-~ ~' 21$1 T VI ,~..... I :=:='" 1M 
- ,. I I i MAIN CIRQJIT I , I 

'-+--f-~--L_~__ 0 L3m I TlIWl , :....,. .... -...!::' - ,--

"" 
, INPUT 

r----------
.OPTION PWIII , 
I PII 

:COJoITROl. 

D·, CONTACTOR 

0 • 
IRECO~NDEOI 

Me o FLB 

• '" 
"-, : f-

, , , , , , , , , , " . ~ ___ J< PRESSURE 
r . ,: REFERE~CE , " 

, ""'" @FAU,.T 
Th-I'ly """'",.,. - ~L RELAY 

• .. _--------

n. · , RUN-, 
REMOTE FREQUENCY 
REFERENCE ..... ------, 

, ORIYE COMMANO , 
(OPTION) 

AM_ REMOTE 
AMMETER 
(Of'lION) 

NOTE: 

~TOR OPERATIO~ AR£4 

'" 100001-

, , , 
-, , , , , , , , , , 

I, I, , , " ,. 
I~I"""" , , , , , , , , 
: ' , ' ,, _____ J 

" , , 
/' 

, REY' , REVERSE , 
ROTATION , 
COMMAND , , , , , 

• : USER'S 

• ~ INTERLOCI( , 
DRIVEOONO'F CLOSj , OFF" IF OPEN , 

1M FREE , 
RUN~ING STOP , , , , , , , 

MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contactor, Th-Ry (OlR)­
Over Load Relay, On-PB-On push button, Off-PB-Off push button, CTT1 & 
CTI2-Bypass Contactors, Fault Fuse are not provided with the inverter 
power unii. All dashed line symbols are optional connections and 
components. 

® Wiring terminal symbol. 
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3 PHASE AC 
POWER SUPPLY. 

INPUT CIRCUIT 
BREAKER 

(RECOMMENDED) 
MCGB 

(3) 400V Class 4055 - 4330 (3/4) 
380V, 415V, 460V 

LINE BYPASS (Of'TIONALI 

UTI -------¥_--- ---------------- -------------------------------..:;--, 
,..----- -- - - ------------- - -- ------- --------------- -------- .... "'i- --, : 
I ., , , 
I r -------------- ----------------_____________________ ......... -, I I 

: : ..orolt NOISE ::: OUTPUT MOTOR 
I I RADIO AEOUCTlCtl I I I OYERI.OAQ 

:: ~~:R ~1~fcTOR VTJ3QH "1 .. TEIt:: : (RECOMMENDED) 
: I Me lOPT1ON1 (OPTION) IOf>TOO CT T2 :: t f"-Ity 

~-~-""7"-i''''''~--'\..-r'"". ollllll T'IU'o --...... , ~~::~ 
~, I I' • , I 

~-... .:...~'+_~ LJ '01.21SI MAIN CIROJIT T2'/I..,o I 1-. ..... '. ::::~; 1M 
, I' , , I , 

--... t--r:'-.. L.~_- I 0 3(1) T IWI 0 : __ .. ~~---::::: .. 

"" 0 

u~:"~~ ,0 
0 

'0 
0 

N " '0 
0 D·, ! INPUTCONTACTOR 

IRECOMMENDED. 

" n' 
,~I 

0 

0 '" 
" 
, SURGE '" ;f- _@FAU.,T 

n-Ry "'-"""',.,. RElU 
0 

--;-t-~---- 0 eRr HVDe) 
, , , 

REMOTE FREQUENCY 
REfEAENCE 
(OPTION) 

.~ , , 
U r+-f----~o Atf' ". " .. --", . 

" ' ~",- .. ., OIRF 

,----------
:OPTIOH PWB , 
I PI) 

:COHTROI.. , , , , , , , , , , 
• 

... ----¥~--
, 

----?' =J~:~E , 

,,~----.,... 

"'" 0 
------~-., 

RUN: 
DRIVE COMMAND 

REII' 

F1'fEOVENCY ,-, 'T', ~ r--_~""i"'""'O·'''~'"O"''--, REII L, I 

REFERENCE -:.---t-~-------~-+-..1 t:~,_~l'::::~j'~ ... ~"~O~'E=~=·t=,~-.Ir- ~, , 
, , , REVERSE 

ROTATION 
COMMAND 

4_2OmA ----'t"t-------~-<4-~:;o Ov : : 
10PTION) r--~;-------L-1',/ I 4, 4 'i USER'S 

• INTER~OCK ! :! ... [---/rJ 'ot:ITIIJW/.o)~,TtR~U 1 Jo.. li.:vwe r~RSE rL 
A~'~~~~~R I I,""" I OFF I 

(OPTION) -_1.. :: :' AM i : FREQ AOJ. !)IIIVE MOOE SELCHAR(;E I [ 

1 D' ORIIiE -ON" If C~OSEJ I "OFF" IF OPEN 
t 1M FREE 

f~,RE~OTE (FM';:: :'>r-': OPERAnON HoNEL (OPTION I :: 
FAEOUeNCY '~ __ .' !' J ! 1 I 

I RUNNING STOP , 
~ETER .. ' "," , , I 

(OPTION) I '",' I r----J , 
, 

NOTE: 

I "\ yi' IoCWITOR OP£RATION .AREA I' , 
I "":'1 : , I I 
, " , 1 011', I • 

: : F"a .. -_tr+_-~ eM looOOls~lr~ ... ·~O~_+I,-.c"c,c,,--J.-' 
I :: : .. 
, I' , FM _ fiii1 rRG1 I VII' fI$T" REMOTE FAULT RESET 
"---~;,~-------_t--- o~ ~ ~ Uacl-' W r""-<o~-" flUSH euTTOH SWITCH 

:.. ______ ~ 0 $WI 0" ~-----~-. EXTER 

, ,-~, ~L I • : flWLT 
I 3R R - •• SIGNAL 
: IIIONITOR rr-_~_-.:=:::.Jf~T (U)$EI 

: -tccll;J' 101 "24 or-f.-r--" .. --I I ~ (; P851 ,.~"".., ACTIVE W"EN FREOUENCY 
, If UL \.-.:.---.. REACHES UPPER LlMT 
I h. J I " , [;) ~ '-.. ~ ... ..._-
, IFS FM C:!JESE, I.t. .t...... "',.-
, IR 0 "esz :: 1.1. ~-...: ACTIVE WHEN FREOUENCY , t~~:=:::===::~::~...::t I ' .. " ,. UPPER~OWERLI~IT ·-7-- G LL ~~~ ___ ~.r "-~-. 

1£1 : RELAY IOPTOHI , I.. ___ ~~ _______ ~J 

MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contactor, Th-Ry (OLR)­
Over Load Relay, On-PB-On push button, Off-PS-Off push button, CTI1 & 
CTI2-Bypass Contactors, Fault Fuse are not provided with the inverter 
power unit. All dashed line symbols are optional connections and 
components, 

$ Wiring terminal symbol. 
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(4) 400V Class 4400· 4100K (4/4) 
380V, 41 5V, 460V 

OTT' 
.----------------------------------------------------------.:-~---., 
: ~----------------------------------------------------. -~.~--, : 
, t ", " 
I , .. _______________________________________________________ , I I 

1 I"KI.$( ::: :: : OUTPUT 
Ii"O'W£A ~T' I I RADIO :n:1S£ I I , MOTOR 

I I ..01$£ LINE F",," " I OVERLOAD 
I I Me ",,-TER REACTOR VTl30H .., I I 
: r 10Pn0tt1 (OPTION) !OfI'TIONI ern :1' Tlt-R, ___ ++~~--;......r-' ~111t1 TIIUI .......:~.-, 

" , I' , , , ----.-;~~ 
'-+-I.+~~ ..J' L2(SI I I , I 
- .. " I MAIN ClROJIT 1-01 ~I·· , '::::~.' 1M 

__ • I I lIT1 'fl'WI : ... :,,~_ --+-+-''' -----,.._.i-l.__ " • __ ..... _,~, 

'" 

"0 

I 
INPUT CONTACTOR 
(RECOMMENDED) 

''-,-<~''''''---, ,Me) • 
,,~ ,,~ 

n-Ry ~~SSOR n.c;r-@ 
."-----~~-'~~~~.~~--' 

,...t:} ____ 0 CRF . ' , , ' . 

r;;,.:;; ;;;-
,rn ,., 
:COHTRQ.. , , . , , , . , , 
: 121 , 
~--------

tt-"f------"1 
, ' ,""ESSI..I'I'E, 
! : .! COtMRf£R \ 

~G:tr----~ 

---X PRESSURE 
.' R£FERE"'C( , 

'" ~.>---------_r -
REMOTE FREQUENCY 
REFERENCE 

/~: , I, r+-l---- 0 REF RUN ~ ____ , 
'~" : : ,..--- , 

I I ' I 
~,,\- ... ., 0 IRF 1 

OPTION. 

'" DRIVE COMMAND 

REV, 
REVERSE 
ROTATION ,_, r' I ~ (;:ONNECTOR:...... 

I'JIEOUENCT .!---r..J.--_____ ~_~- ... ' HI REV 0, ., I 

A'~HCE - I I I I L'j-r='i=:::=~'==,C.t_~.r ' , 
COMMAND 

I~;T~ ----:(-------:~71° ov I ! ! 
r---,..-------I..-'f.....:cu I r-l .1. "~, • • USER'S 
: : r ___ ;.l+J )'-.mrL,-1J I, I J ~ -~, ,: ,: 

"'-4. REMOTE : : ~l,. : : [[II] _ ~ sfop~.;;oro@) ,R£'IERSt ,II\PII 
A."'ME1"ER _, I :AM' I I OFF' I 

, i INTERLOCK , 
nO'"~ '0"" OCO'J • 'OFF" IF OPEN 

[OPTION) "'-_. ,\ } I I f'RI:'Q. AOJ. ClAev£ IoCIO£ sa... OC4IIGE I I 

FI.!, REMOTE " I'M; I ':"f" : I OPE:RAnol'l ~£L IOPTlON) :: 

, 1M FREE , RUNNING STOP 
FREOUENCY \.- : ! I: I I 
METER +'T I;~ " : ! 

, ~ , 
'OPTION, I I' I I ;.. ____ ... 

: : \~i :: IoOONITOR OPERATION ARE.& /1 
• • 

NOTE: 

, 
1 r:'QL-ll-~ eM HjoPOOI$W2lr~ """"'"~.~'-+'---------'-" 
! t : "lRUU 

• 
• 

!: ' FM _ fRil fiiGl I VII' r-"''''~>---''' R£IoOOTE FAULT RESET 
I.--~t'-------~---- F -l!!!t!J ~_I ~ pUSH auTJOH 5"'ITo.-

L _______ .! o !WI OM rr-----, OTER 

• '-~' ~L' • : flII,.VI..T 
, 3R R - '0 SIGI'fAL 
I UOHlfO'l ,. _____ .... " •• ,' ., .. _'" 

! ,J~I ,;Ji [Q]PaSI "2. H~;~-:1-;;=~T::HENFREOUENCY 
: 1/ Ul. ... -+~--" REACHES UPPER LlMT 
I 1\ / I " 
• ~ ~ I ~.# l, .. --

I 0 .. esz : {1.L. ).-..: ACTIVE WHEN FREQUENCY 
I Ife .... ~[S. u.. ¥I.~... ,..~,.-

'--7-t~G~~:::::::::::::~..:u.~H---:. .. r#· t' ___ tiPPER lOWER liMIT 
IE) : 1t(1.. ... " IOI"'TQHI 1 1.. ____ _________ J 

MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contact or, Th·Ry (OlR)­
Over Load Relay. On-PB-On push button, OffoPB-Off push button, CTT1 & 
CTT2-Sypass Contactors, Fault Fuse are not provided with the inverter 
power unit. All dashed line symbols are optional connections and 
components. 

® Wiring terminal symbol. 
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7~3 Wiring Sizes 

7-3·1 Standard Cable Size 
For connecting the main power circuit, use the cable sizes equal to or 
greater in current capacity than those listed on the table below. 
For wiring the control circuit, cables of at least O.75mm2 (18 AWG). 
Shielded cables (3~core or 2~core shield cables of more than O.3mm2) 
(20 AWG) should be used for connecting the signal circuits (Speed pot, 
meter output, current input signal, etc.), to prevent interference by other 
circuits. 

Main power Control Frequency speed Other 
Type-form source/motor Power command input, signal 

mm'(AWG) (R,T) Frequency meter, Circuit 
Ammeter 

VT130HI-2035 2.0 (14) 
VT130HI-2055 : 3.5 (1 2) 
VT130HI-2080 , 5.5 (10) 
VT130HO-2110 8 (8) 
VT130HO-2160 14 (6) 3~core shield cable 
VT130HO-2220 I 22 (4) 2.0mm2 2-core shield cable 0.75 
VT130HO-2270 30 (3) (14 AWG more than O.3mm2 mm' 
VT130HO-2330 I 38 (2) , or Jarger) (20 AWG or larger) (18AWG 
VT130HO-2400 ! 50 (1) 

, 
(Twisted) or larger) ! 

VT130HO-2500 I 50 (1) 
VT130HO-2600 80 (00) 
VT130HO-2800 I 80 (00) 

Main power Control Frequency speed Other 
Type-form source/motor Power command input, signal 

mm2(AWG) (R,n Frequency meter, circuit 
Ammeter 

VT130H 1-4055 2.0 (14) 
VT130H 1-4080 3.5 (12) 
VT130HI-4110 5.5 (10) 
VT130HI-4160 8 (8) 
VT130HO-4220 3-core shield cable 
VT130HO-4270 14 (6) 2.0 mm 2 2-core shield cable 0.75 mm 2 

VT130HO-4330 (14AWG more than O.3mm2 (18AWG 
VT130HO-4400 22 (4) or larger) (20 AWG or larger) or larger) 
VT130HO-4500 22 (4) 
VT130 HO-4600 30 (3) 
VT130HO·4800 38 (2) 
VT130HO·4100k 50 (1) 
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7~3·2 Table of Main Circuit Wiring Equipment 

The following table lists recommended reference equipment used with a standard interface outside 
the inverter unit: 

I Nominal Distribution Electro· Overload 
Motor circuit- magnetic relay 

Inverter size breaker contactor 
Model variable MCCB MC Th-Ry 

I torque 

I Type~form Cap. Output TOSHIBA TOSHIBA TOSHIBA 

) VT130H1 -2035 

(KVA) (KW) Type-form Type-form Type-form 

3.5 2.2/3 E30B·3p·15A C-l0V-12A R-l0S -S.3A 

VT130H 1 -2055 5.5 3.7/5 E30B·3p·20A C-20V'18A R-20 -15A 

VT130H1 -2080 8 5.5/7.5 E50B·3p·30A C-3S-3SA R·35 -22A 
f----

VT130HO -2110 11 7.5/10 ESOB-3P-SOA -28A 

VT130HO-2160 16 11/15 E100B-3p·75A C-6S-6SA R-6S -43A 

IVT130HO -2220 22 15/70 -S7A 

VT130HO -2270 27 18.5/25 El00B·3p·,OOA C-l00-93A R-80 -70A 

VT130H 1 -2330 33 22/30 E225B-3P'150A R·l00 -85A 

~2 30H1 -2400 40 30/40 C'180'180A -108A 

VT130HO -2500 50 37/SO E2258·3p·175A -138A --
VT130HO -2600 60 45/60 E225B·3p·225A C·250-240A R·150 -162A 

VT130HO -2800 80 55/75 E250B·3p·250A r VT130H 1 -4055 =W5 3.7/5 S30B·3p·15A C-l0V·12A A·l0 -8A 

t VT130H 1 -4080 5.5/7.5 ESOB-3P-20A C·25-26A R-20 -11 A 

VT130H1 -4110 
I 

11 7.5/10 ESOB-3P-30A C-2S-26A R-20 -15A 

~~30H1_-4160 - 16 11/15 E50B-3P'40A C-3S-3SA R-3S -22A 
j 

VT130HO -4220 22 15/20 E50B·3p·50A C-SO-SOA R-3S -28A I vr,'30H1 -4270 27 18.5/25 E50B·3p·50A C-6S-6SA R·65 -3SA 

VT130HO -4330 33 22/30 E100B-3P'75A C-6S-6SA R-6S -43A 

I VT1 30HO -4400 
-

40 30/40 El00B-3P-7SA C-80-80A R-6S -57A 
,-------

r o

-

50 37/50 El00B·3p·,00A A'lOO -70A 

VT130HO -4600 60 45/60 E225B·3p·125A C-l00-S3A -8SA ---------
vn aOHO -4800 80 ssns E225B·3p·150A C·180-180A R·l00 -10BA 

V!130ti0 -41 OOk 100 75/100 E22SB-3P-200A C-180'180A R·150 -138A 

The above table shows recommended equipment for your reference. A distribution 
circuit·breaker (MCCB) should be selected in accordance with the impedance of the 
power system connected with the inverter. 
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7·4·2 Details of Terminal Board 

Outside 
connection 

Terminal 
code 

~~ Lt (R) 
~L2(S) 

L3 (T) 

Terminal function 
(internal use (connection) 

Main circuit power input 
terminal 

Terminal 
position 

1 
r-- T1 (U) Output terminal for motor Main 
~ T2 (V) terminal 
~ T3 (W) board 

~~~~--~fR1rO~----tcc;o~n~tr~o~l~p~o~w~e~ririn~p~urtttt~e~rm~i~n~aJI----1 j 
TO 

R 0 Contactor control power 

Remarks 

T 0 output (Option) 
---r--~T-~--------+-----~--~ 

I
, N.C. contact point output 

NOTE: 

, when protective function 
, FLB f: is active (No electric 

I FL~·· __ I __ -+ ~~po~t~e~n~tia~I~) ~R~at~in~g~:~2~5~O~V __ -3A r I Common terminal of 

FLA and FLB 

i I N.D. contact point output -
: when protective function 

FLA j is active (No electric 
I potential) Rating: 250V-3P 

Arrival at output fre- Main 
~ quency UL signal output control PCB 
I r' I' terminal (Open collector terminal 

output - see 4¥6) board 
~----~----~~--------~ 

LL 
Arrival at output fre­
quency UL signal output 
terminal (Open collector 
output ~ see 4-6) 

c5':--- P24 +24V power source 
~ ___ . f-----f----'--'---'----'--------I 

OH Overheat protection contact 
point signal input terminal 
(N.O. contact) . 

N.C. Normally Closed 
N.O. Normally Open 
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Outside 
connection 

Terminal I· 

code 
Terminal function 

r--¢ 0--- RST , , , , -
..... -0 0---
, ST , 
'-"'-0 0---
I , RUN ,­
...... 0 0--
I 
I 

REV 

I 
I , 
L ____ _ 

COM 

Reset signal input terminal 
Fault reset by connection 
with COM terminal 

Drive start enable input. 
When connected to COM, the 
drive becomes ready to start. 

RUN command input terminal. 
Run by connection with ST (COM) 

I
I Reverse rotation run command 

input terminal. Run in reverse 
rotation by connection with ST 

I (COM) 

! Common terminal of contrOl 

I 

circuit terminals av, RST, 
ST, RUN, REV, FM and AM. , ___ --L---'----'--'------'------'------'-----~~ ___ I 

r-- ---I PWM singal output terminal 

$ 
FM i for outside frequency meter 

" FM 0 - , m. i, a " 1 mADC generated between 
! av terminal 

~ I r-:-l Analog signal output terminal 
i t £2~K-;1 CM . for ammeter, 0" 1 ma DC generated 
I ' \..j I between COM, connection of a 20kO 
I : $ 'I external calibration potentiometer 

I
, I I-'-----~~~~~---~ 

I eM ,o;a J:-' rheostat is required 

I , • 1 Common term,'nal for control 
! r---O--j- OV 
I circuit terminals av, FM 
" J I , i C I M, REF, CRF, and I RF. 
i ~"n I f-----+=~==...:..:::===---
~- HAND I Frequency set signal input 

_-Q I 
---0--1- REF terminal Inputs 0 - 5 (6)V DC : 0-, I /0-10 (12)V DC, 0-135 signal 

! I AUTO I I between OVand REF. 
'I I I I L __ +-1_ Reference voltage 6V for 

I I CRF frequency setting 
o----rJ 

4-2~rma J Current signal input terminal 

O-~.~_ -t-- IRF for frequency setting. Inputs 
4-20mA, 0-20mADC between OV, 

G(E) Ground terminal 
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Chapter VIII 
EXAMPLES OF OPERATIONS 

AND CONNECTIONS 

8·1 Connection of Frequency Set (Speed) Input Signals 

.) 

The input circuit of frequency set (frequency command) input signals is connected 
as follows: 

VTI30H 

CRF 

REF I I 1'1 
'-- 1"TO ,t:F :~, !..ov >--<1 b 

JP9 

1 
~ 7°p 4-2~:"A -R-E-F--=:::,,--.............,--"j~ 

0-20mA REF ~ W 
240 11.L _____ -<l'-' '-~b 

JP10 

Terminal board on / 
main control PCB 

Connector 

(Note 1) 

In the case of the box type with the control panel, the main 
control PCB is connected with the control panel by a connector 
(Connector No.: eN 10), In this case, voltage and resistance 
input signals from outside should not be used at the same time. 

The following 5 types of frequency command input signals can be used for this inverter: 
(1) 0 - 5 (6)V DC 
(2) 0 - 10 (1 2)V DC 
(3) 4 - 20mADC 
(4) 0 - 20mADC 
(5) Resistance 0 - 135 p. 

For each frequency command signal, the following jumper positions are required: 

Jumper pin JP9 JP10 
Frequency command See Fig. 7-4-1 See Fig. 7 ~4~ 1 

0- 5(6)V DC 5V side 

o - 1 0(12)V DC 10V side no mark side 

4(0) - 20mADC 1 OV side 

Resistance 0 " 135 n 1 OV side 135 n side 
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8 .. 1-1 Example of Standard Connection 

(1) Connection using potentiometer (O-S{6)V DC) 

r---F-''"<.g,c R F (6 v , , , , , 
JItll , , 0 REF 

" " 

VTI30H 

(2) Connection using voltage input signal (O-5(6)V DC) 
(Potentiometer cannot be used) 

o CRF 

, 0 REF 
o-~voc " 

R EF ---~.:.: .;" :>lJ:v 

VTI30H 

JI.JII'IC)III' PoIItIon 

JP9 I "'SV' Iide 

JP'OI::'od~ 1O'I1t1 no 

(3) Connection using voltage input signal (0-1 O(12)V DC) 
(Potentiometer cannot be used) 

CRF 

,,,,.--#@oREF 0-10 
REF __ ,*"® 

VTI30H 

(4) Connection using current input signal (4-20mADC, 0-20mADC) 

VTI30H 

4-20mAOC [ •. ...L:;:<S: 
REF -'-'i-~ 
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(5) Connection using 0 ~ 13Sn resistance input 
1) Manual control 

VT130H - CRf'IIVJ 

-( :: o REF Jumper Position 

'1 " [JP9 At'ro( IXIIltlonf 
" ,OV 

t IPtO '''''' .... ,E 

2) Automatic control 

r-f~o CRF(6V) 
I I 

O-13SA I 0 REF 

temperature~~:~:~OV 
measuring l . 
res is tor .?-o E 

VTI30H 

Jumper PositIon 

1:'01:4 
'-----------' 

(Note) 
Do not use a temperature 
measuring resistor which 
has a compensation wire. 

(6) Connection using HOA selector, potentiometer and current input 

FRH 

4-20mA 
REF 

vTr30H 
..----i CAF "VI 

MANO 

0 .... 0 REF 

AUTO 

____ ~>,OV 

o If the unit is equipped with the control panel, the fol/owing selections can 
be made by operating the selection switch: 
"HAN D": G-S(6)V DC 
"OFF": None of the frequency set signals is input 
"AUTO": 4(O}-20mADC The jumper pin (JP10) should be also 

positioned at "SV". 
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o Use a selection switch designed for low current. (Current flowing 
through the change~over switch shall be 0 to 300 )J A) 

8~1 ~2 Examples of applied connections 
(1) Set speed by selecting more than one rheostat (potentiometer). 

VTI30H 

o.r-A, ,"-$0 CRFISVI 

" ( l'--"!---fr";''+' ~o~ REF 

" 3.D " , , 
O.3W O-tiTi;H®o OV 

o E 
3k11 O.3W_ ..... __ 

The figure shows how to set and select different frequency by more than 
one speed pot. 
Use a switching relay designed for low current. 

(2) Multiple inverters set and input by a single frequency command signal 
1) Frequency reference 

No.1 unit 

VTI30H - o CRF 
~ 

, , INo.11 , , 
o REF 

\ ' , , , 
o OV 

Ii 
•• n 
O.3W 

_.~E 
No. 2 unit 

2) Voltage input signal 

0- !51611JOC 

0·IOCI2)VOC 

-

IJTI30H 
o CRF 

(No.2l 
o REF 
o OV 

VTI30H 

-, (No.1 1 : , o REF 

I oOV ftOE 
VTllOH 

o lifEF (No.2) 

OV 

8-4 

Keep in mind that OV 
potential of the control 
circuit becomes common 
to all inverter units. 

*For more than two 
units contact 
Toshiba 



3) Current input signal 

~o REF 

4-20mADC _____________ +~·f@o~I~RF 
or :: 924011 

O-ZOmAOC-----, r---H,~o~o;clv 

( No.1) 

/' ':;jo E 

l'<------.......J 
-- --=, ro REF 

\0 fRF 

VTf30H 

(No.2) 

o The input resistance of an inverter for 4(O)-20mA DC current input 
signal is specified at 240n . 
Frequency of multiple inverters can be set by single current signal 
as long as the following inequality is established connecting the 
maximum output voltage rating "Eo" of the current signal output 
device: 

If; Eo > (240 r. x n) x 20mA 
n = Number of operatable inverters 

In this case, potentials of all inverter units are connected in series. It 
is necessary to pay attention to the potential relation among the 
control circuits of all inverter units. 

0- !Sf6'VOC 

I'Ir.. lV or O-IOIIZ)VOC 
4-1,OmAO __ con-
0-2""'AOC- 'f~?-

VTI30H 

" , 001/ 

!>'f E 
IL"...'. ~::--",,-::-r;:,--_...J 

No.2 unit 

CRF 
'-_®oREF 

'---@oov 

If; Eo < (240" X n) X 20mA 

VTI30H 
(No.21 

Convert the current signal to voltage signal by an external device 
for frequency command. 
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4) Resistance input 

- Q CRF VTI30H , : 
o REF (No.1) , 

~l'? ~V - '~ 
VTI30H o REF 

(No.2) 
.OV 

(3) Rheostat set at a value other than 3kn 

FRH 
Oktl. 

xl 
~-

CRF 
0 

REF 
0 

o OV 

VTI30H 
l'J! 

I.ak.n. 
,... 

0(. 

The rheostat can be set from 2kn to 5k 51 . However, if the resistance is 
too high, it will deteriorate the linearity of setting against the notch selec· 
tion as follows: 

Frequency 
reference 
voltage A'f-- 3kll FRH 

~ __ -+ ___ 10kll FRH 

o~----------~------
Notch 
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(4) Sequence of restart after recovery of power cut-off 

MC CB 
,... 

---< 

200V Series -r 

MC 

RUN 
j 

MC 
..... 

.... 

....... 
Th-Ry 

VTI30H 

o Ll (R) 

L2(SI 

• L3(TI 

o FLC 

• FLB 

o RUN 

• ST 

~ o COM 

o When power returns after an outage, the inverter is restarted if 
"RUN" has been selected. 

o If "RUN" is open, the inverter decelerates and stops. 
C The inverter should be started and stopped by opening and closing 

"RUN". 
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8·2 Connection of Frequency Meter and Ammeter 
8·2·1 Connection Frequency Meter (FM) 

8-2-2 

l-~o FM 

'------$0 COM 

The figure shows the connection for display­
ing the operating frequency outside the 
built-in digital indicator. 

o Use a meter rated at 0-1 ma DC 
o When connecting more than one meter, connect those with the 

same rating by serial connection. Normally, up to 5 meters can be 
connected serially, depending on the internal resistance. 

o The scale calibration of a meter should be adjusted in conformity 
with the indication (true value) of the digital indicator by using the 
built"in potentiometer. Note, however, that the meter indication 
includes calibration errors as against the actual operating 
frequency. 

Connection of an external ammeter (AM) 
20k(). VTI HOUse a meter rated at 0-1 ma DC for 
~ 

oeM 
o 

------------~o COM 

connection. 
Install a 20k 
calibration. 

rheostat for scale 

o When connecting more than one meter, connect those with the 
same rating by serial connection. Normally, up to 5 meters can be 
connected serially, depending on the internal resistance. 

C The scale calibration of a meter should be adjusted in conformity 
with the actual measurement of the motor current. 

8·3 Connection of Operating Signals (normal and reverse rotation) 
8·3·1 Operation in single direction 

:] When the inverter is to be operated by contacting and releasing the 
contactor on the input side of the main circuit (MG), connect either 
Me contact with RUN and STterminals, and connect the other with 
the COM terminal. 

VTI30H 

.------____ -@oRUN 

t-------@osr 

----------__ -@oCOM 

MC----+--------'~ 
speed--Y ~ 

Free run-stop 

8-8 



.-!" VTI30H 

'0' o RUN 

Me 
o ST 

o COM DRIVE==j~=i=j~~~= switch 
Speed 

DecelerationMstop Free run~stop 

8·3-2 Operation in two directions (Forward I Reverse) 
o Operation by FOR-REV selection switch 

STO~ 

':.-
o RU"l '0. 

FOO 

OEV 0----< o REVS 

o ST 

o COM 

VTl30H 

Me DRIVE 
switch _I~==~ __ ~=: REV 
Speed 

8-3-3 Simplified Jog at Run Speed 

ITOI'O .0. 

(Note) 

C A simplified inching/jog is available by turning ON RUN and STOP 
the DRIVE switch (by the DRIVE switch on the control panel if the 
latter is equipped with the unit), It should be noted that, while the 
DRIVE switch is turned ON, the output frequency increases in 
accordance with the set value of the acceleration limit circuit. 

VTI30H 
o RUN Me 
o ST 

o COM 

DRIVE ,-, 
SWitCh---t ~ r-
Speed---'l- \......JI '---

The operating frequency changes according to the previously set acceleration/ 
deceleration time. If a short time has been set, the jog operation may activate 
the protective circuits to detect abnormality such as OC (over current) and OP 
(over voltage), due to the load wk2• When the fault signal relay is activated, 
determine the cause, and take an action such as extending the set time. 
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8-3-4 Conditions for coast stop and ramp stop of the motor. Either the coast stop or 
the ramp stop is determined by the "ST signal". 

s_~_ 

ST ..... 
o RUN 

1----<>- o ST 

o COM 

VTI30H 

ST -.J 
DRIVE 
switch 
Speed 

I 

Deceleration-stop Free run-stop 

8·4 Transfer to Commercial Power Source (By Pass) 
Mel MC2:: MC2 must be always installed. Do not input 

Power ~Inver -UyIM a commercial power source to the output 
source --r ~ ter ! L side of the inverter, as it will damage the 

L __ -o~3 transistors and void drive warranty. 
C MC2 and MC3 should be equipped with a mechanical and electrical 

interlock. Both are recommended for best operation. 

o While the motor is rotating, transferring to inverter operation may activate 
a protective Circuit and cause a trip. 

Operat.on 

=CmJ by comercl~l 
o"'~r sou.rc" OFF 

O;l'!ra:ion 4illJ oy inv'!rt'!l' OFF 

8-5 Multiple motor operation 

"'IMC21"'~9 Operation 
ON ON by inverter 

~~9 
Operation 

OFF ON 
by comercl<ll 
power source 

C The figure shows the method of operating 
more than one motor at an indentical speed 
by a single ·Inverter. 

o The rating of the inverter should be the total 
of multiple current ( 1: 1M) including the 
start and stop of the motor. 

The capacity of the inverter should be determined so that the 
following inequality can be established for the current (IINV): 

o Although the inverter is equipped with an overload protection, this is not 
enough to protect all motors. Add a thermal relay for each motor for com" 
plete protection. 

o The acceleration time should conform to the maximum inertial moment 
(wk1 to prevent the activation of the stall prevention control. 

o Contact Toshiba for assistance 
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8-6 Slam Start of an Additional Motor 

r-:----;:-~~-~--J)_~ 0 The figure illustrates the method for starting 
I

T J(UJ 
nver- one or more additional motors when the ter TZ(V,O--.-I---J):r-(,M I 

"-Tf-I---J)/ inverter is in operation. 
T3<WIV 

L-_....l Me 
~ 

~)3 
o The capacity of the inverter should be determined so that the following 

inequality can be established among the current of the motor in operation 
(I 1M), the start current of the additional motors(s) ( r IMST), and the 
rated current of the inverter (lINV): 

ItNV> ( I 1M + t IMST) (starting time should be less than 
60 seconds.) 
(IMST may be up to 6 times the full load current). 

o If the capacity of the inverter is not sufficient, the over-current protection 
may be activated during the start of the additional motor(s), as the inverter 
will be subject to a large amount of current (normally 6·7 times larger than 
the rated current in case of an induction motor) combining the current of 
the motor in operation and the starting current of the additional motor(s). 

o Contact Toshiba for assistance. 

8·7 Transfer of Motor 
Me I 0 

~c I T IIU) nver-
ter Talll 

T3IM 
M C2 

~ j 
U 

The figure shows how to transfer from one 
motor to another. 
Transfer from motor IM1 to motor 1M2 
Turn OFF the operating signal (RUN) and, 
when the motor has stopped, turn OFF MC1 
and turn ON MC2, and turn ON the operat· 
ing signal. 
Operating signal 

(RUN) Speed IMI,IM2 1M! 1M2 

Mel 

Me. 
o While the motor is rotating, transfer to another motor may activate the 

overcurrent protection. 
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8·8 Operation of Motors· with Brake 
8·8·1 Connection for non"excitive operation type brake 

MC2 0 Use an interlock to prevent simultaneous 

Mel 
~b---:-_~ operation of the brake and the inverter start 

signal (ST). 
Power --­source 

8·8·2 

NOTE: 

o The brake power source should be connec­
ted from the line side of the inverter. 

Connection for excitive operation type brake 

Brake 
b--,----.-.....,~ 

C'~~-----{I M 

o Use an interlock to prevent simultaneous 
operation of the brake and the inverter start 
signal (ST). 

o The brake power source should be connec­
ted from the power source side of the 
inverter. 

The inverter has approximately 20% inherent dynamic braking (DB) capacity 
if no external braking circuit is utilized. This valve depends on system 
efficiency (motor plus inverter). Contact the factory if further details are 
required. 
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Chapter IX 
ADJUSTMENTS 

The present inverter is equipped with the following adjustment devices: 
1) Voltage/frequency (Vlf) pattern selection rotary switch (SW1) 
2) Potentiometers (1 RH - 8RH), (21 RH - 22RH) 
3) Dip switch for inverter mode selection (SW2) 
4) Jumper pins (JP1 - JP14), (J21 - J23) 

These adjustment devices aHow for the optimum adjustments suited to the 
purpose, load level and operating method. 
The actual adjustment procedures are detailed in the following paragraphs. 
No adjustments on JP1, JP7, JP13, JP14, J21, J22, J23, 21 RH & 22RH are 
required, as they are completed at the factory delivery in accordance with 
the type of inverter, its capacity and voltage. 
If a monitor code starts flickering on the digital indicator during setting/ 
adjusting, refer to 4-12. 

9-1 Voltage/frequency (V/f) Pattern Setting 
See 4-3 Voltage/frequency 01/1) Pattern Setting. 

9-2 Adjustment of (rheostats) potentiometers. 
The adjustment potentiometers have been factory adjusted. Unless 
specifically required, do not make additional adjustment. If readjustments 
are needed, they should be made in small increments while checking the 
frequency/monitor display digital indicator on the operation panel, with 
reference to Table 9-2, Description of Potentiometers (RH). Refer to the 
PCB Arrangement Diagram (7-4) for the location of the potentiometers 
(RH). 

9-2-1 Cautions for Adjustment 

CAUTION 

1) Compact, high-precision potentiometers have been used. To adjust 
use a flat-heat screw driver with a edge thin enough and which has 
an insulated handle. 

2) When the power is turned on, high voltage is present on parts of the 
PCB. Care should be taken when making adjustments. 

For about 3 minutes after the power is turned off, do not touch the internal equipment, 
as charged voltage still remains in the large-capacity electrolytic capacitors. Always 
confirm that the charge lamp on the operation panel is turned off before touching. 

3) When an oscilloscope or other probe is used for observing the 
waveform, it should be installed and removed with the power turned 
off. 
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Table 9-2 Description of Potentiometers (0 RH) 

Allowable I I I I Adjustment When RH is 

PCB RH No. ' Symbol t function turned clockwide setting ,-- (**) Remarks 

I 

. range (') (''') 
~~---+.--~.--------~--------~--~--i~--~----~ 

, RH RS Ref input bias Bias increase O-max.f Hz 0.0 .. = .. 

(a) 

(b) 

~---~--~-~------j 
RG 1- Ref input gain 2RH Gain increase O-max.f Hz max. , 

! 
---------+---------+----~~ 

. -
-' 

1._
3R. H UL Ref input upper Limit value O-max.f Hz max. 

limit increase f 
--j--~~------~-~~----+----~~-~~---~ 

..,- .. 

I 4RH LL 

5RH 

Ref input lower 

i limit 

Limit value 

increase 

O-max.f Hz 0.0 , 

1-300 Sec 300 

. . r_ 

A~ Acceleration : Acceleration 

_____ : ~'~;m~e=-______ f~';~m~e~e=-'o~n~g~a~'e~s:--+ 

6RH I DEC I Deceleration Deceleration '-30.0 t"c 
i i time time elongates 

1-7-R-H-l~c c-u-'rr-e-n-tf-e-e-d-b-ac-k-+C-u-r-re-n-'-'e"e-d-.--+ 0-250 -%--I-
2
-
V
-.--j--o-o-n-o-'-j 

I: , back amount I 100% touch-
! Increases I voids 

I j' I warranty 
~~H i-~- Calibratl~~ ;f---1 ~-re-Q-u-e-n-c-y-m-e-t-e-r-+-----j" --~-·---+-S-hO-U-,-d-b'-e~ 

: : external fre- deflection adjusted 

300 .. ~ .. 

I quency meter increases at the 

I 
i I~ time 0' 

~_~_ ; ___ ~: --.-------i--------+----II I calibration 

21 RH OP ~ Overvoltage Detection value I 400V Do not 

I 
detection value increase I DC or i touch-

800V voids 
DC warranty 

I DC main circuit Detection value 85% Do not 22RH! MUV 

! undervoltage increase touch-

j I·.~~~n~e _ 
warranty 

~ ___ .~'----___ -----'---~~-'----L-'----~--'----' 

(a): Main control PCB 

(""'): Factory settings 
(b): Gate/Base drive PCB 

CU *): Monitor code displayed on LED 
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9-2-2 Adjustment of Potentiometers 
Manually adjusting a potentiometer automatically activates the monitor func­
tion, putting the inverter in the random access mode, and the set value of the 
potentiometer being adjusted is displayed on the digital indicator. 
Adjustment should be made while checking this set value. 
The set value of a potentiometer is increased by turning RH clockwise. 
(1) 1 RH, 2RH: Adjustment of frequency command (REF) input signal 

Adjustment of 1 RH and 2RH is required for changing the output fre" 
quency range in response to the frequency command (REF) input signal. 
1) Turn the RA/RA of dip switch (8W2) to RA side. 

2) Adjust 1 RH,while observing the digital indicator, to obtain the 
desired output frequency at the 20% REF input signal point 
(Bias adjustment). 

3) While observing the digital indicator, adjust 2RH to set the pro~ 
per output frequency for 100% REF signal (Gain adjustment). 

4) Put the monitor into the monitor mode, and reconfirm the 
adjusted values of 1 RH and 2RH. 

(Note) It is not necessary to actually input the 20% and 100% frequency command. 

Output frequency 
11101. --____________ _ 

100·'. ---------------~ 
IrequoftcJ 

o 

IRH Standard 
setting 

, 
I 
I 

2\," , 
I 
I 
I 

, 
o --r~------------- 10"'(12'1)1)( REF , 
0--.,-------------_ ' ... ' .... 10( , 

• -------------20.AO<: 

10) *. (20) - - - ____ ~ ~ __ 1100 ·41-(120·'.) 

Adjustment range 
1 RH (REF bias): O-Max. frequency (Hz) 
2RH (REF gain); (-1.5 - +1.5) x 100% frequency (Hz) 
Display on digital indicator 

1 R H; wi =,-,1--,--,--, 
2 R H; (.,I_.:J/I--l.-L...J 
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This inverter allows setting the frequency command (REF) signal bias/gain adjustments over 
the following range: 

Output frequency 
I 2XMox. __________ ~ ____ J.." 

1!50V. ---------I'I-----~/I 
I /1 I 

/ II I 
I I I I 

I I I I 
I I I I 

I I I 1 
\ / / 1 I 

\\/} 256 1/ I 
IOOV. ~ - - \ divisions 

I , 
/' I 

/ \ / 
I \ I 

I \ I 

/ , I \ \ I' , I \ 
'I , 

, I , 
o o 20 256 \ 100-/_ 020-/.) REF 

I I \ 
/ I divisions 

I I \ \ 
I I \ \ 
I, \ 
I, ' 
I \ \ 
I \ \ I I 
r \ \ I I I , \ 

---j-- ----\:------ll 
-- ... ------- -\..-----H -Mal. 

I \ I I 
I \ I I 
1 \ I I 
I \ I I 
I \ I 
I 'I 
I ' I 
r \ I I 
I \1 I 

--l-------------~i 
--~---------------~ I ~t20·/.) , ' 

20·1.---------- 100-/. 

-I~OV. 

-2XMox. 

DC 4 ------------20'"4 

Deo --i------------- !5vt6V) 
I 

Deo --i--------------10V(l2V) 
, 

§] @] 
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It is possible to decrease the output frequency as the REF signal 
increases as follows: 

Output frequency 

o 20 ----------100-1. REF 

Adjustment of bias/gain by using the monitor may be varied by variations 
of input resistance. 
For precise adjustment of bias/gain, input the actual frequency command 
value (4mADC, 20mADC, etc.), and set the rheostats 1 RH and 2RH while 
referring to the frequency command value "F" by using the monitor 
function. 

(Example) 
Output frequency 

10H.. --r------ ---

•• 
'0 

o 

1 
1 
I 

10H 
2RH 

0--20 ________ 100"4 ItEI' 

DC 4 -------- 20 ..... 

(2) 3RH, 4RH: Upper/lower limits of output frequency 

IRH :& 

2RH= 

,- t.I CI I·, ,*' '(,.'. '.' 
,- I:' ,., ,., 
~- c:' t..'. ,_, 

3RH and 4RH is used to set the upper and the lower limits of output fre~ 
quency in the inverter without regard to the REF input signal. These would 
ensure the overspeed prevention of a fan and the minimum delivery 
pressure of a pump. 
1) Upper limit (UL) adjustment 

Adjust the upper limit of output frequency by 
using 3RH while checking the digital indicator. 
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2) Lower limit (LL) adjustment 
Adjust the lower limit of output frequency by using 
4RH while checking the digital indicator. 

When upper/lower limits have been set, " r "or" L "flickers and 
the set value if displayed on the digital indicator if the REF signal 
has reached the upper or lower limit. 

Output frequency 

Operation 
range 

4RH 

------------';11 
" / I ________ "" I 

I 

Lower Upper i 
limit limit I 

I 
I , 
I / 
I / I 

/ I 

3RH 

o -----______ lovoe AEF input 
o ____________ ,voe 

• ----______ -_ 20",4oe 

Adjustment range 
3RH (Upper limit): 0 - Max. frequency (Hz) 
4RH (Lower limit): 0 - Max. frequency {Hz} 
Display on digital indicator 

I I 

(3) 5RH, 6AH: Adjustment of acceleration/deceleration time 
5RH and 6RH are used to set the acceleration time (tl) in the 0 - Max. fre­
quency range and the deceleration time (t2) in the Max. - 0 frequency 
range, according to the load characteristiCS. Selection of xl O/xl by the 
dip switch (SW2) allows to set 1 * 300 sec./O.1 ·30 sec. 

1) Readjustment of acceleration time (5AH) 
When the load torque or load wk2 is large, setting a short accelera­
tion time will activate the stall prevention protective circuit, which 
automatically extends the acceleration time to prevent stalls of 
motor. If, however, the motor stalls due to a load exceeding the 
capacity of the stall prevention protective circuit or if the inverter is 
tripped by overcurrent, the operator must extend the acceleration 
time (Turn 5RH clockwise). 
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2) Readjustment of deceleration time (6RH) 
When the load torque or load wk2 is large, setting a short decelera­
tion time will increase the regenerated energy of the motor, which 
may activate the overvoltage protective circuit and trip the inverter. 
In this case, it is necessary to extend the deceleration time (Turn 
6RH clockwise)_ 

FreqUency~et ~ 
command _ .. __ ~~~ __ 

Output - Q--" W 
frequency 

" 12 

Adjustment range 
5RH (Acceleration time): 1 - 300 sec./0.1 - 30 sec. 
6RH (Deceleration time): 1 - 300 sec./0.1 - 30 sec. 

Display on digital indicator 

5 R H : [I .2"'11 :::J:::J::J 

6 R H: L..I"J....L..I -'-~..J 

Caution 

o A:oid operations involving extreme overloads, sudden acceleration/ 
deceleration, etc., as they can damage the inverter. 

-~ 

~~4~" ~ 
Overload j.u.dden accele"ratiof I lil,ldde"n deceleratiol I 

If 5RH and 6RH are adjusted during acceleration of an inverter, the running 
speed is accelerated/decelerated according to the adjusted acceleration/­
deceleration times. 
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(4) 7RH: Adjustment of current feedback 
7RH is used to change the output current feedback (IFB). It has been set 
at 2V' 100% at the time of delivery. 
Unless directed by Toshiba no additional adjustment should be made. 

Adjustment range 
7RH (Current feedback): 0·250% 
Display on digital indicator 

7 R H : '"'" ::,-,'----'----'----' 

(5) 8RH: Adjustment of external frequency meter 
Adjustment is requried when installing an external frequency meter. 

Zero adjustment 
of the instrument 

9·3 Dip Switch Setting 

1) Before turning on the power, confirm the 

2) 
zero adjustment of the instrument. 
Set the meter at the frequency displayed on 
the digital indicator (frequency monitor) on 
the operation panel by adjusting BRH. 

Fig. 9-3 illustrates the dip switch (SW2) for inverter mode selection. 

XIO OL RA It' 

x, 5S iU It 

F;g. 9-3 D;p Sw;tch (SW2) 

The dip switch allows the follow'lng inverter mode selections'. 
1) x 1 O/x 1 Adjustment of multiplier of acceleration/deceleration time. 

x 10 side: 1 - 300 sec. 
x 1 side: 0.1 . 30.0 sec. (setting at time of shipment) 

2) OL/SS: Selection of either trip or soft stall under overload. 
OL side: Trip 
S8 side: Soft stall 

3) RA/RA : Selection of either to set or not to set the bias/gain against 
the frequency command value. 
(REF arrangement) 

RA side: Set bias/gain 
RA side: Not to set bias/gain 

4) It'/If: Selection of PWM carrier frequency mode. 
(See 4-1-2) 
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9-4 Change of Jumper Pin Connections 
The jumper pins have already been connected as specified at the time of factory 
delivery. Unless specially required, do not make a change. 
The position of the jumper pins are shown in 7·4 PCB Arrangement. Table 9-4 
describes the function of the jumper pins. 
Connection of the jumper pins should be changed only if necessary and with 
the power turned off. All jumper pins must always be connected on one side or 
the other. Where "Do not touch" is cautioned in the Remarks column in the 
Table 9-4, never touch the related jumper pins, as they must be set at the 
Toshiba factory and changing these voids the warranty. 

Table 9-4 Functions of Jumper Pins (JPO) 

PCB i JP NO.! Code on PCB Status i Functions Factory , Remarks I 

-I 
setting 

Selection of deadtime 00 not 

I 
, , 

i 

I 
clock touch ~. , As 

I JP1 
00 II 0' ! required voids 

IJ 00 C I' warranty 

i 
I 

i I 
Selection of carrier 

freqeuncy 
00 not 

touch 
JP2 tffi· , As unless .. required required 00 II E 

I (See 4-1-2) 
, i , I i 

, 

'----
I (a) i Selects x1/x3 of the 00 not 
, JP7 value selected by JP1 , touch 
I , IT] I 

As 
voids I 

required 
warranty 

, 
Selection of automatic 

restart 

~o" OFF Automatic restart is 
JPB 

" not executed. , 
ON Automatic restart is ON 

executed. 

JP9 , Selection of frequency 

illj ,:~ command (REF) signal at 

either O-SVOC or 0-1 OVoC. 

5V REF input: O· 5VOC 5V 

I 10V REF input: 0 - 10VOC I , , I 

g-g 



PCB JP No. 
I I 

Remarks " Code on PCB 1 Status Functions Factory 
setting 

I '----r------------r-----+---~ --+----------'t 

I 
Selection of frequency 

i command (REF) signal at 
I either Q-5VDC or 0-5/1 0 

m 
I VDC, 4·20mADC or 0-135 

o ] 'No resistance input 

: ] 13!J,Q 'I Mark REF input: 0-5/1 ~OC, 

I JP10 

(al 
4-20mADC 

135 P.

J
' REF input: 0-135 

I 
I resistance 

------I------i-----

1 I 
Selection of either 

r-
I 

JP13 I 00, VT130HlorVT130H 

JP14 I ! 

I
, ill Open 

Used when testing the 

Normal 

Test 

No 
Mark 

As 
required 

Open 

5/10V 
4-20mA 

Do not 

touch 

Do not 

touch 

unless 
required . I Close 'I 

' ; r !--r-- ".', -----+------------+,----+----i 

i J21 I !e~e~~e:R~hEe:~~k~~;p~~: As ~~~~t 
, B Open LED on main board required voids :--t-- _., +-______ -l __ C_'o_s_e_r-_N_o_L_E_D_o_n_m_a_i_n_b_o_a_rd ___ r-____ -+_w_a_rr_a_n_ty_-i 

I I Selects the overvoltage 

, I I i detection level for 

I I J22 either 200V class or 

, (b) I 6'0 4QOV class 

As 
required 

Do not 

touch 

voids 

warranty 

1 

I Open 200V Class 

I Close 400V Class 

i--,-----1I---+--i-----+-----t--1 
I" I Selects the main under- Do not 

1 I voltage level for either touch 

I J23' 200V class or 400V As voids 

i I J' 6"0 Open class required warranty 

i I Close 200V Class 

L .. ___ -'--__ -'-_4_0_oV_CI_as_s _____ -'-___ -'-__ --.J 

(Note) (a): Main control PCB (bl: Gate (Basel drive PCB 
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Chapter X 
OPERATION 

10-1 Before Applying the Power 
Before applying the power, confirm the following: 
1) Check once again that the wiring is correct. 

~AUTION Make sure that the power source is connected to the input terminals 
L 1 (R), L2(S), L3(T), and the motor with the output terminals T1 (U), 
T2{V), T3{W). 

Power 
source 

Gc:=J 
Inverter 

Motor 
L.IIRI Till)) 

:..2ISI TZNl 

L31Tl T3fM 

2) Is the power source voltage correct? 
Confirm that the input power source voltage is in the range of rated 
voltage ±1 0%. (Do not put 460V on a 230V inverter.) 
An excess of this range may activate a protective device or damage 
the inverter. 

3) Are the control terminals (RO, TO) connected as suited to the power 
source voltage? 

4) Are there short-circuit possibilities? 
5) Are there any loose screw terminals or connectors? 
6) Ensure ST to COM is connect through aux relay or jumpered directly. 

10-2 Pre-operation Adjustments 
Readjustment may be required on some of the adjustment devices depend­
ing on the application and the load level. For adjustment procedures, refer 
to Chapter IX. 
Before switching to the run position, also check the following: 
1) Are the V/F pattern and maximum output frequency suitable to the 

load level? 
2) Are the adjustment parameters correct? 

Push the monitor push-button switch to obtain the monitor mode, and 
confirm: 

i) Bias/gain of frequency reference settings 
ii) Upper/lower limit of output reference settings 
iii) Acceleration/deceleration time 
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10-3 Operation Procedures 
The inverter with the operator control panel should be operated as follows, 
as based on the standard connection diagram (5-2). 

MONITOR OPERATION AR t , N'e", w,lh smal 
door opened) 

""vl""" _"0. 

D 

'~i~!-"', at. 
-00-0 
--~~::i'5, 

.•. - ...... 
.." I -"" Q~-.(5: 0 
n," 

I 
"""~ 

I 
C Beto'" turn'~g on power ) 

Before fuming on power 
Conl,'m tM follow,ng statc;s of tne conTrol equipment on 
Tne control panel 

• fRUN-STOP IDRIVE SWITCH) "$TOP-) 

• <HOAI MOde selection S,,",.1eo (MOD SELI- "OFF' 

• Speeo ,eJe'ence {REF AOJI "Zeto" 

• CMrge lamp (CHARGEI OFF 

• V,'F patiern selection rotary sw,tch ,nSlde Ine small 
w,MOw As selected {Additional ."leCHon ,,'mpOSSible 
ahe' s:a't of ope'allon, 

( Tu'n on POw", ) 
Conf,rm "OFF" is d,splayed on the d'gltal 

Tur~ on d,st"but,on corcu,!·breaker (MCCBI (Suppl,es 
I-

rnd'cator Of tMe mverter. MaKe necessary 
cont,OI powe, to Inverter; seU,ng by using Ihe mon,lor function and 

adJustmg tMe potentiometers. 

Push on (or Stan PBI to close magnet'c contaClO' - When the mam Circuit is activated and the 
(MCI "up~lle" main tn'ee ~hase power to ,n\lener. cha'ge lamp (CHARGE) lights up on the 

ope,at;on conl,ol panel. 

( seTecMn of ) !!:"!luenc~ reference 

SeleCII'eQuency command Signal by the mode select,on 
sw,tch MODE SEL. (HOAl on the operat,on panel. 

If tMe "CHARGE" lamp's lot, never 10uc~ t~e 
mlernal eqUipment 01 the ,nverte'. 

t t 
"HAND" 'AUTO" If the unit is equ,pped with an internal 
Adjust t~e output Adjust the outPut cooling fan, t~!! fan $tarts rotatir'IQ at 
freQuency by ttl!! frequency by the same t,me. 
freQuency sette, t~e e>ternal current 
(FREO ADJI (speed pot) mpul s.gnal 
On t~e operahQn panel (4·20mA DC) 

l I 

® (continueo on next page) 
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( '00 ) j 
SWitch IMe DRIVE SWitCh, from STOP to RUN on the InVerter I- ·'LS".s displayed on 1M 
operation panel d,gl!al Indicator 

( Accelerahon 

I-

1 Turn tMe frequency sener FREO AOJ (Freq Pot) clock· The motor starts rotating_ 

wise o~ the contrOl pane; Or Conform that It rotates on the 

2 Increase l~e external cu"ent ,npuT s,g~al 14·20mADC) correct direction and 
smoothly 
AlSO conhrm lhal the 
ope'atlng frequency IS 
displayed on the olgltal 
Indlca!or_ 

l D~cele'atlon ) 

CAUTION. 

TMe external magnetiC contactor (MC! Should 
not be use In place of the run/SlOP switch as 

Fullylurn Ty'c\heOfF freQuent use wears the contactofs and 
FREQ ADJ S",Tch the DRIVE pus"button excessl"ely stresses the Inyerte. Debus 
counter' $W,tcr. 10 STOP "w'ICO 0" If the stop IS used on t~e external contactor t~e 
cloc~w,se or tM opera· the exlerna' u',,: shOuld nOI be restar1ed until the mOlor 
on me opera· I'on panel mag~et'c contacl stops ,otatlng. 
tlO~ pa~el. starter 

( S10P ) 

The motor decelerates In the "LS' rS displayed on the 

pre set deceleration time. ,,' T~e motor digital <nd,cator when the 

stops. coast stops. frequency becomes less than 
3Hz. 

10-3 



(Note 1) 
(Note 2) 

(Note 3) 

(Note 4) 

(Note 5) 

(Note 6) 

The output frequency display starts counting at O.SHz. 
When the frequency reference signal becomes more than 3Hz, the inverter 
wilt start running, and accelerates in the pre~set acceleration rate from 0 to 
3Hz. 
When the frequency reference signal level becomes less than 3Hz, the 
inverter decelerates in the pre~set deceleration time from 3 to 0 Hz. While 
"LS" is displayed, the output of the inverter is not displayed. Only at the 
start of the operation will the output be displayed from a.5Hz to 3Hz. 
The output frequency must be at 3Hz or more. A set value of less than 3Hz 
is not available. 
The operating frequency (output frequency of the inverter) changes in 
accordance with the previously pre-set acceleration/deceleration times. 
The rotational speed of the motor also varies in relation with the 
changes of the operating frequency. 
Confirm no excessive vibration of the motor and its mounting base by 
slowly accelerating and decelerating. 
Operation patterns of the inverter. 

Start signal "ST' 0/11 OM --r~~~~O:':'~~~: 
Operati ng signal "RU N" _-;I--'~~;""'""'IL.~-L.-___ -_-

Reverse rotation signal "REVS" 
Normal 

Rotation speed of motor I-->'---.-L-",",f:-l-:---

free run - stop Start 

C When the "ST" signal turns off, the motor coast stops. 
o The inverter should be restarted after a coast stop only when the motor 

has come to a stop. 
e If during a coast stop (the motor is rotating), and the inverter is restarted 

into a rotating motor the inverter may activate the overcurrent 
protection. 

"ST''---.J~-6'''''------

"RUN'C' ~::~;~~ "REVS": 

Normal rotation 

Rotation speed of motor i-----:,Ji-.,--r-i't--- Time 

Reverse rotation 

deceleration - stop Start 

e If "RUN" signal is switched to stop (or opened) while the "ST" signal 
is "ON", the motor decelerates and stops. (controlled stop). 

o If the deceleration time is too short, the overvoltage protection may 
be activated due to motor regeneration. 
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Chapter XI 
MAINTENANCE AND 

INSPECTION 

For continued safe operation and prolonged inverter life conduct the 
following daily and periodic inspection: 

r\oo"o 5C CAUTION 
~ Before inspection, always turn off the distribution circuit~breaker (MeCB) 

and wait at least 3 minutes to confirm that the "CHARGE" lamp is not lit 
and there is no voltage present on the main circuit DC capacitor 
(between + and - terminals). 

11 ~1 Daily Inspection 
1) Noise ... Check for unusual noise of the transformer, reactor, motor, 

etc. 
2) Temperature and smell ... Check for abnormal heating or any burning 

smell around the insulators. 
3) Note if there are any abnormal fluctuations of the frequency meter or 

the motor speed. 
4) Note and keep records on the power source voltage, output voltage, 

output current and output frequency. 
5) Ensure the ambient temperature is within the -1 QGC -40°C range. 
6) Ensure the humidity at less tha 90% (relative), and there is no 

condensation. 
7) Keep the environment free from dust and corrosive gases. 
8) Note if there are any abnormal vibrations present at the inverter, 

motor, etc. 

11·2 Periodic Inspection 
1) Are there any loose terminals? 
2) Are there any damaged cables? 
3) Are any vent holes clogged with debris or dust? 
4) Is the cooling fan operating? 
5) Are the PCBs free from accumulated dust? 
6) Check and clean out any dust or debris inside the inverter. 
7) When the unit is unused for more than 6 months, power up the unit 

on a semi~annual basis and confirm normal functioning. 

11·3 Guidance for Parts Replacement 
Pertormance and service life of the control equipment, timely repairs are 
required on worn components. The following table specifies the expected 
service life of the major parts used for this inverter. 
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Table 7.3.3 

learts name Service life Remarks 

i Large-capacity Needs to be reconditioned semiannually 
electrolytic 5 years in event of non-use of the inverter 
condenser , See Section 11-5 

Fuses 7 years 

-- -
Cooling fan 

I 

25,000H 
I 

.. 

Contact relays 500,000 times 

Connectors 
1 __ -

100 times Replace pin in event of failure 

(Note) This table shows the service life of the respective equipment if used as 
specified in the standard installation environment. 

11-4 Measuring Instruments 
As PWM control is adopted for the output waveforms of this inverter, output 
measurements may be distorted depending on measurement instrument 
types. Measuring instruments and measured points should be based on the 
following table: 

--_. 
Measured item 

I-­
I 

In --OutPut voltage 

---
Current i 

l Electric power 

-

Measuring instrument Measured point 

• Rectifier type volt-meter • Output terminals, U, V and W 
• Average rectifier type 

analog tester 

Moving vane, iron type + • Each phase current 
current transformer 

• electrodynamic type • Input side of the inverter 
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11-5 Inspection of the Electrolytic Capacitor(s) 
An electrolytic capacitor left unused for a long period of time (more than 6 
months) will have increased current leakage and deteriorated character­
istics. Therefore, if left uncharged it must be subject to the following 
conditioning procedures every 6 months to ensure proper capacitor electri­
cal characteristics are maintained: 

1) Checking the Leakage Current 
a) Measuring Circuit: 

The measuring circuit of the voltage drop method is shown in 
Fig. 11-5. 

I DC power source B I c. 

RS: Standard resistor V, : Voltmeter 
V2 : DC Voltmeter or Electronic voltmeter 
8, : Switch Cx: Capacitor to be tested 
8 2 : Voltmeter protective changeover switch 

Fig. 11-5 Voltage Drop Method 

b) Measurement: 
Using the power source and circuit shown in Fig. 11-5, apply 
rated voltage of the capacitor (400V) to both terminals of a 
capacitor to be tested through a resistor (R) of which resis­
tance has been adjusted as necessary so that terminal voltage 
reaches the rated voltage within one minute. Then calculate the 
leakage current 5 minutes after the rated voltage has been 
reached by the below method. 

c) Calculation of the leakage current: 
Based on a measured value obtained by the measurement, 
calculate leakage current according to the following formula: 
I = E/Rs where I : Leakage current of test capacitor 

Rs : Resistance of standard resistor 
E : Voltage value indicated on DC voltmeter 

d) Judgement: 
If I = SmA or less than the capacitor is normal. 
If leakage current is above SmA, the capacitor should be sub­
jected to the following reconditioning procedures. 
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2) Capacitor Reconditioning procedure 

If the leakage current is over 5mA, 
apply DC voltage to 400V gradually. 

,-1....---, After the capacitor has been changed 
for 30 " 60 min. the capacitor is 
reconditioned . 

v.riahle volt&ge 
power ."'~rc. 

3) Storage of Loose Capacitors 
The capacitor should be stored in a cool and dark place if possible. 
Higher temperatures deteriorate the characteristics faster. Sunlight 
may cause discoloration of the sleeve as well as deterioration of 
sealing rubber. High humidity may cause solderability problems 
on the terminals. 
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Chapter XII 
TROUBLESHOOTING 

Should a fault occur, the inverter will stop, and display the possible fault cause on the 
frequency/monitor display digital indicator. 
Table' 2M1 lists the failure codes, their possible causes and corrective actions. Before 
restarting, consult this table and take corrective actions. 

~UTION 

~UTION 

The inspection shall be performed only after ensuring that 
"CHARGE" lamp on the operation panel is OFF and no voltage is 
existing in the main circuit capacitor (between the "+" and "-" 
terminals). 

Do not apply main power (3 phase line) to the inverter if any of the 
following connectors are disconnected: eN11, CN21, eN31, CN41, 
CN51 or eNS1. Damage to the circuit boards may occur. 
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Table 12"1 Possible Causes and Countermeasures (1/5) 

1'- Failure"---

code 
Possible cause 

f---I~I~mp 
roper inverter sizing in relation 

,-, ,-
t.1 t.. 

Flicker 
display 

otor size or load type. I to m 

I-­
I Sho 

--~---

rt"circuit on output wiring 
U), T2(V), T3(W) 

I 
T1( 
Pha se to phase or ground fault. 

1-
! Ove r)oad, sudden load fluctuation 

I or s tall of motor 
-_.- , 

I Acc e) erat i onld ecel eration , 
tim e set too short 

I 

'-~ .. , 

I 
1",­
I' Ins tability phenomenon due to 
I an open input phase (including 

one 
i __ 

Inte 

of the input fuses blowing) 
~.--

rnal fault of inverter 

1- ---------_.-
Inst ability phenomenon due to 

, 

1 

Corrective Actions 

I Corrective inverter capacity based 
on current requirements. 

! Ins~ect wiring from the inverter 
I to the motor. Ensure motor has 

not grounded. 

! Inspect load level, eliminate cause 

~.~ 

I of the overload or r~duce load. 

I Extend the accelerationl 
I deceleration time by adjusting 
, 5RH(ACC)/6RH(DEC) in , 
adjustment area. 

Inspect power source and input 
fuses. If damaged, replace. 

I I Based on troubleshooting, 
inspect internal wiring and 

I correct any shorts. 

I Select proper'0 IF pattern on 
rrect V/F pattern of selection selector switch in the adjustment 

i inco J 
: with respect to the I"oa"d __ ., _____ ."ar .. ,."a", ______ ,, _____ ..J I characteristics, 

--- - ---- . --" ~ -- ~ ~--~ 
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(2/5) 

Failure I Possible cause Corrective Action 
code 

,] ,- Unstable phenomenon due to , Inspect power source voltage 
<- <- instantaneous outage and make necessary corrections. 

Flicker 
display Unstable phenomenon due to Inspect power source voltage and 

under voltage of incoming power. make necessary corrections. 

Fault due to external RFt noise. Locate RFt source and shield. 

-

r,," C' Output transistor short Inspect G-TR devices and 
uc.. , , repair/replace if necessary. 
Flicker 

I 
display 

, 
"--" 

I Output short-circuit due to Inspect output wiring , 
i incorrect wiring. 
I 
I , 

i Line to line short-circuit of Inspect motor and repair/replace 
! motor winding. if necessary. 

,.., ,-, Phase to phase short-circuit I Inspect cable and replace 

I 

'-''-'- due to deteriorated output cables if necessary. 
Flicker 

I 
display Phase to phase short"circuit Inspect and repair wiring 

terminal shorts on inverter in between inverter and motor. 
I I motor caused by small animal. 
I 
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i 

I 

-

Failure 

code 

1-' , <-,<-
Flicker 
display 

-

! 
Possible cause 

Overload (120%-60 sec of rated 
current) and load fluctuation 

Deceleration time is set to short 
and motor is regenerating 

r'l-, 
(,..1 ,-

I 

1-
Flicker 
display 

-

Unstable phenomenon due to 
incorrect V/F pattern of inverter 
with respect to load level andlor type. 

I O~~'~oltage taD large power 
source at the supply voltage 
(including high voltage transients) 

I;C'~ instantaneous voltage) "'1< _ 
Flicker r Voltage flu~t-u~t-i~~ due to 
display , power line disturbances. , 

I' Excessive high voltage fluctuation 
I due to use of power factor 

~ correction capacitors. 

,-, (..1 Failed cooling fan (if unit is 
'-' I I I equipped with fan) 

Flicker i_ 
display I 

I Poor ventilation 

, 
-L 
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(3/5) 

I 
Corrective Action 

Inspected load level, eliminate 
cause of overload and reduce load. 

Extend the deceleration time 
by adjusting 6RH (DEC) in 
adjustment area. 

Correct V/F pattern at VlF selector 
switch in adjustment area. 

Inspect power source voltage. 

Inspect power source voltage, and 
install AC reactor on input side if 
fluctuation is momentary. 
Inspect power source voltage, and 
install AC reactor on input side if 
fluctuation is momentary, or remove 
P.F. correction capacitors 

Repair or replace cooling fan. 

I 

Inspect and improve ventilation. 



,-, LI 
'-' II 

Flicker 
display 

0:. 
<- .... 

Flicker 
display 

1-' '..I " " 

Flicker 
display 

Blown­
out 
main 
circuit 

", fuses 

i (AC 
i fuse) 

(DC 

fuse) 

Po ssible cause 

High ambient temperature 

ture of the current Over tempera 
limiting resist 
resistor) exee 

or ("cement" 
eding 9O'C 

lock signal is External inter 
activated betw een OH and P24. 

n output terminals Ground fault 0 
T1 (U), T2(V), T 3(W) 

itialization Incomplete in 
or initializing conditions 

~---.-

Corrective Action 

Lower ambient temperature 
by fans or air conditioners. 

Inspect any damage to "cement" 
power resistor. 

I Inspect external interlock 
I signal and correct 

Inspect and remove cause of 
ground fault, and repair any 
damaged portion. 

-
I Turn off control power source, 

and re~apply. 

Fault of main 
inside inverte 

circuit 
r 

---l . Rectifier (diode) may be 
. damaged. Inspect rectifier 
! and replace if damaged. 

Inspect AC fuse and replace 
if necessary. 
G"TR may be damaged. Inspect 
G"TR and replace if damaged 
Inspect AC/DC fuses and 
replace if necessary 

-- _. 

12-5 

(4/5) 



(5/5) 

-'----1--
Failure 

.. _.- ----- ------1---------
Possible cause I Corrective Action 

code 

Blown 
main 
circuit 
fuses 

. lAC , 
fuse) 
(DC 
fuse) 

I-BI~~-n-----, 
control 
board 
fuse 

I ShO~-;i~cuit-of--;~in 
I ~~rcuit capacitor 

Extremely small input 
impedance on incoming powerline 
(Too large input kVA compared 
to inverter capacity) 

1 Inspect capacitor and 
replace if necessary. 

1 ) 

2) 

3) 

If the transformer KVA rating 
is 10 times larger (or more) 
than the inverter !<:VA rating, 
AC input tine reactors will be 
required to limit inrush 
current into the inverter. 

If the transformer KVA is 
between 5 to 10 times the 
inverter KVA rating, AC line 
reactors may be required 
depending on other transfor-
mer and power line factors. 

Normally no line reactor is 
required jf the transformer is 
smaller than 5 times the 
inverter KVA rating. 

If any fuse has blown, 
inspect driver board. 

1----------+-----------1 
I Circuit ground fault on inspect and eliminate cause fault 

terminals Rand T. and replace fuse if necessary. 
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12·2 Troubleshooting Flowchart 
12·2·1 The following describes how to check if the motor does not rotate: 

( Motor does ) not rotate 

Is the motor NO 

wiring correct? 
Correct motor wiring 

YES 

NO L 1 (R), L2(S) and/or L3(T) are not 
Is CHARGE lamp lit? powered, or fuse is blown. 

YES 

Control voltage present? NO There is no power on T4 and/or RD 

power source (+24, are not powered, or the control fuse 
is blown. Is the power LED on gate 

±15, +5V) (base) PCB turned on? 

YES 

Is there speed reference NO 
(voltage on REF or Correct wiring 
current on JRF)? 

YES 

Are terminals COM, 8T NO 

and RUN on PCB 
Correct wiring as specified in 

wired correctly? 
standard wiring diagrams. 

YES 

Is waveform of PWM NO 
signal (+U -W) present? 

Control printed circuit board 

See Section 2"2"3 ,..... is bad - replace. 

~ YES 

Are base drive signals pres- NO If any of FU 1, FU2, FUR, FUS and FUT is 

ent to the gate drive board. I-- blown, check rectifiers and output tran-

See section 12"2"2. sistors for any damage. See External 

YES 
Views of Unit in Chapter XI for parts 
location. 

Gate drive circuit board 
is bad - replace. 
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12-2-2 Test Points for Waveshape Tests 
Two red check terminals (TP1 and TP2) are provided on the main 
control PCS. The U-phase PWM patterns and 61441 signals can be chec­
ked based on the table below. 
A more detailed inspection can also be made by checking the input signal 
of the base drive circuit and the voltage of the control power source by 
using the connector pins CN2 and CN7 on the main control PCB. 
Fig. 10-2 shows connection of the connectors. 

Test point code 

TP1 to OV 

TP2 to OV 

Function 

U-phase PWM 
pattern out­
put signal 

6144f output 
: signal 
, 

Sample waveform 

PWM signal of U-phase sinusoidal 
distribution (3-phase control) 

o -"" 21111 'I "VI 'ltJ"1 21t 

Pulse output of output frequency 
multiplied by 6144 

-------------~----------------------~ 
Connector CN2 

CN2-t to OV 
2 to OV 
3 to OV 
4 to OV 
5 to OV 
6 to OV 

! 

Base drive 
circuit input 
signal 
U-phase 
V"phase 
W-phase 
X-phase 
V-phase 
l-phase 

PWM signal of sinusoidal 
distribution (3~phase control) 

o , 
o 

, 
ItII %lVI 1t ,,1tIS nt,. nt 

-----------t--------t---------_ 
Connector CN7 ! Control power Each DC voltage waveform 

CN7-1 to OV 
2 to OV 
3 to OV 
4 to OV 

rc~nnector 
I CN1-2toOV 

source voltage 
+ 5V 

OV 
+15V 
-15V 

+24V 

+5V DC voltage 
OVCOMMON 
+15V DC voltage 
-15V DC voltage 

+24V DC voltage 

Care should be taken when testing the connector pins to prevent shorting of one pin to its 
neighbor. 

12-8 



Lilli) 
!,,:tISI 
I..)ITI 

.a 

(Note) 

- • 

o~;" / "m 
HeT 

'" 
~ • • • 

L !.J - 'S' • 

1(fIU drive 

'11'1 _ .. 
~- c:::J 01'1 c::J0I11 

Conttol e" IFf' CJCN21 

trlo,to"'" c:JCHSI 

~ ~ c=J0I41 '~S"itchln9 n'~htOr! G "'"'''' j c:::::J ''', r-- c.~.c I to: or t~'l o CIoISA IlIdl1ary !'" .. at (8 ) 
lourell CN11 

'" ~ 
CIUA Cf<l2A CNlA r®1,r6l [EJ DO c:;o 

I""in <:0lltto1 
PCElI 

(!!lCJ = = = DO CEl Cl 
eNS t'" '" '" '" - , .. '" , .. 

( '.OJ -e" ·"V ... 
~ 

1';"/1 COllttol dtdCt] " t 
""" /IIlc:rOI:Ollt-

" rl:llhr 

I Prlqlllncy/lOnltor 41,ital 

I II I I 
UI<l.iC:ltOr 

Ollfl,:l '-11 convert.,. , 
control tatelnll board OM' o.. 

• I I p I I • I I 

1 
, , 

0 

~ "j~_ _--~ leSl~,"lad""lor I I 
'r.qulncy , 

ntt.r " , 
~ ........ i TO opt1Oft pea To opu"tiCln I'M o _-
JJ_ ----

c.r -, .. C.'I- , ... o _--- -, ,~ -. ". o k. ..... -. ... -. .. -. ... -. ... 
J -. ... -. '" -. . .. -, • u -. lim 

Fig. 12·2 Connection of Connectors 

On Type"torm VT130H1 0·2035" 2080, the gate drive PCB and main 
control PCB are incorporated on one board. 
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12-2-3Testing of G-TR 
Type of instrument 

Ohmmeter 

<G-TR> More than 
SOK 

More than 
SOK 

Less than 
SOOK 

Less than 
SOOK 

Less than 
SOOK 

<IGBT> 

(Note) o 

Evaluation of G-TR (Normal resistor value) 

The power switching device IGBT transistors used on VT130H1 has a 
voltage drive type gate and if charge is accumulated on the gate, the 
ON state is kept on. Therefore, before testing an IGBT, short the gate 
to the emitter. 
CAUTION: The IGBT is sensitive to static electricity as compared to 
bipolar G-TR's. Care should be taken to discharge static electricity 
from the body, tools, etc. 

12-3 Parts Replacement 

CAUTION 
Before replacing a part, always confirm that the main circuit capacitor is not 
charged and the CHARGE lamp is not lit. 

Advanced techniques are required for replacing and removing parts on the 
PCBs. Improper techniques may damage the PCB patterns and aggravate 
the failure. Replacement should be referred to an authorized service center 
or the factory. 

12-3-1 Replacement 01 PCBs 
The PCBs are supported at their 4 corners by locking supports. Remove 
the PCB by releasing the stoppers of the locking supports. 
1) How to remove connectors on PCB's. 

A lock mechanism is provided with the connectors to prevent them 
from becoming loose. Release the lock mechanism as shown below. 
Avoid excessive force to prevent damage to the connector. 

va Connector 0: 

~ poot .'th) - 10 contac:t/base 
(':top type 1 

PCB-,..,mdI.= ~ 
PIN 
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2) How to insert connectors 
The connector should be pushed in until the lock mechanism is 
engaged. Push it in with a moderate force while supporting the PCB, 
to prevent damage to the PCB. Ensure the proper connector is 
plugged into the proper location and that the pins are properly 
aligned. 

12-3-2 Replacement of the frequency/monitor display digital indicator (4-digit, 7-
segment LED) 

Since it is socketed, the digital indicator can be replaced with ease. As a rule, 
however, it would not be replaced, as improper replacement will cause damage. If 
the replacement is necessary, make sure that the new display is installed in the 
correct position and orientation. 

12-3-3 Replacement of Fuses 

Digital indicator 
(4-digit, 7"segment LED 

Socket 

PCB 

For the locations of the fuses, refer to External Views of Unit in Chapter XI. 
Attention should be paid to their positions, as certain types of fuse are 
installed in the center of the unit. 

12-3-4 Replacement of main circuit capacitor, G-TR 
No cable number is provided to the connecting cables. For replacement, it 
is necessary to affix a temporary label to each cable before removal, and 
care should be taken to avoid wrong wiring when rewiring. 
Applya silicon compound on the G-TR surface in contact with the cooling 
fins. 
Examples of silicon compound: 

Alcan: Manufaeturd by Alean, Jointal 8"200: by Nikkei Chemical 
Industry KK 
Fastening torque for G"TA: 30kg-cm 

12-4 Recommended Spare Parts 
In order to minimize down time of the equipment, it is recommended to 
maintain the following spare parts: 
"A" rank indicates parts of relatively high requirement, and "8" rank those 
of relatively low requirement. 
Generally, these recommended spare parts should be reserved in the 
following quantities: 
1) Fuses: 100% of normal usage 
2) Other: 20% of normal usage 
If the calculated quantity of any part is less than 100%, the recommended 
quantity of such parts should be 1 (one). 
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Type 01 
mverter 

VT130Hl-2035 

VT130t11-2055 

: VT130Hl-2080 

I VT130Hl-2110 

I 

VT130Hl-2160 

VT130Hl-2220 

I VT130Hl-2270 

! VT 1 30H 1 -2330 

VT130Hl·2400 

! VT130Hl-2500 
, 
I VT130Hl-2600 , 

I VT130Hl-2800 

!--~ --
; VT130H1-4055 

: VT130H1-4080 

, VT130H1-4110 

vr130Hl-4160 

i, vr130Hl.4220 
, 
i -..1T130H1·4270 

"tTl 30H 1 ·4330 

JT130Hl-4400 

V'T'30H'·4500 

: VT13Grll-4600 

VT~30Yl 4800 

: VT~30Hl-4100K 

A-Rank Spare Parts (for VT130H1) 

-~~C fuse iFU21 
~I AC fuse ! COl"ltrol fuse 

(FUR, FUS. FUn I (FUt) 

t ___ ~ Type I Q, Type I Ot Type 

! 60PEF20(KTK20) j 1 ! 

! 
- I AGC3(250V-3A) 

! 
, 60PEF30(KTK30) 

I 
AGC3(250V-3A) 

i A50P400(KWH40) AGC3(250V-3A) 

25SH75 

I 
3 AGC3(250V'3A) 

(FWxl00) 
25SH75 

I 
3 AGC3(250V·3A) 

iFWxl00) 
25SH100 3 AGC3(250V'3A) 
(FWxl00) 

I 
25SHtOO 3 AGC3(250V-3A) 
(FWxl00) 
25SHt50 3 AGC3(250V-3A) 
(FWxl00) 

, ' 

'~ ___ ~- -1-~t'3AIKTK31 
70PFL20(A70P201 

70PFL20(A70P20) I PCl-3A(KTK3) I 

70SHA35{A70P40) 50SHA35 3 PCl-3A(KTK3) 
(FWH40) 

70SHA55(A70P60: 50SHA35 3 PC1'3A(KTK3) 
(FWH60) 

1,70SHA75(A70P801 50SHA75 3 PCt·3A(KTK3) 
, (FWH80) 

70SHA751A70P801 , , 50SHA75 3 PC1·3A(KTK3) , 
(FWH80) 

70SHA75(A70P80' , i 50SHA75 3 PC1·3A(KTK3) , 
(FWH80) 

, 
.1 __ . 

12~12 

G-TR (IG6T) 

'" Type (Ratil"lg) Q, 

MG25H2CSI (25A) 3 

MG50H2YSI 50A 3 

MG50H2YSl SOA 3 

100A 

tOOA 

200A 

200A 

200A 

1 I MG25N2YSI 25A 3 

25A 1 : MG25N2YSI 3 

, 
I 

50A 

50A 

100A 

100A, 
I 

100A I 



B-Rank Spare Parts (tor VT130H 1) 

i 

Type of ," Main Circuit elec· 
inverter !rolytie condenser 

I VT130HO·2035 

, VT130HO'2055 

vrl30HO'2080 

VT130HQ-2110 

VT130HO-2160 

VT130HO'2220 

VT130HO-2270 

VT130HQ·2330 

vr130HQ·2400 

vr130HQ·2500 

VT130HQ-2600 

VT130HQ·2800 

VT130HQ·4055 

vr130HQ·4080 

vr130HO-4110 

VT130HO-4160 

VT130HO-4220 

VT130HO-4270 

\fT130HO-4330 

VT130HO-4400 

VT130HO-4500 

, VT130HO-4600 

\fT130HO-4800 

I \fT130HO-4100K 

Rating 

40QV-l000uF 

1800uF 

2700uF 

1800uFx2P 

270QuFx:2P 

1800uFx3P 

1800uFx4P 

270QuFx4P 
I 

I , 

I 
I , 

' 40QV-680uFx2S 

100QuFx2S 

1800uFx2S 

, 2700uFx2S 

1800uFx2Px2S 
i 

2700uFx2Px2S 

2700uFx2Px2S 

Main ContrOl PCB Gate drive PCS 

0< Type I at Type 

, VT38-2038c::i , (Included in 
lett-listed) , VT3B·2038D , (Included in 
left-listed) , VT38-2038C , (Included in 
left-listed) 

2 VT3C-20320 , VT3D·2039 0 

2 VT3C-2032D , VT3D·2039 D 

3 VT3C·2032= I , VT3D'2039 C 

, VT3C-2032D , VT3D·2039 :J 

4 VT3C·2032D , VT3D·20390 

! 
, 

! 
, 

i 2 VT3C-2032 :J 
! 
, VT3D-2039= 

2 

i 

VT3C-:2032 c: , VT3D·2039D 

2 VT3C-2032C , VT3D-2039:J 

2 VT3C-2032C , VT3D-2039:: 

, VT3C-2032= , I VT3D-2039!: 

, VT3C-2032= 

I 

, VT3D-2039::; 

, VT3C-2032::J , VT3D-2039::J , 

I 
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A*Rank Spare Parts (for VT130H) 

1-~T~yC,~,CO'f-- DC fuse (FU2) AC fuse 1 Cor'ltrol fuse G·TR 

\ i"OY='~rt:'~' __ ;===::2>E<===I9i:t~'~D1U~R~' 'tU~S~'~'~U~T9' ¢===ili'~'~U~'~' ==l:9i:t=~'~B~''''M''~'~fy~'i'~T~R+':9i:~ _ Type! Qt Type Qt T pe Qt. Type (Rallflg) at. 

I VTl~~HO'2035 ISOPEF20(KTK20) -I AGC3(250V-3A) i 1 

! VT130HO-20S5 160PEF30(KTK30) -I AGC3(250V-3A) 

VT130HO-2080 NQN50(KWHSO) 1 I AGC3(250V-3A) 

VT~30HO-2110 

VT130HO-2160 

VT, 30HO-2220 

VTl JOHO-2270 

1/1' 30HO-2330 

I V'T130HO-2400 

i 'il 1 30HO-2S00 

'! 'JT1 30HO-2600 

i \/T130HO-2800 

25SH75 
(FWxl00) 

3 AGC3(250V-3A) 

25SH75 3 AGC3(250V-3A) 
(FWxl00) 
25SH100 3 AGC3(250V-3A) 
(FWxl00) 
25SH 1 00 3 AGC3(250V·3A) 
(FWxlQO) 
25SH150 3 AGC3(25QV-3A) 
(FWxlS0) 
25SH2QO 3 AGC3(250V-3A) 
(FWx200) 
25SH200 3 AGC3(250V-3A) 
(FWx200) 
25SH300 3 AGC3(250V-3A) 
(FWx300) 
2SSH400 3 AGC3(250V'3A) 1 

MG30G6Ell 

MGSOG6EL 1 

MG50G6EL 1 

MG7SH2CL 1 

MG100H2CLl 

MG200H1AL2 

MG200H1AL2 

MG200H1Al2 

MG300H1FLl 

MG300Hl FL 1 

MG400H1Fll 

MG300H1Fl1X2P 

3 

3 

6 

6 

, 
, 
6 

, 
" (FWx

4
QOj IJ 

: VT1301"-O-',-0-s-s--r 7-0-P-'-L'-0-'-A-7-0-P'-0-,---+-----+-+-PC-'.-3-A-'K-T-K-3-,--ii 'I-M-G-'-S-N-'-'-K-,--+--l 

'/11,")OHO·4080 ! 70PFL20(A70P20) PCl-3A(KTK3) MG2SN6EK1 

170SHA35(A70P40) SOSHA3S 3 PC1-3A(KTK3) I MGSOM2CK2 VT130HO-4110 

, VT130HO-4160 

! ')T130HO-4220 

! VT ',30HO-4270 

1/1130HO-4330 

I VTl.'30HO-4400 

'I \lT130HO-4S00 

vr130Ho-460e 

i VT1 30HO-48QO 

I V"1)OHO-100K 

(FWH40) I 
70SHA5S(A70P60) SOSHA55 3 PC1'3A(KTK3) 1 , MGSOM2CK2 

(FWH60) 
I 70SHASS(A70P60) '1 SOSHA55 3 PCl-3A(KTK3) I' MG7S02YK, 

(FWH60) 
,70SHA7S{A70P80) SOSHB7S 3 PC'-3A(KTK3) MG100Q2YKl 
I (FWH80) 
'70SHA7S(A70P80) SOSHB7S 3 PCl-3A(KTK3) MG10002YK1 

(FWH80) 
70SH8100 I 1 50SHB100 3 PCl-3A(KTK3) MG1S002YKl 

( IA70Pl00) (FWH100) 
170SHB100 ' 50SHB100 3 PCl-3A(KTK3) MG1S002YKl 

(AlOP100) 1 (FWH100) 
; 70SHB150 ' 50SHB1S0 3 PC1-SA(KTKS) MG300N1UKl 

(AlOP150i (fWH150) 
'170SHB200 I 1 50SHB200 3 PC1-SA(KTK5) MG300N1UKl 

(A70P200) I (FWH200) I 
'70SHB300 50SHB300 I 3 PC1-SA(KTKS) 1 MG300N1UK1 

(A70P300) (FWH300) I 

1 
I 

---'~ 
1 .,.,-- -----'"' -~-
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8-Rank Spare Parts (for VT130H 1) 

Type of Main cirCUit elec' Main Control PWB Base drove PWB 
Inverter trol;ttic COrldenser 

Rating 01. Type A' Type .. _----
vn 30HO-203S 

i VTl 

I VI1 

i VT1 

vn 

30HO-2055 

30HQ-2080 

30HQ-211Q 

30HO·2' 60 

30HQ·2220 

30HQ-227Q 

30HQ-2330 

30HQ-2400 

30HQ-Z500 

30HO-Z60a 

30HO'ZBOa 

30HO·4055 

30HO·4080 

30HO-4110 

30HO-4160 

30HO-4220 

30HO-4270 

30HO-4330 

30HO-4400 

30HO-4500 

30HO-4600 

30HO-4800 

4100K 

400V·' OOOuF 

, 800uF 

2700uF 

1800uFx2P 

2700uFx2P 

1800uFx3P 

1800uFx4P 

2700uFx4P 

27QOuFx6P 

2700uFx8P 

I 
2700uFxl0P 

! 

i 
1400V-680uFx2S 
, 

1000uFx2S 

1800uFx2S 

2700uFx2S 

1 800uFx2 Px2S 

2700uFx2Px2S 

i 2700uFx2Px2S 
, 
! 2700uFx3Px2S 

I 2700uFx3Px2S 

2700uFx4Px2S 

2700uFx5Px2S 

2700uFx6Px2S 

1 VT3B-2033::l 1 (Included In 

lett-listed) 
1 YT3B-2033::J 1 I (Included In 

lefHstedJ 
1 VT38·2033::J 1 (Included in 

left-listed) 
2 VT3e-2032 1 VT3D-2034D 

2 VT3e-2032 1 VT3D'2035D 

3 VTSC-2032 1 VTJD-2035 :::::; 

4 VT3C-2032 1 VT3D-2035 ::J 

4 VT3C-2032 1 VTJD'2035 = 
6 VT3C·2032 1 VT3D'2035 = 
6 VT3C-2032 1 VT3D'2023 x2 

10 VT3C·2032 , 
, 

2 VT3C-2032 :i mD2034C 
2 VT3C-2032 1 VT3D-2034= 

2 VT3C-2032 1 I VT3D-2034C:: 

2 VT3C-2032 1 VT3D-2034D 

, 4 VT3C-2032 1 VT3D-2034:::J , 

4 VT3C-2032 1 VT3D-2035:::J 

4 VT3C-2032 1 VT3D-2035:J 

6 VT3C-2032 1 VT3D-2035= 

6 VT3C-2032 1 VT3D-2035= 

8 VT3C-2032 1 VT3D-2036= 

10 VT3C-2032 1 VT30-2036:J 

I" VT3C-2032 

I 
1 VT30-2036:J 
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Chapter XIII 
DIMENSIONAL VIEWS OF UNIT 

13-1 Inverter Unit based on UL Standard ("80" Box Type) 

Mode I 
• I C 

n130H1U-to3.!.$O '" !IS , .. 
n1)OH'U·fO~5to n. !IS !C. 
fTl:sot1H1-ZOaoao .. , m '" 

Oellensions 

• , r 

'" , .. " '"~ 
,.. 

" '" '" " 

= = 

(om) 

• • , 
" '" .. 
u '"~ .. 
" m .. 

-.. ,." 
J ' .. ' , .. " 

'"~ 13.$ 

'10 " 
m)Otlll/-.mao Me no no m-!1~ 10 14 US 10 110 1t 

t!1:tOt11U·tolOlO SI~ m 215 U3 321 IS 21 U3 Ie ltc H 

'l1~ll1·moJO »~ .n 115 U3 321 U 21 U3 10 1M 23 
YT1~ll1-nlOto SIS 415 2:75 U3 321 15 21 .~ 10 110 U 

Figure 13,1 Outline (UL unit) 
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Chapter XIV 
SERVICING 
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14·1 
CAUTION 
If any failure is suspected, check the points listed in Table 14~1 before 
troubleshooting or requesting maintenance services. 

If the unit is still faulty after checking, proceed to the troubleshooting, and 
consult with your distributor, authorized service center or factory service 
center. To better assist in servicing, please have the date available as 
requested in Table 2. 

14·1 



~ 
ro 
~ 

w 
o 

Table 14-1 When drive does not operate, first of all check the following points (1/2) 

Malfunctions Possible Causes 

--------1 
No power is MCCB has not been turned ON. 
supplied 

Does not operate 
even when the 

Improper wiring (Main and 
control circuits) 

Corrective Actions 

Turn MCCB ON_ 

Correct wiring. 

!:; power source L----- ----1-------1 
£ I is ON. 

Motor fails to run 

I 

-1- -----
~ I Fails to start. 

" ro 
~ 

I-Charge lamp does' 
not light 

~I Nothin~ IS indl" 
cated on the 

Malfunction of MCCB, cn. Replace MCCB & cn 

Wrong wiring to motor Correct Wiring. 

; Motor is overloaded. Reduce load. 

b---~~---+~-
Wires are unnecessarily long Make wires short. 

I 

or cable size is too short Adjust V If pattern. 
and voltage drop is large. 

: V If pattern selection is 
I incorrect. 
, 
i Control power source is not 
I active. 

f-
I Protective circuit is in 

Adjust Vlf pattern. 

Correct Wiring. 

After removing cause, 
reset. I oper~tion (fault). 

-----1-' --------1 
connectors have not been 
improperly connected. 

No power has been supplied 
to Inverter. 

I 
Control power source is not 

. active. 

Re-connect properly 

! Correct Wiring. 

Correct Wiring. 

I digital indicator 

,----------i-------------+-----------i 
The monitor does II Hold time while pushing the 
not function. _ monitor pushbutton is too short. 

, 

Frequency comman~umper Pins JP9 and JPl 0 

Push the monitor push­
button for more than 
specified time (250 msec) 

Select jumper pins 
properly by referring 
to 6-1 and 9-4_ 

value does not 
I I match output lre-

frequency commands have 
been erroneously selected. 

I I quency I 
L __ L ________ --.L ________ -"-_______ ----" 

14-2 



(2/2) 

---1--------"·-_----1--------1 

" < 
CD value does not 

frequency command I Dip switch (8W2) RA/RA Select dip switch 
: have been erroneously properly be referring , 

CD I match output fre-, to 9-2-2. 
, 
selected. 

quency 

; The motor noise 
reduction filter 
is not effective 

, when installed 

Dip switch 1t'llf, jumper ' Select dip switch and 
pin JP2 has been erroneously jumper pin properly by 
selected. referring to 4-1-2, 

9-3 and 9-4. 

[ (OPtio_~a_l_i_te_m_) ___ I--------------I-----------__j 

I 
When the motor 
noise reduction 

, filter has been 

I installed, "oc" 

I 
occurs or the 
motor can not 

, 

Dip switch 1f'/lf, jumper 
: pin JP2 has been erroneously 
selected. 

I 

Select dip switch and 
jumper pin properly by 
referring to 4-1-2, 
9-3 and 9-4. 

start due to "CC". -··-----1 -----=0------1.-----( 
Bias gain cannot 
be adjusted for 
REF input. 

I Dip switch (SW2) RNRA has 
!: been erroneously selected. 

Select dip switch 
properly by referring 
to 9-2-2. 

- The soft stall -----111'-D-iP-S-W-i-tc-h-O-L-/S-S-h-a-s-b-e-e-n---1-s-e
-'-e-ct-d-i-P-s-w-i-tc-h------i 

function does I erroneously selected. properly by referring 
not work. to 9-2-2. 

The auto restart 
function does 
not work. 

, 
I Jumper pin JPB has been 
I erroneously selected. 

Select dip switch 
properly by referring 
to 9-4. 

---------1----------+---------( 
I "~C" trip 

occurs 
Output short-circuit occurs. 

The electromagnetic con­
tactor (MC) is not provided 
with a surge suppressor. 

There is a fluorescent light 
near the inverter, which is 
frequently turned ON/OFF. 

, 4-3 

Inspect wiring. 

Connect a surge 
suppressor to MC. 

Connect a surge suppressor 
to the fluorescent 
light in parallel. 



Table 2 Trouble Information Sheet 

~::om~~-Nal~ecso~i·;~::=r=----~------··---------~--~·---.--------
-. I 

Refer to ~~.~ress ___ ._ -l--

-i-;:;-v~rter __ ._j~:~~e +i=========-------------~-------~ l Secial ",0 II 
spec. 

Test No. 
~De~,~iv~-;y-d-a-t~ --!--------

-----------------------------
Days in operation 

----j 
Date of trouble caused 

Use 
'-' .. 

! 
I Motor rating 

! ·_-1-' 
.. , .. ---------

'1__ P -.- KW __ V 
o New 0 Existing 

; 0 Continuous) 

____ Hz, __ A 
No. of units 

o Toshiba o Others 
units (0 alternate 

toeking 
Ie Indoor C Outdoor Temp. - 'C Humidity % 

Status of 
Use i environment 

C Dust large (iron, aluminum, ) 0 Injury from salt 
~ 0 Vibration u-- 0 0 Corrosive gas 
I C Air conditioner avail 0 No air conditioner avail ___ I po:-:'~r~~our~-;--. --fRs -"-"~ ST ._ ... -TR----- __ Hz 

! ! C Hr. When restart after stopped for hours 

PH 

Defect generating : C Hr. During continuous runnign for hours 
state i C' Under investigation at site 0 When start 

Problem 

U
1 ~ During acceleration 0 During running 
~ During deceleration 0 When stopped 

----- .-.... -. =-'-'--------
Frequency of i 0 First 0 times in the past (0 Sometimes 

,_._ ~tc~ou~le generation j .~ __ Every time) 0 __ F_co_m ____________ . ___ _ 

I Trouble 
!. . 

, __ -'-~~dlcatocc __ _ 

Detailed contents of trouble 

Temporary diagnosis and 
corrective action 

C Does not light 0 light (0 OC, 0 DCA, 0 OCl, 
o OL, COP, OOPS, 0 OH, C _E~, _.? NU_~L __ L __ I ___ _ 

-~~ .. -~~~_~ ___ oJ.· ~ ______________________________ _ 

Date defective product shipped: To 
---- .... -----------------------------

Deadline for repair: 
--

Date defective product obtained: 
..... - ..... - ---------

Person in-charge 

To prevent loss of unit, 

Do not return without proper authorization 

14·4 


