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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

VTIZOH Terminal strip (terminals for wiring external to the
inverter chasis)

components within the inverter chasis.)

{) VTI3OM Internal connector (connections made to terminals to

Push
3 9)!«\ Push and hold the push-button.

4 O -—-—g\ Release the push button.

5 O - ‘E\"\ Momentarily push the push-button and then release it.

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

. %) _-/ Discontinue adjustment of the potentiometer/rotary
switch,

8 ((ﬁ Turn the speed potentiometer.

9 7~3 ; Refer to section numbered in box,.

10 Digital LED indicator for frequency/monitor.

Caution _ .
11 6 1 A caution mark. Observe all specified cautions.
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Chapter |
INSPECTION UPON RECEIPT

1-1

1-3

Unpacking:

Verify the following: {If you find any defect, contact Toshiba or the local supplier.)

(1}  Check for shipping damage.

{2y Verify that the rated capacity and voltage conform to your order requirements.
Piease refer to “Description of Type-Form” on the following page.

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 dustyor
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) [f 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 11-8.)

Warranty:

Shouid the drive unit 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;

(8) The warranty will be limited should the enclosed self addressed stamped
warranty card not be returned to the manufacturer, see the Extended Warranty
Registration card in the front of this manual.

11



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 H1U=-4080 BO
T T

“O" ... With operator panel
"L Without operator panel

“B”... Box type (Type NEMA 1 enclosure)
“Yr ... Unit type (open chassis)

——{ T ] Jxva: Capacity

“2" ... 200 Vclass (200, 208, 220, 230, 240VAC)
“4” ., . 400 V class (380, 415, 460VAC)

_ “U"... North American standard model
“ ", ..Foreign standard model

_ “HI" ... TOSVERT-130H1 model
“HO™ ... TOSVERT-130H model

b YT130: . .. TOSVERT-130 series

EXAMPLE: T130H1U-4080B0O Describes a Tosvert-130H1 modeiinverter, with 400
VAC class line operation, of 80 KVA (75 HP max - see section 7-3-2) witha
NEMA 1 enclosure with operator panel.



Chapter Il

~ Cha racterist_ics of TOSVERT-130H/H1

1.  The drive’s quiet operation closely approximates the motor smoothly operating
-across the sinusoidal AC power line:

(1

(2)

The TOSVERT-130H1 Series allows tow-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
fitter, the motor noise is reduced to nearty that of the TOSVERT-130H1. This
noise level is about 10dB(A} lower than the conventional PWM transistorized
inverters:

1} TOSVERT-130H1 Series:
[>-— TOSVERT-130H1 | —(M) (Low noise)

2) TOSVERT-130H Series:

D>—{TOSVERT-130H | Filter |——(M)(Noise reduced by optional filter)

(Option)

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.

The inverter is especially designed for energy-saving systems, such as an air

handling equipment in buildings, and fans, pumps, blowers, etc.

(1)

(2)

(3)

Energy-Saving Control:

1) Energy-saving voltage/frequency (V/F) pattern adjustments have been
provided.

2) Energy-saving operation can be automatically selected.

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 & times, in the event of
overcurrent,

3) Stall Protection.

4) Soft stall control (Selectable between overload trips).

5) Deceleration limit control.

6} Ground fault.

Easy operation from external control circuits.

1) 6 types of frequency reference signals are standardly availabie for
selection:

0 3K ohm potentiometer (manual operation}

o 0-10(12)vDC

o 0-5vDC

0o 4 -20mADC

o 0-20mADC

¢ Input resistance 0 - 135 ohm

2-1



(4)
)

2} P! Control (set point control option) allows 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 for external use in each case,

In case of fault, a Form C contact signal {dry contact) is activated.

Acceleration and deceleration time can be separately selected within the

range of 0.1 to 300 seconds.

Easy Start-up

(1)

(2)

By using the monitorfunction, the various inverters parameters (inverter mode,

inverter status, current level, etc.) can be read from the built-in digital indicator

(4 digit, 7 segment LED).

Adjustments can be made from the front of the inverter through a smalldooron

the operation panel, and read digitally on the digital LED indicator by

depressing the monitor functions button.

1) Voltage/Frequency (V/F) patterns can be easily sefected 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. If 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).

Diagnostic and Protection feature

(1)
(2)
(3)
(4)
(5)

(6)

(7)

In an instantaneous power failure, the inverter operates continuously if power
recovers within 30 msec.

Grounding fault protection is assured as a standard function (optional in
Foreign models)

Standard protective functions also inciude stall prevention, overcurrent, over-
ioad, short-circuit, overvoltage, undervoltage, overheat and internal fusing.
As another standard function, a current limit circuit is included which limits the
load current automatically at the time of overcurrent.

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.

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.

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



Enciosures:

(1)

3types areavailable: Boxtype with operator panel (BO type: Box type with front
cover, upper and lower covers, and operator panel), Box type without operator
panel (B 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 controf panel). Consult local supplier for units
which are normally stocked in your area.

(2) Boththe 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.

Other:

(1)

Built-in microcontroller and custom LS| construction assure high performance
and increased reliability.



Chapter I
STANDARD SPECIFICATION

The standard specifications are specified below.

" Type Form Description
200V Class 400V Class
VT130H1 2035- 2080 4055 - 4160 TOSVERT-130H1, Standard Type
(3.5-8kVA) {5.5-16kVA)
VT130HO 2110 - 2800 4220 - 4100K TOSVERT-130H, Standard Type
(11-80kVA) {22-100kVA}
YT130H1U 2035 « 2080 4085 - 4160 TOSVERT-130M1, North American Model
{3.5-BkVA) {5.5-16kVA)
VT130HOU - 4220 - 4500 TOSVERT-130H, North American Model
22-100kVA)
{Note 1) VT130HO/H1: A Series

VI130HOU/H1U: B Series

(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 Remarks
installation place indoors
Ambient temperature —1Q0°C - 60°C (—10°C - 40°C if equipped with covers
Ambient humidity Less than 90% RH (relative humidity): There must be no condensation See
Vibration Less than 0.5G Chapter
Environmental requirements No corrosive gas. No dust or metal filings IV

* 200V class for: 203V, 220V, 230V, 240V
400V class for: 380V, 418V, 4680V



3-2 Rating of Equipment

Model Capacity Rated Max. applicable motor rating
N, ftype {kVA) Current {4 poles} (KW, HP)
(Note 1) {A) 200V 208V 220V 230V -
VT130H1-
1 2038 35 10 2.2kW 3 WP 2.2kW I HP
2 2055 5.5 16 3.7 5 a7 5
3. 2080 8 20 - 7.5 5.5 7.5
VT130HO-
4 2110 11 28 56 10 7.5 10
5 2160 16 a0 7.5 - 11 15
& 2220 22 56 11 15 15 20
7 2270 27 68 15 20 185 25
8 2330 33 80 18.5 25 22 30
9 2400 40 100 22 30 a0 40
10 2500 50 128 30 a0 37 50
11 2600 80 156 az 50 45 65
12 2800 80 200 85 75 56 15
360V A0V 418y 440V AB0V
VT130H1-
13 4055 55 7 - - -~ 3.7kW 5HP
14 4080 8 10 4 KW 7KW 5 HP 8.5 75
15 4110 11 14 5.5 5.5 .5 1.5 10
18 4160 16 20 9.2 7.5 10 11 15
VT130HO-
17 4220 22 28 11 11 15 15 20
18 AZ270 27 34 155 15 20 18.5 25
19 4330 33 40 185 18.5 25 22 a0
20 4400 a0 50 22 22 a0 a0 40
21 4500 50 63 30 a0 a0 a7 50
22 4800 60 Fdi 37 37 50 45 60
23 4800 80 100 45 a5 65 55 75
24 100K 100 126 55 55 75 75 100
{(Note 1) The above capacities are calculated values at 230V for the 200V class
(No.1+12) and 460V for the 400V class {(No. 13-24}.
(Note 2) When selecting an inverter based on the motor, please refer to 4-1.
{Note 3} VT130H1U and VT130HOU have the same specifications as VT130H1 and
VT130HO, respectively, but their construction is different.
{Note 4) 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.

3-8 Specitications of Input Power Source

item

Description

Hemarks

Phase, Voltage.
freaquency

200 V class
3-phase, 200/220/230V, 5CGHz
3-phase, 200/208/220/230V, 60Hz
400V class
3-phase, 380/400/415V, 50Kz
3-phase, 400/440/460V, 60Hz

Tolerance

VoRlage: +10%, Freqency: +2Hz

3-2




3-4 Specifications of Control System

tem Description Remarks
Control method Sinusoidal PWM control
Output voltage Max. output voitage = Input voltage
Qutput trequency 3-67/3-80/3-120 Hz See 4-3
Frequency resolution Set frequency resofution: Q.07 Hz. Qutput frequency resolution: Q.001Hz See 4-2
Frequency accuracy +(.5% to maximum frequency (at 25 C=10'C)
Voltage/drequency 16 voltage/frequency (V/F} patterns set by rotary switch: See 4-3
ratio 14 patterns: Set patterns
2 patterng: Automatic energy-saving patterns
Qvetload {current) 120% - 60 seconds, 100% - Continuous See 44
Frequency set signal _ O-8(6)v DC, 0'1.0(1 2 D_C, 4-20mADC, Resistance 0-135 See 81
{Frequency command signat)  (Selectable by jumper pin)
3-5 Operational Functions {1/2)
item Desctiption Remarks
Acceleration time 0.1 - 30/1 - 300 sec See 9-2
Deceleration time 0.1 -30/1 - 300 sec See 9-2
Upper iimit Possibie to set upper {imit to frequency command value See 92
Lower limit Possible to set lower limit to frequency command value See 8-2
| _REF bias Possible to set bias to frequency command value See 9-2
REF gain Possible to set gain to frequency command vaiue See 9-2
Start Te be operated with dry contact at “close” See 7-2
i (Terminals ST to COM jumpered)
Stop Coast stop of motor with dry contact at “open” See V-2
{Terminals ST 10 COM open)
Forwarg/reverse rotation Forward rotation with dry contact at “gpen” See 7-2
{Terminals REV to COM open}
Reverse rotation with dry contact at “close”
{Terminals REV to COM jumpered)
| _Brake Braking by capacitor charge (Approx. 20% torque) See 8-8
Energy-saving operation controtOperation by en_ergy-savng patte_rn {Selected by rotary s_witch for See 4-3
W/F pattern setting) and automatic energy-saving cperation
Speed limit signal output Open collector signal is outputted when the speed reached the upper See 4-6
ot lower limit {Terminals P24 to UL or LL)
Instantaneous power In case of instantaneous power failure, the instantaneous See 4-7
failure control power fallure control is activated
Automatic restart In case of a fault abnormality detected by the inverter, See 4-8
the operation can be automatically restarted.
Soft Stall If the current load exceeds the overload (Ol.) detection level, the inverter See 4-9
(Qveripad protection controll  allows continued operation without tripping the inverter by reducing
the speed untit the current load is tess than the overlpad
detection value, (Seiection of trip or soft stall is possible.}
3-6 Protective Functions
Item Description Remarks
Protective functions Stall prevention, overcurrent, overload, short-circult, overvoltage,
undervoltage, instantansous power falure (30msec), overheat See 4-11,
protection, fused power circuitry, ground fault circuit detection 4-14
are standard in North Amaerican models.
Fault signal output NC or NO contact paint signal is ouputted if any of the following functions
are activated: Overcurrent protection, overioad protection, short-circuit See 4-4,
protection, overvoltage protection, ovarheat protection, and ground fayt 48,48,
detection. However, If the soft stall is selected at the time of overicad or 74,93
the automatic restart is selected, no fault signal is outputted.
Fault reset Reset by reset push-button on PCB or dry contact See 7-2

{Terminals COM to RST)

3-3




3-7 Monitor Functions and Display

ltem Description Remarks
Qutput frequency in normal pperation. cutput frequency and the inverter status are See 4410
displayed on the digital LED indicator.(OFF, LS, 3.0 - 67.0/80.0/120) and 4-11
Cause of fault In case of a fault, a possible cause is flickered on the digital indicator. See 4-10
(OC, QCA OCL, OL, OP, QPS, OH, FE, null} and 4-11
Monitor data By sequencing the monitor push-button, or the adjustabie rheostat, See 4-10,
various items can be displayed on the digital ingicator. (inverter mode, 4-11,
inverter status, frequency command value, voitage command vaiue, and 4412
current value, command frequency bias/gain, upper/lower limits of
output frequency, acceleration/deceieration time)
Charging of main DC Indicated by a LED on the front panel. See 3412
circuit capacitor
3-8 Output for instruments
Item Description ARemarks
Qutput for frequency meter 0-1mA Dc full scale meter or 7.5V DG full scale meter See 8.2
Output for ammeter C-1mA Dc full scale meter or 7.5V DC full scale meter Sae 8-2
3-9 Enclosure
T
Description Remarks

Item

Type

1} Box type with control panel (BO}, NEMA Type 1
2} Box type (), NEMA Type 1
3) Unit type (U}, open chasis

See Chapt. 13

Protective structure Type \ ltem Description Code
1) BO type Semi-closed type 1P30 Type 1
NEMA type 1
2) B type Semi-closed type P30 Type
NEMA Type 1
31 U type Open Chassis type {POD Open

Cooling metho'ci

2035 and 4085 and below: Convection
All others: Forced air cooling

Other——

standards.

All models conform to the UL {Underwriters’ Laborataries Inc.)

3-4




3-10 Block Diagrams
Block diagrams of VT130H1 and VT130H series are shown in Fig. 3-8-1 and Fig. 3-8-
2, respectively. The inverter is roughly divided into the main power circuit and the
controlcircuit. The main power circuit inputs the source powerand outputs the motor
power at a given voltage/frequency. The control circuit generates the operating
signals 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 (IGBTs), it converts DC power to AC power

at variable volitage and frequency through sinusoidal PWM control.

The control circuitry primarily consists of:
(1Y Controt power:
Generates control power sources,
{2) Frequency command signal input:
interfaces frequency commands.,
(3) Microcontrolier:
Supervises various inverter controls.
{4) Ato D converter:
Converts analog signals to digital signals to be inputted
to micro contreller.
(5) PWM processor:
Executes sinusoidal PWM controt as commanded by the
micro contreller.
{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/iower limit signals,
(9) Adjustment area:
Sets V/F patterns and acceleration/deceleration time.
(10) Display: Digital LED indicator displays frequency/monitor data.
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* Standard for North American modeis.

Figure 3.8.1 Block Diagram of VT130H1 Series

{Note 1) For the 200V class of BkVA and below, only one DCfuseisinserted onthe
DC (input} side of the inverter; and on 11kVA or greater, three AC fuses
on the input side are used with no DC fuse.
For the 400V class of 5.5kVA to 8kVA, one fuse is provided on the DC
(output) side and, those greater than 8kVA have three fuses on the input
side and 1 fuse on the DC (output) side.

{Note 2) For the 200V class of less than 8kVA, the control power source is obtained
from the DC side of the main circuit.
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Fig. 3.9.2 Block Diagram of VT130HO Series

{Note) 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.



3-110utside Appearance
(Box type with operation panel VT130H1-2035B0)

Name

TOSVERT-130HM1

Front Panel Screw
Screws for
installing front

» panel to the unit

Mounting
feet with
mouhting
hole o]

TOSHIBA

~ 0
ﬂ [=] I —————t—— Front Pane!

ao & °o . Operation Panel
@ o @ @ with manual
e oparator controls

Monitor Operation
AREA-Adjustmeant Cio
Area -
The doot can be
opened and
closed by left
hinge

'

Warning and
caution tabels

Access to
adjustment
pots are done
in this area.

TOSHIBA
name plate



3-12Names of Components on operator control Panel and Adjustment Area

L Chapter X ;

Frequency. Adjustment

potentiometer Drive Switch
Run/Stop
You can change the
Digital LED Indicator output frequency by
far frequency/monitor the potentiometer Mode Selector
{4 figures, 7 segment LED's) (" / / Switch
\ FREQUIN FRES, ADS.  OAIVE /uonl: ®L /c{.uu
N 02 " o AuX orr When this lamp is lit the
@) > - Hang T8 v main capacitor is
g g BLA®R © \@ charged.
NWN/S
bad 14 Danger of electrical
T shock exists if DG bus
_ ) .:'" (capacitor bank}istamp-
Monitor operation 3 ered with.
area j el
s WARNING
Son | o
by a " CAUTICN
e o} LABELS
@ @ - Charge: DG Bus
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 freguency)
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 stali when experiencing overload.
4] Selection of acceleration/deceleration time multiplier (x 1 or X 10)
2) SW1: V/F patterns: .
Rotary switch for V/F pattern selection |43
Allows selection of one of 16 V/F patterns.
3) PBS1: MPBS:
Monitor push-button switch |4 =10
Monitor mode (shows set value) of parameters by pushing this switch.
4) PBS2: RESET:
Reset push-button switch {410
After eliminating the cause of a fault, reset the fault by pushing this switch,
5) [l RH:
Potentioments Rheostat for adjustments {® “2;
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 @ Toshiba 3-phase, 4-pole motor. It shouid be noted that the capacity of an inverter
varies with the rated voitage of each motor.
Generalty, the required rated current needs tends to increase in special motors such
as a multipole motors, explesion-proof motors, submergibie motors and high-
freguency 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 > IM (inverter ampere are greater than motor full icad amperes)

I : Rated current (A) of inverter
INV A

IM: Rated current (&) 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 HP} is used on a light load,
motors should be limited to those that are one rank above. If a motor of larger
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.

swz | It i
Model (Type} Carrier Selection Carrier Selaction
JP2 Frequency Frequency
VT1.30H1 A 16kHz - B kHz o
B 12 kHz o] 6 kHz O
VT130H C 0.5k-1.5kHz . 1.5 kHz{*} -
D 0.5 1kHMz O 1 kHz O

(Note 1} Explanation of codes
¢ : Standard selection {(no derating of unit ampacity)

o : Derate by 10% reduction of units ampacity (90% of table 3-2 rated current)

{(Note 2)

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

Jumper pins A and B are on VT130H1 models oniy.

Jumper pins C and D are on VT130HO0 models only.




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 microcontroller), and resotution

of output frequency to the motor.
‘When the maximum output frequency is 67Hz, then:

1} Resclution of frequency command value (10 bits) is 0.07 Hz (Set frequency

resolution) and

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

frequency resolution)

These resolutions are illustrated in Fig. 4-2. Thus, the frequency command value
varies at 0.07Hz resclution, while the actual output frequency of the inverter varies at
0.001Hz in acceteration 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,, = 0.065 = 0.07Hz,

indicating that the frequency changes about every 0.07Hz.

With the same maximum freguency, the 16-bit resolution will be:
67Hz x 1/2,, = 0.001Hz,

meaning that the output frequency changes about every 0.001Hz.

Qutput
frequency

Max. f b= —w o —

b r— —_— — —— — —

0

(Enlarged)

Every

0.001Hz )/

1

Output frequencz

in operation
{16 bits)

100%
Frequency command signal

~"‘,_.-r Input
. Set frequency

(10 bits)

LY

—

_I Every 0.07Hz

Il

Fig. 4-2 Resolution of Frequency
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4-3 Voltage/Frequency (V/F) Pattern Setting

Arotary switch for Voltage/Frequency (V/F) pattern selection is provided to adjust the
outputvoltage/frequency patternfor optimum operation suited to the application. This
rotary switch provides the foliowing functions:

(1) Selection of maximum frequency: 67/80/120Hz and
(2) Selection of voitage/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.

V/F pattern seleaction

waximum |Patiern . ; rotary mwiteh (SW1) Pattern| Maximum
s requency | number Y/T ratio Hoteh ¥ § vteh V/F ratio number |fraquency
- AUto. energy-saving r = ] Auto. energy-saving -
Weak ] 7 = 1 Boost
Weak - minor Boost o = 2 Weak ~ minor Boost
9042 Standard C E- k| Standard $THZ
! Standard - miner Boost B = 4 Standard - minor Boost
8 Strong A = 3 Strong
l Strong - major Boost 9 = € Strong - major Boost
b orvesen: 9-E) (Notch: 1-§!
May v I Max. ¥ _[
i
' i
Qutput ! Qutput ,
voliage ! voltage |
! ‘
| i
i 1
1 1
H H
0 30 [ 101
Qutput frequency Qutput frequency

F : Pattern| Maximum
potch| V/F ratio number | trequency

E Standard )] 120Hz
] S$tandard

tHoteh: 7, §)

MR ¥ o= it i vt - ——

Qutput voltage

1 S
gp._-..--_-_-_-.. v——

)
Qutput frequency

Fig. 4-3 Positions of Notches of V/F 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. Anincorrect selection of the V/F pattern may resultinarough
motor start, and may activate the stall prevention circuit orthe overcurrent protection
circuit.
(1) V/F Adjustment Factors:

1) Load torque characteristics:

As the torque increases, the V/F patfern 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/F pattern
shoutd 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 iine is lower than normal, a higher V/F pattern should be
selected.
(2) How to select V/F 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 alowerV/F 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 loadis small enough to aliow observation of the motor rotation,
check if the motor starts to rotate when the output frequencyisiess than
5Hz. If so, the operation can be continued with the present setting. If the
motor does not start as less than §Hz, stop the inverter at once and
increase the V/F pattern by one step (“2” or *D"), and again try starting
the motor.

4) If it is impossible to observe the motor rotation, a correct V/F patterncan
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)

" £ "on the digital indicator.

o7 |t
N EAN;

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).

If Txis less than 30 seconds, ieave the notch settinginthat position. if itis
more than 30 seconds, stop the inverter, and increase the V/F patternby
1 step (“2” or “D"} 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 toad. [f the acceleration
time cannot be achieved as selected, increase the V/F 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.)

Output
frequency
TOOY [rmm mom o e ot ot i e it o e
'
!
1
10% powmz v !
30 300 seconds Time
Current | i
i
]
[}
b-—-—————--
1
| 1
‘ 300 seconds Time

Run Tx : (30 sec or less)

{Note} Automatic energy-saving operation:
The output voitage 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 SW1
for 80Hz operation))

4-4 OQOverload
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

]
4

3
!
]
3
3
T
i
|
1
|
60 seconds j-——
i
|
i
H
1
|
!

4 -~ Current
100% 110% 120%  140% 180%
Rated Current Overcurrent
current limit trip
started

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 wili 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 agjustment 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)  Overioad trip (Fault):
" ;_"',' { "isflashed onthe 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 i 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: 0-5V DC, 0-10V DC, 4-20mADC, 0-
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 &)

2) 0-10(12)V DC (Approx. 40k 1)

3} 4-20mA DC (Approx. 2408 )

4} 0-20mA DC (Approx. 2408 )

5} Resistance 0- 1359 (Approx. 4k {1 )

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

{Note 1) Evenif an operating command has an input, ifa frequency command reference
value is below 3Hz, “LS” is dispiayed 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
{(1RH 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 Qutput signails 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)

VTI3OM
Qutput frequency
4
Max, [ e e e -2
7
/// !
"""""""""""" T
I
L
! I Operating frequency range
1
] !
LL ! !
e : {
s I
7 : ‘ P24
o} z : L l - ©
| | : iFrequency command T 7.3
i )
! ! ! t
' I uL
| : : ! ®
Upper limit (UL) ¢ [ 'J
open collector | y
output i ! ON | w
Lower limit (LL) : ! LLé
open collecl:tor i ! : ,)
output | | -
i ON | : .1

Fig. 4-6 Upper/Lower Qutput Frequency Limit and Qutput 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

Manual Restart:
if system is stopped, system will restart upon a manual “START" command.

(a}

—55—

—————

(1)

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

Failure Time (milliseconds)

Fig. 4.7 Momentary Power Fatlure Recovery Chart

(base) drive PCB.

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 powersource converter continues normal operation. If avoltage
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,

(d) W system is running, an “OC" or “OP" fault may accur, requiring & manual “RESET"
before “START”
Auto Restart:  (Jumper JP8 in "ALUTO" position):
(a} If system is stopped, without fault condition, system will restart normally.
b} If system is running, orin fault condition, system may attempt restart depending on
conditions present.
MAIN CIRCUIT UNDERVOLTAGE DETECTED H !
-3 |
1
Drive will maintain controlled deceleration until power E
returns, unitthenre-accelerates to normal speed. Insome |
models, depending on load inertia, this controlied }
deceleration may continue for ionger than 100 ms, |
1
1
: |
) : ]
NO FAULT ! : !
L | 1
]
normal ! E
operation i !
maintained ] 4
= !
! b
! |
— : T —
/
0 25 50 75 100



(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 will 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 recovered whie 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.

Instantaneous power cut-off

Power source
voltage

I00%
Inverter 85% ---=

Main circuit
voltage

RS | —

3
!
]
i
}
1
|
|

—_——— e -

|
!
¢
+
i
|
I

MUV

inverter —
Qutput
frequency

\_’ N
Decelerating Constant

-_—, e e —

Decelerating

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

(Note) Inthe type-forms VT130H1-2080 and below, control poweris 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 ioad wk? is large enough to supply regenerated
energy from the load.

(3} Instantaneous power failure of more than 100 msec.:
H the run operation command (Run and 8T)and afrequency command is present
the inverter will attempt to restart. However, if the motor is still rotating the
inverter may fault on overcurrent (OC) or overvoltage (OPS). The inverter would
have to be reset (at push-button PB2 or reset terminals) before operation could
restart. To automatically restart into a rotating motor see section 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,

Note:

Motor speed

Tabie 4-8 Automatic Restart Modes

Faults Detected Where Inverter
Will Attempt Restart

Faults Detected Where Inverter
Will Not Attempt Restart

OC-overcurrent up to 5 time

OP-overvoltage (due to short
decel time or incorrect V/F pattern}

Instantaneous power failure

OC-overcurrent after 5th attempt
OCA-short circuit of transistor
OCL-phase to phase short
OlL-overload (if ioad remains over
120% for more than 60 sec.}

OPS-overvoltage at the inverterinput
OH-pverheating

EF-earth {ground} fauft
Null-incomplete microprocessor
initilization

Free Run

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

Acceteration

Detection of possible
auto restart failure

Inverter
operation

I 1 second

e

| 2 2seconds
B e ]

oy

4 seconds
iy

—_— e —————

Inverter
output
current

{OC level}

|
e ——

7 z

Overcurrent {QC)
detection

[

_____ r%
'1

|

— ————— g —— -

Fig. 4-8 Time Chart for Automatic Restart



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 (i.e., the acceleration time may take longer than seiected 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 afault. The monitorfunction allows the userto selectwhat 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 laycut of the digital indicator.

= = =, °

o0l =0l 020} 050
o 170100 120,050,
(DIG3 | DIG2  DIGI_ DGO
Monitor code Data

DIG3: Monitor code display area
{2 dots " flickers in the monitor mode and displays it's monitor code, see Table 4-10-3)

DiIG2, DIG1, DIGO: Data display area
{Frequency, time in seconds, %, etc. area displayed in alphanumerics)

Fig. 4-10-1 Construction of Digital Indicator

4-10-2 Monitor Fiow Chart
Fig. 4-10-2 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.

4-10-3 Five (5) monitor modes are available. Table 4-10-3 describes the
control, operation, and display involved in each monitor mode.
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A tault?

Fault cause display mode Cause of

Esari o ke

Is monitor
push-button pushed

Is rheostat
readjusted?

R
)
Is rhoostat )
set at reasonable b ; Discrete readout mode Only monitor code Rickera
value (Examole) T ]
1 s
Rendom mcass mode - flickers
MPBS {Exampte) b1 3]0 ]
MPES [%
—_——— &
[ i Is moN v
2 push-button pushed :
e {Sequence mode)? )

Is mm\
push-button pushed Y MPBS
continuously? @\

Cutput frequency dispiay mode

2+

2~2

Readout select mode: Every
time PHEES1 ie pushed, the

Readout sacan mode: Displey
soans monitor functions until

button is relessed,

po | 1k
It

readout is advanced o the
next montar function,

Rk

{Exampie) A

MPBS = Blue Monitor Push Button RH = Adjustment Potentiometers

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

Cisplay sample

Display sampie

No. {Betore Control {Ater Monitor mode Description
operation) {Qperation} operation)
1 - Turn drive switch = Output
’ m to RUN. fr_aquancy
oun display mode.
(151 %\
T Turn frequency : in normal operating
- setting rheostat mode, cutput frequency
to right. (CW) {3 to 67/80/120 Hz) and
inverter status (OFF, LS)
@ are displayed.
L ]
Turq frequency S
& 47 setting rheostat ’
to left. (CCW)
{
‘0
YR Turn DRIVE SWITCH S
2t bt b to STOP.
P "
t b o ruw
F L] %\ -
YNy, Turn OFF MODE SEL LS
SWITCH.
-
. i Ty
3 e Push monitor push- O Sequential Data sho_wn in Table 4-10-4
—— button briefly until access mode can be displayed in a gset
or {'. 5 display changes. :tr:tir; based on the inverter
or | & OO0 Search for the desired data
- according to the displayed
moniter code,
Either discrete or continuous
scan readout mode is
selected based on how long
the monitor push-button
l is pushed. * flickers on
DIG 3 (See time chart).
O |- él*j
1) —— e Push monitor push- ™) 1) Discrete Read displayed
nt button momentarity. readout function data.

i

129~ 800
me

Push monitor push-
button momentarily.

B3

[

The next function is
sequenced ang displayed
sach time the monitor
pushbutton is pushed.




Tabte 4-10-3 Monitor Mode (2/3)

Display sampie

Display sample

No, {Before {((;)o:;::tlionj {Afer Monitor mode Dascription
operahon} oparation)

2) | Push and hold 2} Data functions are
monitor Continugus contivously scanned every
push-button. scan 800 ms, in the set order.

readgut
mode
Removing hand from
push-button stops scan
at displayed function.
Ex. For example, continue
pushing MPB even
during operation
{BOHz). E]
Lot i'§ i *
LAY

i

™ -
™Y

N

HAiE

9] ¥

Take finger off
monitor push-button.

Output frequency display
mode shifts 1o monitor
readout mode.
Meonitor data is
sequencially displayed.

Sequencing of data stops.

Displeyed data remains
unchanged if you keep
pushing the switch. The
monitor returns to the

original cutput frequency
display mode.
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Table 4-10-3 Monitor Mode (3/3)

Neo.

Display sample
(Before
operalon)

Controt

Disptay sample
(Afier
operation)

Monitor mode

Description

™
A (I

o

oy
‘N
T

o

Turn adjustment
rheostat.

) )
driver

!

£

N

Aandom
access mode

A set value of the ad-
justed rheostat is
automaticallty displayed.
*" flickers on DIG3.
After 3 seconds from
adiustment, the monitor
automatically returns to
the original mode (out-
put frequency display
mode for exampte)

For about 10 saconds
after turming on the

control powar, this

rendom access mode is
not availabie.

{See time chart.)

Turn adjustment
rheostat,

R )

R4 driver

{Monitor Code
Flickers)

Set value
alarm mode

Monitor code tlickers to alert
of an unreasonable setting.
Correct the unreasonable
sefting.

{See 4-12)

oy
[

Occurrence of fault

Push reset push-

button

L':r I

[
(Flickers)
(Flickers)

™~
i¢ ~

{Flickers}

Fault cause
display mode

Should a fault ocour in
operation, & possible
cause is flickered on
dispiay.

By pushing the monitor
push-button, the monitor
shifts to the sequendgial
access mode, and reads
cut the data related to
the faulty condition
(inverter status,

current lavel, set

value, etc.).

Random access mode is
not available

Resst the monitor, if
the automnatic restart
has baen saected, the
inverter wil be aute-
matically restarted.
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Time Chart in Sequential Access Mode (Example)
1) Discrete readout mode

250 ~600 125~600 (28~ 800 128~ 600
misc mec maec miec
Push-button | | ' |
- Frr 77y "r—r‘l’ir! prrrr oy
tor monitor Epus h/: Push [yPush/ yPush/
(PBS” FFIFIrYY. B hkod b & I,f FiFE N
125maag i2Smaec 125mune 12%m |
: . [25mese_ {iz8msec
Dispiay R AN ] 5 - / f -~ &y 3oE
| Return to
onginal mode

2) Continuous readout mode

S 77/, //Aﬁ@%i}’/////////ﬂf////////////fm _

Display =2 b o - / { ! b=, o8
| soomsec | e00mec I - I { . Retun to
g 1 1 7} 1 original mode

Time Chart in Random Access Mode (Example)

Control
DWW er source

Approx. 10 sec.

Random access

mode is
available
'Random access mode is not available
fduring this time.
L 1
Adjustment Ir- '
¥ { L rr;,r
rheostat ] ; ustment
: NS SIS NN
i
] 3 e
|
I
Display 0.0 pEe) [+ 21812 (sex varue)| 0.0 13EF)

b

Return to
original mode
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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 numberin [ | 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 obtained 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 Remarks
. display order by inverter status
Monitor Data i
|_ sSTOP RUN RUN RUN, STCP %
Monhitor | Display STOP RUN inverter
No. Data Name . Code code | Description Stop {Below 3Hz} [{Above 3Hz) Fault status
0 | Qutput fre- - - 1 Operating frequency/ {Example) Before
aquency/fault fault cause - - - - - e monitoring
J::a"o" L ::D Ja. :.l' e
(Flickers)
1 Firmware L Firmware type and Note 1 Start of
version No. L version number 1) [1} 1] i1) monitoring
2 | Inverter mode INVYM L V/F pattern and dip 2] [ [2] 2]
~ switch position
2 | Inverter moge INVS Operating condition (4] [3] 13) 193]
status L {Accelerating. de-
decelerating, etc.)
4 | Frequency FC - frequency command [4] 4] [4] (4]
command value ”~ value [Hz}
§ | Current value IFB - Detected current I5] [5) (5] 15}
fn value (%)
B | Voltage VG o Voltage command 16] (B} [6] 8]
command value ! vatve [%)
7 | Bias of fre RB Ooutput freguency (Hz) [7} [7) 171 [7)
guency - at 20% frequency
command value command value
B Gain of fre- RG Output frequency (Hz) [&81 (8] [8] 181
quency J at 100% frequency
command value commangd vafue :
9 | Frequency UL - Upper limit of [8] [9] [9] [9]
upper limit ! output frequency (Hz}
10 | Frequency LL . Lower limit of (h19}] 1190] noj 1o}
iower |limit output frequency {Hz)
11 | Accelerating ACC Accelerating time [11] [1%] 1] (11
time -~ {sec.) from O to
Max. frequency
12 | Decelerating DEC Decelerating time [12) [12] [12] [12]
time &, (sec.) from Max.
frequency to O
After
13 | Output fre- - - Operating frequency/ (13} 113) [13] 113) monitoring
{0 | quency/fault fault cause o {Return
N LT s F5 N it to No.0)
e i i {Flickers)

{(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 of a fault.)




(Note 3) Explanation of inverter status mode
ol N, Hexidecimal number
K] |
Dispiay Detail of Status Display Detail of Status
(Hex) | RUN.| FOR ] acCc | DEC (Hex) |ACUV,” MUV ~|MTV_ | STALL
RUN| ~REV| ~ACC| ~ DEC ACUV| MUV~ MTV| - STALL

i 'RUN | REV { ACC | DEC T ACUV | MUV [ MTV | STALL
;| RUN | REV | ACC | DEC ] ACUV | MUV | MTV | STALL
- 'RUN | REV | ACGC | DEC B ACUV | MUV | MTV | STALL
b ‘RUN { REV | ACC | DEC 3 ACUV | MUV | MTV | STALL
L ‘RUN | FOR | ACC | DEC " ACUV | MUV | MTV | STALL
£ | RUN | FOR | ACC | DEC [a ACUV | MUV | MTV | STALL
5 | RUN | FOR | AcC | DEC & | 7ACUV | Muv | M1V | TSTALL
3 | RUN | FOR | ACC | DEC 7 | TACUV | MUV | MTV | STALL
& RUN | REV | ACC | DEC & ACUV | MUV | MTV | STALL
[« RUN | REV [ ACC | DEC & | ACUV | MUV | MTV | STALL
& RUN | REV | ACC | DEC 5 ACUV { MUV | MTV | STALL
& RUN | REV | ACC | DEC & ACUV | MUV | MTV | STALL
4 RUN | FOR | ACC | DEC L ACUV | MUV | MTV | STALL
o RUN | FOR | ACC | DEC o ACUV | MUV | MTV | STALL
& | rRUN | FOR | Acc | PEC E | acuv | muv | MTv | TSTALL
r RUN | FOR | ACC | DEC £ ACUV | MUV | MTV | sTALL
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inverter status mode examples:

Example ; Dispiay Detail of Inverter Status

[ S

1 oy RUN REV ACC BEC ACUY MOV TV STALL
fay’ . ..

2 il RUN REV ACE BEC ACUV MOV MTV STALL
[ . e ___

3 I RUN REV Acc DEC ACUV MUV WV STALL
= 0 _ U .

a r O RUN REV ACC DEC ACUV MUY MTV STALL
i ]

5 - RUN Rey | Acc DEC ACOV MOV MTV STALL

6 Lo RUN FORD | AGE DEC ACUV MUV TV STALL

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 DG 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 undervoltage 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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{Note 4) Explanation of inverter mode: V/F and SW 2 Data
- — Hexadecimal number
V/F and SW2 Code| * L./ ! .
* ~l !— —!
Risplay Selection of dip switch
{Hexadecimal) SW2)
1=ON It RA oL x10
0=0FF If RA sS x1
Iy 0000 If RA ss X1
: 0001 It RA 58 Xx10
& 0010 If RA oL X1
3 0011 1" RA oL X10
b 0100 if RA 85 X1
3 o101 If RA 55 X10
o o110 If RA oL X1
7 0111 It RA oL X10
1000 If RA S8 X1
& 1001 If RA 88 X10
1010 If RA oL X1
o 1011 W HA oL X10
In 1100 i RA 58 X1
o 1101 w RA ss X10
K3 1110 if RA CL X1
& 1111 I RA oL X10
{See 9-3))
{Note 3) Explanation of firmware version No.

Code
et
. :":’ :’ .'5'
.. ;"’:‘ lf_f’
L —

i e i il e s e e el et S

-

-
-

Version No. for VT130H1 Series
T

Version No. for VT130HO Series
XErSion 0.
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Display Switch
{Hexadecimal) Position
number
(EW1)

o 0

f 1

& 2

3 3

Y 4

3 5

= (]

= 7

i';‘-' 8

= 9

= A

& B

iz C

' s}

g E

= F

(See 4-3))




ltem Display Display Conditions and Data Displayed
example
Qutput . ~ Output frequency
Lriesgraeyncy ! s Cutput frequency is dispiayed in integal numbers. Qutput frequency
from 3" to 120" Hz is displayed when the V/F pattern selection
rotary switch is set on “8" or “@".
Firmware version number
it 1t
7t i L {Type of software)
Inverter mode: (Data on jumper pins, dip switch and V/F pattern)
Lt .
o (Hexadec¢imal}
Inverter Inverter status {Status of inverter in operation)
[
status L' {Hexadecimal)
Frequency command
'-
i {Hz)
— Potential (voltage} command
[
' (%)
1RH: RB: Reference bias
Set value N B B Set bias of frequency command (Hz)
- [ S
of {Frequency at 20% reference frequency)
adjustment
rheostat 2RH: RG: Reference gain
. o~ = - .
& '-:l. ':.." Set gain of frequency command {HZ)

(Frequency at 100% reference frequency)
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Item Display Display Conditions and Data Displayed *
example
‘ OC: Over current (instantaneous) If the inverter detects 180% 0
! lll";f ‘f" of the rated current, the inverter trips, and "OC" flickers
I — on the indicator.
QCA; Short circuit at starting {an output transistor short-gircuit X
IS‘ C’ 't.';: is likely to occur on start). H this is the case, the inverter trips,
and "OCA" flickers on the indicator.
Fault OCL: Load side short circuit at start up X
causes ':""; 5'- 'r Phase to phase short-¢ircuit s likely to occur on the load side at
display = starting, the inverter trips, and “OCL" is flickered on the idicator.
OL: Over load
When the inverter detects overioad, it trips, and "QL" is X
i 'r";; ', flickered on the indicator.
I — If the soft stall has been selected, the inverter does not trip but
continues running and phases back the frequency.
QP: Qver Potential (voltage)
| — When the inverter detects over voltage on the DC Buss O
i 110
| L {200V series of DC400V; 400V Series of DC 8CG0V] it trips,
and “"OP" is flickered on the indicator.

{*): Restart (O: will be; X: will not be} attempted.
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Item Display Display Conditions and Data Displayed
example
3RH: UL: Upper Limit
i i "~ ‘:; 5 ';:: Value set on potentiometer 3RH for the upper limit of the
frequency command {Hz)
4RM: LL: Lower Limit
: v 'l ':." ::: Vaiue set on potentiometer 4RH for the lower imit of the
frequency command (Hz)
| Set value
[ of ERH: ACC: Acceleration time
D e I |
adjustment U= = Value set on potentiometer SRH for the acceleration time (sec.)
rieostat
B6RH: DEC: Deceleration time
L, D1
R et Value set on potentiometer 8RH for the deceleration time (sec.)
po” —~ 7RH: IFB: Current meter
. "... / ':." o % of Rated Current (%)
OPS: Overvoltage failure
L‘:;: 'l:: S If the inverter detects over voltage on the incorming supply
voltage, it trips and “OPS" flickers on the indicator.
QOH: Overheat
"j ~ When the inverter detects an over-temperature condition,
it trips and “OH" flickers on the indicator.
Fault EF: Ground (earth) fault detection
causes E_‘ '!: When the inverter detects a ground fault, it trips and "EF” is
display flickered on the indicator,
null: Initial unmatch
e ' “null" is flickered if the inverter fails to initiakize.

{(*): Possibility of automatic restart (O: Possible, X: Impossible)
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4-11 Display Digital Indicator
The cutput 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.

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 resetsignal if itis wired to
the inverter terminals, 3. orremove control power to the inverterand
restore the control power. All three methods will reset the inverter.
For more detail, refer to Chapter Xlll on Troubleshooting.

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

Item J Display Display Conditions and Data Digplayed
: exampie
OFF:
,5' F oy “OFF" is displayed when MCCB is turned ON and DRIVE SWITCH
is in the STOP position.
! L8 Low Speed
“I.§" is displayed when operating commands {(RUN and §T) are
,‘_ 5 received and the frequency command value is below 3Hz.
While "LS" is being displayed, the inverter does not produce
output power,
Output Output frequency
frequency your - Output frequency is displayed with one digit after the decimal point,
displays E'_"J ‘?. ;L;' Frequency from “3.0" to “67.0" Hz is displayed when the V/F pattern
selection rotary switch isseton 0,1, 2, 3,4, 5, or 8
Output frequency
e Qutput frequency is displayed with one digit after the decimal point,
:'::' :f_f . l:_:' Frequency from “3.0" to "80.0" Hz is displayed when the V/F pattern
selection rotary switch isseton 8, A B, G, D, E, or F.
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4-12 Flickering of the Digital Indicator

Category

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 potenticmeters are not normai
{for example LL is greater than UL),
3. Thefrequency {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.

B

A fault occurred.

&, The automatic restart routine is in progress.

Table 4-12 shows possibie causes of the flickering of the digital indicator. The
flickering will stop when the cause has been efiminated and the inverterreturns

to a normal operation or status.

Table 4412 Causes of Digital Indicator Flickering

Monitor mode

Cause

Corrective Action

inverter
indicates

Output freguency
display mode
(that is, the

Stall prevention circuit is activating
{Excess of 120% rated current)

frequency flickers)

Soft stall is activating (When soft stall is
selected under 120% - 60% sec. overload)

1) Reduce load

2) Feview selection of V/F pattern
3) Review accel/decel imes

4) Chegk input power

Acceleration/deceleration is terminated
while setting an upper/iower limit.

Narmal operation will resume
when adiustment is completed.

Automatic restart is activated.

Flickering of “L8" is norma!
untif actual restart occurs,

Alarm

Random access mode,
Set value alarm mode,

Following abnorma! setting was made:

Sequential mode
{that is, @ monitor
code flickers.}

Maximum
frequency

{UL) « {LL}
{UL)« (FC)
(LE) » (FC)
(RB) + (RG] =

UL: Upper limit

LL: Lower limit

FC: Freguency command
RB: Frequency
command bias

RG: frequency

common gain

Readjust and obtain a legal setting.
when setting “{UL} (LL)", the
monitor coge of *LLL" flickers,

Alarm

Qutput frequency
display mode,
Sequential access
mode {that is, a
mnonitor code
flickers.)

Upon starting the operation, a V/F

pattern with different maximum frequency
{67, BO, 120Hz) was selected by adjusting
the V/F pattern selection rotary switch,

Retum to the V/F pattern with the
same maximum frequency as
before the adjustment. Any of
the 16 V/F patterns can be
selected if the inverter is not
selected to RUN upan tuming
on the power.

If you wish to select a V/F
pattern with different frequency
after starting the operation,
turn off the power once, or
reset the inverter.

Fault

Fault cause display
mode (that is, fault
cause display flickers.}

Occurrence of a fault being flickered
on display.

Eliminate the cause, push
the reset push-button and
restart the operation.
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4-13 Setting and Adjustment

4-14 Operation by Software

Regarding the setting and adjusting of each function, refer to Chapter IX,

Adjustments.

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

microcontroller:

Table 4-14 Operation by Software

No, Itern Description

1 Run/Stop Controls running and stop of the inverter.

2 Emergency stop at fault When a fault occurs, the software trips the inverter under ¢certain ¢onditions

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

4 Voltage/Freguency (V/F) Selects and controts one of 16 V/F patterns.

pattern selection

5 Stall detection wWhen the main circuit current ([FB) exceeds the stall activation level,
the software functions to prevent the stall.

6 Overload detection When the main circuit current (IFB) exceeds the pvericad detection level,
the software starts calculating the overload.

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

8 Momentary power When an instantanecus power failure occurs, the software prevents a

tailure control statl of the motor by controlling the output frequency of the inverter
in harmony with the voltage drop of the DC main circuit, 10 assure
smooth operation upon recovery of the power,

g Monitor control Displays cata on the digital indicator.
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Chapter Vv

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 additicnal option, please contact Toshiba.

The following information outlines the major options:

Built-in Options

(1)

(2)

(3)

(4)

(5)

(6)

{7)

(8)

The Pt cantrol operates from a signal of (1-8VDC or 4-20mADC) from a
process detector used to controt pressure or flow rate of pumps, fans and
blowers.

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

IO 8 o

Control Panel (Without control equipment: B type)

OTTT o

Coating of PCBs

When the inverter is likely to operate in an environment involving high
temperature, humidity, or a corrosive gas. Acoated PCB has alonger service
lite than an uncoated one. Please contact yourlocal Toshiba representative.
Relay PCB

This PCB uses relay contacts for indication of the upper limit “UL” and lower
limit “LL”

Pneumatic Controller

This option board has a pressure transducer mounted on the board to
convert a 0-15 PSI pressure signal into a speed reference to control
inverter frequency.

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”.

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, ali on one
single board.



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 controi 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 reduced to alevel almost equal to that
of an across the line noise of the motor. Refer to section 4-1-2 for
adjustments.

NOTE: Theunitrequires 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) RS8232 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) BINARY code input (8 bits}

5) D/A conversion

Contact your local Toshiba representative for availability.



Chapter Vi
INSTALLATION

This inverter must be always instalied in the upright position.

1)

2)
3)

4)

5)
6)

The ambient temperature should be between —10°C - +80°C. {(—10°C -
+40°Cif the unit is equipped with covers). When installing the inverter inside
(a self-standing enclosure cubicte or alarge self-standing cubicle,) compiete
ventilation should be assured to maintain the ambient temperature of
between —10°C - +50°C.

Avoid a hot, condensating humidity, dusty, and metal filings.

Select a place free of corrosive gases and machining solvents.

In a hostile environment, coating (option) on the PCB is recommended.
The drive should be installed in an environment (AC line) free of vibrations
and noise. It should be accessible for maintenance and inspection.

Do not submit the chassis to mechanical shock or distortion.

When incorpeorating the unit into a cubicle, the cubicle’s inside ambient
temperature must be considered.

* Install the unitin g
weil vertilated
indoot piace free

of heal, humidity,
dust and stee!
particles.

® Use the unit m the & pllow extra space
© Do not instail the - 10%¢ - +50°¢ ambent to &nsure
unit in a vibrating lempefature rangse. ventilation,
gr unstable place
WD | sz
i /J . dt.c More th
e ' Lrser N JA More e than
loem
” than
‘ / Scm
A INVErter [uore
‘ o than
=1 Scm
it Mors than
\'u 7 ﬂ' 1bem
—— -
= © Especialty, avoid g ///////////////
place exposed to drect
sunlight.

< Always perform
grounding
{Class 3 special
earth} for optimum
operation tha'
CaUses no electre
shack and
GPeration errors
due 1o noise.

© Avoid aplace
close to an RF
SOUIrCe

W
g

7




Chapter VII
WIRING

7-1 Cautions for Wiring
Correct wiring should be assured by referring to the Standard Connection
Diagram (Fig. 7-2) and the Standard Cabie Size and Selection for the Main Circuit
Wiring Equipment (Table 7-3).

(1)

(2)

(3)

(4)

(5)

)

(7)

(8)

Do not connectthe commercial power source to the outputterminals U, V, W.
This is not covered by warranty.

Power
owe Inverter
source Motor

SLim Tuw
(O SLs)  TEW @D
AT THW

Always connect & surge suppressor across the MC exciter coil of the
contactor, by using the shortest possible wiring.

Recommended surge killer:
Marcon Electric K.K.
DCR2-10AZ25 (0.1 uF & 100 ) or
DCR2-22A25 (0.22 uF & 220 Q).

The ground terminal E must be grounded with a cable thicker than 3.5 mm?
(12 ga)

200V Series: Class 3 Ground resistance: Under 100 &

400V Series: Class 3 Ground resistance: Under 100
The input terminals of the AC power source should be correctly connectedto
the correct source voltage. (Do not put 460V on 230V unit).
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
(8T, RUN, REV, RST, COM)
Use a O-1mA 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.
if the reverse rotation command is not inputted on terminal REV, the inverter
starts running in the normal rotation by drive command 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.
The 4 - 20mA current input signals are not isolated from the control circuit.



(8)  Wiring Routes
The main three phase power leads should be separated from the DC
and AC control voltage wiring by at least 10 ¢m (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 (8 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,



7-2  Standard Connection Diagram
(1) 200V Class 2035-2080(1/4)
208V, 220V, 230V
LINE BYPASS (OPTIONAL)
CrTI
';—-.——v—ona-——-n- ————— . T ol i ko b b ot e ek e ket e i g
i " ——— T L ek Ak M W= R T M e i e ey e i iy ek iy ey vy uﬁnnmﬁnu—ou--—-.“"w —— g
APHASEAC 1 g s{‘_ I
POWER SUPPLY : 1 r—----o-t-no—w-w-—-——-.—-‘-----wnu-—-—nvnnu —————————————————— ‘-v-hnn——onb-.l -1=l
1
INPUT CIRCUIT 4 MOTOR NOISE 11 | OUTPUT MOTOR
necomtiEAKER |} 1 RRE e BEOLCON L R or
{RECO ENDED# P e SRR Roron — FLYER | i (RECOMMENDED)
P 1 IOPTION) - A
—_— o—&-—-f—-—-—:“w—-—-«! - L
F et I | e
— — . MAIN CIRCUIT
— ey
CHING
EGAL AT [omemm———-
OPTION Pl
1Py PR T
oot ICONTROL ' | PRESSURE |
INFU
FUsE CONTACTOR H i i, A CONVERTER
(RECOMMENDED) : S et
oN v /M—c\ : N Yo "GIET
L]%-] : 123 -——»--->f ESSURE
OFF SURGE- FaAT : ' REFERENCE
Th=Ry CUAPRESSOR REL AY [P ‘
:-1:-—-‘ et CRF (+BVHL)T 51 -
i 1 RUN:
REMOTE FREQUENCY ¢/ | | 1 DRIVE COMMAND
REFERENCE Lot RUN (@ e mmms s iy !
{OPTION) ol i ! BEV.
Lid, |
n A
FREQUENCY T CONNEC TOR REV ©=y : E COMMAND
REFERENCE ——-—i—-{- ——————— e CNID ] i I I
4-20ma = LI—;- b 2 2 i 1 I
] 1 i 1
' . ] ! ! !
r_-...:....r..._.' —-.-.-—.-.-.-i.o-f 4, 5, L o
t L e —VJ l_Jb > L] ': ' g :‘ILS'I‘%’:!EOCK
AM: REMOTE H ! A . - T
AMMETE R ol P N - Mmm&m@ | REVERSE 1R [oRive -oN-1F CLOSED
ION; - H + 1 M
I S I B e I ] FREQ ADL  ORIVE  MODE SEL owameef| ! | H SrRee
“rrequency LFM Y L L =TT OPERATION PANEL (OPTION} ! ; | | RUNNING STOP
METER S i 1 H t i
{OPTICN; + : : Y | : 1 H \
1] - w—— il
HEEANAY o B VOMTOR OPERATION AREA ,.* ,
1 I Y pip / ! !
: ! nt..-_l:#.---.—@cu []B uﬂ w2 COM q | N
b ; b reseT
r e : - ’F ! REMOTE FAULY RESEY
Lkt < @fl .. _a’ u —mg—-‘, FUSH BUTTON SWITGH
CR—. Q | btk i "7 EXTERNAL
! t"' s s » FAULT
' ‘ -* 1 SIGNAL
: MONITOR S menned  (FAULT AT CLOSE)
1 gy
| B B[O | [
' it UL}--?--? ACTIVE ABGVE UPPER LIMIT
] Mg [Ty
: . w "E"'": TN 6 :
) : ':"",",': ACTIVE BELOW LOWER LIMIT
L G L P RPN ———— prye——.
—/Tm IRELAY toPTONY |
r— L |
NOTE: MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contactor, Th-Ry (OLR)-

Over Load Relay. On-PB-On push button, OFf-PB-Off push button, CTT1 &
CTT2-Bypass Contactors, Fault Fuse are not provided with the inverter
power unit. All dashed line symbols are optional connections and

components.

® Wiring terminal symbaol.
7-3



(2) 200V Class 2110 - 2800 (2/4)
208V, 220V, 230V
LINE BYPASS [OPTIONAL)
eTH
P e e o e ————— et i o e e i 4y
: :——-——-q-n—--.-.-———.—.-.._....—n.—.-.u ----- ---.-..-._...............__--——-—..—u-.....-..-..-.—-—-..-.-.—‘\_--'.
APHASE AC | | ;e e st im s et e e m o e m e e e 1 ———— ———m ey |}
POWER SUPBLY § | I . '}Ef
L | tly
INPUTCIRCUIT ¢y | RADIO ﬂ.?orualcﬂﬂ.g‘“ v 8322‘{32"5“0“
:nzcommﬁﬁ(ﬁ%ﬁ: b FOTeR  REACTOR FILTER |1 | (RECOMMENDED)
Mcce | MC (OPTION)  IOPTION) VTI30H WFTION CTT2 1) Ty
-~ =1 - LI R} Tt | " (PN
b Loy ™
—~ ! ! T2(VI [ Y
—e e E*—E MAIN CIRCUIT { FE—
i
— % el Mo {1 e (O
$ Jswraun
REGUALAT r""““""""“""
1OPTION PWB
IPsY OB gy Jr ey
. |CONTROL 11 PRESSURE |
Fus INFUT 1 [ 'W‘Em
CONTAGTOR ; D4 speeed
[RECOMMENDED) : ‘1,. Kbt ety ey b ek
ON ML H 2 GE
]
[}
' . m___?msssurt:
oFF FALY ! " REFERENCE
REL AY [ — '
5¥ 3
' U
EE;‘EOHTE FREQUENCY DRIVE COMMAND
EMNCE o —— o —— |
(OPTION] i 9 ! REV:
bk (3 IRF ' E ReTaTion
v e | [lel]]
FREQUENCY - AL g COMNECTOR !
REFERENCE % { b ool b [ TRTG | REVE = ! : COMMAND
- . )
4~ 20mA ._---{-f- ------- %.....'._...- (5 oV 3 l 3+ i ; ;
1 e | 1 \
Y - r_1
———— o ittt o e
roy Bt A ren | 3 > P b b | Husens
A S I S Vo . | o @f e s fauny | 1 INTERLOCK
AM: REMOTE P e b — RN’ STOP MANG.S AUTO ' ! ! [BRIE -or1F cLOSED
- | 2 3
©FTION) ks, 1} M MEO. ADL  ORIVE  MOOL SEL ORGE[] ! | 1| iMFReE
FM: REMOTE l‘ FM: : H =T 1, OPERATION PANEL (OPTION} ] H h RUNNING STOP
FREQUENCY '\ | | | iy | I '
METER » Vo o oy | 1 ;
[OPTION) 1 [ i },,_,_,_,,_.' .
AT & B MOMTOR QPERATION AREA A 1
t R e 7y H
t t 1 4 1
e e o '
I ' - by RESET
)
i ! - 1 V¥ ¢ HEMOTE FAULT RESET
bk y S - .. L PUSH BUTTON SWITCH.
1 ! Sw
L] [ Al ks e S B - W W
b - Q i e 3, EXTERNAL
' o I ' FAULT
i AR " R ' SIGNAL
: MONITOR ,f"--“'----' {FAULT AT CLOSE)
| o ————
4 L P24 g Semaden SR s
: f @ ; PES| oL b 3] ACTIVEWHEN FREQUENCY
! fUL femdomrdd BEAGHES UPRER LIMT
i R
' e B
! I '_ ,r*;; ACTIVE WHEN FREQUENCY
HI . g8 L ~p® REAGHES LOWER LIMIT
[T LR T R LT TN ]
€1 | RELAY (OPTONS |
. e ————————— I
NOTE: MCCB-Circuit Breaker {Disconnect), MC-Magnetic Contactor, Th-Ry (OLR)-

Over Load Relay. On-PB-On push button, Off-PB-Off push button, CTT1 &
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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(3} 400V Class

4055 - 4330 (3/4)

380V, 415V, 460V

LINE BYPASS [QPTIONAL)

e
I,. ----- - ot B R ——— o b e bk e e e e ey
| e e e B Lt PR —— o ey e A ek e e o -.-..! —— :
BPHASEAC | | L s e cc e o cen——————— vt e e e i e e !
POWERSUFPLY | | T - 1'5 | SUTPUT MOTOR
1 1 1
INPUTCIRCUIT 1} | RADIQ NEOCOISE [t § OVERLOAD
REAKER 1 1 | NOISE LINE FILTER 1} | RECOMMENDED)
(RECOMMENDED) 1 | 1 FWLTER  REAGCTOR VTI30H ol
MCCB | | 1 MO (0PTIoN) (OPTION: OFTORG €T T2 |, | ThRy
e G il WP - -
TR DO
! - o T
— e N MAIN CIRCUIT I v O
[ 1 .
l“-‘" g“‘\.. :“. o ‘_._:—eq.-_'v-——--: :v’
SWITCHIN
REGULAT o=
HOP"I"M PrPwWB
1P Flg- A "7
1 conTRO 13 IPRESSURE |
FUSE 1 » A S COMERTER)
INPUT CONTACTOR ! [ S S
{RECOMMENDED! ' TTe G
ON Wi @ i LEC
1
L] 1 123 Q ----5( RAESSy
OFF SURGE }— o FalLT i H mENCE
TRy SupPRESsOR L FLC § RELAY B e s s o
et et ST -
,,I ! : | AUN:
REMOTE FREQUENCY  ¢¢77 L 1 & oep | DRIVE COMMAND
REFERENCE WoTr RN @ U REV:
OFTION) SRS ! | REVERSE
bty ToR ! | ROTATION
FREQUENCY 4 T cmgouuec 0 REV @mmy | | COMMAND
REFERENCE — = ~mTrhmm oo s b [: . PR I ! !
ezoms Eofd mom L
{OPTION) , 1 e — 1 1 t
— S é s &: .
P T 1 1 USER'S
b e PR parer | L I_q}* > ‘s o o ?E INTERLOCK
1 - [ ) [ .
AV REMOTE I p i poud oy, smm;;w@ | REVERSE :Run :_ngr_i\.';gwog;é%cuoseo
- | i 1
rTiony A 1 1AM : FRES ADL  DRIVE  MOOE SEL CHARGE i ! [ AUNNING STOP
FMREMOTE 1 FM L 1L Ty OPERATION PAMEL (OPTION) ! ; :
FREQUENCY ™~ _+* | H [ i ! '
METER i I 'y 1 ! |
{OPTION) : I : ! J S H
AN ‘ol MONITOR OPERATION AREA N 1
[ TR B (11 A !
| ! [ E— — ] 3
I 000}y
oL i "L AESEY
1 1 -
P i _[78 i VIF p! REMOTE FAULT RESET
1.__4;,' 4 - ._.l 4 PUSH BUTTON SWITCH
I O sw OMEr——===omot  exrER
1 ' UL t ] Pt
i 3" ' 1 SIGNAL
! el T | I Bttt LFAULT AT CLOSE
‘ 1
e -
¢ - . PES| : #1  ACTIVE WHEN FREQUENCY
i f UL drowewweed  REACHES UPPER LIMT
] Rgse ik
1 v e
' . - CLL B ACTIVE WHEN FREQUENCY
i PR L UPPER LOWER LiMIT
LT O L X LA .
(€} I RELAY tOPTOR) |
L i om o e o e e i
NOTE: MCCB-Circuit Breaker {Disconnect), MC-Magnetic Contactor, Th-Ry (OLR)-

Over Load Relay. On-PB-On push button, Off-PB-Off push button, CTT1 &
CTT2-Bypass Contactors, Fault Fuse are not provided with the inverter
power unit. All dashed line symbols are optional connections and

components.

@ Wiring terminal sym

bol.



(4) 400V Class 4400 - 4100K (4/4)
380V, 415V, 460V

1
1

1

'

I QUTPUY
: MOTOR
t

1

‘

1

OVERLOAD
Th=Ry

-l
o e ——

VTI30H ©FTIoR €772

MAIN CIROT

R

oFF

.
™ | PRESSURE |
! _icomerren!
e ettt it i

s “Ge

, etuioh

INPUT CONTACTOR
{(RECOMMENDED)

1
123 @ —oere e PRESSURE
r* REFERENCE
]

G
Th-Ry StepRessor 1 ALe

Bl (=)

)]

o mp e o B CRE ST -
1!
2 oy
REMOTE FR v 47 IVE COMMAND
REMOTE PREQUENC “t\‘rf"r"-- @) REF RUN @ wreeeeeens ey |
©orTIoN i i | Revense
b+ e (o) IRF
R Al CONNECTOR rev & ! | COMMAND
FREQUENCY :._.-.....'r».,l...‘...-....._.. &—-:-.-.v CNIG = ' |
REFERENCE . I—L I ov . . - F : H :
4 20mA T H 1 ' i
IOPTION; 1 P i | i
rrfopeemeator” o = . PR P O e
R bonronl ) -4 U /A . o ¢! INTERLOCK
AM: REMOTE A []:D:] - AN SToP HanD ®_auro & REVERSE (RUN [ DRIVE=ON IF CLOSED
AMMETER  _ | VF faMY L OFF ) I"OF‘F‘I
OPTION) oAy AR FREQ.ADL  ORIVE MODE S$EL. CHARGE t 1| 1MFR
FMREMOTE (FMY L b ST QPERATION PANEL  (OPTION) i i RUNNING $TOP
FREQUENCY N _ ./ | | ! i I .
cogrfgw' T P ) H ! ! 1
) i 1 r ek ek i ]
NS e B WMONTOR  OPERATION AREA i
RS oe ,/ :
1 ! ?omn_...,... o o™ 7]
i i swz | f
oo t‘: UU[H] 4, resev
'L i
P ' M A 1 WIF 90 REMOTE FAWLT RESET
1 - [.-23
!.._-r,;,._..-,.__,_f-___{é)_ = _4 PUSH BUTTON SWITOH
5....._............._4 O Wi o .-..............-.-.—..-. CX'KER
] | FAULY
! E . ¥ siGwaL
' MONITOR o IEART AT CLOSEN Y
r =) B J§rpms
! P "i le r2 -2 ! ACTIVE WHEN FREQUENCY
! ,{ w “““}r “ ot REACHES UPPER LIMT
) P 1 -, ] :
Fa W@bed o ==
| ! - l.l. 18! ACTIVE WHEN FREQUENCY
1
] ¢ ! [N wps’ 3L __UPPERLOWER LIMIT
G u’ ek iy Yot Al - S -
1]
_/?"’ { mELAY toPTON) ;
bm s i
NOTE: MCCB-Circuit Breaker (Disconnect), MC-Magnetic Contactor, Th-Ry (OLR)-

Over Load Relay. On-PB-On push button, Off-PB-Off push button, CTT1 &
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.



7-3  Wiring Sizes

731

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 0.76mm? (18 AWG).
Shielded cables (3-core or 2-core shield cables of more than 0.3mm2)
(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? (AWGQG) (R,T) Frequency meter, circuit
Ammeter
VT130H1-2035 2.0(14)
VT130H1-20565 3.5{(12)
VT130H1-2080 55(10)
VT130H0-2110 8(8)
VT130H0-2160 14 (6) 3-core shield cable
VT130H0-2220 22 (4) 2.0mm2 | 2-core shield cable 075
VT130H0-2270 30(3) (14 AWG | more than 0.3mm? mm?2
VT130H0-2330 38 (2) or larger) (20 AWG or larger) (18 AWG
VT130H0-2400 50 (1) (Twisted) or larger)
VT130H0-2500 50 (1)
' VT130H0-2600 80 (00)
VT130H0-2800 80 {00)
Main power Control Frequency speed Other
Type-form source/motor Power command input, signal
mmz2 (AWG) (R,T) Frequency meter, circuit
Ammeter
VT130H1-4055 2.0 (14}
VT130H1-4080 3.5 (12}
VT130H1-4110 £5(10)
VT130H1-4160 8(8)
VT130H0-4220 3-core shield cable
VT130H0O-4270 14 (6) 2.0 mm? | 2~¢ore shield cable 0.75 mm?
VT130H0-4330 (14 AWG | more than 0.3mm? (18 AWG
VT130H0-4400 22 (4) or larger) (20 AWG or larger) or larger)
VT130H0-4500 22 {(4)
VT130H0-4600 30 (3)
VT130H0-4800 38 (2)
VT130H0-4100k 50 (1)




7-3-2 Table of Mair Circuit Wiring Equipment

The following table lists recommended reference equipment used with a standard interface outside

the inverter unit:

Nominal Distribution Electro- Overload Auxiliary
. Motor circuit- magnetic relay relay
nverter size breaker caontactor
Model variable MCCB MC Th-Ry Run
torque
Type-form Cap. Qutput TOSHIBA TOSHIBA TOSHIBA Type-
| (KVA) (KW) Type-form Type-form Type-~form form
i VT130H1 -2035 3.5 2.2/3 E30B-3P-15A C-10V-12A R-108 -9.3A
VT130H1 -2055 55 3.7/5 E30B-3P-20A C-20V-18A R-20 ~-15A
VT130H1 -2080 8 5.5/7.5 | ESOB-3P-30A C-35-35A R-35 | -22A
VT130HO0 -2110 11| 7.5/10 | E50B-3P-50A - -28A |
VT130H0 -2160 16 1116 | E100B-3P-75A C-65-65A R-65 -43A
| VT130H0 2220 22 15/70 -57A
VT130H0 -2270 27 | 185/25 | E100B-3P-100A C-100-93A R-80 | -70A
VT130H1 -2330 a3 22/30 | E225B-3P-150A R-100 ~85A FRL23N
VT130H1 -2400 40 30/40 C-180-180A ~-108A 200/4WE1
| VT130HO ~2500 50 37/50 | E225B-3P-175A -138A
VT130H0C -2600 60 45/60 | E225B-3P-225A C-250-240A R-150 -162A
VT130H0 -2800 80 65/75 | E250B-3P-250A
VT130H1 ~4055 5.5 3.7/5 530B-3P-15A C-10V-12A R-10 ~8A Fujitsu
| VT130H1 -4080 8 5.5/7.5 | ES0B-3P-20A C-25-26A R-20 -11A
VT130H1 -4110 11 7.5/10 | ESQB-3P-30A C-25-26A R-20 -15A
VT130H1 -4180 18 11/15 | ES0B-3P-40A (C-35-35A R-35 ~22A
VT130H0 -4220 22 15/20 | ES0B-3P-50A C-50-80A R-35 ~28A
VT130H1 -4270 27 18.5/25 | ES0B-3P-60A C-65-65A R-65 -35A
VTI130HO -4330 33 22/30 | E100B-3P-76A C-85-65A R-65 ~43A
! VT130H0 ~4400 40 | 30/40 |E100B-3P-75A C-80-80A R-65 | -57A
| vT 13040 -4500 50 37/50 | E100B-3P-100A R-100 | ~70A
VT130HO -4600 60 45/60 | E225B-3P-125A C-100-93A -85A
VT130HO -4800 80 | 55/75 |E225B-3P-150A C-180-180A | R-100 | -108A
| VT130HO ~4100k 100 | 75/100 | E225B-3P-200A C-180-180A | R-150 | -138A

The above table shows recommended equipment for your reference. A distribution
circuit-breaker (MCCB) shouid be seiected in accordance with the impedance of the
power system connected with the inverier.
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7-4-2 Details of Terminal Boe

ard

Qutside Terminal T _ Terminal function_ Terminal Remarks
connection code {internal use (connection) position
' L1 (R) Main circuit power input
(&'E L2 (S) terminal
L3 (T
T1 (V) Output terminal for motor Main
T2 (V) terminal
T3 (W) board
@;‘ R Control power input terminal
T
RO Contactor control power
T output (Option)
N.C. contact point output
when protective function _
—f_O— . X A
{ FLB is active (No electric
potential) Rating: 250V-3A
FLC Commeoen terminal of
FLA and FLB
N.O. contact point output
] when protective function
FLA is active (No electric
potential} Rating: 250V-3A,
Arrival at output fre- Main
UL quency UL signal cutput | control PCB
>I terminal (Open collector | terminal
output - see 4-B) board
| Arrival at output fre-
LL quency UL signal output
- > terminal (Open collector
output - see 4-8)
““" P24 +24V power source
=== OH QOverheat protection contact
point signal input terminal ¥
T T T T (NO. contact) - .

NOTE:

N.C. Normailly Closed

N.O. Normally Open
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Qutside
connection

Terminal |

code

Terminai function

Terminal
position

Remarks

|

é
T
|

RST

Reset signal input terminal
Fault reset by connection
with COM terminal

r""""W
J
9
%

y——-

_.____I.__...
o
o
}
}

ST

RUN

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

RUN command input terminal,
Run by connection with 8T (COM)

REV

Reverse rotation run command
input terminal. Run in reverse

+ rotation by connection with ST

{COM}

r

COM

i Common terminal of control

circuit terminals OV, RST,
ST, RUN, REV, FM and AM.

FM

. PWM singal output terminal

for outside frequency meter

I O~ 1mADC generated between
I QV terminal

CM

Analog signal output terminal
for ammeter, 0 - Tma DC generated

. between COM, connection of a 20k

external calibration potentiometer

I rheostat is required

oV

Common terminal for control
circuit terminais OV, FM
CM, REF, CRF, and IRF.

REF

Frequency set signal input
terminal. Inputs 0 - 5 (6)V DC
/0-10 (12)V DC, 0-135  signal
between OV and REF,

CRF

Reference voltage 6V for
frequency setting

IRF

Current signal input terminal
for frequency setting. inputs
4-20mA, 0-20mADC between OV.

Main
control
PCB
terminal
board

G(E)

Ground terminal

On chassis
inside unit




Chapter Vill
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

FRH —D"'

F e |

- '

Sv | tov 1&
] " LY \o
JPS
o«"‘\ il

4'22?’\& REF JP40
0~20mA REF {Note 1}

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

Terminal board on
main control PCB
Connector

The following 5 types of frequency command input signals can be used for this inverter:
(1) 0-5{&)WVDC

(2) 0-10(12Vv DC

(3) 4 - 20mADC

{4) 0-20mADC

{5) Resistance 0- 1350

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

w JP9 JP10
Frequency command See Fig. 7-4-1 See Fig. 7-4-1
0 - 5(6)vV DC 5V side
0-10{(12W DC 10V side no mark side
4{0) - 20mADC 10V side
Resistance 0-13540 10V side 135 & side
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8-1-1 Example of Standard Connection

{1) Connection using potentiometer (0-5(6)V DC)

YTIA0H
S @ CRFIEV)
v R o Jumoer Posiion
1] st s
@0V JPig[ s weh Ao
D€

(2) Connection using voltage input signal (0-5(8)vV DC)
{Potentiometer cannot be used)

VTI3OH

Jurmpet  Position

JPS | 5V side
Jr0 i]lgfkﬂ'ﬂh no

(8)  Connection using voltage input signal (0-10(12)vV DC)
{Potentiometer cannot be used)

VTIAOM

Jumpsr Position
9 | OV side I
10 rsn.g{.‘ with ”I

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

VT30

Jumpst Pogition
9 | "BV sice
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(8) Connection using 0 - 135Q resistance input
1) Manual control

VTIZOH
2149 CRF (6V)
]
C-i3548 e REF Jumper Pysition
ov JP9 | Any position
T JP10] 1350 sige
D E
2) Automatic control
VTI30H (Note)
Do not use a temperature
o138 4 measuring resistor which
=1 3 Jumper Position has a compensation wir
e.
tempera_tture 75 | Ay peation
measuring W10 1350 sice
resistor

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

vTIICH
y CRE(6V)
FRH
oFF o “~o—3 REF
IRF
4=20mA
REF ov

@] if the unit is equipped with the control panel, the following selections tan
be made by operating the selection switch:
“HAND™. 0-5(6)V DC
“QFF™ None of the frequency set signals is input
“AUTO"™. 4(0r20mADC The jumper pin (JP10) should be aiso
positioned at “5V",
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@) Use a selection switch designed for [ow current. (Current flowing
through the change-over switch shall be 0 t¢ 300 M A)

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

VTI30H

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)  Multipie inverters set and input by a singie frequency command signal
1) Freguency reference

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

*For more than two

No., 2 unit

" VTI30H units contact
QCRF Toshiba
Spep  (No2)
@OV
2)  Voltage input signal
VTi30H
0~ 516)vDC L—@rer  (No.1
t
O=10021vDC oV
O] 3
K
VTI30H
REF {No.2)
ov




3) Current input signal

4~20mADC

or
0-20mabC

O The input resistance of an inverter for 4(0}-20mA DC current input
signa! is specified at 2400
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 £ 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 reiation among the
control circuits of all inverter units,

0" 31eIvoe ym—
T o-loavec
4-ZOMADC—eHn -
0=20mADC—] ‘{S?

{q
No. 2 unit
VTi30H
@CRF INe.2)
OREF
©L*A4

If, Eo < {2408 xn)x20mA
Convert the current signal to voltage signal by an external device
for frequency command.
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(3}

4) Resistance input

o-13%0

VTI30OH
{No.1)
i VTIZOH
' ©REF {No.2)
&0V
Rheostat set at a vatue other than 3kQ
VTI30H
15y
1.8k
ACRF A
i
REF ¢

FRH
C]|<n§r

The rheostat can be set from 2kl to 5k @ . However, if the resistance is
toc high, it will deteriorate the linearity of setting against the notch selec-

tion as follows:

Frequency
reference
voltage

3kQ FRH

10k & FRH

8-6
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(4)  Seguence of restart after recovery of power cut-off

o o 4.?\. @ LI{R)
200V Series —¢™% b L2(S)
o oW ® L3(T)
@

SELE
g T © é

TRy FLB

RUN{ ST

DCOM

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

If "RUN" is open, the inverter decelerates and stops.

The inverter should be started and stopped by opening and closing
"RUN".

OO0
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8.2 Connection of Frequency Meter and Ammeter
8-2-1 Connection Frequency Meter (FM)

VYOO
F@_";&\ ®FM The figure shows the connection for display-
St ing the operating frequency outside the
©COM built-in digital indicator.

O Use a meter rated at 0-tmaDC

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

G The scale calibration of a meter should be adjusted in conformity

with the indication (true value) of the digital indicator by using the
buiit-in potentiometer. Note, however, that the meter indication
includes calibration errors as against the actual operating
frequency.

8-2-2 Connectiogooks_lan external ammeter (AM)

® Use a meter rated at Q-1ma DC for
connection.
O Install a 20k  rheostat for scale

O

calibration,

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

The scale calibration of a meter shouid 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

O

When the inverter is to be operated by contacting and releasing the
contactor on the input side of the main circuit (MC}, connect either

MC contact with RUN and ST terminals, and connect the other with
the COM terminal.

vTI30H
o RUN
com Speed
Free run-stop




oror ' VTI30H
:I/E:“ S RUN
MC |
ST DRIVE
switch
oy COM Speed
Deceleration-stop Free run-stop
8-3-2 Operation in two directions (Forward Reverse)
O Operation by FOR-REV selection switch
SBOP
VTI30H
FOR
|
REV o—@REVS MC A
QST DRIVE f
switch
T COM REV
Speed
8-3-3 Simplified Jog at Run Speed
C A simplitied inching/jog is available by turning ON RUN and STOP
the DRIVE switch {by the DRIVE switch on the controf 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,
more VTI3OH
T_—a/un RUN MC
257 DRIVE
2 COM Speed
{(Note) 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”.

ST g VT I30H
oo RUN 4
ST ST__| b
| ST DRIVE ]
'bcom switch
7 Speed
Free run-stop

Deceleration-stop

8-4  Transfer to Commercial Power Source (By Pass)
MGt Mc2 = MC2 must be always instalied. Do not input
Power —po™y—|lnver ”»-_o\_,_@ a commercial power source to the output
source t?\r side of the inverter, as it will damage the
3 transistors and void drive warranty.
C MC2 and MC3 should be ecuipped with a mechanical and electrical

interlock. Both are recommended for best operation.

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

Qperation Motor 0 -
by comercial MC3 MC2 MG peration
ng iou?3»>=""' OF F | ®15tops | = oK” ™ ON_| T by snverter

Oparazion MCH Motor MC2 MC3 bOperatio_n
( by inverter) = OFF =lstops |P1OFF =1oN |7 pi::w%ormesf:n%lr%t

8-5 Multiple motor operation

i

Thverd @ C The figure shows the method of operating
ter more than one motor at an indentical speed
] @ by a singie inverter.
(M) O The rating of the inverter shouid be the total

of multiple current ( T Ipz) 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 ('INV):

C Although the inverter is equipped with an overtoad 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
(wk?) to prevent the activation of the stall prevention control.

O Contact Toshiba for assistance
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Slam Start of an Additional Motor

e

O

The figure iliustrates the method for starting
one or more additional motors when the
inverter is in operation.

The capacity of the inverter should be determined so that the following
inequality can be established among the current of the motor in operation
{Z Im) the start current of the additional motors(s) ( £ IMsT), and the
rated current of the inverter (I)nyh:

liNv> { I Ipm + T ImsT) (starting time should be less than
60 seconds.)
{ImsT may be up to 6 times the full load current).

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).

Contact Toshiba for assistance.

Transfer of Motor

MCl O Thefigure shows how to transfer from one

O motor to another.
o) C Transfer from motor IM1 to motor IM2
™o Turn OFF the operating signal {(RUN) and,

3 when the motor has stopped, turn OFF MC1
[ and turn ON MC2, and turn ON the operat-
S o ing signal.

Operating signal
(RUN) g hced 1M1, Mz ™! M2
MC)
MC2

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

Power
source

MC2

Brake
mCi | inverter .

sT com @
' Tum ] j
“H“

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

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

8-8-2 Connection for excitive operation type brake

MCH

Power N\

mcz Brake

source "

—o ‘——’ (8
inverter
_@

Use an interlock to prevent simultaneous
operation of the brake and the inverter start
signal (8T).

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

NOTE; The inverter has approximately 20% inherent dynamic braking (D B) capacity
if no external braking circuit is utilized. This vaive depends on system
efficiency (motor plus inverter). Contact the factory if further details are

required.
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Chapter IX
ADJUSTMENTS

9-1

9-2-1

The present inverter is equipped with the following adjustment devices:
1) Voltage/frequency (V/f) pattern selection rotary switch (SW1)

2) Potentiometers (1RH - 8RH), (21RH - 22RH)

3) Dip switch for inverter mode selection (SW2)

4} Jumper pins (JP1 - JP14), (421 - J23)

These adjustment devices allow 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, 421,422, J23, 21RH & 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, referto 4-12.

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

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 8-2, Description of Potentiometers (RH). Refer to the
PCB Arrangement Diagram (7-4) for the location of the potentiometers
(RH}.

Cautions for Adjustment

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.

CAUTION
For about 3 minutes after the power is turned off, do not touch the internal equipment,
as charged voltage stitl 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 (O RH}

Adjustment When RH is Allowable
PCE [RH No. ' Symbol function turned clockwide | setting {**) Remarks
: range (*) [***}
1RH RB Ref input bias Bias increase O-max.f |Hz 0.0 “Z -
2RH RG Ref input gain Gain increase O-maxf {Hz| max - o
f __I
3RH UL Ret input upper Limit value O-maxf [Hz{ max. -
limit increase f “to-
4RH LL Ref input lower Limit value Q-maxf |Hz| 0.0 “, =
¢ limit increase -
(@) 5RH ACC | Acceleration Acceleration 1-300 Sec| 300 o da
time time elongates !
6RH DEC | Deceleration Deceleration 1-300 |Sec| 300 WL
time time elongates !
i 7RH IFB Current feedback | Current feed- 0-250 % 2V- Po not
, back amount 100% touch-
i ' increases voids
warranty
: 8RH FM | Calibration of Frequency meter - P - - Should be
: external fre- deflection adjusted
i quency meter increases at the
i : time of
: i calibration
e ———_— i :
: 21RH | OP ! Overvoltage Detection value 400V | Do not
: detection value increase DCor touch-
i | 800V voids
. DC warranty
(b) {
22RH MUV | DC main circuit Detection value B85% Do not
_: : undervoltage increase touch-
i | detection value voids
i warranty
{a): Main contro! PCB {b): Gate/Base drive PCB *}: Unit

{**): Factory se

ttings

(***): Monitor code displayed on LED

g-2




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 BH clockwise.

(1)

(Note)

1RH, 2RH: Adjustment of frequency command (REF} input signal

Adjustment of 1RH 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 (SW2) to RA side.

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

3) Whiie 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 1RH and 2RH,

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

Output frequency

!
MAK, b s ot o —————————
A0 e e e e i |
fraguency i !
|
b
|
|
H
t
264
IRM !
Standard I
. |
setting q
o 1
]
[\ --:..~~~~—-—-------- 1OVO2VIDE REF
H
@ g e —————— 3 VIEVIDG
|
B - e 2 OMADC
10)we (20) = = s e (00 240 ~ {120}

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

1RH:

2RH:

=l [ |

[

n--—"“‘I




This inverter allows setting the frequency command (REF) signal bias/gain adjustments over

the following range:

Output frequency
2XMox.
180% b e o e e — )

. \/ \256 /
100% _"""7‘\ divisions

0 leo 256 ‘\ IOO'/0(120';'¢} REF
o \ divisions 'y
/ i \ \ E |
/’ I \ \\ P
| \ \ |
NN
' \\ \\ |
! \ A ]
1]
| \ \
~100 % —-—--—-—-}—-—--——---*-——\i- —————— \i \:
1
-~ Max. -—-‘——-1— ———————— \-\— ~~~~~ 4—“1'
| \ b
] \ |
[ N '
| vy
f oM
[ \\ b
| v 1)
! \|
150% |—— I -1”
C2XMOX | o e o s e i
T \120%/}
20% m e 100%
DC B mvm e e e 20mA
DEO —md o SVIEV)
!
PCO ~wfmom e e 1ovii2vi

Qutput frequency

A

7 e T
S

=

| o

e A Sl

0

20%

100 % REF

\
e . T T T e T e
N

100% REF



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

Cutput frequency

Max  [-———

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 [AmADC, 20mADC, etc.), and set the rheostats 1RH and 2RH while
referring to the frequency command value “F” by using the monitor
function.

(Example)
Qutput frequency

A0Hx
IRH= ? t Cr, L,

a8

a0 2RH= | &

2RR

{2) 3RH, 4RH: Upper/iower limits of output frequency
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 wouid
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.



2) Lower limit (LL) adjustment
Adjust the lower limit of output freguency by using
4RH while checking the digital indicator.
When upper/iower timits have been set,” ~ "or* r, "flickers and
the set value if displayed on the digital indicator if the REF signal
has reached the upper or lower limit.

Output frequency

1
|
lu-—ﬂ-—-
. I
Operation I
|
range
T
f
1
)
4RH 1
!
0 ———— e —— 1ovoc REF input
O e o s iy Yo
B s ——— s e o 20mADC

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

3RH: H

4RH: |£

(3) ERH, 6RH: Adjustment of acceleration/deceleration time
5RH and 6RH are used to set the acceleration time (t1) in the 0 - Max. fre-
quency range and the deceleration time (tp} in the Max. - O frequency
range, according te the load characteristics. Selection of x10/x1 by the
dip switch (SW2) aliows to set 1 - 300 sec./0.1 - 30 sec.

1) Readjustment of acceleration time (5RH}
When the load torque or load wkz? is large, seiting a short accelera-
tion time will activate the stall prevention protective circuit, which
automatically extends the acceleration time to prevent stalls of
maotor. i, 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).



2) Readjustment of deceleration time (BRH)
When the load torque or ioad wk? 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 set
command
Qutput - "“}"—""\ \

frequency
4l 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

5RH: {~1 1 |

eRH: BT T T ]

ﬁc_aution
- e oy Bt
Avoid operations invelving extreme overloads, sudden acceleration/

deceleration, etc, as they can damage the inverter.

I Overload | I;udden nccel;:'rat:ior] l;udden deceleratio |

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

r~

7RH: 1

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

1) Before turning on the power, confirm the
— zero adjustment of the instrument,
\ 2)  Setthe meter at the frequency displayed on
the digial indicator (frequency monitor) on
O the operation panel by adjusting 8RH.

Zero adjustment
of the instrument

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

i

$s RA "

Fig. 9-3 Dip Switch (SW2}

The dip switch atlows the following inverter mode selections:
1} x10/x1 ;.  Adjustment of multiplier of acceleration/deceleration time.
x10 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) i/l  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 reguired, 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
Tabte 9-4, never touch the related jumper ping, as they must be set at the
Toshiba factory and changing these voids the warranty.

Table 8-4 Functions of Jumper Pins (JPO)

| I T
PCB] JP No. | Code on PCB | Status Functicns Factory | Remarks
| ; setting
! t Setection of deadtime Do not
' sola o clock As touch
JP1 ool B o€ required voids
cale F warranty
| Selection of carrier Do not
i freqeuncy touch
JP2 sola ¢ | As unless
‘ cols € required required
(See 4-1-2)
{a) Selects x1/x3 of the Do not
JPY value selected by JP1 A touch
| * | voics
required —_
! warranty
é
. Selection of automatic
restart
OFF OFF Automatic restart is
JP8 ON not executed.
ON Automatic restart is ON
executed.
JPY Selection of frequency
command (REF) signal at
} i either 0-5VDC or 0-10VDC,
1ov 5V REF input: 0 - 5VDC 5V
10V REF input; 0 -10VDC




PCB | JP No. | Code on PCB | Status Functions Factory Remarks
setting
Selection of frequency
command (REF} signal at
either 0-5VDC or 0-5/10
JP10Q VDC, 4-20mADC or 0-135
] No resistance input
(a) 38R Mark REF input: 0-5/10DC, No 5/10V
4-20mADC Mark 4-20mA
135 0 REF input; 0-135
resistance
| Selection of either As Do not
JP13 & VT130H1 or VT130H required touch
Used when testing the Bo not
JP14 contro! circuit touch
Open Normal Open unless
Close Test required
{ Selected when taking out Do not
J21 the CHARGE LED display As touch
, Open LED on main board required | voids
i Close No LED on main board warranty
Selects the overvoltage Do not
detection levet for touch
J22 either 200V class or As voids
! (b) R 400V class required | warranty
' Open 200V Class
Close 400V Class
| Selects the main under- De not
: voltage level for either touch
J23 200V class or 400V As voids
L) Open |class reguired warranty
f Close 200V Class
400V Class
{Note) (a): Main control PCB (b): Gate (Base) 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.

CAUTION Make sure that the power source is connected to the input terminals
L1(R}, L2(8), L3(T), and the motor with the output terminals T1(U),
’ T2{V), T3{W).

Power frverter

source
@ 0 LZ8)
o LT

2) is the power source voltage correct?
Confirm that the input power source voltage is in the range of rated
voltage £10%. (Do not put 480V 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.

o LR}

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 1X.
Before switching to the run position, also check the foliowing:
1) Are the V/F pattern and maximum output frequency suitable to the
foad 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
i)  Upper/lower limit of cutput reference settings
iti) 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 AREA

View with small
doar ppened)

( Betore turming on power )

FRERnCT/ PG, abd. Bhvi
| TOR [ 1°L]

3

Ll LI
o

we

il

CAUTION

Before turning on power:

Cantirm the following status of the control equipment on

the contral panel:

* [RUN-STOP (DAIVE SWITCH). "STOP™)
* MDA Made selechion switch (MOD SELI "OFF"
» Speecreference (REF. ADJ: "Zerg”

& Charge lamp (CHARGE OFF

+ V/F patiern selection 1otary switch inside the small
window. As selected (Additional selection 15 impossibie

atter start of operation)

Turn on powers

Turn an destribution cirguit-brgaker (MCC B {Supplies

Confirm “OFF" is displayed on the digital
indrcator of the inverter. Make necessary

control powe: to inverter; sething by using the monitor tunction and
adjusting the potentiometers.
Push on jor Start PB) 1o close magnetic contactor - When the main circuit i$ activated and the

(MC) supplies main three phase power to inverter.

Selection of
frequency reference

Select requency command signal by the mode selection

switch MODE SEL. (HOA} on the operation panel,

charge lamp (CHARGE) lights up on the
operation controf panel.

H the "CHARGE" lamg is it, never touch the
inlernat equipment of the inverter.

i

“HAND"

Adjust the gutput
frequency by the
frequency setter
{FREQ. ADJ) (speed pot)
on the ocperation panel

“AUTOY

Adhust the output
frequancy by

the external currént
input signal
(4-20mAa DC)

L

®

{continueo on next page)
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If the unit is equipped with an internal
cooling fan, the fan starts rotating at
the same time.




Run

®

Switch the DRIVE switch, from STOP to RUN on the inverter
gperalion panel,

“LE" is dispiayed on the
digital ingdicator.

Acceleration

1 Turn the frequency setter FREQ. ADJ (Freg Pot) clock-
wise On the contral panei. or
2 Increase the external cutrentinput signal (4-20mADC).

The motor starts rotating.
Confirm that it rotates in the
correct direction and
smoothly.

Also conbirm that the
operating trequency is
displayed on the digtal
indicator.

Fully turn
FAREQ ADJ
counter:
clockwise

ton panel.

an the opera-

Switch the DRIVE
switch (o STOP
or the opera-
tior panel.

Turr the OFF
aush-putton
gwitch or

the exierna’
magnetic contact
starter.

stops.

The motor decelerates in the
pre set geceleration time, and

The motor
coast stops.

CAUTION:

The external magnetic contactor (MC) should
not be use in place of the run/stop Switch as
frequent use wears the contactors ang
excessively stresses the inverter D.C. bus.

i the stop is used on the external contactor the
unt! shaukd not be restanted until the motor
stops retating.

“L3" is displayed on the
digital ingicator when the
trequency becomes less than
3Hz.
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(Note 1)
{Note 2)

{Note 3)

{Note 4)

(Note 5)

(Note 8)

The output frequency display starts counting at 0.5Hz.

When the frequency reference signal becomes more than 3Hz, the inverter
will start running, and accelerates in the pre-set acceleration rate from O 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
“.8” is displayed, the output of the inverter is not displayed. Only at the
start of the operation will the output be displayed from 0.5Hz 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” ——F& o8 b L on
Operating signal “RUN" —I""7 o8 oy ——
Reverse rotation signal “REVS” ory / ’r}-

Normal
rotation -
Rotation speed of motor } L 3
1 stop Start
Reverse rotation e e

free run - stop Start

C When the “ST" signal turns off, the motor coast stops.

C The inverter should be restarted after a coast stop only when the motor
has come to a stop.

C i during a coast stop (the motoris rotating), and the inverteris restarted
into a rotating motor the inverter may activate the overcurrent
protection.

“sT“ ﬁ

“RUN" ON [ s s s et
"REVS" \ arr 51—"!'!::

Normal rotation

Fi
Rotation speed of motor : Time
_ Start I
Reverse rotation

deceleration - stop  Start

O if “RUN" signal is switched to stop (or opened) while the “ST" signail
is “ON", the motor deceferates 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 Xl
MAINTENANCE AND
INSPECTION

For continued safe operation and prolonged inverter life conduct the
following daily and periodic inspection:

AUTION

and there is no voltage present on the main ¢ircuit DC capacitor
(between -+ and — terminals).

11-1

t1-2

11-3

Daily Ingpection

1)
2)
3)
4)

5)
6)

7)
8)

Noise ... Check for unusual noise of the transformer, reactor, motor,
etc.

Temperature and smell ... Check for abnormal heating or any burning
smell around the insulators.

Note if there are any abnormal fluctuations of the frequency meter or
the motor speed,

Note and keep records on the power source voltage, output voltage,
output current and output frequency.

Ensure the ambient temperature is within the —10°C —40°C range.
Ensure the humidity at less tha 90% (relative), and there is no
condensation,

Keep the environment free from dust and corrosive gases.

Note if there are any abnormal vibrations present at the inverter,
motor, etc.

Periodic Inspection

1)
2)
3)
4)
5)
8)
7)

Are there any loose terminals?

Are there any damaged cables?

Are any vent holes clogged with debris or dust?

Is the cooling fan operating?

Are the PCBs free from accumulated dust?

Check and clean out any dust or debris inside the inverter.

When the unit is unused for more than 6 months, power up the unit
on a semi-annual basis and confirm normal functioning.

Guidance for Parts Replacement

Performance 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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Before inspection, always turn off the distribution circuit-breaker (MCCB)
and wait at least 3 minutes to confirm that the “CHARGE"” lamp is not lit




Table 7.3.3

Parts name Service life Remarks
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 25,000H

| Contact relays 500,000 times
| Connectors 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

Measuring instrument

Measured point

Qutput voltage

H
i
|
[

: » Rectifier type volt-meter

+ Average rectifier type
anaiog tester

« Qutput terminals, U, Vand W

Current

Moving vane, iron type +
current transformer

« Each phase current

Electric power

« electrodynamic type

« Input side of the inverter
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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)

b)

¢)

d)

Measuring Circuit:
The measuring circuit of the voltage drop method is shown in
Fig. 11-5.

[DC power source B |
7|

RS : Standard resistor V,: Voitmeter

V, : DC Voltmeter or Electronic voltmeter
8, : Switch Cx : Capacitor to be tested

8, : Voltmeter protective changeover switch
Fig. 11-5 Voltage Drop Method

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 § minutes after the rated voltage has been
reached by the below method.
Calcuiation of the leakage current:
Based on a measured value obtained by the measurement,
calcutate leakage current according to the following formula:
| = E/Rs where | ;| Leakage current of test capacitor

Rs : Resistance of standard resistor

E : Voltage value indicated on DC voltmeter
Judgement:
If | = 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.

11-3



2) Capacitor Reconditioning procedure

If the jeakage current is over SmA,
apply DC voitage to 400V gradually.
After the capacitor has been changed
varsable voltage| fOr 30 - 60 min. the capacitor is

power aooree reconditioned.

}-—«o’
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 XH
TROUBLESHOOTING

Should a fault occur, the inverter will stop, and display the possible fault cause on the
frequency/monitor display digital indicator.

Table 12-1 lists the failure codes, their possible causes and corrective actions. Before
restarting, consuit this tabie and take corrective actions.

CAUTION
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 capacior (between the “+" and “-
terminals),
CAUTION

Do not apply main power {3 phase line) to the inverter if any of the
following connectors are disconnected: CN11, CN21, CN31, CN41,
CN&1 or CNB1. Damage to the circuit boards may occur.
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Table 12-1 Possible Causes and Countermeasures (1/5)

T

Failure Possible cause Corrective Actions
code {
| .
! ] improper inverter sizing in relation Corrective inverter capacity based
| to motor size or load type. on current reguirements.
| -
‘ Short-gircuit on output wiring Inspect wiring from the inverter
T, T2(V), T3(W) to the motor. Ensure motor has
‘ ‘ Phase to phase or ground fault. not grounded.
' ! Overload, sudden load fluctuation Inspect foad level, eliminate cause
- ‘ or stall of motor | of the overload or reduce load.
e :
Flicker [ Acceleration/deceleration Extend the acceleration/
display  time set too short deceleration time by adjusting

SBRH(ACC)/BRH(DEC) in
adjustment area.

|
i Instability phenomenon due to
| an open input phase (including
- one of the input fuses blowing)

Inspect power source and input

| fuses. If damaged, replace.

-

Internal fault of inverter

Based on troubieshooting,
inspect internal wiring and
correct any shorts.

.

i Instability phenomenon due to
i incorrect V/F pattern of selection
" with respect to the load

| characteristics.

Select proper V/F pattern on
selector switch in the adjustment
area.
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(2/5)

Failure Possible cause Corrective Action
code
g Unstable phenomenon due to Inspect power source voltage
'-71- 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 RFI noise. Locate RFI source and shield.
P Qutput transistor short Inspect G-TR devices and
L I ) repair/replace if necessary.
Flicker
display
Output short-circuit due to Inspect output wiring
incorrect wiring.
Line to line short-circuit of inspect motor and repair/replace
i motor winding. if necessary.
ey Phase to phase short-circuit Inspect cable and replace
Ll due to deteriorated output cables if necessary.
Flicker
display Phase to phase short-circuit fnspect and repair wiring

terminal shorts on inverterin
motor caused by small animal.

between inverter and motor.
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(3/5)

Poor ventilation

Failure Possible cause Corrective Action
code
e Qverigad (120%-60 sec of rated Inspected ioad level, eliminate
oL current) and load fluctuation cause of overload and reduce load.
Flicker
display
Deceleration time is set to short Extend the deceleration time
and motor is regenerating by adjusting 6RH (DEC} in
adjustment area.
f"f iy ]
Cre Unstable phenomenon due to Correct V/F pattern at V/F selector
Flicker incorrect V/F pattern of inverter switch in adjustment area.
display with respect to load level and/or type.
Overvoltage too large power Inspect power source voltage.
source at the supply voltage
(including high voltage transients)
- instantaneous voltage)
ors
Flicker Vgltage fluctuation due to !nspect power source voftage, and
fluctuation is momentary.
Excessive high voltage fluctuation Inspect power source voltage, and
* due to use of power factor install AC reactor on input side if
correction capacitors. fluctuation is momentary, or remove
N - P.F. correction capacitors
"L Failed cooling fan (if unit is Repair or replace cooling fan.
L equipped with fan)
Flicker
display |

Inspect and improve ventilation.
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(4/5)

Failure | Possible cause Corrective Action
code :
: High ambient temperature Lower ambient temperature
_— } by fans or air conditioners,
Lt . ) ]
Flicker 1 Over temperature of the current Inspect any damage to “cement”
display . limiting resistor (“cement” power resistor.
| resistor) exceeding 90°C
~ External interlock signat is Inspect external interlock
- activated between OH and P24. signal and correct
- - Ground fault on cutput terminals Inspect and remove cause of
c L CTH{4)), T2(V), T3(W) ground fault, and repair any
Flicker damaged portion.
display
Y Incompiete initialization . Turn off control power source,
rou e or initializing conditions and re-apply.
Flicker
display
Blown- Fault of main circuit Rectifier (diode) may be
out inside inverter damaged. inspect rectifier
main ’ and replace if damaged.
circuit : Inspect AC fuse and replace
+ fuses f if necessary.
{AC G-TR may be damaged. Inspect
fuse) G-TH and replace if damaged
(DC Inspect AC/DC fuses and
fuse) replace if necessary
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(5/8)

Failure
code

Blown
main
circuit
fuses
(AC

f‘ fuse)
(DC
tuse)

Blown
control
board
fuse

!

Rossible cause

Corrective Action

Short-circuit of main
circuit capacitor

Inspect capacitor and
replace if necessary.

Extremely small input
impedance on incoming powerline
(Too large input KVA compared

L 1o inverter capacity)

TR

—3

1) If the transformer KVA rating
is 10 times larger (or more)
than the inverter KVA rating,
AC input line reactors will be
required to limit inrush
current into the inverter.

INV

®

If the transformer KVA is
between § to 10 times the
inverter KVA rating, AC line
reactors may be required
depending on other transfor-
mer and power line factors.

2)

3) Normally no line reactoris
required if the transformer is
smalier than 5 times the

inverter KVA rating.

If any fuse has blown,
inspect driver board.

Circuit ground fault on
terminals Rand T.

Inspect and eliminate cause fault
and replace fuse if necessary.
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12-2 Troubfeshooting Fiowchart

12-2-1 The following describes how to check if the motor does not rotate:

Motor does
not rotate

)

)

ts the motor
wiring correct?

NO

¥

YES

Y

is CHARGE lamp fit?

NO

Correct motor wiring

YES

1 ]

Control voltage present?
power source {+24,
+15, +5V)

NO

Lt{R), L2{8)and/cr L3(T) are not
powered, or fuse is blown.

YES

4

Is there speed reference
(voltage on REF or
current on JRF)?

NO

There is no power on T4 and/or R(D
are not powered, or the control fuse
is blown, Is the power LED on gate
(base) PCB turned on?

|

YES

1§

Are terminals COM, ST
and RUN on PCB
wired correctly?

NO

Correct wiring

YES

¥

ls waveform of PWM
signal (+U —W) present?
See Section 2-2-3 -

NO

"F

Correct wiring as specified in
standard wiring diagrams.

YES
 J

Are base drive signais pres-
ent to the gate drive board.
See section 12-2-2,

NO

Yy

YES

) J

Gate drive circuit board
is bad — replace.

——

Control printed circuit board
is bad — replace.

If any of FU1, FU2, FUR,FUS and FUT is
biown, check rectifiers and output tran-
sistors for any damage. See External
Views of Unit in Chapter XlI for parts
location,
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12-2-2 Test Points for Waveshape Tests
Two red check terminals (TP1 and TP2) are provided on the main
controi PCB. The U-phase PWM patterns and 6144f 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 ping CN2 and CN7 on the main controt PCB.

Fig. 10-2 shows connection of the connectors.

Test point code \ Function Sample waveform
! j
! U-phase PWM PWM signal of U-phase sinusoidal
pattern out- distribution (3-phase control)
TP1 to OV . put signat + 5y
i o 1 L) I 1 1 1 1
; o ms3 23 X AR/ ST/3 M
68144f output Puise output of output frequency
TP2 to OV i signal multiplied by 6144
|
Connector CN2 Base drive ! PWM signal of sinusoidal
| circuit input ? distribution (3-phase control)
| signal
CN2-1 to OV _ U-phase
2 to OV | V-phase +3v
| 3to OV - W-phase 0
: 4 to OV . X-phase :: 1:;3 31'1.«3 'x 4'::/3 n'rn a'-r:
j 5to 0V l Y-phase
i 6 to OV i Z-phase
' Connector CN7 Control power - _Each DC voltage waveform
f © source voltage
CN7-1 to OV + 5V +5V DC voltage
2to OV ov oV COMMON
3to OV +15V +158V DC voltage
4 to OV P =16V —15V DC voltage
Connector
CN1-2 to OV +24V +24V DC voltage

Care should be taken when testing the connector pins to prevent shorting of one pin to its

neighbor.
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ar
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M
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Fig. 12-2 Connection of Connectors

On Type-form VT130H1)-2035 - 2080, the gate drive PCB and main
control PCB are incorporated on one board.
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12-2-3

Testing of G-TR
Type of instrument

Ohmmeter
| (- ] ] (|
59 - =3 € o
@ & 2 1 &
<G-TR> More than More than Less than Less than Less than
50K 50K 500K 500K 500K
<iGBT >
Evaluation of G-TR (Normal resistor value)
{Note) O 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 technigues are required for repiacing 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 of 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.

@ VH Connector
r po:t with
H 2 ontast/b
1i O c(;c;ctyp:?e f@ @
PCB
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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,
{o 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 Reptacement 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 reptaced, 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.

Digital indicator

/ {4-digit, 7-segment LED

Socket
/

/ PCB
12-3-3 Reptacement of Fuses
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 c¢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.
Apply a silicon compound on the G-TH surface in contact with the cooling
fins.
Examptes of silicon compound:
Alcan: Manufacturd by Alcan, Jointal 8-200: by Nikkei Chemical

Industry K.K.
Fastening torque for G-TR: 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 “B” 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 guantity of any part is less than 100%, the recommended
quantity of such parts should be 1 (one).
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A-Rank Spare Parts (for VT130H1)

Type of
inverner

|
|
VT130H1-2035
VT130H1-2085
L VT130H1-2080
VT130H1-2110
| VT130H1-2160
| vT130H1-2220
| VT130H1-2270
| VT130H1-2330
' \T130H1-2400
| vr130m1-2500
| vT130H1-2600

| VT130H1-2800

[ DC fuse {FU2) 1 AG fuse Control fuse G-TR{IGBT)
‘ . __{FUR FUS.Fum (FU)
] +'____ Type ot | Type ot Type [ o, Type (Rating) Q.
[ | !
" BOPEF20(KTK20 o - - | AGC3{250V-3A) 1 | mMGesH2Cs1 25AH 3
. BOPEF30(KTK30 Pl - - | AGC3(250v-34) 1 [ MGSOH2YS150A | 3
| ABOPA0O(KWHAD) by - - | AGCa250v-34) . 1 | MGSOH2YST50A | 3
' |
- ooy 258HTS 3 AGCH2B0V-3A) 1 100A
[ (FWx100}
- bo- 258M75 3 | AGC3(250v-34) 1 100A
‘ {(FWx100)
- - 255H100 3 | AGC3(250V-34) 1 2004
{FWx100)
; - - 258H100 3 | AGC3{250V-3A) 1 200A
i (FWx100)
- i - 255H150 3 AGCI250V-3A) 1 2004
' {FWx100}

YT130H1-4055
| VT130H1-4080
P VT1304H1-4110
VT130H1-4160

VTi30H1-4220

VT130H1-4270

i ¥T130A1-4330
. /T130H1-4400

YT130H1-4500
L VT135H1-4600

CYT13041-4800

VT130H1-2100K

| 7OPEL20(A7OP20)
I 7OPFL20(ATOP20;
! TOSHA3S{ATOPAD;
" 7OSHASS(A7QPEA!
I 7OSHA75{A7TQPBOI
70SHA7HATOPEO!

' 70SHATS(ATOPRO:

|
508HA35 | 3
{FWHAQ) !
508HA35 3
(FwHe0) |
50SHATS
(FWHEO)
S0SHATS
(FWHBO0)
BOSHATS
(FWHBQ)

W W W

12-12

PC1-3A(KTKS)
PC1-3A(KTK3}
PC1-3AIKTK3}
PC1-3A{KTK3)
PC1-3AIKTK3)
PC1-3AKTKS)

PC1-3AKTKI)

MG25N2Y31 284
MG25N2YS1 25A
50A

50A

100A

100A |

1004




B-Rank Spare Parts {for VT130H1)

Type of i Main circuit elec- Main Control PCB Gate drive PCB ‘!
invarter ‘ trolvtic condenser
[ Rating Qt Type | Qt. Type .
o
VT130H0-2035 | 400V-1000uF 1 | VTRB-20385 1 | {included in -
. : left-listed) -
' VT130H0-2055 | 1800uF 1| VT3B-20380 1 | (included in -
| | teft-listed} -
VT130MH0-2080 ! 2700uF 1 | vTag-2038C 1 | (Included in -
‘ ieft-listed) ~
VT130M0-2110 1800uFx2P 2 | VT3C-20320 1| VT3D-2038 O 1
VT130H0-2160 ‘ 2700uFx2P 2 VT3C-20320 1| VT3D-2038 O 1
VvT130H0-2220 || 1800uFx3P 3 | VT3C-2032C 1| VT3D-2038C 1
iv*nsoHo-za?o 5 1800QuFx4P 4 | vI30-20320 1 | VT3D-2039 5 1
;;v*r130Ho-2330 ! 2700uFx4P 4 1 VYT3C.20320 1 | VT3D-2030 0 1
' VT130H0-2400
| VT130H0-2500
H I
| VT130H0-2600 i .
- VT130HO-2800 ;
i !
VT130H0-4055 .i ADOV-6BOUFx2S 2 / VT3C-20323 1| VTBD-2039= 1
| vT130H0-4080 1000uFx28 | VT3C-2032C 1| VT3D-20380 1
| VT130HO-4110 1800UFx2S 2 | vrac-zo032C 1 | v¥3D-20380 1
| VT130HO-4160 | 2700uFx28 2 ' vT3C-20320 1 | VT3D-2039C 1
|| VT130HO-4220 i5 1800uFx2Px2S i 4 yTac-2032= . o1 .| VT3D-2039° 1
| . ! i
| VT130HO-4270 ' 2700uFx2Px2$ 4 VT3C-2032C 1 | vT3Dp-2039= 1
| VT130HO-4330  * 2700uFx2Px28 4 | V3020320 1 | VTaD-20390 1

i VT130HS-4400

'vr130H0-4500

| VT130HO-4600
FVT130H0-4800

| VT130HO-4100K .
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A-Rank Spare Parts {for VT130H)

| Type of " DC tuse (FU2) i AC fuse ‘ Control fuse G-TR
| inverter | | {DUR, FUS. FUT) {FU1) {Bipolartype TR}
o ! Type o] Type Q. Type Qt|  Type{Rating) [ QL !
i —
YT130H0-2035 SOPEF20(KTK20] | 1 | - - | AGC3(250V-3A) 1 | MG30GBEL1 1
.I
!W139H0-2055 GOPEF30(KTKIO0) i 1 - - | AGC3(250v-3A) 1 | MG50GBEL1 1
[wmomo-zoso NONSO{KWHS50) | 1 | - - | AGC3(250v-3A) 1 | MG50GBEL1 1
[ WT130HO-2110 ' - ! - 258H75 3 | AGC3{250V-3A) 1 | MG75H2CL1 3
(FWx100) -
VT130H0-2160 - ‘ - 25SH75 3 | AGC3(250V-3A) 1 | MG100H2CL1 3
{(FWx100)
vT130H0-2220 - ! - 255H100 3 | AGC3(250v-3A) 1 | MG200H1AL2 8
! (FWx100)
i VT130H0-2270 - | - 25S5H100 3 | AGC3{250V-3A) 1 4 MG200H1AL2 6
: . (FWx 100}
VT130H0-2330 | - | - 25SH150 3 | AGC3(250v-34) 1 | MG200H1AL? 6
! (FWx150)
| YT130HO-2400 - - 255H200 3 | AGCS(250V-3A) 1 | MG30OHIFL1 6
: (FWx200)
VT130HO-2500 | - | - | 258H200 3 | AGCR250V-3A) 1 | MG300HIFL1 8§
. i (FWx200}
| /T130HD-2600 , - | - ' 258H300 3 | AGC3(250v-3A) 1 | MGADOH1FLY 6
; i : (FWx300)
| VT130H0-2800 - - - | 255H400 3 | AGC3(250V-3A) "1 | MG30OHIFLIx2P | 12
; i . (FWX“OQ}
b —m - T_. H
| VT130H0-4055 | 70PFL2OIATOP20) 1 - - | PC1-3AKTKS) 1 | MG25NBEKI 1
i L ) |
| VT130H0-4080 | 70PFL20MATOP20) | 1 - ! - | PC1-3AKTK3) 1 | MG25NGEK1 | 1
! i
!VT'IBOHO-AHD | 708HASS1A70P40) 1 50SHA3S 3 ' PCI-3AKTKS) 1 | MGSOM2CK2 | 3
; : T (PWHaD) |
| VT130HO-4160 70SHAS5ATOPED) 1| 50SHASS 3 1 PCt-3AKTKS) 1 | MG50M20K2 L3
: I {(FWHEQ) i [ ;
Ivﬁsowo-aazo | 70SHASSIATOP6OY | 1 | BOSHASS ;3 | PC1-3AKTKS) 1] MG76Q2YK1 a
' i t L (FWHEO) !
L VYT130H0-4270 i?OSHA?s{A?Opsm v | B0DSHBTS 3 | pC1-aaKTKS) 11 MG100Q2YK1 3
: ; 1 (FWHBO)
: VT130H0-4330 | TOSHATS(A7OPED) | 1 | 50SHB7S 3 ! PC1-3AIKTKS} 1] MG100Q2YK? ‘ 3
- ; (FWHE0) '
| vT130H0-4400 - TOSHB100 | 1 ! 508HB100 3 | PC1-3AKTKS) 1 | MG150Q2YK1 3
i i (A7OP100) Lo FwH100) ;
L VT130H0-4500 | 70SHB100 i 1] 508HBI0O 3| PC1-3AKTKE) 1] MG150Q2YK? 3 |
| ' {ATOP100) ‘ b (FWH100}
{ VT130H0-4600 ; TO0SHB150 L1 S0SHBISD a2 | PC1-5AIKTKS) {1 | MG3OONTUKI | 6
K . (ATOP150) S (FWH150) i
| vT130HO0-4800 imSHszoo | 1 ! 508HB200 3| PC1-5A(KTKS) 1| MG30ONIUK1 | 6
: | (A70P200) i [(FWH200) ‘
| V7130H0-100K ! 70SHB300 o ‘ 50SHB3I00 3 | PC1-BA(KTKS) 1 | MG30GN1UKI 6
" (ATOP300} | | Fwnaco)
‘L | N
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B-Rank Spare Parts {for VTt130H 1)

Main circuit elec-

Type of Main Control PWE Base drive PWB
inverter trolyvtic condenser
] Rating ot ! Type Qt. Type Q.
VT130H0-2035 400V-1000uF 1 VT38-20330 1 {Included in -
left-listed)
VT130H0-2055 1800QuF 1 1 WT3B-20330 1 {Included in -
! . left-listed)
VT130HG-2080 2700uF 1 VT38-20330 1 {Included in -
left-listed)
YT130M0-2110 1800uFx2P 2 | VT3C-2032 b VT3D-2634 O 1
VT130HO-2160 2700uFx2P 2 VT3(C-2032 1| VT3D-2035 0 1
VT130HO-2220 1800uFx3FP 3 i VT3C-2032 1 VT3D-20355 1
VT130H0-2270 1800uFx4P 4 | VT3C-2032 1 VT3D-2035 2 1
VT130H0-2330 2700uFx4P 4 | VT3C-2032 1 VT3D-2035 2 1
VT130H0-2400 2700uFxEBP . B VT3C-2032 1 VT3D-2035 C 1
’ VT130H0-2500 2700uFx8P 8 VT3C-2032 1 VTAD-2023 x2 1
‘ VT130HO-2600 2700uFx10P 10 | VT30-2032 1 2
| VT130H0-2800
! VT130MH0O-4055 | 400V-BBOUFx2S 2 VT3C-2032 1 VT3D-2034° 1
H 1
CWT130HO-4080 i 100QuFx28 2 VT3C-2032 1 VT3D-2034C 1
|
‘ VTI130HD-4110 18Q0uFx2S 2 VT3C-2032 1 VT3D-2034C 1
| VT130HO-4160 | 2700uFx28 2 | vT3C-2032 1 | vr3D-20340 1
| VT130HO-4220 . 1800uFx2Px25 4 VT3C-2032 1 VT3D-20345 1
VT130M0O-4270 L 2700uF%2Px2S 4 VT3C-2032 1 VT3D-20353 1
VT130HC-4330 i 2TOOUFx2Px25 4 VT3C-2032 1 VT3D-203570 1
VT130HO-4400 2700uFx3Px25 5] VT3C-2032 1 VT3D-2035C 1
VT130H0-4500 2700uFx3Px25 8 | VT3C-2032 1 VT3D-2035= 1
YT130H0-4800 2700uFxd P25 8 YT3C-2032 1 YT3D-2036C2 1
VT130HO-4800 2700uFx5Px25 10 | VT30-2032 1 VT3D-20363 1
4100K 2700UFxBPx25 12 | VT3C-2032 1 VT3D-20360 1
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Chapter Xill
DIMENSIONAL VIEWS OF UNIT

13-1 Inverter Unit based on UL Standard (“BO” Box Type)
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Demensions (mm) o e

HOdel LI L

. [ ] ¢ [] 1 f [ ] 1 J The

F¥TIBOHIU-200580 | 200 (3551200 |06 | 240 [ 16| 14 | 336 | 30 [0 1
YTASCHIU-ZO5500 | 200 T 355 (200 [316 [ 240 | 10| 14 (336 30 [156[10.%
WTI3OH1G-208080 { 385 (475 | 275 (423 1327 | 18] M a3 | B | 1R n
YTIXOHVL-AR5580 | 350 (400 F 220 (375 1275 1 10 F 14 [385 | 30 | v "
VTIDOHIU-4QB0B0 | 385 (475 {275 423 | X7 1 15| 1 | 453 ] M (10 n
VIISOMIU-41T005 | 385 (4TS | 275 (433|227 | %5 1| 453 | 30 (1M n
VIISOHIU-4180B0 | 385 (475 [ 275 (423327 | 15| 21 {453 | &0 [1W M
VIIOHOU-L22080 | 450 570 ¢ 275 565 1378 1 1S 1 |40 ] 30 11 L
WTASONOU-L2TORD { 450 (570 | 278 (508 | 875 (151 21 ]535 ] %0 {1 %
YTIIOROU- 430000 § 450 1570 | 275 |SO5 [ 375 J 15 21 | 538 | 3¢ |19 ”
YTIIONOL-4400B0 | 510 (650 | 10 (550 | 482 | 15| 21 |580 | 30 |22 [ 1]
YTEIONOL-ASOND | 51¢ (RS0 | 990 |SS0 [ 482 | 15| 21 (50| W |M [ 3
VIVMOHOU-4B0080 | 510 |920 | 335 |S60 160 | 98| 211500 B0 | 215 [ LY
VITI0HOU-SB00RD | 10 /920 | 335 1560 860 | 15) 2V {500 ] 560 § 218 n
WTIMMOU-L100K00 | 510 920 3 205 [S60 860 ! 15 ] 21 |58 ] 80 1218 »

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.
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Table 14-1 When drive does not operate, first of all check the foliowing points (1/2)

Malfunctions

Possible Causes

Corrective Actions

22IN0S 18M0d

I0JOWN |

JaIaALY

No powaer is

supplied

MCCB has not been turned ON.

Turn MCCB ON.

Does not operate
even when the
power source

is ON.

Improper wiring {Main and
control circuits)

Correct wiring.

Maifunction of MCCB, CTT.

Replace MCCB & CTT.

Motor fails to run

wrong wiring to motor

Correct Wiring.

Motor is overloaded.

Reduce load.

Wires are unnecessarily long
or cable size is too short
and voltage drop is large.

“V/f pattern selection is

incorrect.

Make wires short.
Adjust V/f pattern.

Adjust V/f pattern.

Fails to start.

Control power source is not
active,

Correct Wiring.

Protective circuit is in

| operation (fault).

After removing cause,
reset.

. connectors have not been

improperly connected.

Re-connect properly

Charge lamp does
not light

No power has been supplied
to Inverter,

Correct Wiring.

Nothing is indi-
cated on the
digital indicator

Control power source is not
active.

Correct Wiring.

The monitor does
not function.

Hold time while pushing the

monitor pushbutton is too short,

Push the monitor push-
button for more than
specified time (250 msecg)

value does not
match output fre-
quency

Frequency command

Jumper Pins JP8 and JP10
frequency commands have
been erroneously selected.

Select jumper pins
properly by referring
to 6-1 and 9-4.
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1DUIBAL] ¢

(2/2)

Matfunctions

frequency command
value does not
match output fre-
quency

Possible Causes

Corrective Actions

Dip switch (SW2) RA/RA
I have been erroneously

- selected. :

Select dip switch
properly be referring
to 9-2-2.

The motor noise
reduction filter
is not effective
when installed
(opticnat item)

Dip switch If'/if, jumper
pin JP2 has been erroneously
selected.

Select dip switch and
jumper pin properly by
referring to 4-1-2,

9-3 and 9-4.

When the motor
noise reduction
filter has been
installed, “oc”
occurs or the

I motor can not

start due to "o¢".

Dip switch If'/if, jumper
pin JPZ2 has been erroneously
selected.

Select dip switch and
jumper pin properly by
referring to 4-1-2,

9-3 and 9-4.

Bias gain cannot
be adjusted for
REF input.

Dip switch (SW2) RA/RA has

been erroneously selected.

Select dip switch
properly by referring
to 8-2-2.

The soft stall
function does
not work,

Dip switch OL/SS has been
erroneously selected.

Select dip switch
properly by referring
to 9-2-2,

The auto restart
function does

Jumper pin JP8 has been
erroneously selected.

Select dip switch
properly by referring

not work, to 9-4.
"OC" trip Qutput short-circuit occurs. Inspect wiring.
occurs

The electromagnetic con-
tactor (MC) is not provided
with a surge suppressor.

Connect a surge
suppressor to MC.

There is a fluorescent light
near the inverter, which is
frequently turned ON/OFF.

Connect a surge suppressor

to the fluorescent
fight in parallel,
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Table 2 Trouble .I.ﬁ-formatjon Sheet

Customer Name

- Person in-chargé -
Refer to Addréss

_Té.l-c.-)phoné-_.mu_ S
i;\;erter o Modelul'-\lo.
spec. Serial No.

Test No. _._
Delivery daté" )

Days in operation

Date of trouble caused

Use

] . P _ KW Vo Hz, A C Toshiba O Others
‘ Motor rating | © New O Existing No, of units units {O alternate
! < Continuous)
,— |L indoor C Qutdoor Temp. — “C Humidity %
Status of ! Working - < Dust farge (iron, aluminum, Y O Injury from salt
Use l environment O Vibration u——0 O Corrosive gas
: T Air conditioner avail O No air conditioner avail
Power source RS 5T TR Hz P
e Hr. When restart after stopped for hours
Defect generating e Hr. Luring continuous runnign for hours
state T Under investigation at site C When start
FProblem C During acceleration O During running
O During deceleration O When stopped

Freguency of
trouble generation

Trouble
indicator

First

times in the past (C Sometimes

o o
& Everytime) O From
C Dees not light C Light{C OC, © OCA, © OCL,
e

OL, COP, O OPS QO OH CEF ©NULL)

Detailed contents of trouble

Temporary diagnosis and
corrective action

Date defective product shipped:

Deadline for repair;

Tao

Date defective product obtained:

Person in-charge

To prevent loss of unit,

Do net return without proper authorization

14-4



