TOSHIBA

TRANSISTORIZED PWM INVERTER

‘..::‘ - . gl?

230V4AS0VCLASS 1~88kVA

'87=JAN.



CONTENTS

Page
L Introduction . . o e
1. IntroducTion . L. e

2. Serlesand Feamures . ...ttt e e 3
2-1 Series and Ratings .. ..o iii ittt e e e e e e 7

2-2 Features . ... e 9

3. VF PACK-PI Standard Specifications ..............c.cuu e, 11
3-1 VF PACK-P! Standard Specifications ................................ 13

3-2 VF PACK-P! Standard Specifications Description .. ...... ..o, 14

4. Selection 0f Capatily v it ittt et e e e e 23
41 To Drive One Motor with One Inverter ............ e e 23

4-2 To Drive Multiple Motors with One Inverter ............ ... ... .. .... 26

4-3 To SerAccelerating Time . ... ... L. i 27

4—4 To Set Decelerating Time . .. .o oot e 28

S AP PEATANCE . it 29
5-1 Appearance and Construction of VF PACK—-P1 . .... ... .... ... .. ........ 31

6. Terminal Function and Standard Connection. ... ...... . ovtur .. 33
6—1 Dimension of Terminal Base ... ...... ...t n e 35
6-2 Terminal FURCHON .. ..ttt it et e e e e e e e e e e 36

6-3 Standard Connection Diagram .......... ... . . un i 37

6—4 Cautions of Circuit Construction . ........... ... ... iurernnnnnn.. 39

6-3 Standard Connection Diagram. ... ... ... ... ... ... ... ... ... .. .. .... 42

A 6+ (- o - 1~ AP 45
7-1 Power Source Circuit . ..ot i e e e e, 47

7-2 I (3 {3 081 o1t 49

7-3 Frequency Command ............... et 51

7-4 Operation Preparation, Start,and Stop .......ovtiniiie e 61

7-5 Forwardand Reverse Rotation . .. ... ... ..ottt 62

6 Jogging Operation ...t e e e e 63

7 -

7-7 Low Speed Signal . ..ottt i i 63

7-8 2 Step Speed OpPeration vt vttt it ittt ettt e e e 66

7-9 Frequency Meter ...................... et e 67
T-10  Cumrent Meter ..o e e e 68



10.

13.

711 Emergency Signal ... ...t et ea e
7—12 Resetof Relav FL ... i e e it teeaaeaaannn
Selection of Apparatus for Wiring . ... ... . . i i e i
8~1 Selection of ApparatusforWiring .. ... . ... ... e
8-2 Selection of Wires for Wiring . ..., ... it ittt et e i ieaae e
N 5511 90 1« 1 5P
9-1 Adjustable FURCHONS ...ttt ittt ettt e te et e
9.2 Voitage/Hertz Ratio (V/HzZ) . .. oot it et e
9-3 Acceleration and Deceleration Time (ACC/DEC) . . . oo i i
9-4 Gain (GAIN) o e e e
9-5 Bias (IB) oottt ittt et ettt et e e e e e e e
9-6 Upperand Lower Limit (HL, LL) ... ... .. . i
97 Operation Mode Selecting Switch (SW2) ... .. ... . i,
9-8 Connectionof Jumper Pin .. ... . . e
9-9 Another Adjusting Functions .. ... ... .. . e
Cautions and Counrtermeasures for Applications ........ ... ... ..
10—1 Cautions for Inverter Applications .......... ... oot nnna..
10-2  Applications to General Purpose Motors . ......... ... .. . it
10-3  Appiicationsto Special MOtOTS . ... .. ... . i e
Internal Operation of VF PACK—PI ... ... .. e
Ll=t  Block Diogram it e ittt e e ettt
11=2  Description of Operation . ..o io ittt ittt aetene et
ProteCTive FUMCI O t vttt e e ettt ettt et e e et e et a et
e D 3 ) #-Yo3 6AI7-J0 SRVY T3 ¢ () + N
12—2  Protection against OVeICUITENt . .. ... ittt i ittt e i ieereaanneans
123  Protection against Overvdltage and Undervoltage . ........iviiinivennann.
82103501 T » U
13=1  Installation METhOM e cueenn ettt et e e it e e e e eaiae e
13=2  Location Environment ...ttt ittt ittt tataeannnerennnnnnnns

13=3  Relation between Inverter Temperature Rise and Cooling Space ............

Page

69
70

71
73
75



14, OpHON SPeCiICaltONS & o it vttt ettt iee et e et e e ettt 125
e S © -3 T P .. 127
14—2  Operation Panel Unit (Model CBF-7B) . ... ... iviiii i i i e e as 128
14-3 Radio Noise Reduction Filter. . ... . ... it ittt i e, 129
14—4 Motor Noise Reduction Reactor. . ... ... ittt niiieiiinrenanenn 131
14—5 Speed Feed Back Comntrol ... ... .. ... ittt it iaaianann 132
14—6  SetPoint Control ..o it i i i et e e 134
14—7  SerSpeed Control .. ... ittt i e et e 136
14—=8  D/AConverter Unil . .iit ittt ittt ittt teeannaaanannennans 138
14—-9  Automatic Reset . ... ... . i it i e e i 140
14—10 Maintenance-Bypass .. .ovvr v in ittt i i iee et et 141
14—11 Ground Fault Detaction (Standard) ... ... .cuii it ir i ireninnnnns 142

15. Inspection and Maintenance ... ..ottt ittt et e et e et e 143
15—1 Currentand Volrage Waveform ........ ... ...t iiiinnnnnn. 145
15-2  Measuring Method of Currentand Voltage ........ .o v ittt nnnans. 146
15-3  Failure Inspection and Troubleshooting . . ........... ... ... ... ... .... 147
I15—4 Inspectionand Maintenance . ....... ... ... . ... ... 149



1. INTRODUCTION



1. Introduction

TOSHIBA Transister Inverter is a variable frequency
power supply system designed to drive a general-purpose
three phase squirrel cage induction motor at variable
speed.

This inverter can contribute to automatic, power and
energy saving to drive any machine by freely controlling

rotated speed of the induction motor on the basis of
TOSHIBA’s latest microcomputer control technology
and analog/digital control technology.

This technology is illustrated in the TOSHIBA In-
verter VF PACK-P1 and its peripheral apparatus.

VF PACK~-P1

|



~
2. 8§

RIES AN F

ATUR

S

(W]

2-1 Series and Ratings
2-2 Features



: 2-1 Series and Rating

Standard specification must be ravised to the latest

Item Discription
Series 330V 360V
Examples of applicable motors of max. | HP_T0.5]1 T3 15 5 [7.5[10 [15J20]2s 30 [a0li [2 V3 [s [75110 |15 [0 [25 |30 ]40] 30 60 7
capacity kW O+ 107 VS22 157 (53] 73511 [ 15183723 [30{0.75] 1.5 12337331 73] 11 [ 13 {183{ 23 [ 30 [ 37 ] 45 | 33
Type | VEPI ‘
- n.unnn.hn..ﬂ_.MﬂnﬂﬂnMMMMMMMMMMMMB.M
. 3 TR - - U N U O ORI - o =
o A N A A A A R A A A A AR AR
. Rating & &I [ ~ ~ ~ ~ «~ N lfnlelw v < - -« | - - v | w -« - -
© 7 7 Rated capacity (kVA) 1 (2131 4165110(13[2072629135 4812 [ 3514 [65/10{13 120 2629 1351481571771 88
Rated current (A) i3 15 18 [ iy [25]35[49 [66] 73 188 [120125] 4 {55185 13116 (25 [35 137 | 44 1601 73190110
Voltage Main Circuit ! Three phase 208/230V — 60Hz Three phase 460V — 60Hz
ann_w Frequency [ Gperation Ciscuit___| Single phase 208/230V — 60Hz Single phase 115V — 60Hz
Tolerances Voltage =10% Frequency $2Hz
Cogtrol method Sinusoidal PWM control
Qutput voltage Three phase  Supply voltage (No loaded max. voltage)
Output Frequency 0.5 10 63Hz (at shi ). 0.5 to 53Hz, 0.5 to 80Hz. Up to 126Hz. 106Hz. 160Hz
Frequency resolution 0.025Hz step (0.05Hz when frequency rises to 160Hz mode)
Coamoj  LLifquency accuracy 20.5% for max. frequency (25:25°C) .
Voltage/Frequency rasio 128 patterns selectable (Manual setting 120 pattemns. A ics op 8p
Selectable between V/F constant mode and V/F variable mode
|_Overload {current) 150% — 60 seconds :
Frequency setting signal DCO~10V/4~20mA | DCO~10V/0~5V/4~20mA chang | DCO~10V/4~20mA | DCO~10V/0~5V/4~20mA ch g
Bais. Gain. Upver/Lower [imitation Gain Adjustment only | Available ]| Gain Adi ent oniv] Availabl
Acceleration/Deceleration time 1 ~ 1200 seconds (Independent settin
Braking _ | Braking through capacitor changing
Starting } Starting by external contact (1a contact)
Foward/Reverse opsration Changable by external contact
Low speed signal Open coll output (setting frequency is kept at 0.5 Hz)
Function | Jogging Option an-_wuzn (Setting frequency is keprt at _o prion _ Available (Setting frequency is kept at 6Hz)
2 stage speed serting Lower speed setting can be done internally (Adjustable range from 0.5Hz to 73Hz)
Motor ch istic chang Ch istics of the dard motor and toque use motor can be switched
Qurput for current monitor Option A <o="=s§ for monitoring motor _ Option _ A voltmeter for monitoring motor’s current
Output for frequency meter Analog signal output (80Hz — 1mA) or digital signal output (Puise cutput: 96 x Qutput frequency of inverter)
Overcurrent, Overvoltage, Undervoltage stall prevention. Overvoltage limutation, Short circuit, Uverload, M Y power failute.
Protection Overheat Overheat
Protection — Burn-out (Fuse) _ - _ Burn-out (Fuse)
: C tpu! ct: AC2. -
Fault output signal >wﬂ-wu.u~—n””%=_— Mﬂ“ﬂﬂu-n ;nmow.o%\_.n:w.\r Wﬁzo-n. overheat
Fault Reset Reset by external reset contact (1a contact)
Qutput frequency Dispiay by seven segment LED (3 Figures)
Display | Fauit Trouble display classified by cause at overcurent, short cicauit (OC), overvoitage (OV), undervoltage (UV), overload (OL), overheat (OH), smergency
stop (E): option. When the stall prevention is operated lamp a last dicimal digit or LED.
Capacitor charge t_Indicated bv LED on printed wiring board when capacitor charging
Operation E:.— operation panel | Digutai 1 v meter, Freq y setting vanable resistor (3k£2--1W), MANU-STOP-AUTO drive switch
panel | Without operation panel 1 Digital frequency meter
Cooling method | Selt cooling |_Air forced cooling | Seif cooling 1 Air forced choling
Construction ! Enclosed pox type (Not dust proof construction) !
Color Munseil 5Y7/1
Place ot instaliation Indgors
b Ambient temp ~10 to 40°C (Around the box) Up to 50°C without cover
Condition w.n_u:<n humidity | Less than 90%. No dew
| Vibration |_Less than 0.5G
Almospiers I Non corrective or non explosive gus. non steam of non dust
Rules and standard ; 118, IEC, JEM

(Nate) “P", which is the last character of type-form, stands for unis with, operation uum_a_. and ™ 37> for unit without operation panel.
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2—-2 Features (1)

Variety of series applicable to wide range of uses

The VF PACK-P! is available in 2 total of 26 types
ranging as 2530V/360V class from 1 KV to 88 KVA,
therefore, it is appiicable to wide range of uses from
general industrial machinery to fan/pump.

. Optimum control of general-purpose motor

Since the waveform distortion is limited by adopt-
ing sine wave PWM control, the motor operation
characteristics and torque ripple can be greatdy im-
proved.

The general-purpose motor can be directly applied
as a variable-speed motor.

A 2-chip CPU system makes it possible to improve
the processing capability and speed, the motor noise
and vibration are reduced.

. The adjustment of 128 V/Hz characteristic pattemns

allows you to select a wide range of torque charac-
teristics.

The inverter characteristics are selectable.

The voltage/Hertz (V/Hz) pattern is selectable
for higher starting torque and *“Centrifugal” mode.

The V/F is readiiy selectable for each mode, and
available in 128 patterns with digital switch.

Characteristic of higner
starting torque

50) (50)
Qurput Herz

(5
Qutput Herz

4. Smooth acceleration/deceleration

The frequency resolution was improved to 0.025
Hz.

The acceleration/deceleration time can be ad-
justed in a range from “l sec.” to “20 minutes”.
Since there are 32 patterns changeover with a digital
switch, the soft starting and stopping can be assured.

- As standard the drive will accept various frequency

setting signals.

DCO ~ 10V, 0 ~ 5V or 4 ~ 20 mA sienal is accepr-
able as frequency setting signal input.

The VF PACK-P1 is also provided with the Gain/
Bias/Upper/Lower limit as adjustable function.




U 2-2 Features (2)

6. The VF PACK-P1 is fully furnished with the follow-

ing built in functions o meet general applications.
(1) Jogging
A jogging terminal is equipped as standard.
(2) 2-stage speed setting
The 2-stage speed setting readily executes, high-
speed operation by external setting signal and low-
speed operation by internal one.

(3) Output of various signals

The maximum speed signal and speed attainable
signai can be output (option), as the equipment
is provided with low-speed signal in the standard
specification.

(4) Coast to stop function

Since the VF PACK-P! is provided with coast to
stop function, the external brake can be actuated
under free-run conditon.

(3) Reset function

Since the VF PACK-Pl is provided with a reset
function. the inverter can be reset without turning
off the power.

7. Automatic energy-saving operation

The motor current varies with the applied load
ratio.

The VE PACK-P! monitors the load current all
the time to change the voltage/Herz pattern automati-
cally, depending upon the applied load.

This serves to assure operation with the motor
current minimized, so as to contribute to the energy-
saving.

8. Safety features

The VF PACK-P1 is provided with various protec-
tive functions (11 functions) as follows.
(3) Stall prevention
(b) Overcurrent protaction
(¢) Short<ircuit protection
(d) Overvoitage limitation
(¢) Overvoltage protection
(f) Undervoltage protection
(g) Protection of overload by adopting electronic
thermal circuit
(h) Momentary power failure protection
(i) Hear sink overheating protection
(j) Emergency protection (option)
(k) Fuse protection
Besides, the above functions the drive will display
sQC”, “OV™, “UV™, “OL", “OH”, or “E” which
can be used to determine inverter fault condition.

Some of the main oprions are as follows;
(1) Speed feedback control unit
(Z) Automatic restart
(3) By pass operation.
(4) Frequency jump control unit
(5) D/A conversion unit
%) Ground fault detection



3. VF PACK-P1 STANDARD SPECIFICATIONS

3-1 VF PACK-P1 Standard Specifications
3-2 VF PACK-P1 Standard Specifications Description



U3—1 VF PACK-P1 Standard Specifications

Standard specifications of 230V class and 460 V class
inverters are shown in Table 2—1 of Section 2.

Wl



U 3—2 VF PACK-P1 Standard Specifications Description (1)

Sp eclxﬁ cations Description
tem
Inverter ; VE P -2 COz Q_}—B
type-form X : | ; i i
; i Co : P For US.A.
! : ! X 1
: : X ' o ____P: with operation panel
, P series ! B: without operation panel
' '
. VFPACK I +-- Capacity (kVA x 10)
‘ i 2:230V class

4: 460V class

Capacity and
rated current

Rated current is the current when the output voltage is 230V or 460V.

e 230V class e 460V class
kVA x 1000 kVA x 1000
INV = T W) Inv = 5 W
VIx230(V) V3 x 460 (V)

The rated current does not change 2ven if output frequency is changed.

Control system

Sinusoidal wave PWM control is used as the control system generating output of variable
volitage; variable frequency.

Output voltage

Since the output voltage of 230 or 460 V is the voltage at 60Hz, if frequency is decreased. the
voitage is also decreased in accordance with the set voltage/frequency ratio. Depending on the
load amount, the voltage/frequency ratio can be set with by the rotary switch V/F on the
printed board. For detas, refer to the output voltage adjusting method. Since the inverter
output voltage changes with the power source voltage variation, the power source voltage must
be kept within the allowable tolerance.

Qutput
frequency
and
Frecuency
resoiution

Qutpur frequency can be selected in one of 3 mode with a jumper pin.

i
P ltem Qutput frequenc Frequefxcy Operating method Remarks
- resolution

0.5~ 83Hz — ! at shipment |
| Standard | 0.5~ B30H: 0.025Hz o
i : Changeover with dip switch _
! | 0.5~ 53Hz |
' Doubl 1 ~160Hz | Reconnection with jumper
| Exoand 1 ~126Hz | 005Hz |pin —
! Xpansion 1 ~ 106Hz Changeover with dip switch




U 3-2 VF PACK-P1 Standard Specifications Description (2)

Specifications ! .
It ! Description
em |
)
Voltage/ ~ Oprimum voltage/frequency pattern in accordance with application and load characteristics can
Frequency be selected by changing the notch position of rotary switch and jumper-pin.
Ratio VF PACK-P! equips with 3 typical V/f pattern as follows.

1. Constant V/f pattern for constant torque machine

2. Square reduction V/f pattern for fans and pumps

3. Automatic energy-saving V/f pattern which automatically changes V/f ratio in accordance
with load current

The following each figure has 16 parterns, therefore V/f pattern selection sums to 128 parterns.

[
| sw2
% z
1 e
. ‘ 52
, - A : ==
: ! No. 1 . 6 ; 7 5 —
V/F Pattern Upper | V/F Comstant | Max. §0Hz Max.30Hz = Max. Max.
‘ V/F Square ! 80Hz 160Hz
i Lower Max. 50Hz ! 50/60 Hz
! Low Speed i
L
! Frequency 0.5 ~ 60Hz 0.5 ~ 50Hz 0.5~80Hz |  0.5~30Hz
/ Range (1 ~ 120Hz) (1 ~ 100Hz) (1 ~ 160Hz) : {1 ~ 160Hz)
; 6 bit of SW2: Upper | 6 bit of SW2: Lower | 6 bit of SW2: Upper | 6 bit of SW2: Lower
, V/F Pattern 7 bit of SW2: Lower! 7 bit of SW2: Lower | 7 bit of SW2: Upper: 7 bit of SW2: Upper
i 1
o |
V/F Constant =4 it R R
(Constant Torque 32 - I . RS
Machine) 33 H | §3i :
1 bit of SW2: 83 53 ! "( :
Upper CA—1 ¢ l
%), 1%}, !
V/F Square bl ol SRR 4 !
! Low speed i 13 ™ y, 20
' (Fans, Pumps} a3 2E ’(: I :
l blt o‘. 5“2: > 1] 08 L] . 7:1 !.T l 3 i) i)
Lower Froavency ull‘:l(.ilt:) Frogoency (100141081 Froqwency 1120111601 l Frequency {100 tse
(Note)

1. The vaiues in the parentheses indicate frequency extension by changing the jumper-pin J2
to “2f" side.

2. Dotted area indicates the range of automatic evergy-saving V/f pattern. As seiecting “F”
notch of V/f ratio. V/f pattern automatically changes in accordance with load.

[

n



U 3—-2 VF PACK-P1 Standard Specifications Description (3)

setting signal

(1) 0~10VDC
() 0~ 5VDC
(3) 4 ~20mADC

RRRIR

Specifications Description
Item T
Frequency ! The following 3 type of signals can be given as frequency semng signal.

8 =82 CC 1
. Signal level DCO ~ 10V DCO ~ 5V DC4 ~ 20ma
i :
! PPAIRACTA 334 CTA | ITA ! cc ' |
] P e - (= - SO
' P ; —e
Connection - I A }_. e
4 i i i i
FRH  External | External Externai
Signai i Signal Signal
Jumper pin J3 V Side V side 1 side

Adjustable Function

LL  (Lower Limit)
HL  (Upper Limit)

GAIN (Gain)
IB  (Bias)

LL  (Lower Limit)
HL (Upper Limit)
GAIN (Gain)

| IB  (Bias)

LL  (Lower Limit) |
HL (Upper Limit)
GAIN (Gain)
IP (Bias)




” 3-2 VF PACK-P1 Standard Specifications Description (4)

Specifications
Item

Description

Accelerating and
Decelerating
Time

VF PACK-P! has soft start and stop function. Accelerating and decelerating time can be changed
individually up to 32 setting in the range of 1 to 1200 seconds.

ON

SW2 DDQDGQUQQQ

Changeover Switch Between Long and Changeover Switch Between Long and
Short Acceleration Times Short Deceleration Times
OFF: Standard OFF: Standard
' owch SW2 ! SW6 or SW7 SwW2 !
T ON 2 |OFF B !(Acceieration) (Deceleration) B lOFF @ |
I 1208 ;1000S * : 1S 1108 |
90S ! 900S ¢ 28 ] 208 |
|

Notch : oON
. L

(=]

! 70S i 7008 38 | 308
I 60S | 600S 4S | 10S
| 458 450 S 5§ | 308 |
| 35S 3508 i 88 ! 80S |
T ;
|

255 | 2508 | 1051008
. 155 [ 1505 |

w [0l |w OO im|m
~dfOnjn s Ut e

188 1808

|

(Note) Both Acceleration and Deceleration Times are set on 20 Seconds of shipment.

-

Starting

When la contact is closed between terminals F and CC, or between R and CC, DF PACK-P1
starts. When it is opened, UF PACK-P1 will stop.

Braking

A Motor has regenerative energy in the decelerating mode. In this occasion, regenerative power
is fed back into verter output and the DC capacitor is charged. Regenerative braking torque is
approximately 12% of rated motor torque. If a larger braking torque is required in a certain
application, use regenerative power discharge unit as option.

Forward/
Reverse
opérition

When la contact is closed between terminais F and CC, it results in forward operation. When
1a contact is closed between terminals R and CC, it results in reverse operation.

When the circuits between F and CC, and between Rand CC are simultaneously closed. it
results in reverse operation.

ON: forward

‘R,  ON: reverse

>
‘ ON: reverse
J— |




U 3-2 VF PACK-P1 Standard Specifications Description (5)

Specifications

Item Description
Low speed Terminal LOW is open collector output of signal transistor.
signal When reiay is connected between terminals LOW and P24, low speed signal is detected. This
signal has a fixed detecting level 0.3Hz. Relay is under opened condition below 0.5Hz. and
. under closed condition above 0.5Hz. Derecting level can be varied oprionally at the range of
, 0.5 10 30Hz. i
Jogging i When la contact is closed between terminals JOG and CC, it results in jogging operation mode.
operation In the case of forward jogging operation. close N.D. contact or push button switch berwesn

terminais F and CC. In reverse jogging operation. prepare for it berween terminals R and CC.
If only switched on and off the inverter operates at 6Hz.
In this case, rise and set time is the shortast time accelerating and decelerating time is bypassed.

JOG :
ST . :
; i
F ! o]
O e -1 JOG
RUNo!
R O--- oj. © ?
Ci~ ol
ot ;
CcC ’
Preparation
. X ST-CC OFF | ON | OFF
of operation (RUND
Joegi d JOCG-CC C~FF ON OFF
ogging mode (JOG) l i l
Forward rotation F-CC OFF !ON I QOFF
(F) :
Reverse rotation R-CC , ' oFF TON { OFF
(R) i . , ;
' B Hz 1 i
Forward ™ : 1
Inverter output rotation 4 -~ i !
frequency Reverse
Shortest  rotation

time

6 Hz




o

U 3—2 VF PACK-P1 Standard Specifications Description (6)

Specifications

Description
Item P
Two-stage 2 speed operation can be easily changed over between high and low speed operation. High
speed operation speed command is given externally. Low speed command is adjusted by variable rheostat LL
in VF PACK-PI.
PP FRH
RR High spe=d
command
LL cc
§
@ o
Low speed ST - -] R
command ] ol
F I_—— i
l
o P ——— -
ST-CC . -
(RUN) orr_| ON | orFE
CFR-CC _ - - OFF ON OFF
(F orR) : :
|
! |
ON
Relay Ry ! OFF OFF
; Adjusted speed by FRH 1
!
!
; ! ; : Adjusted speed by
/! ! variable rheostat LL
Inverter cutput . : { i
frequency T T %
v by
Pt P g
Setting ACC time Setting DEC time
Output for When motor current which is inverter output current is detected with current transformer CT
current and inverter rated current flows, signai 5V DC - 1 mA is taken out. Use DC voltage meter in
monitor full scale 7.5V DC - | mA externally.
Output for fre-  When adjusted frequency is monitored externaily, use this meter. Two kinds of signals can be
quency meter  : taken out with switching between analog signal, of which meter indicates 80Hz at 1 mA signal

flows, and digital sequential puise signal of which frequency is 96 times of output frequency.
As for analog signal, use DC voltage meter of which rating is 7.5V DC -~ 1 mA in full scale.

|

19



U 3-% VF PACK-P1 Standard Specifications Description (7)

Specifications Description
Item .
Maximum/ There are two adjustable speed levels which are symbolized as HL and LL in inverter. HL has
minimum function of maximum or higher limit level, and LL is the lower or minimum speed limit level.
4 limi
speed limit ur L
S
(1) Adjustable range -
Standard Doubled frequency |

b | 0~80Hz | 0~33Hz | 0~63Hz | 0~160Hz | 0~106Hz | 0~125Hz |
| (Upper imit) | 5_go, | 5~33Hz i 5~63Hz 10~160Hz{ 1o~1osﬁz! 10~125Hz
) [}
;L 0~75Hz | 0~33Hz | 0~63Hz | 0~130Hz | 0~106Hz | 0~125H: |
! (Lower limiv) foriz Z | 0ahiz 305z | - !
(2) Operation
1. atstart
60 Hz
1
Frequency
setting !
e ot Lotz
0
: 50Hz set point
: 20Hz set point
Qutput
frequency 0
b. Frequency is changed in operation
60 Hz 2
Frequency 30Hz _O..Hi_
setting
signal
0
HL setpoint] !
50Hz
QOutput
frequency

c. If the higher limit is set below the lower level by mistake, for example upper setting point
is 50Hz, and lower serting point is 60Hz, upper limit is only effective and lower limit does
not function. In case of (b), it can operate below 30Hz.




U 3-2 VF PACK-P1 Standard Specifications Description (8)

Specifications
Item

Description

Protective
function

Refer.to Item *“Protective function™ as for protective function and display.

Construction

VF PACK Pl has box type construction made of steel and NEMA tvpe ] enclosure.

From power sucpiy _\\

Circuit
breaker

Inverter Inverter

Terminal block
Terminal block Fem————— oy

From power =jj} \ To motor
supply To motor circuit

circuit

[Max. 25 kVA] [Min. 28 kVA] ]

Ambient
condition

1. Installation
-Install in a place free of corrosive gases. corrosive fluids, explosive gases, or steam.

[[P]

. Ambient temperature
Ambient temperature -10° ~ 40°C (around the box)
Take sufficient care for ventilation to avoid excessive heat build up inside the box. When
installing the device in a seif-supporting panel or in a large control panel, and where heat
is generated from other components, use the type without an operation panel (a type
bearing B at the end of type number) and with the cover removed for better ventilation.
When the cover is removed, it will be available up to 50°C ambient temperature.

. Ambient humidity
Avoid placing in an area having a high temperature or humidity in an atmosphere full of
dust, dirt, or conductive air contaminates such as iron filings.

(73]

4. Vibration .
Install in a place free from vibration, free from noise generating sources such as nearby
power switches, and in a place convenient for maintenance and inspection.




4. SELECTION OF CAPACITY

To Drive One Motor with One inverter

Ta Drive Multiple Motors with One Inverter
To Set Accelerating Time

To Set Decejerating Time



U 4—-1 To Drive One Motor with One Inverter

Select inverter capacity so that the current is over
the rated full load of the motor current.
Inverter output current (rated current) >
Full load curreat of motor.

In the following cases. however, inverter capacity
needs to be increased.

(1) In case the load of large WK? is started in a short
time period.

(2) In case acceleration/deceleration is performed
frequently.



]
[+

U 4-2 To Drive Muitiple Motors with One Inverter

(1) Simultaneous starting:
Inverter output current (rated current) > 1.05 x T Iy

Where,
1.05 : Harmonic coefficient (tolerance since the
above curranz is not a sinusoidal wave)
Iy : Touwal of rated motor currents (name
plate vaiue)

(2) Starting motors after operation

Inverter output currenr (rared currenr) >

(105 xIq +2x ZIsT) x—l-—

1.5
Where,

I : Total of rated motor current during
operation (name plate value)

Ist : Starting current to inverter ourput
voltage V and output frequency of at
operating motors starting later (sinu-
soidal wave 2rfective value)

Zlgt : Toral of above [sT

z Tolerance to swarting current
1.5 : Overload capacity
Reference

Overload capacity: Which allows operating current to
exceed inverter rated current in very short time.
As for VF PACK-PI, it has 150% capacity of
rated current within 60 seconds.

Note 1. The starting time of the motors to be oper-
ated additionally should be within 30
seconds.

Note 2. Never make starting current exceed inverter
overload capacity.




U 4-3 To Set Accelerating Time

Since the motor acceleration time is normally as
given below, set the acceleration time of inverter to a
little greater time value than *“ta™.

Acceleration _ WK? x 2N )
time (t3) 308 x (Ty; - Tn)
Where,

GD® : Toral of motor WK? and load WK?
(converted into motor shaft) (Ibs-FT?)

&N : Moror speed difference (r.p.m.)

Tm @ 1.2 =13 x Rated motor torque (Ibs-FT)

Ty : Load torgue converted into motor shaft
(1bs-FT)

The settable range of inverter acceleration time is as
given beiow, and cannot be set shorter than the mini-
mum acceleration setting time. ;

Be sure to se: acceleration time longer than “ta”
found in the above formula.

The accsieration time of VF PACK-Pl
ranges from ~1” to ~1,200” S.

If necessary to shorten “ta”, increase inverter and
motor capacity to increase “Ty ", as is evident from the
formula for the acceleration time “ta”.

Caution: Pay attention to setting the acceleration/
deceleration time of inverter shorter than
the acceleration time of motor may result
in tripping due to overcurrent.

Reference: The machines with generallv greater and
smaller GD? are shown as follows;

Machinery Machinery
with Large GD? with Small GD?
= Fan blower (turbo) « Pump

» Low speed conveyer

e Centrifugal separator
(about § m/min)

o High speed convever
(more than 30 to 50
m/min.)
o Crasher
« Press machine

o Mixer

27



U 4—4 To Set Decelerating Time

Since motor deceleration time is normally as given The settable range of inverter deceleration time is as
below, set the deceleration time of inverter to a little given below, and cannot be set shorter than the mini-
greater time value than “tb”. mum deceleration time.

Deceleration _ WK? x 3N (S) Be sure to set deceleration time longer than *tb”

time (tb) 308 x(Tg~+ TL) ) found in the above formula.

Where, The deceleration time of VF PACK-P] ranges

GD*  : Total of motor WK? and load WK? from “1” S to “1,200” S.

(converted into motor shait)(Ibs-FT?)
&N : Motor speed difference (r.p.m.) Further, please install a regenerated power discharge
Ts . Without rezenerated Power Discharge resistor unit (option) in a case required for shortening
Resistor Unit tb.

Tp = 0.2 x rated motor torque (1bs-FT)

With regeneratad Power Discharge Resis-

tor Unit

Tg = (0.8 — 1.0) x rated motor torque
(Ibs-FT)

TL : Load torque converted into motor shaft
(Ibs-FT)

Deceleration time in this case becomes equal to set-
ting time.



5. APPEARANCE

5-1 Appearance and Construction of VF PACK-P1



5—1 Appearance and Construction of VF PACK-P1

LFor Reference only |

- —_—
R A R Hook for transportation

——— T L. e -

{

. !

Cir oo gt ¢

; Cover
Drive switch — ] :
Fregquency setting knob ’ ;
v 2_ — .
. &- o R .
Frecuency meter n —————Nameplate
Smootking
No fuse circuit breaker —
. SAREL st sapacitor —
(Input rerminals for Power Source) Ree nfer f

PWB for base
drive circuit

.
oo
v,

v ).
»

o
Inverter g h2
switching imns ¥
devices - 154
- 3_'
% > Lo 5 L8
TUB for = -2 Sl \ Ty PWB for AN
control circuit ;;-—_;.;.-:_i-—-‘m é_' S ] A power supply 3154
e e Tt Y oo
544—— o ¥y 3 8 3 R
s —=t

=N

1.

: T
/ L .

Terminal base Main circuit terminal base

for control circuit (Output terminals for motor)

Fig. 5-3 Construction of main circuit
Fig. 5-2 Inner appearance
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6.

TERMINAL FUNCTION
AND STANDARD CONNECTION

6-1
6-2
6-3
6—4

Dimension of Terminal Base
Terminal Function

Standard Connection Diagram
Cautions of Circuit Construction



U 6-—1 Dimensiop of Terminal Base

Terminal base of VF PACK-P] for external distribu- and the other is the terminal base on control circuit
tion is separated to two sides. printed wiring board.
One is main circuit terminal base on the cooling fin,

Control circuit
Printed Wiring Board

ey iRRicc‘ 1 !srisiaimc%asz{ cc

- T 1
Control Circuit - 4! i
Conual Clreutr_ - L.A.;FLBIFLC:IP24!LO\V{FRC{AMP PP
; T
Main Circuit | | o1 | 3 [R11{T11] -
TemmialBase——— L1 | L2 | L3 | T1 | T2 i T3 ' | [ (5) Grounting
[ o1 ;220 1223 | (Note)

[ S .

Fig. 6-1 Dimension of terminal base (types of more than 29 KVA)

Note: Terminal &y, %5 , 3 has 230V Class inverter



6—2 Terminal Function (1)

(Note) Terminals “P” and “N connecting with a
generated power discharge resistor unit. corre-
sponding to terminals “P” and “N" of this unit,
respectively are nor provided on the terminal
base.

Therefore, if it is required to connect with “P”
and “N"; the P junction should be connected
with the positive (+) side of the smoothing
condenser provided in inverter: the N junction
should be connected with the negative (-) side.

Table 6-2 shows each terminal function one by one.
As conceptional explunation about purposes and ex-
ternal connection to use these terminals are described in
Table 6-2. in practical case 10 connect the terminals with
external devices. it is recommended to refer to standard
connection diagrams or detaiis of interface.

Table 6-2 Terminal Function
[ External a1 Euimeri | Terminal | :
Connecuon Svmbol Terminal Function i Location Ramarks
~——— LI - Main Main
= — - 3 sower Supziv f Pop—  terminal ~ Circuit
= L: 3 phase power supgiy for main circuit block Terminal
L Base
T1
Mr— 12 3 phase ourzut for motar
13
r\/_— il Singie shase power suppiv for control circuit
6 ) gooee &2 230V class  ar 208V
33 3t 230V
SN ] L j ]
t\:/' 3 Singie chase power suzply for control circuit
;_1 - 260V class '
m " Power supply output for operation circuit (*1)
FLA . No-voitage signai through contact a of fauit Terrunal
* — | detecting signai relay block on
FLB —o/o—} No-voltage signal through Contact b of fault | printed |
I detecting signai rejay : g‘;i:'é‘ i
— © FLC Common sor FLA and FLB i
' {{_\"’—-—— P23 DCZ4V outpur built in control circuit (nomumnal) : ‘
[ [————— LOwW Cpoen collector output at low speed detection {Max. 50mA) at 0.5Hz
| R Analog signal for externai frequency meter - Control
P FRQ 3 q
! < ' fPossible ror dimtal signal outpur) © Circuit
- <‘ """"" AMP .naioe stgnal for extersi. curent meter . g:s"em“d
o f\ seee- PP Seferance voltage for frzauency seting : DCI10OV) i
N 6 ..... Input for frequency setting !
) @ M : RR Input O to [0V varies inverter frequency O to 80Hz. ;
Cecgeceen--a CC Common for F£.Q, AMP. PP, RR. and [ :
h urrent - C " tor f ) 1
Sewter [ I urrent input for frequency setting )
\eferencel =~~~ " " Current input 4 to 20mA varies inverter frequency O to 80Hz: !
ST Start preparauion by connection with CC termunal :
°§ — F Forward rotation by con- Both F and R terminals are :
° 2 necting with CC terminal connected with CC terminal. | |
: F,/?__ R . Reverse rotation by con- Reverse rotation can be ! j
- ! necting with CC terrunal obtained. | |
' D ee—— IOG Jogging operation by connecting with CC terminal !
- g |
l | & . RST . At indication of protective operation, restart operstion can | !
’ Py o (*) | be obtained by connecting with CC to reset protection. | I
————cC ; Common for ST, F. R. JOG. and RST i I
v {GROUND) | Earth Termunal symbolized as E | lternal |

. .

*1 Termunais R1! and T11 are AC115 V output terminals for making operating circuit. This out-put has limited power 10
operate only one speciied electromagnetic contactor.
*2  Power shouid be reciosed al'ter eiiminating abnormality under cutting off power.
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Standard Connection

Diagram {1)

VF PACK
FU

51

p—

- ———

Main
Cizcuit

Surge
Suppressor

Conrrot
Power
Suppiy

Lampo Dispiay

Lot

FAN <
CHARGE

\FL) Fauiz Detecng

Signai Reiay
V'F

QI

DEC ACC

P240

1
1
]
i ' MC
cc (S RO I
Curren: Signal
it CCRRPP CC F (o 5‘ :
) | 1§ i
AU OGrTes ALTO 1 G
T : o sToR
STAT Gy 1
; FRE0.aD! ORIVE | :
Shielded Cable
i Operation | Acceleration, Deceleration
Preparation f MCCB ON, MC ON i -
Start | Drive switch: RUN | According to “ACC” adjustment
1
Stop | Drive switch: STOP ; According to “DEC™ adjustment
Cut-off of inverter |
Trip output i Coast stop
| MC: OFF i
| MCCB : OFF or i
Reser Shortcircuit between -
- terminals RST and CC

Fig. 6-2 Standard Connection (230V class)
Diagram of Types with Operation Panel



)

=

Standard Connection Diagram (2)

- —

L )} Fauit Dezec:mg
Signai Relay

@

ViF

)

DEC ACC

Q]

B—

FRQ] Ocezation Panei

] FREQUENCY

MCC3 )
—~
Power -—0 OOl
suppiy —0 0—70
~ !
30-230V~480 Hz —Q O~
Ope.:nnon l
Box I
(Option) 1,
Ot
1 ON | O\
9! ’
._:.o__———-—-a
}5 H
OFF Surge
' 51 Suppressor
Frequency
Setung .
Rhcostat Lo 2o PP
i
: RR
i cC
Freguency
Motor oI
~ F
—CCI —
X P /
b7 1 ,‘ | OA\{Pl
MV FRQ| T l

Operation

——

Acceieration/Deceleration

Preparation | MCCB :ON, MC:0ON [ -
Start i Relay “F”:ON { According to “ACC” adjustment
Stop ‘ Relay “F” : OFF { According to “DEC” adjustment
Cut off inverter
Trip output Coast stop
MC : OFF
MCCB : OFF or
Reset Short circuit between -
terminals RST and CC

Fig. 6-3 Standard Connection (230V class)
Diagram of Types without Operation Panel

llo—

Shieid




Power
source

U 6—4 Cautions of Circuit Construction (1)

1. Do not connect the input power source terminals
(L1,12, L3) in the main circuit to inverter output
terminals (U, V, W). This cause damage to the in-
verter circuits.

ol1l Tia
ol2 Tla

—pl3 T30
Inverter ’

Power
source

2. Change of motor rotating direction
The motor rotation reverses when two wires on the
motor-side terminais (C. V, W) are interchanged.
The motor rotation can aiso be reversed by jumpering
terminals, R-CC, in the conrrol circuir.
Reverse the motor rotation will not even though two
wires on the power source terminals (L1,L2, L3)
are reversad.
(1) Utilization of terminals R—CC (reversed)
(2) Reconnection in motor side (reversed)
(3) Connection aiteration in power source side {not

reversed)

—
——ol1 Tlo —oL] Ti9
—0oL2 Eam f:;:: —pL2 T29
L3 T3dq —p L3 T3o
Fd—
R %, °!Forward
o1 9' operation
[__cCo—t—
Inverter Reverse Inverter
operation

(Forward/Reverse Rotation) (Reverse Rotation)

N\

L1 T1
Power _ ) ! y
source : y2a M
o L3 3d
Inverter {Not reverse rotation)

/

-
2.

N o

(Note) Bear in mind that inverter is reversed when
the terminals F—CC and R—CC are tumned on
at the same time.

Fuse prctection of inverter

In the event of an inverter failure, so as to minimize
the danger toward externals, a fuse (equipped with
series more than 6.5 kVA) is provided to inverter
inputs. However, they are not useful for the protec-
tion of input power side.

Therefore. it is recommended to provide fuses or a
no-fuse breaker outside of the inverter which has
sufficient capacity to meer the invertar kV A Rating.

7
;

4.

- Tla

- L2 T a

d —o L3 T3d
[nverter !

No-fuse breaker

Or fuses
Contactor prohibition on load side
Do not provide electromagnetic contactor between
inverter and applied motor as a rule.
If not, during the operation, an ON-OFF operation
of electromagnetic contactor in the load side will
result in possible failure of inverter.
If such an ON-OFF operation is required in the load
side, consult with the manufacrurer to seiect suitable

capacity.

P ——
-0l T1

Power
source

—p 2

T2a

oL3 T3

Inverter

Do not use magnetic
contactor in the load
side of inverter.

29
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breaker

i

6—4 Cautions of Circuit Construction {2)

5. 1t is recommended to use the fault detecting signal

relay. -
If a failure is caused for any reason, power should be
removed from the input with an eiectromagnetic
contactor; MC so as to protect the inverter circuit
from extensive damage.

It is recommended to provide an exiarnal sequence
which can shut off the main power source down
with the functions of fault detecting signal relay
(Signal output terminals: FLB and FLC).

Moreover, whenever the protactive circuit has ener-
gized, the cause or trouble is displayed on the digital
frequency meter provided on the panel by a character
display.

For the purpose. it is necessary to keep the control
power source under normal “ON" mode at terminal
(1, 23, erc.)

. Simulraneous switching on and off operation of main
power source with control power source is possible.
Circuir configuration in simultaneous switching on
and off operation of main power source with control
power source is feasible.

In this case, however, as shown in Itzam I above, the
circuit that can cut orf the operation circuit using
fault relay shouid be provided.

In addition, an external relay sequence should be
provided so that the switching of the main circuit
power source should not be switched ON prior to the
switching ON by the control power source switch.

Be caretul in this circuit configuration, since it is
impossible to display characters which show the cause
of the trouble on the digital frequency meter if
ccntrol power from £1, G is removed or the circuit
breaker is turned off.

ircuit

:\c v L1 Tid |
SNo— I Main circuit {4 T:a
o L3 T3a

B | Y—m————pga
Conrurol circuit 523 (220, 223)

Inverters

7. Changeover of characteristics corresponding to appli-

cable motors

The VF PACK Pl is provided with an overload
protective function which is similar to the torque
charac:eristics provided with general purpose motors.
When VF PACK-P] is combined and operated with
TOSHIBA’s general purpose motors, which conform
to the applicable motor output as shown in specifi-
cations. it is not necessary to provide an overload
relay (Th - Ry) in motor input circuit.

In this case. however. if VF motor which is exclu-
sively used with the appiicable inverter featured by
for 100% ful load torque within the enrire frequency
zone, overload protection is feasible by switching
OFF bit 2 of function selector switch (SW2).

In other words, adequate overload protection is
possibie in proportion to the constant torque charac-
teristics.

If the following operation is required, contact
Toshiba before use:




6—4 Caution About Circuit Configuration (3)

8. Elimination of capacitor for power-factor improve- 10. Prevention of Ground Fault
ment. ' Before starting up inverter. carefully check to see
Do not install capacitor for power-factor improve- if any short-circuit location is observed by carefully
ment in the input section of inverter. checking the cable connections and motor. If any
Installing capacitor causes considerable large currents shortcircuit protection is required. use Ground
conaining higher harmonic components flows in the Fault Detection Unit (option on some models).

circuit. resulting in the breakage of capacitor. The

inverter might be sutjact to over-current trip. N "y ,
- ., \
Therefore, it is recommended 10 use Power Factor \ / <
Improvement Reactor should customer reguire this f:;:: Inverter M
feature. /1 /L
/
D RN
ey Ground Ground
N P Fault Fault
Power L .
source Inverter IM
1
Power Factor
Improvement
Capacitor

Power [ | ‘ b
R e ()

T

Power Facior
Improvement
Reactor

9. Removal of radio wave interference

Since the output waveform of inverter is not a
complete sine wave, it might have an influence on
the middle wave band, represented by radio wave
interference.

In order to remcve such causes from the inverter, it
is advisaole to install 2 noise-filter (option) in power
source section to reduce interference.

Power Noise
source ——— Filter Inverter |




U 6-5 Standard Connection Diagram (1)

MCC3 MC IVF PACX-?!
~ R Y 2 — T1
‘owe' —O’\O‘—T‘Ql | ‘2—} ' o
sl —o o—omo-ollzm— MR, —e—u
30— 460V — 60 Hz =0 O+—D| 2; i 15
| o (?.‘.:n::st
- awer
I ‘OOV Sussiy

i
—MC! Pl >
Lol dZzA ;,, LOW
orr R = e CHARGE per
o] Bize —\ =/ Fault Detecting
l Suppressorl O ™7 Sizmai Reiay J0G
‘I’?_"E VIE o
oee S
! DEC ACC
ORR ——
= dee ®!|®‘ R
urrent Signal ' -
£ 0mA CC RRPP cCF .
—1 . _ ‘ — o
) t Pl i g 1
OPQOI W dgmte=2 A58 oG
— swoe
oaMP! |55 'j:/'—'\i."o ol L
‘ | FREcuDveT TREIZ.AZ! DRIVE N
: ! Shisided Cable
g Operation " Aceeizration/Deceleration
Preparation | MCCB ON, MC ON -
Start | Drive switch : RUN . According to “ACC" adjustment
Stop l Drive switch : STOP i According to “DEC” adjustment
| Cutoff inverter ;
Trip output | Coast stop
MC : OFF |
| MCCB:OFF or |
Reset Short circuit between g -
terminals RST and CC ,

Fig. 6+ Standard Connection Diagram of Tv-pes with Operation Panel
(460V class. Operating circuit: 115V)
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Standard Connection Diagram (2)

M'C_ES MC Ve P.;%K-?l 1
L fr— - —

Power -—0’_\0—-—‘-431 v 'f — \fai 11 ’
SUpplY _O,.\o__l—ol ?,;-:_2_' p ..:-?;:t T2 > ™
30m2i0Vak0 Hz —0 O [O—0=T20— | T

€ s
Gz | | T
Box | [Q200v o
(Optioni 1. i opi
r— : T11
St C 9. > Lams Dispiay
t CN =1 ON Z=MC ~~ |z L, T
Qi ai Gl e, | A 3 P
A S L(,v__!"-'u. ; o S _Lowo
' — - HARGE
", o o
OFPE 1 Surze --r—@ Fauit Detecsing ?
‘ A Supgressor | O Signai Reiay
Frequeacy | TFLC VIF
Setunz  op ! . | f N '
Rheostat oio0— I’ - —0 PP [
¢ RR! U ! DEC ACC
SRR EC -
NS S /e

' ——‘[.2 o < CC

Frequency

Motor ol

cc - ! { Overation Panes B
' ~ ! g ; FRQ! - i
=L L CAMP, |
MV FRQ] T l | FREQUENCY
! Operation | Acceleration/Deceleration
x
Preparation | MCCB:ON, MC:ON é -
Start l Relay F : ON I According to “ACC” adjustment
Stop 1 Relay F : OFF 1 According to “DEC” adjustment
j Cut off inverter !
Trip ! output MC : OFF Coast Stop
i MC:OFF !
| MCCB : OFF or |
Raset Short circuit between | -
terminals RST and CC |

Fig. 6-5 Standard Connection Diagram of Types without Operation Panel
{460V class, Operating circuit: 115V)



7. INTERFACE

7— 1
7- 2
7- 3
7- 4
7—- 5
7- 6
7—- 7
7- 8
7— 9
7-10
7-11
7-12

Power Source Circuit

Motor Circuit

Frequency Command
Operation Preparation, Start, and Stop
Forward and Reverse Rotation
Jogging Operation

Low Spesad Signal

2 Step Speed Operation
Frequency Meter

Current Meter

Emergency Signal

Reset of Relay FL



U 7-1  Power Source Circuit (1)

When VF PACK-P1 is used, the minimum require- (d) Since a-contact is inserted berween terminals
ments of the external sequence must be observed, in “FLA” and “FLC”, during the protective oper-
order to exert inverter functions fully. ation, it can sound an external alarm buzzer,

The following contents are described for the interface (e) If power source is 230V, connect a terminal
of VF PACK.PI1. 21-223,

_ On this occasion. refer to (Standrd Connection Dia- . If power source is 208V, connect a terminal

grams) and (Terminal Functions). 21-220. '
(f) The operation of start and — stop is possible by
7-1 Power Source Circuit electromagnetic contactor MC, it is recommend-
ed to avoid frequent operation of start and stop
(1) 230V —class acruated by excitation and exrinction of MC
The connection berween 230V—class VF PACK-P! coil. If not, the life time of inverter might be

and Power Source is shown in Fig. 7-1. shorten.

In this case, it is recommended to provide

ween w m sequence with wh.ich ON-OFF control is pqssible
— ~ AT O between the terminal “F” or “R”™ and CC in the
Sovesonz -7 ~ U control circuit.
- e £ o (z) Inverters with capacity 28 kVA or more have a
edinboira i " seif-contains non-fuseable breaker for the in-
::D — Control swwsr verter protection.
— — jpro Renintinn (h) As shown in Fig. 7-2 below, control power
o, LI N - oo — . . . .
ox \«:':] -~ e source is obtainable; not from the primary side
el e e .OI. the MC, but from the secondarv side: thereby
© Soparesiar SR G R it is possible to switch on and off main power
|rh source and control power source simuitaneousiy.
Operation in this manner can cause the mnverter
Fig. 7-1 Power Source Circuit protective function to operate. If this happen
(VF PACK-P1 230 V-class) reset the inverter.
(a) Connect 230V -60Hz, 3-phase power, or with —
the main circuit termninals R, S and T of VF MCCB MC
PACK-P1 through no-fuse breaker (MCCB) and ~——<o—o L
electromagnetic contactor (MC). —3 o—0 L2 } Main circuit
. . . ~ !
{b) Feed control power source from primary side of — o0 o L3
MC e 1Ccmtml circuit
(c) Connect the b-contact (terminals “FLB” and i 220 |
“TLC™) of fault detecting signai relay (FL) to —_pS
the exciting coil of “MC” in series. VF PACK-?!
In this way, whenever inverter protective circuit
is energized, “MC" is switched off by the relay Fig. 7-2 Simultaneous Switching On and
(FL). Off in Main Circuit and Controi Circuit
As a result, inverter can be separable from the
power source.

This means that re-closing of power source is
impossible until the protective circuit is reset.
Connect surge-suppressor to the exciting coil
in parailel.
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U 7—1 Power Source Circuit (2)

(h) In case electromagnetic contactor MC is not used
in power source circuitry, as shown in Fig. 7-3
below, connect power source with main power
source terminals L1, L2 and L3, as well as with
control power source terminals 21 and £5,
through non-fuseatls breaker MCCB.

MCCE

1——‘;.__.—'__._.
Power ‘ L1 F PACK-P!
source °——XL"

jb
i~efl
N
TR0
._-121
. |
Fig. 7-3 In Case Electromagnetic MC is Not Used ‘

(Note) Be careful that this circuit cannor shut

off the main power source in protective
operation.
If MCCB is not switched OFF, the
power source continues to be applied
to PACK-Pl. Therefore. pay ciose
attention at mamtenance.

(2) 460V - class

The connection berween 460V-class VF PACK-P!
and power source is shown in Fig. 7-4 and Fig. 7-5
below respectively.

As for Fig. 7-4, power source for operation circuit
adopts 115V; as for Fig. 7-3, it adopts 460V,

vF PACK-P! (460V claus)

f‘:

CR vC 'n o
-~ - __.A,__\——.,—z Main crcwrt

le
460V —60HZ —_—% o-—. J—L-F\_F_Fm
—

%—-)—z——-—--m than 6.5 kVA)
P
>
i g!gc::mm
4 WIPY UnAL
(R FE2 ' 15V
h 2ower for |
é T ; oersnng arcwt
. ..1' "
0.\?}\“ o!.—u“- LB I
— . A5
D Seve | 3
OFFE  oopmmuer f Fauit deecuag
S

LFLC

Fig. 7-+ Power Source Circuit (In the case of 115V
Power Sourcs for Operation Circuit)

(a) The 115V power source for operation circuit is
built in inverter.

Connect terminals R11 and T11 with operation
circuit.

(b) Since 115V power source for operation circuit
is restricted in capacity, it’s possible to operate
only one MC (equivalent 1o C-10). Therefore, if
other relays which need more capacity to be
excited should be used, prepare another power
sourca. -

(c) Other connections should be referred to speciii-
cations of 115V —c¢lass.

!
|
= P "
! uees e L;l-’—-\:-n P 840V ciam)
i . —-o"‘o—--—-—-' S E—z———lﬁnm
)Vesily B O3 o u ——Fus
oo Tea-s _-_'—(mnm- S5 EVA)
H : I Contros sower
i ) ﬂ oMy TaaL
: —ONe— i SR Zv-;-r
N =,8 ) {3r operucing
ML o U;g; - _o-?-x—- - amut
l —é i A :
oFfE | yo8
; . 4 st
! . b““@:é‘ [ e @Flmlﬂlmmm
‘Fig. 7-3 Power Source Circuit (In the case or460v
' power source for oper:mon CIICLH!)

(d) Actually, operation circuit is composed of 460V
power source. But, fault detecting signal relay
(FL relay) is featured by exclusive use with
115V circuit.

Accordingly, the relay should connect with
460V operation circuit by auxiliary relay AX
{equivaient to C-10).

(e) Since 113V power source for operation circuit
is restricted in capacity through which only. one
MC (applicable MC described in Item 8.1 below)
can be driven, prepare another power source in
case of lacking in capacity to drive other relays.




7—-2 Motor Circuit (1)

(1) In case one motor is connected:
The connection between inverter and motor is
shown in Fig. 7-6 beiow.

VF PACK-Z1 I[ Th=Ry
TlT———
]
T3o—"X
1
o
-—f‘:.f\——.
Th-Ry
Fig. 76  Connection Diagram
(In case one moztor is used)

(a)
®)

Connect output terminals T1, TZ, and T3 with
motor.

VF PACK-P! has 2 builtin electronic thermal
relay circuit.

If motor is the motor applicable for inverter
capacity, it is not required to provide the over-
load relay (Th = Tv).

On the cther hand, if applied motor is not the
one specified for inverter, it is required to
provide overload relay (Th — Ry) as shown in
Fig. 7-6.

{Note 1) Overload reiay (Th — Ry) should be selected

depending upon the motor rated current (as
indicated on the nameplate). Actually, adjust
the operating value depending upon the
allowable current characteristics curing in-
verter operation. )

{Note 2) Since the cooling efficiency of standard

motor at low-speed operation decreases. it
is required to reduce the loaded torque.

In proportion to the decrease of r.p.m., the
allowable current will decrease. This means
that protection is impossible even though an
overload relay is used.

In this case. it is recommended to use a
motor provided with a housed-in type
thermal relay in the motor winding coil.

©

In case overload relay (Th — Ry) is used, com-
pose a circuit so that electromagnetic contactor
MC in the main circuit can be cut off through
overload signal.

(Also, refer to standard connection diagram)

(2) In case multipleable motors are used

VF PACK-P!

T ——

T'q. '?.'.‘

—_—

A

— 1M

'
v~
N e e ot
",

Fig. 7-7 Connection Diagram (In case two mortors
© are used)

(@)

®)
(©)

This is the method to start, operate and stop by
connecting multipleable motors in parailel with
inverter.

The total of all motor full load currents is equal
to the output current of inverter.

Procure inverter capacity in accordance with
the capacity selecting method given in Item 4.
Select the overload refay (Th — Ry) which is
suitable for motor rating. Then. insert one by
one to the respective motor circuit.

(Note 1) Each motor is applied with the same voitage

and frequency. But. accesieradon. and de-
celeration are different depending uron the
kind of motor, load torque. load WK*® and
other conditions.

Whenever the protective circuit is operated
during starting or stopping set the accelera-
tion and decsieration time to the longest
setting.




7—2 Motor Circuit (2)

(3) In case swuchover of the operating motor is re-

quired:

F___‘,x’_/\_/

Fig. 7-8 Connection Diagram In Case Rotating
I Mortor is Switched

(a) This is a servicing method in which the operation
is selactable from rowting motor =1 to the
stand by moror 2

(b) Because th2 operation of the motor is restrictad
10 only one motor as a time the inverter capacity
is seiect2d for oniv one motor application.

(c) Install an overload relav (Th — Ry) which is
suitable for the motor rating to each motor
cireuit.

(d) In case it is required to switchover the motor
operation from IM1 to IM2, firstly, switch off
operation signal, of inverter set output frequency

“0”, set MC! to “OFF” and set MC2 to
“ON™.

(4) ia case severai motors are additionally started up

during operation.

I
" Inverter Tamayl
T! >
T2 {i S 1M1
T3 x—"
' i
P MC ryeay2
I ‘ } prome
i { ¢ et C . IN2
! Fig. 7.0 Connection Diagram In Case Additional
! Mortor is Started During Operation

{a) This is a method in which one or more motors
are operating through an inverter, additionally
one or more motors are operated.

{p) Acrually, motor current is flowing in the inverter
output during operation.

Then. by adding one or more motors, starting
current will flow in the inverter output.
Therefore, suitable inverter capacity should be
selacted referring to the method of selecting
capacity specified in Irem 4.

(¢) Iastall an overload relay (Th — Ry) which is

suitable for motor rating 1o 2ach motor circuit.

(%) Closing/interrupting of motor circuit

As a2 rule. prohibit providing eleciromagnetic
contactor bertween invertzr and motor, closing,
and interrupting of motor circuit during motor
operation. Inverter may start up frem 0.5 Hz.
This means that a greatr current does not flow at
start-up. On  the contrary, if eleciromagnetic
contacior MC is closed. whiie inverter is driven a
larger starting current will flow resulting in a fauly
on the inverter. e
But. s mentioned in case several motor are addi-
tionaily started up during the oreration. the selec-
tion of inverter is carried out in accordance with
the requirements given in Chapter 4 (Selection
of Capacity).

(a) Closing motor circuit

I | i comarmon Dune
! * Posubie to close Povwbie 10 clase e i
' in stop " (Thus operanon o tin weerier v ClOSlﬂg
B ; recommended. ) 1N, MOIOr mus __l ',_\_m
i be stonped.) N N
} Posubie to clow ImDosudie to LIH_V_CY‘CY
i T B:g EIMAg current slowe
i1 : Tow 33 the ame 3t
{ | et ararung, it
R PN rcemary 10 wiect
1 ! zaretully meetrer
i i capasuy.)
(b) Opening motor circuit
N owor Son Dusmng in mverter l
. ~ condinos OB $100 coveratom | — Openmz
::m ©  Powubdie o 3 . ,_,.'__Qx
apen . R
in 1 This opers. _lnverter
wow toa 1 re ~
commended)
inoper. - T / Fosmbie
ston i P f i t0 owen

(Note) Whenever it is required to switch over from

driving by commercial power source to driving
by inverter, inverter may be closed during motor
coasting.

In this czse, it is recommended to use Com-
mercial power source selector changeover as is
aption.



U 7—3 Frequency Command (1)

The VF PACK-Pl accepts to input 0~ 10V DC,

Interfaces and usage are slightly different depending
0~35V DC and 4~20 DC mA signals as frequency

upon frequency setting signals.

serting signals.
LL HL GANN IB
glicliclle
=
Vo3l
glelelie]
PP RR CC I
- T -
Signallevel | DCO~10V i DCO~3¥ | DC:~20ma
5, an CC AR, C - —: P =
1+ b § i i i
. {0 ~tes cC [ cc [ I
Connection ‘ L\.‘LA 10V 0~5'v', §~2ma
FRH
Jumper pin J3 | V side ‘ V side ? V side
i LL  (Lower limin) LL  (Lower Limin LL  (Lower Limir)
Adjustable HL  (Upper Limir) HL  (Upper Limit) HL  (Upper Limit)
functions | GAIN (Gain) GAIN (Gain) GAIN (Gain)
E 1B (Bias)

1. In case of 0 ~ 10V DC signal:

(1) By setting device:

As for operation panel type, a frequency setting
device is provided on inverter unit, through

which requested frequency can be set up.

-In case operation panel is not provided, use
operation box provided as option of V& PACK-
P1, or newly install an external frequency setting

a. Reference power source represented by +10V
DC voltage is supplied across terminals PP —

CC.
When 0 to +10V DC voltage is applied across

terminais RR — ©C, output 0 o 80 Hz is obtain-

able. In this case, the maximum frequency is
set to 63 Hz at shipment. For that purpose, as
shown in Fig. 7-11 below, adjusting allowance

of setting device exists in the range of 60 to

device.
80 Hz.

——————dpp VF PACK-P1

Frequency 6' O ] GAIN (Na awed 0 adrast

;mirer 4 ' ) 2R v

kv \ X - A xe Coper Lima Output

- C

l——;.—wcc A (L (Lower Umny frequency

' (Hz)

Fig._ 7-10 Frequency Command (Setting device)

Fig. 7-11 Conditions at Shipment

¢ Freguency 7.9 10

]

' i
Dead band

setting

signal (V)

S1



U 7—~3 Frequency Command (2)

b. Frequency serting device is standardized to

3k ~ 1Wor more. )
But. resistance vaiue within the range of 1~ 35

k€. In this case. it is required to adjust “GAIN™,

which is variable resistor provided in inverter.

Recommended device:
Model RV30YN-B3 k) - 1W
(manufactured by TOKYO COSMOS
ELECTRIC)
¢. Electric wiring should be 3-core integrated shield-
ing wire. Connect shielding portion with ground-
ing terminal E.
d. Input impedance is 30 k2 at the input terminal
“RR” of frequency setting signal.
e. Adjustment of frequency setting device at ship-
ment is as shown below:

GAIN adjustment . . . Gain: one-time
. (applicable to 0 ~ 80 Hz
through 0 ~ 10V signals)
HL adjustment . .. .. Upper limit: 80 Hz
(adjustable from 3 to
80 Hz)
LL adjustment ... .. Lower limit: 0 Hz
(adjustable from O to
75 Hz) .
(Note) It is not necessary for user to adjust IB
(bias).




U 7-3 Frequency Command (3) -

(2) In case of external voltage signal (0 ~ 10V)

Dot ‘ PP N GAIN (Ne st
MRSICING WY e (Ne nesd 20
2:“ " v - & cowwnnonauly )
aam‘ v 5 HL  (Usper Lomts
o~y T Tu o .
9 Lawer Limut)
—0 £ &l
T | o 13 (B

Fig. 7-12 External Voltage Signal (0 ~ 10V)

. According input 0 ~ 10V berween terminals
RR - CC., cutput frequency 0 ~ 80 Hz is
obtainable. But. maximum frequency is set
to 63 Hz at shipment. As a result. as shown in
Fig. 7.11, adjusting allowance of frequency
setting davice exists in the range of 60 to 80 Hz.
. Electric wiring shouid be Z2<ore integrated
shield wire. Connect shielding portion with
terminal E.

. IB (bias) is adiusted to bias *zero” at shipment.
Depending upcn usage, the bias adjustment is
possible.

Output !

frequency |
" (Ho)
0 10
Fr:q;;::ly setting W
Fig. 7-15 Frequency Signal (V)

d. When the following sequence is applied, IB

(bias) cannot be adjusted.

. — P2 [Z] GAIN Ne rwed 10 sarust
Ixermu 3l f convenooaaly)
wite -

POp.LA——
pur RR G HL  Coper Limny
eIV -.__.__.——-g. [«
""‘_"m‘ . L (Lews Lisan)

= {Note) 1B {Bias) can not de adinsted.

Fig. 7-14 External Voltage Signal (0 ~ 10V)

uq

Whenever connecting terminals between PP-CC
with 3 kQ resistance, the adjustable function
of IB (bias) may be eliminated. If any bias
function is not required, adopt this sequence
method.

. Elasctric wiring should be 2<ore integrated shieid-

ing wire. Connect shielding portion with termi-
nal E.

The input impedance is 100k ar the input
tarminal “RR" of frequency setting signal.

. Adjustment of frequency setting device at ship-

ment is as shown below:

GAIN adjustment . .. Gain: one-time
(applicable to 0 ~ 63(80)
Hz Maximum through

: 0 ~ 10V signals)

HL adjustment . .. .. Upper limit: 80 Hz
(adjustable from 3 to
30 Hz)

LL adjustment . .. .. Lower limit: 0 Hz
(adjustable from 0 to
75 Hz) -

1B adjustment ..... Bias O (adjustable ac-
cording t0 the circuit
shown in Fig. 7.12;: but
not adjustable according
to the circuit shown in
Fig. 7-14).

W

v



U 7-3 Frequency Command (4)

(3) Multipleable frequency setting potentiometers {4) As a rule, 3k§2 resistor is standardized as fre-
quency setting device. But resistors are accepta-
ble within the range of 2 k to 5 k ohms. Ifany

Susiting wire other value of resistance should be adopted in-
o D dep  VF PAUK-P stead of 3k, the adjustment of GAIN reoshat
i 7 LI will be required.
wa < A
- cC
P ' . ’
FRUZ -
"3xa ~ :

— e

Fig. 7-15 Switching of frequency potentiometer

a. By providing two or more frequency setting
devices, various kinds of frequency may be
set up, which is acrually serviced through a
relay or switch.

b. A resistor for frequency pot should be 3 k&,
of which capacity should be 1W or more. Both
frequency pot should be same value.

c. Switching relay (Ryv) provided for changing
over frequency setting device should be relay
with micro-current contacts. in which 10V DC
- 3 or — 4 mA of current flows, while 10V
DC voltage is applied.

Recommended relay (Rv)

Manufactured by TEC

Model MPM4P100

Available operating coil: 6/12/24/48/120/240
VAC - 50/60 Hz
6/12/24/32/48/120 VDC

Contacting secticn:
Continuous flowing current: 3 A
Contact configuration: 4C
Accessories:
Exclusive socket of plug-in and square

(Note) In order 1c prevent the contacts abnormality
of relay (Ry) for changeover of frequency
setting device, the contacts of Ry should
be inserted in the both side of terminal
“PP" and “CC”.




U 7—-3 Frequency Command (5)

2. Incase of 0 ~ 5V DC signal:

[
orp 21 GAIN iNo neet to sdinst conventonady)
Sheath ot i
wmgmg wre 9 22 T ML Usemiimo
e et ———) T —
=R L L o L ilower Ummy
= i T OB (Biam
—5t 757 i1 Comwect i3V use
Vo
v;———

Fig. 7-16 Extamai Voltage Signal (DCO ~ 5V)

(1) By appiving 0 ~ 3V DC signal between terminals
I-CC, 0 tc -SOHz is obrainable as output
frequency. But. ourput frequency is restricted
to 63 Hz at shipment.

(2) Change the position of jumper pin J3 from I-
side to V-side (I-side is set at shipment.)

(3) IB (bias) adjustment can be increased to both
negative and positive side.

But. bias is set 1o “zero” at shipment.

{4) Electric wiring should be 2<core integrated

&)
®

shield wire. Connect shielding portion with
tzrminal E.

The input impedance at the current input ter-
minal *“1” is 2400, )
Adjustment of variable rheostats at shipment is
as shown below:

GAIN adjustment . . . Gain: one-time

HL adjustment .. ... Upper limit: 80 Hz
LL adjustment .. ... Lower limit: O Hz
IB adjustment ..... Bias 0

J5 jumber pin - Iside

(Note) IB (bias) can not be adjusted.



U 7—-3 Frequency Command (6)

3. 4-20 ma Current signal
Current signal, 4~ 20 mA is used for the frequency
setting, which is shown in Fig. 7-17 below.

o =" GAIN 1Na nest o asimst
Z“l wd Cosvemaswaly)
< 13 E‘:_] HL  (Uppue Limat)
Externai current ,ﬁ =
input: -0 maA ‘1 HES) L (Lower Limt)
1-————-——?1 -.'L:_!
GSin o

Fig. 7-17 Externai Current Signal (4 ~ 20 mA)

(1) Set jumper pin (J3) to I side (shipping condirtion). (4) If required. adjust IB (bias) and GAIN inside
(2) Current signal input is ser as follows: “inverter.
Terminall........ (+) side In the course of IB adjustment, when input is
Terminal CC ... ... (-) side 4mA, output frequency shows OHz. This
(3) Since 2409 resistor is connected across terminals re{ationship is shown in Fig. 7-18.

I — CC. the terminal voltage applied berwesn

terminai [-CC is: -
When the input is 4 mA:

4+ mA x 240Q = 0.96V

When the input is 20 mA:

20mAX 23002 =48V Ourwut
frequency : .
But, inside of inverter, voltage value is biased o | Can strwrment o
and amplified about twice as much as the input ; 1 Bias sdiustment: 1o move ourzat g in pasael
value, This means that frequency command has g 4 %

been converted to 0 ~ 10V inside of inverter. Current iapu: sigral (mA)

Fig. 7-18 Relationship berween Current Input
Signal anc Output Frequency

(3) The adjustment at shipment and adjustable'range
of variable rheostats is as shown below:

GAIN adjustment ... Gain: one<time (0.5 ~
10 times)
HL adjustment .. ... Upper limit: 80 Hz

(adjustable within the
range of 5 ~ 80 Hz)

LL adjustment . . ... Lower limjt: 0 Hz
(adjustable within the
range of 0 ~ 75 Hz)

IB adjustment ..... Bias O

‘ (adjustable within the
range of 0 ~ =4.5V)



713 Frequency Command (7)

4. In case of changeover between voltage and current
signals :
(1) In case of fraquency setting device and external

current signai

Froquencv settsr 4L re @\:o\ml.’h-nnmumn

1t Y oITage sgna s
Nmmscsn—— Tt
:l Lee Aol HL  (Upper Lumun)

Casrent ugna 14=10 mAY

Fig. 7-19 Swirtching berween voltage and current

s
ceaveationady)

. ’ ELL tLower Limur)

14 e G l,—_\]ﬂ (Bens: Operanon oary
= I CorTent mpul)

By using frequency serting device, volrage
signal inpur is changed over to external curremt
signal. and vice versa. Thus a MANUAL’AUTO-
MATIC operaticn is obtainable.

In this case. switch or refay should be provided
berween the terminals PP-CC through frequency
setting device.

W |

Operation

Closed ! Voltage input is operated with priority.
condition

Inverter operatec with frequency setter.

Opened
condition

Current input is operated with priority.
Inverter operates with external current
| input.

(Note)

3.

Install switen or reiay between the terminals
PP and the frequency setting device.

If switch is instailed between the terminals RR—-
CC, switching is impossible.

Whenever voltage signal and current signal are
input simuitaneousiy, the voltage signal will
take precedence over others inputs.

- The voltage signal is 0 ~ 10V DC.

The switching between 0~ 3V DC volage
signal and 4~20mA current signal is not
possivle.

d. Gain. upper and iower limit function can adjust

their voltage signals and current signals.

The bias function is adjustable only for current
signal.

Respective adjustment are as shown in the above
items. :

(2) In case both voltage and currsnr signals are given

from external devices

In nd cotvengonaly)
nad
Voizare wemal ————om TIHL  (Upper Limun
eV
(D §
Carreat nera e e

D dml)mA

aw
— g v

Fig. 7.20 Switching betwesn voltage/
current Signal

Switching berween extemal voirage signal and
external current signal shouid be conducted with
a relay (RY). In this case. connect 2 3 k22 fixed
resistor berween terminals PP~CC. Other cau-
tions are the same as Item (1).

Furthermore. never use the sequence as shown
in Fig. 7-21.

\\ f
N RYS PP
Voitage sgnal /Q ][R
D Jm iV . . cc
« Current ugnai

Fig. 7-21 Switching between voltage and current

Cdm i MA  ———

\ |
— . o t
/ AN

signal (Prohibitation Item) -

57



U 7-3 Fregquency Command (8)

5. Summary of frequency setting signals

The above mentioned various kinds of signal are
summarizad in Table 7-1 below:

Table 7-1 Frequency Serting Signals

[

E;imﬂ ' Connection Method ' Adjustable function
— (Note) - Upper limit (HL)
fer;:;xency o T 2 FRH can be used at the range of 2 to - Lower limit (LL)
(FRH) : 52z N 5 KO - IW. Srandard is 3 k2. Gain (GAIN)
indiviguaily ~ 1 lnpuw \ (Nore) Bias adjustment does not
setzable e :\'mw‘:;zc; not function.
i 8 o
— (Note) i HL
External ' B #? Never connect PP terminal. 'LL
voltage . =V —o 22 . Input \ T GAIN
signal f P |impedance ! * IB (Bias)
0 ~10V) : ) = CT 100 X! " Bias adjustment can be obtained.
: — It is adjusted O at shipment.
: ,Input \
External -5V ——a | | impedance |
: 0K/
svicélnt;ge ' 3T oKy ditto
0~3V) (Note)
Connected jumper pin I3 10 V side.
External
current di
signal ito
(4 ~ 20mA) (Note)
Connect jumper pin J3 to I sida.
s —— (Note 1) In SW - ON
g;’:::i:/ PRy TP PP Voltage input is operated with priority HL.LL, GAIN,
signal *\"——? RRJJE’ when SW is switched on. _
(ﬁn - —'—-—Io ale o Current input functions with SW off. In SW - OFF
——_——— ] {Note 2) ' HL, LL. GAIN, [B
(Changeover) - Connect I3 1o [ side. i
Volitage/ ; av (Note 1) " InRy -ON
Curr erg”' ‘ KD b 2P Voltage input is operated with priority . HL, LL, GAIN
sienai . v —=<Te5 g when RY is switched on. |
(i) ; ! ———C U Current input functions with RY orf. : InRy ~ OFF
(Chafizgover) | s e, (Note 2) HL.LL, GAIN.IB

Connect J3 to [ side.

(Note 1) Status of each adjustable rheostat at shipment and adjustable range:
— HL (80 Hz a1 shipment: 3 to 80 Hz in adjustable range)
— LL (0 Hz at shipment: O to 75 Hz in adjustable range)
— GAIN (One-time at shipment: 0.5 to 10 times in adjustable range)
~ IB (0 at shipment: 0 to =4.5 V in adjustable range)

(Note 2) FRH is acceptable within the range of 25k, but, when other devices (other than 3 k) are used.
GAIN adjustment will be required.

{(Note 3) The input impedance is as follows:
— 0t 10V input (100k2)
~ 0to 5V input (50k&2)
— 410 20mA(2402)
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The relationship between frequency setting signal and output frequency is shown in the below figure.
A. In case of voltage signai:

Cutput

Iregquency

(Hz)

(91)

Voltage input () ~i0V )0' 0 0.06

63 i3 10 (V)
Voltage input 12 ~ 3 V) 0003 3.1 38 3 (V)
0 ~£3Hz mode _ 0 ~ 3Hz mode

(Shipping condition)

33

;T T T T T T T TTTT T

L

i

b

]

|Gpt s : |

[

[

Z L [

Yoltage (0~:0V)0 0.06 7.5 7.9 (V) 0006 6.25 6.6 (V)
input (0~3V0 0.03 3.8 4.0 (0 0003 3.1 3.3 W

Fig. 7-22 In Case of Voltage Signal

(1) Frequency setting signal is proportional to output frequency.

(2) In the mode of 0~ 63 Hz and 0 ~33 Hz, it is clamped at more than 63 Hz and 53 Hz respectively. In case
frequency setting signal is transmitted by frequency setting rheostat (FRH), signals which are more than
63 Hz and 53 Hz respectively become free and the frequency will not increase even though the control knot

is turned to the increasing direction.
(3) In frequency expanding mode (0 ~ 160 Hz), output frequency shown in the above figure doubles respecrively.

(In the above figure. the scale of vertical axis becomes double.)



U 7-3 Frequency Command (10)

B. In case of current input:

| 0 ~B80Hz mode

Qutput
frequency
12,

¥4

! '
i !
i

! !
i i
! i
i

1
!
1
'

4 Setting

0 ~ 63Hz mode
(Shipping condition)

Qurpur

(&) (H2)
Current 20(mA)
input Setting signal

20 (ma)

i

R

‘
'

|
|

0 ~ 53Hz mode ~

i
i
i
|
|
i
P
H

Serting signal

Fig. 7-23 In Case of Current Signal

20 imAl

(1) In setting shown above, GAIN and BIAS adjustment are required.
(2) Frequency setting signal is proportional to the output frecuency.
(3) Setinternal jumper pin (J3) to the [-side.
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7-4 Operation Preparation, Start and Stbp

Safety interlock of operation

o |
2 alTo!
MANUG © 0——
stop |

Drive switch

Fig. 7-24 Stand by Operation, Start and Stop

When circuit reprasented by tarminals ST-CC is
closed by the relay “RUN", the safety interiock

is energized by actuarting the switch.

operation is readyv. In stead of relay “RUNT, 3. Swop
auxiliary a-contact in electromagneric contactor (1) Braking stop
“MC”, which is used in power source circuit. may In case it is required to stop inverrer by decele-
be szrviceable. ration time serting (according to the digital
switch “DEC”, take the following 2ctions:
5_““ When drive switch is set to the “STOP"side, or
(1) Incase of inverter with operation panel: switch off external switch (SW), braking stop is
A drive switch is connected internally with executable.
the terminals F-CC. (2) Coast stop
Whenever drve switch is switched on In case it is required to conduct coast stop,
“MANU” side or “AUTO” inverter starts to make a contact of relay (RUN) or relay (MC)
drive. provided between the terminais ST-CC
(2) In case inverter without operation panel: opened.
When switch (SW) or 2 contact of relay is The relationship of operation mentioned above
_connected with terminals F-CC, the system B is shown as time chart in Fig. 7-25.
Power ON
Magnetic \C OFFI ON
contacior -
reparation | OFFI ON ] OFF
of operation i$T-CC i
1
OFF OFF ON |
Operation : F-CC ! ], 2
: ’ i '
i |
| :
-
Output 7\ ‘ /. ’
frequency / \
. N Coast to stop
;\:;r;:g;ng o According to
: adjusted
:;;:‘:lerznng decelerating
time
Fig. 25 Stand by of Cceration. Start, and Stop

61



U 7—-5 Forward and Reverse Rotation

|
Preparation s'rc;

Prepanation ST l

Forward Forward I
rotation Fo—_—__i . rotation ?__I
Reverse Relay Reverse i Relay
ion B . e . | -
rotation RO—20 /O SW2 | RUN rotation R o—_! [ = RUN
? T or [ - F or
by Lo N
s |0 T Relay .
¢ 2
CCo * cCo *—=a
(a) Chang=over by switch (t) Changeover by relay
Fig. 7-26 Forward and Reverse Rotation
1. When terminals F—-CC are closed, forward Mazmens ox
rotation is obrainable: when terminals R—CC ssmaaciar v
. . . - oN
are closed. reverse rotation is obtainable. Semez awt :
Moreover, when terminais F~CC and R-CC _—I——w—
. . . b £ nd
are closed simultaneously, the signal applied Swtcn w2 Foee | 1————‘, :
. i I
10 terminals R—CC takes precedence over T
others, and thus. reverse rotation is obtainable. C N
-oTated 1pewd

. Reverse | B !

2. During forward rotation. if terminals R—CC are ' ===t O ruency
closed, and thus, reverse command is issued, (a) Changeover by switch
motor will automatically operates as follows:

. . Ma A
Decelerate forward rotation deceleration - Nacroe MC =
Exchange phase sequence — Accelerate reverse Reuy £

. ON OFF OoN
rotation.

On the other hand, if forward rotation com- 2 A ?“cc:; f -

Doal e . {DEC ACC | H taneous
mand is _xssued afte.r reverse rotation command, Tw”ﬁ—‘_' s domarous
motor will automatically operates as follows: i ANEEE A
Deceierate reverse rotation — Exchange phase i \L../ o e sowes
sequence — Accelerate forward rotation. ‘o

(b) Changeover of relay frequence -
Fig. 7-27 Reversible Operation
(Note) Among 3 phases in the input side, if two

phase connections are exchanged, reverse
rotation is not obtainable. Moreover, among
phases in the output side, if two phase con-
nections are exchanged, the reverse revolution
is obtainable.

Inverter /
L1 ———\:

L2

L3 A

In this condition
Impossible reversible operation




U 7—6 Jogging Operation {1)

Jogging operation is obtainable by composing the
circuitry as described in the following Items 1-2.
The frequency in jogging operation is standardized to
6 Hz fixed. As option, the frequency is variable within
the range of 1 to 15 Hz (by | Hz step).

1. Jogging operation 1

JOGO—e
ST $*_
LY
’ ro  &F [R] jog
—— e o ToT
Fe) .
MANG / AL’TOi ‘ ’ MC
o & O&—— CC
———STOR_ LTS o o

Drive switrch j

K

Fig. 7-28 Jogging Operation 1

(1) Set frequency setting signal to zero.

(2) As for inverter with operation panel, sureiv set
drive switch to the “STOP” side.

(3) When the Terminals JOG-CC are ciosed, jogging
mode can be set up.

(4) Provide push-button switch “F™ berween termi-
nals F-CC.
By depressing the push-button switch under to
status of “ON” or “OFF”, 6 Hz (fixed) jogging
operation is obtainable. Whenever the push-
button switch is ser to “ON", acceleration at
the minimum time is obtainable; by setting to
OFF, deceleration at minimum time is obtain-
able.
In this case, minimum time is automarically set
regardless of the acceleration/deceleration time
setting (ACC/DEC serting).

(5) When jogging of reverse rotation is required,
provide a push-button switch between the
terminals R—-CC instead of terminals F-CC.

D .
Drive switch STOP side
Relay RUN OFF ON
or  MC
Relay JOG OFF ON OFF
"(Selection of jogging mode) |
Push button switch F OFF ON OFF oN | oFF
i
; \ o
Qutput 0 6 Hz 0 f
frequency i iz

Motor
rotated
speed
Most
rapid Most
MQ’; d:::lerztion rapid Coast stop
:gld eration acceleration

Fig. 7-29 Jogging Operation

53
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7—6 Jogging Operation {2)

2. Jogging Operation 2

i -;‘f:.
' ,kz.
Froguency wezer

Fig. 7-30 Jogging Operation (2)

{2) Make a shortcircuit between terminals F-CC,

(3) Provide relay “RUN” or “MC” and push-button
switch “F” between terminals ST-CC.

(4) When the changeover switch of jogging and normal
operation is set to the “JOG™ side. the jogging
operation mode is obtainable.

(3) By actuating monantary push-button under the

status of “ON™ and “OFF”, 6 Hz (fixed) jogging
operation is obtainable.
Whenever the monitarv push-button is s2t to “ON",
acceleration at the minimum time is obtainable;
by setting to “OFF™, deceleration at the minimum
time is obtainable.

As shown in Fig. 7-30 above. jogging operation is In this case. minimum time is automarically set

obrainable by composing circuitry which is switched

over with normal operation.

(1) As for inverter with operation panel, set drive )

switch to the “STOP" side.

regardless of the accelsration/deceleration time

setting (ACC/DEC setting).

Whean jogging under reverse rotation is required,

provide push-button switch between terminals

R-CC instead of terminals F—CC.

(7) When the changeover switch of jogging and normal
operation is ser to the “NOR" side. normal oper-
ation is obrainable.

Drive switch STOP side
Relay RUN or OFF ON
MC ‘ 700G =
7 : side ’ .
Changeover switch QL side [ L NOR side
Push button switch F I ON ] J ON !
i
QOutput frequency || .
i 1 X ;
== 1 ) :
{ ! '
! :
Motor )
rotated speed Most
Most
Most  rapid :{gfd Coast stop
rapid  deceleration  jcceleration:

Fig. 7-31 Jogging Operation

acceleration

(Note) In the state that the frequency setting signal is input, the inverter will start at the acceleration time

set by adjustable rheostat “ACC™.
Be careful that the overcurrent protection are available depending upon the load condition.



U 7—-7 Low Speed Signal

VF PACK-P!

LOW o——— l

Fig. 7-32 Connection of Low Speed Signal

VF PACK-P! can obtain low speed signal by com- Coil rating:
posing the circuitry as shown in Fig. 7-32. 24V D-Max 50 mA or [ess
1. By connecting 24V DC relay with the terminals LOW- Recommended rejay:
P24, the relay “ON™ signals are obtainable at more Operating coii: 24V DC
than minimum frequency (0.5 Hz fixed.) Conmactor @ 220/440V AC — Z4A/1A
(Variable frequency is also obrainable through (Induced load COS ¢ =0.4)
. option.) _ _ 3. Timing chart of detecting low-speed signal (detection)
2. The relay which will be connected berween the is shown in Fig. 7-33.

terminals LOW-24 should be lower capacity than
the following:

0 2 K
: \—— LOW setting level </ : l:\LOW setting level /;
Relay \L A | t :
Lo ON ON '
OFH OFF ‘ OFF
Contact — }— R — e —l— —

Fig. 7-33 Operation of Low Speed Signal




U 7—8 2 Step Speed Operation

[-——-o”“ ?p lPP & o’ 'S o PP
Frequency | . | ! ;RR = DCi~ ¢ gRR
sering ¢ TS rp b RY LL ; RY, $cC LL 2Wma | LL
rheostar {(>—r—*—91! F—— g3 rpundame- — 5
3 kO = DCoO i | DCC‘:_ - Ry = | cc =
3 kis = ~10V T 3voT | AU Len v
> CC = . ocC —— | .. -
o1 o1 | J3 J3
N P
(a) Frequency (b) Extemal (¢c) Extemnal (d) Extemal
serting voltage voltage current
rheostat signal 0~10V signal 0~ 5V signal
. - i . 4~2
Fig. 7-34 Operation of Two-stage-speed Oma

Two-stage-speed operation which consists of high-
speed and low-speed is easily obtainable.

High-speed command can be issued through fre-
quency setting rheostat or external voltage signal input.
The low-speed command can be issued through adjusting
variable rheostat “LL"” built in inverter by changing over
relay (RY) externally. ’
1. Relay “RY™ OFF: High-speed command through
external signal
Low-speed command through
internal variable rheostat “LL”
2. The adjustable range of the variable rheostar “LL”

is 0.5 to 75 Hz.

Relay (RY) ON:

W

. It is recommended to use relay (RY) with laand 1b

contact for microcurrent.
Recommended relay:
Operating coil:  6/12/24/48/120/230VAC —
50/60 Hz
6/12/24/32/48/120 VDC

. In case external signals are 0~ 10V, 0~ 5V and

4~20 mA. pay attention to bias “IB”. When bias
adjusting vaiue shows more than that of “LL", low-
speed depends on the bias adjusting value.

N e

Adjustment by
vanabie rheostat LL

Fig.'7-35 Two-stage Speed Operation

\ External

speed command

Acceleration by adjusted
acceierating time ACC




U 7—9 Frequency Meter

1. Frequency meter built in inverter body
(1) Digital frequency meter is provided to both in-

verters with operation panel and without opera-
tion panel.

{(2) Frequency setting is possible through the follow-

ing steps. But, digital frequency meter has 3
digits display (LED).

(3) As oprtion. operation box (Model: CBF-7B) is

provided to remote control digital display.
In this case, the wiring distance should be within
Im.

Max. free

Frequency setting

Digital frequency
display

80 Hz

0.025 Hz step

l

0.1 Hz step

160 Hz

0.05 Hz step

i

!

1 Hz step

(Note) Display is rounded off below the step in the

above table.

2. External frequency meter

5k
Scale calibration rheostat

! Frequency meter
[ DCT5V-1ma

PACK-P!

Fig. 7-36 Connection of External Frequency Meter

&)

Inverter ourputs analog frequency output which
is simuitaneously indicated on an analog fre-

"~ guency meter apart from the digital frequency

€

3)

meter. This means that analog frequency meter
can be externally installed in parailel to digital
frequency meter. (Analog frequency meter is
fearured by a movable pointer).

In case frequency meter is equipped externally,
connect frequency meter and variable rheostat
for meter calibration in series. Then, they
should be connected with terminals CC-FRQ.
(Ref. Fig. 7-36)

Set jumper pin (J1) equipped on the PWB
(printed wired board) to “ANA" (This stands
for “Analog output”) side. At shipment, it is
set to the ANA side.

@
)

(6)

™

Frequency meter should be 7.5 VDC, —1 mA
at full scale. '
The scaling of indication should be adjusted
through variable rheostat for scale calibration.
The resistance should be specified as 5k ~
0.3 W or more.

Recommended resistance:

Model RV24YL-B5 kQ2

Electric wiring shouid be 2-<ore integrated
shield wire. The shield should be connected
with terminal E.
In case op=ration box (option) is used. set
jumper pin (J1) provided on the PWB to the
“DIG™ side.
In this case. puise output of which frequency
is equal to 96 times as large as outpurt frequency.



U 7-10 Current Meter

[

W

Scale calibration

Ammerer

rheostat 20 kQ J’ \'F P-‘\CK-P 1
ap £ o AMP
! il
! [
: 1)
' Al . O CC

Fig. 7-37 Connection of External Ammeter

. VF PACK-P] can monitor motor current.
. As shown in Fig. 7-37, connect an ammeter with

the variable rheostat for meter calibration in series.
They are then connecied with terminals AMP-CC.

. The ammeter shouid te 10 VDC, -1 mA voltmeter

at full-scale. In this case, 5V ourtput will be ob-
tainable through the inverzzr rated current.

. The scale adjustment should be conducted through

the variable rheostat for scale calibration.
The specified rheostat should be 20kQ ~ 0.25W
or more.

Rzcommended resistance:
Model RV24YL-B20kQ
S. The elactric wiring should be 2-<ore integrated.---
shield wire. The shield should be connected wit’
terminal E. k

The relationship between the ammeter output and the
motor current is shown in Fig. 7-38.

10 po———mmmm e
|
!
P |
75 l I
| |
| |
S p——————— 1 l |
Current l | |
meter i I ]
output |
| | |
| | i
(V) ! o
1 | !
IS ! !
0 100 150 200
Motor current  {%5)
Fig. 7-38 Ammeter Qutput




U 7—-11 Emergency Signal

FLB

Oy

VF PACK-P1

>

FLA
o
b contact a L
con-

1act
L J FLC ,

Fault detecting

signal relay

Fig. 7-39 Fault Detecring Signal Relay

)

&)

In case the protective circuit operates, firstly,
the base drive circuit in the main transistor circuitry
wiil be cut off.

Practically at the same time. abnormal command is
transmitted to the micro computer (CPU).

As a result, the fault detecting signal “FL” is
energized. of which protective causes are displayed
on digital frequency meter.

Then, “FL” signal is stemmed from the lc contact
among terminals “FLA”, “FLB", and “FLC”.

Whenever fauit detecting signal relay “FL” is

energized. the following abnormalities are recog-
nized:

eQverload .................... “QoL”
» Overcurrent or shortcircuit . ........ “oc”
eOvervoltage ................... “ov»
eUndervoltage . ... ............... “gn
eQOverheat .. ................... “OH”
e Emergencystop................. “E”

{(3) In case sequence is composed at user’s side it is

required to cut off the main circuit power source
instantaneously by actuating fault detecting signal
relay.

(4) Relay contacts should be used in 100V or 200V

circuit.

&9
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U 7—12 Reset of Relay FL

(1) Whenever protective circuit is operates and fault

detecting signal is generated, inverter can not be
restarted unless the refay is reset.
In case it is required to reset the relay “FL”, switch

off the control power source for at least 5 seconds.
In case relay (FL) works out again as soon as
operation restarts, failure might exist in the inverter.
Therefore. do not operate it repeatedly.

Reset
signal

T L

VF PACK-P!

O RST

Fig. 740 Conneczion of Reset Push-button Switch

(2) Terminal RST can be utilized so that the control

_circuit is reset, and restore the operation after the

protective functions have been executed and the
system is stopped.

The connection of reset push-button switch is
shown in Fig. 7-40.

When the terminals RST—CC are closed momentari-

ly reset operates.

Be careful that when the circuit re-closing is con-
ducted without removing troubles, the failure of
the system might expand or become intensified.
Especially pay attention to the overcurrent (OC)
which might be observed in the circuit.




SELECTION OF APPARATUS FOR WIRING

8-1 Selection of Apparatus for Wiring
8-2 Selection of Wires for Wiring



!
| ! 8—1 Selection of Apparatus for Wiring (1)
=

Table 8-1 shows selectable example of 2o fuse circuit break-
er, electromagnetic contactor, overioad relay and surge suppressor.

Table 8-1(a) Examples of Material for Inverters (230V class)

Inverar :!\'Appiicabl: }El_ectrongnc- ! o c * Qvericad ' Wiring Size (mm?) { Surge
TYPE-FORM 'J?;I’; g%;m e C;?éaaor 5 Circuit Breaker CB ; 'Ighﬂfa{y »c\.,::-m , %?-?:l-:;l I(;mundmg | - Suppressor
VFPI-2010P.B . 0.5/ 04 ' C20E ' MCPO3SS8R-7A RI0E-1.8A | 14 ! |
VFP!-2015P.B 1 /075 . C-20E - MCPO358R-7A R20E-3.6A = #14 ‘
VFP1-2030P.B 2 /13 C-20E MCPO315R-15A RIOE$.6A . =12 : ! .
VFP1-2040PB 3 /22 | C-20E MCPO315R-I5A  R20E9.5A & =12 ° ; § (Sz‘;e_fom
VEPI-2063P.B 5 37 = C25E MCPOZ30R-30A R3ZE.15A =10 ox:;ioshiba")
VFP1-.2095P.B 5/ 5.5 C-35E  MCPO330R-30A R3SE-22A ¢ 28 218 =12 DCR>-
VFP1-2130P.B ' 10 /75 C-35E | MCP23480R-50A  RSSE-28A . &5 ' ' L9 Ans
VFPI-2790PB 15 /11 ' C-S0E | MCP331000R-100A R6SE5A = =5 . ; (type-form
VFPI-2250P.B 20 /1S - C65E | MCP331000R-100A R63E-57TA = =+ | ig{e-‘c‘:r{,;‘;;)
VFPI1-2280P.B | 25 /185 : C-100E , MCP351000R-100A R8OE-70A ;| =2
VFP1-2340P.B 30 /22 C-180E MCP331000R-100A RISOE-108A, I
VFP1-2460P.B 40 /30 C-180E lMCP431800R-150A; RlSOE-138A! #2210

Table 8-1 (b) Examples of Material for Inverters (460V class)
Applicable | Blectromagne- | | Overload | Wiring Size {mm*) |

Inverter i . T i : — - - - Surge
TYPE-FORM \lotor Qutput  tic Contactor . Circuit Breaker CB : Relay | Main ! C‘?“"‘?‘ i Grounding ; Suppressor

(HP/XW) MC ; . _Th-Ry  'Circunt . Circuit | Wire |
VEFP14015P.8 | { 0.75 ! C-20E TTMCP032'.‘R-3A | RZ0E-1.8A ' #14 ' !
VFP1-1030P.B 2 /15 ° C20E ' MCPO358R-7A ‘ RZ0E-3.6A =~ #14 I ’
VFP14040P.B 3 /22 ° C-20E : MCPO3150R-15A RI0E4.2A =14 ;
VFPI-065PB 5§ /37 ' C-20E i MCPO3ISOR-1SA  R20E6.6A =12 - ; _!
VFP1-095P.B 7.5/ 3.3 C-2CE ! MCPO3150R-15A R2I0E-11A =12 . ’
VFP1-4130P.B 0 /73 C-25E ¢ MCP13300R-30A R3SE-15A =10 ' ‘
VFP1-4190P.B 15 /11 C-35E " MCP13300R-30A R3SE-22A =6 =13 =12 ' DCR4-
VFP1-4250P.8 20 /1§ C-35E MCP23480R-30A  R35E-28A =6 = = | ! 60A55U
VFP1-1280P.8 25 185 . C-33E . MCP23480R-30A R33E-33A =5 i
VFP1-4340P.B 30 /22 - C-30E MCP23980R-50A R63E-3A =3 !
VFP1-4460P.B 40 /30 C-63E ! MCP331000R-100A R63E-37A =2 :
VFP1-5350P.B 30 /37 . C-100E - MCP351000R-100A . R80OE-70A =2 ,'
VFP1-1690P.B . 60 /45 - C-1GOE ; MCP331000R-100A . RISOE-108A. =1 ; '
VFP1-4840P.B .75 /33 i C-180E | MCP431800R-150A3 RISOE-I38A§ =20 n

73



“ 8-1 Selection of Apparatus for Wiring (2)

(1) Selection of Non-Fuseable breaker (MCCB)

(&)

Fuse are installed ar the primary (input) side of
inverzer, which is used for the purpose of protect-
ing from abnormalities represented by overload and
short-circuit troubles at the primary side.

Pay attention to the following points:

a. Select suizable MCCB in- accordance with the
equiremears of breaking capacity and type
which meet power source capacity.

Table 8-1 shows the forecasting power source

facility with about 200 to 500 kV A capacity.

b. Table 8-1 shows example of selection when
invertar rated output current flows.

c. When the power factor improvement reactor
improvement is inserted, the waveform distor-
tion will be improved, and input current will
be descreased. When total impedance in the
power utility is small, it is recommended to
insert the power-factor improvement reactor,
and reduce the peak values of inverter input
current, '

Selection of electromagnetic contactor (MC)

a. Select suitable electromagnetic contactors (MC)
provided in inverter input section, is accordance
with Table 8-1.

b. As 3 rule, in inverter output section, ON-OFF
operation through electromagnetic contactor
should be avoided.

c. In inverter input section. connection without
using electromagnetic contactor is possible.
But, it is recommended to use the electro-
magnetic contactor for the following purposes:

1 In order to prevent re-starting automatically
after the inverter was stopped due to mo-
mentary power interruption and when mo-
mentary power interruption has been
removed.

G)

4

Inverter can continuously operite when
instantaneous interruption (within 30 ms)
has occurred.

On the contrary, if the power interruption
continued for 30 ms or more, under voltage
protection funcions and invermar circuit
trips.

Thnen, the protection is removed during
interruption and re-starting is made after
the power source ceturns.

When the protection functions, the fault
detecting signal relay is energized in order
to separate inveriar from the power sourcs.
By using “FL” relay, the main circuit can be
separated from the power source, and serious
accidents can be prevented.

In case inverter is stopped for a long time:
When inverter which directly commeats to
power source is not served, power source for
inverter control circuit is appiied and the
cooling fan is operated at all times. This
means a small amount of power is consume¢,
When the inverter is not used for a long
period of time, it may switch off electro-
magnetic contactor and separate from power
source so as to save energy.

Selection of overload relay

The inverter has built-in electrical thermal relay.
If any overioad relav is installed externally, se-
lect such type of relay in accordance with Table
8-1.

Surge suppressor

The coil of electromagnetic contactor shouid be
connected with the surge suppressor in parallel
without fail. In addition, if any other contactor
is observed in the customer’s panel. connect surge
suppressor to the respective coil of electromagnetic
contactors.

|8 ]

L



U 8—2 Selection of Wires for Wiring (1)

If main circuit wiring distance to terminals R, §, T, U, necessary to choose adequate distributing cable so as to
V, and W is long, voitage drops occur in cable line. It is protect lack of motor torque and increase of current.

Table 8-2 Example of Material for Inverters

Inverter Applicabl Wiring to Main Circuit
Seri . i pplicabie . . Conductor .Control Grounding
eries | mr FORM Capacity | Motor Output ! Wiring size esistance Circuit wire
i I
| (kVA) (HP/KW) | (AWG) | poor (mSm)
. _VFP1.2010P-BI . 1 0.5/ 04 =14
VFP1-2015P-B1 2 I 1/07s #14
VFP1-2030P-B1 3 215 #12
VFP1-2040P-B1 4 I3 /22 12 |
VFP1-2065P-B1 65 | 5 /37 #10 |
230V | VFP1-2095P-Bl1 | 10 | 7.5/ 55 8 | 231
class | VFP1-2130PB1 | 13 I 11 /75 - &5 1.30
| VFP1-2190P-B1 20 I 15 11 #3 1.30
| VFPI2250P-BI | 26 | 20 /15 =4 0.824 |
. VFP1-2380P-Bl | 29 | 25 1185 # 0.624 :
| _VFP1-2340PB1 | 35 |30 /22 21| 0487 |
| VFP1-2460P-Bl | 48 | 40 /30 -~ #/0 | 0303 §
VEPI<OISPBL | 3 | 1 /075 14| g’;g‘m‘*:? g;‘g‘;:nhf“
VFP14030P-Bl | 3 2 /15 - #14 (AWG=18) | (AWG#12)
VFP14040P-B1 | 4 3 /22 ¢+ #14 |-
VFP1-065PB1 | 6.5 5 /3.7 212
VFP1-1095P-Bl | 10 | 75/55 + #12 i 520 . g
.- | VFP1-+4130PBl | 13 11 /15 210 | 333 :
460V | VFPI-4190P-Bl . 20 15 /11 %6 | 231 1
ciass | VFPI<4250P-Bl . 26 | 20 /15 26 | 231 f
VFPIS280PBI | 29 | 25 /185 . =5 | 130 | |
VFP1-4340PBl : 35 30 /22 3 | 0.824 !
VEPIJ460P-B1 | 48 a0 /30 22 | 0.624 f
VFP14550PBl . 57 50 /37 =22 | 0624 | f
VFP1-4690PB1 | 72 60 /45 - =1 | 0487 ' i
| VFP1-840P-Bl | 88 75 /55 I =20 | 0303 '

{Notz) 1. Elsciric wires are stranded annealed copper wires.
2. Distribution of U. V, W in the above table, the distance between motor and inverter is within 30 meters.




U 8-2 Selection of Wires for Wiring (2)

When the wiring distance is excessively long, voltage drop will increase. resulting in difficulty in keeping specified
characteristics. In an extreme case, the moror would heat up abnormally.

Referring to the above fact, select suitable sizes of wire and wiring distance after setting the voltage drop within a
few percentage (°%) berween inverter and motor.

The voltage drop berween lines is calculated as follows:

Wire Wiring :
V3 x resis- (mQ/m) x distance x Current (A)
Line voltage tance (m)
dro '
op (V) 1000

The voltage drop, when the wiring distance is 30 m, is shown in Table 8-3 below:

Table 8-3 Voltage Drop (For wiring distance of 30 m)

. ' Inverter Inve:,ter Output Standard Applicable Wires Line Voltage Drop
Series Ap\!;:::fleg ouag'e !
(HP/KW) ! Type-Form Cumemt | 2 (5\%”‘ ‘“,(1‘%“‘ “({‘{’Li‘fe Ronstanes | V:::’z: :
: A) 20°C{ma/m) | (V)
6.5/ 1.0 | | oo |
. 78055 VFPLI095PB ¢ 25 P 230 1 o =8 2.31 300 1.3 5.1
11 /7.3 VFPL-2130P.B ! 33 0 230 | s | =s 1.30 (o223 1 5.0
ssov | 15 11 VFPI-2190PB | 50 | 230 | s =3 1.30 b33 LT 7
class | 20 /15 ' VFPL-2250PB | 63 230 | 53 0 =4 0.824 "' 278 ! 1.3 6.2
35 /18.5 | VFPL-2230P.B | 73 230 | sz | =2 0624 | 236 | 1.2 s.
30 /22 ' VFPI-2340PB | 88 B0 | s2 ) =l 0.487 | 223 | L2 5.0
P /30 VEP1-2460P.B | 120 | 230 | 52 =20 0.303 i 1.89 10 1.2
6.5/ 1.0 | | | ! ! |
7.5/ 3.5 . VFPI<09SPB i 13 | 460 | 104 =12 | &30 b3l 09 3.9
Tl P 7E 0 UFPISIORB | 17 460 | 104, =10 | 333 {293 93 ¢ 3.3
D15 1 VFPI-190PB | 2§ 60 | 04 =6 | 231 | 35.00 38 33
P20 18 VFPI-250P.B | 33 460 04 1 =6 2.31 3.96 1.0 4.4
;(;2:/ L5183 VFPI-280P.B | 37 460 104 | =5 1.30 2:0 oo 23
30 g2 VFPI~340P.B | 44 460 104 ! =3 | 0824 138 | 05 1
{40 /30 © VFP1-460PB | 60 460 104 @ =2 0.624 | 1.95 | 0z pie
£30 37 - VFPI~SIOPB | 72 460 104 | =2 0.62¢ | 233 1 03 256
60 /43 VFPL-4690P.B | 90 460 104 | =1 0.487 | 223 | 36 i
|75 /55 VFPL3840PB | 110 460 | 104 =20 | 0303 | w3 | 0s 0 oLe




U 8-—2 Selection of Wires for Wiring (3)

[Example of calculation] [Solution] :
Select suitable wire so as to keep the line voltage Use the above mentioned expression.
drop within 2% under the following condition: When output frequency is 10 Hz, inverter output voltage

where, o 230V class is ser to 45V,
e 22 kW motor Then, line voltage drop should be 0.9V or less.
e 34 kVA inverter
e Wirng distance: 30 m
¢ Ourput frequency: 10 Hz

09 (v = 3% X GRS x 30(m) x 88(4)
100

Then, X= 0.197 (mQ/m)

Accordingly, when the conductor resistance is 0.197 (Note) When cable size is increased, it might be difficult
(mQ/m) or less, wire size will be 100 mm?. to connect wire with motor or with inverter
directly. . .

In this case, it is recommended to provide the
following intermediate terminal connection box.

Terminal box
for junction
Power / ! \
b ACK nduction
" 231 t | motor
Standard Thick cable Standard
cable c:ble




ADJUSTMENT

9-1
9-2
9-3
94
8-5
8—-6
9-7
9-8
9-9

Adjustable Functions

Voltage/Hertz Ratio {V/Hz)

Acceleration and Deceleration Time (ACC/DEC)
Gain (GAIN)

Bias (1B)

Upper and Lower Limit (HL, LL)

Operation Mode Selecting Switch (SW2)
Connection of Jumper Pin

Another Adjusting Functions



U 9—1 Adjustable Functions (1)

The following adjustments are equipped on the VF The following adjustable functions exist as options.
PACK-P1. Figure 9-1 is list table. (1) Changeover of jogging frequency

(1) Voltage/frequency pattern adjustment by Bit 1, (2) Changeover of low speed signal output level
6 and 7 of SW2, and SW4 bymbolized as V/F. (3) Adjustment of stall prevention level

(2) Accelerating time adjustment by Bit 4 of SW2 It is not necessary to readjust. as the adjustable part
and SW5 symbolized as ACC. with the exception of the above options.

(3) Decelerating time adjustment by Bit 5 of SW2
and SW6 symbolized as DEC.

(4) Gain adjustment symbolized as GAIN.
(5) Bias adjustrnent symbolized as BIAS

(6) Upper limit adjustment symbolized as HL
(7) Lower limit adjustment symbolized as LL
(8) Mode selection by SW2

(9) Changeover of jumper pins J1,J2, and J3.




U 9—-1 Adjustable Functions {2)

Lower limit
Changeover .
of maximum Upper limit
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9-2 Voltage/Herz Ratio {V/Hz) (1)

Optimum V/Hz pattern can be selected and changed
over easily, which meets the requirements of the applica-
tions and load characteristics by using digiral switch and
jumper pin provided on the printed wired board.

The following patterns are available and misceilane-
ous characteristics are obrainable:

— V/Hz constant pattern (for High starting torque)

— Centrifugal pattern (for fan/pump)

— Power-saving pattern which can automatically change-
over the V/Hz panem in proportion to the load
current.

As adjustable section, the rotary switch V/F, digital
switch for mode selection (SW2) and jumper pin (J3)
are provided. '

: Lower

SW2
i ON j -
] = o i =
: ; - T U mTTT | €. &=
: : — oy s—— s
— No ! 1 T 6 - Max. Max.
V/Hz Partem — - 80 Hz 160 Hz
Upper | V/Hz Constant | Max. 60 Hz | Max. 80 Hz
Lower iw Hz Cenui- i Max. 50 Hz | 50/60 Hz
Freq;:ncy 01.5 ~ 68;:{2) 0.3 -éOHz 01.5 ~ 6%(())&{2 (01-5 ~5Sg§z)
nge (1~ i20Hz (1 ~ 100Hz) (1 ~ 160Hz2) ~ 160Hz
. §‘b§: of SW2: Upper 6 bitof SW1: Lower § bit of SW2: Upper 6 bit of S\\‘.'.:: Lower
V/Hz Pattern * bit of SW2: Lower 7 bit of SW2: Lower T bit of SW2: Upper 7 bit of SWI: Upper -
DL | |
: - i |
V/Hz Constant f !
High steering i
(Torgue ‘ ;
machine)
1 bir or SW2
| - Upper i 2 3555
! { Frequency -30.. 128 '
- . . ;
S R -— e !
Hz Square L s . _)' : |
Low speed , 2@ ! !
(Fans. pumps) - P23 ; i
1 bit of SW2 s ! i

)

. : 2333
,  Fraquency 2 35

e

; Frequency =

(Note 1) Figures in daremtitesrs show the case of (requency expansion by setting

the jumper pm to "2f7-side.

(Note 2} Dotted portion recresents utomatic emergy- saving patterns. As seiectung "F norch of SW4, ViHz pattern sutomaticaily changes in ccorgance with load.

Fig. 9-2 Volrage;

(1) In case of high starting torgue machine
When No.l of mode selector switch (SW2) is set to
the upper side of digit. the V/Hz constant pattern
for constant torque machines is obtainable.
No.6 bit and No.7 tit of SW2 sefect. maximum
frequency moces among 30 Hz, 50 Hz and 20 Hz.

Hz Ratio (V/Hz)
rary swich (SW2) is seiscranle for 16 kinds of

Rotary sv
he aoteh F is

partern through 0 to F notwch.
fearured by automatic pattern descriced later.

Fig. 9-3 shows notch map of SW4 (V/F).

Fig. 9= shows V/Hz characteristics (Tyvpical notch).
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9-2 Volitage/Herz Ratio (V/Hz) (2)

! Automauc operaung
. partemn

No

V/Hz Ratio

4
)
[l
2.

Lower

;—fm Operation by optimum
‘pattem

Norcs Maximum ourput voltage
I3 * is obtained at 80 Hz

= l_“_ vl_‘l

I‘.I

w

Fig. 9-3 Notches of SW4 (V/F)

o /)
b ]
: |
. / /
/7
27 ,
-; ! ' /// /
= SWeF y
R Notch=—=
E 3T i
= A4
0 f -
12/ -
° /,;"' -
'/
y
V4
7Y
iy /
K 2L
o/
X /
; Kl =2 l -} » -} 2 -

Qurput irequency
Fiz, 94 {1}V, Hz characteristics
Sase freguency @ U Hz)

G

Qutput valtage

it 4

7
A
V /
SW4 Y./
Notch .7 ./
= /
////’/:) ’/ £
i/ a

2 = - < ) »

Ourput frequency
2) V/Hz characteristics

H2)
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; 9-2 Voltage/Herz Ratio {V/Hz) (3)

&)

In case of Square reduction torque load such as
for fan and pump

When No.l of the mode selector switch (SW2) is
set to the lower side of bit. the V/Hz partem for
square reduction torque load is obtainable.

The rotary switch (SW4) is selectable for 16 kinds
of pattern through O to F notch. The notwh F is
featured by automatic pattern described later.

Fig. 9-5 shows V/Hz characteristics (typical notch).

(3) Automatic pattern

Heavy load increased motor current light load
decreases motor current.

In this way, the motor current varies in proportion
to the load factor.

According to VF PACK-P1, motor current is detect-
ed by CT, and V/Hz pattem is controlled optimally
depending on current flowing.

When output frequency is constant, output voltage
is decreased and output current is detected at all
times, and motor can be operated at the pattemn
featurized by minimum current, resulting in energy-
saving. The range of this automatic pattern is the
full range of 0 to E notch as indicated in Fig. 94
and Fig. 9-3.

" ! v f ! : ! t | i ] ' 1‘
|,/ IR S/
Lo ! ; ! : ! ' s . '
) ] ; ' = i / /S !
g / - ,/ | < ! :-/ AN
z A Sy AR
E - i X ) /1’/' . ] E ¥ i : : i ' '
Y A gl i W/ ’
< - w7 S0 [Nowh // /o
@ 4 /0 N AR
’ ;,-j,-/,,’/f S : ool ////g/ .
g L ! ‘ ! ; ; // / / ’ ; : f
/[ | /- .
| ol 7 ; /e ; ! ‘ . :
| 0/ o | ////// |
| Z « =
Output srequency F(Hz2) Output frequency F(Hz)
" Fig. 9-5 (1) V/Hz Characzeristics ! Fig. 9-5 (2) V/Hz Characteristics
[ (Base frequency: 60 Hz) , {Base frequency: 50 Hz)

o
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UQ—B Acceierating and Decelerating Times (ACC/DEC) (1)

VF PACK-P! has function to adjust accelerating and

decelerating times individually at the range of 1 to 1200
seconds.

ACC

DEC

&,

©

DIP SW

L

ON

ON

DECx 1
DECx 10

ACCx1
ACCx 10

Table 9-1 Accelerating and decelerating times

ACC/DEC Accelerating time (s) Decelerating timets)
Notch Position DIP SW Position DIP SW Position
ON side 4 side ON side 5 side
0 18 10 1s 10 s
1 2 20 | 2 | 20
2 3 30 | 3 30
3 4, 40 | 4 40
4 5 50 | 5 50
5 8 80 | 8 80
6 10 100 | 10 100
, T 15 150 13 | 1350
% 8 18 180 ¢ 18 | 180
9 25 250 | 253 250
A 35 350 | 35 350
B 45 450 | 45 450
c 60 6§00 | 60 600
p) & 70 700 | 70 T00
! z | 90 200 | 90 900
; F I 120 (1200 { 120 11200

1) Acéeiem:ing and decelerating times as shown in the

)

above Table are the timsz to need accelerate and
decelerate of the range of 0.5 to 60 Hz.

In case of 0.5 to 80 Hz mode accelerating and de-
celerating times are given by the following equation.

Accelerating or decelerating time

80
= (table value) x — (S
(table value) ” S

Operation signai berween terminais F and CC. or
R and CC is -eiated o outpur frequency as the
above figure,

As for acceleraung and decelerating times. operation
deadtime exists by at most 35 miiiseconds.

Qutout
frequency

Signal between termunais F ind CC. or R and CC.

T TT 77777777 777777




U 9-3 Accelerating and Decelerating Times (ACC/DEC)} (2}

©)]
C)

()
(6)

Outpur frequency immediately changes from OHz

to 0.5 Hz.

Accelerating and decelerating time of a voluntary
setting frequency can be calculated from the follow-
ing formula. Dead times are not counted in this
formula.

"= f(Hz) - 0.5 (Hz) -
a = = b

60 (Hz) - 0.5(Hz) =~ ¢
o = f(Hz) - 0.5 (Hz) -
® " s0(Hz) - 0.5 (Hz) = DEC
Where,

ty @ Accelerating time

ty  : Decelerating time

f : Voluntary frequency

tacc : Adjusted accelerating time
'DEC: Adjusted decelerating time

Inverter accelerates and decelerates quickly.

When output frequency is doubled to 160 Hz,
accelerating and decelerating times as shown in
Table 9-1 become equal to the time taken in the
doubled frequency.

(Note) When the motor speed does not reach the set
frequency smoothly in the accelerating or de-
celerating operation, readjust the accelerating or
decelerating time to a longer time.

Knowing the load torque and inertia moment
symbolized by WK?, accelerating or decelerating
time can be calculated from the following for-
mula.

Do not forget to readjust ACC or DEC longer
than calculated time.

SGD*-N
t =
ACC T 375 (Tw - To)

TGD* N
t T ————
DEC 375 (T -TL)

tace - Accelerating time (Unit: S)
'DEC : Decelerating time (Unit: S)
IGD?: Tortal GD? of
motor GD* and Load GD?
(Converted to motor shatt) (Unit: kg.m)
N : Motor rotated speed (rpm)
Ty : Motor torque (Unit: kg.m)
Ty : Maximum load torque (Unit: kg.m)



( 1 9—3 Accelerating and Decelerating Times (ACC/DEC) (3)

—

Fig. 9-6 demonstrates measurad data.
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U 9—4 Gain (GAIN)

(1) The relative ratio between the frequency setting (2) Adjustabie range of GAIN is 0.5~ 10 times as

signal and the output frequency is adjusted by compared with input (stepless).
means of GAIN set. (3) The'GAIN is adjusted as one time at shipment.
When frequency setting signal/output frequency This means that it is necessary to adjust for con-
ratio is set to OV/OHz, — 10V/80 Hz, GAIN is ventional use.
selected as one time. I .
0
80
2
bnd
3 o L x
= 40
B
3 ]
& 5L .
(Hz) Gain -
(Magnifid
0 cation) I
|
Frequency setting signal (V) ; ‘
[ H
Fig. 9-7 Relative Ratio berween Serting Signal : ;
and Output Frequency il ; i
| l
| ! v
1 . .
I : |
| | |
i ?
| |
.
| !
| ! ;
! | ; I
0.1
0 E 3 6 8 10
GAIN (Notch)
Fig. 9-8 Adjustable Range of GAIN




U 9-5 Bias {IB)

(1) Bias can be adjusted under the following conditions: (2) The bias adjusting width is from ~4.5V to +4.5V
(stepless) when O ~ 5V signal is input.
e Currentinput ....... 4 ~ 20 mA signal (3) Bias is adjusted to OV at shipment.
s Voltage input ....... 0~ 5Vsignal (4) Adjustable range of bias is shown in Fig. 9-9 and
e External voitage . ... .. 0 ~ 10V signall Fig. 9-10 respectively.

On the contrary, Voltage 0 ~ 10V signal according
to the FRH condition, bias cannot be adjusted.

Output 3
frequency : \ ,
- Bias '

- 5.V voluage | | | \ |
0 ma LN
|

!
| |
8 i 2
(Hz) .I \ ’
’ | j
!
]

Fraquency setting signal

Fig. 9-9 Frequency Setting Signal and

Output Frequency ‘! \ Y
| | | | A—

Fig. 9-10 Adjustable Range of Bias




U 9—8 Upper and Lower Limit (HL, LL)

(1) Some restrictions can be applied to high limit and (3) Adjustable width of High Limit is S to 80 Hz
low limit of output frequence. {(stepless). Adjustable width of Low Limit is 0 to~
(2) High limit and low limit can be applied to the . 75 Hz (stepless).
following signals. (4) High Limit is adjusted to 80 Hz, and low limit is
e Voltage input ....... 0~ 10V signal adjusted to 0 Hz respectively at shipment.
‘ 0 ~ 5V signal
e Currentinput ....... 4 ~ 20 maA signal
r (e
» : i
> | ! i
80 g / ‘
- A A
OQurput £ ‘ | /1 i
frequency ‘f . :
(Ho Eo0 00
= x ‘ i
E ; ; : !
> : 2 -/u L0
0 Frequency serting signal 10V 0 : ' ¢ ' °
(a) Upper Limit 3V : Notch Position of HL
20mA (a) Upper Limit

80 p===mmmmmm— - Ve ';‘ : /

Limited Point of Frequency

75 } "

I ' ; i i i
Output 1 [ ! ; | i
frequency | ! ' ‘ i
' | | i

(H) : . | |

| :

l |

! !

L]

Freauency setting signal 10V 3 : f .
b) Lower Limit 3V Notch Position of LL
20 mA (b) Lower limit

Fig. 9-11 The Relative Ratio between
Serting Signal and Fig. 9-12 Adjustable range
Output Frequency




U9—7 Operational Mode Seiector Switch {SW2) {1)

The digital switch (SW2) allows you to select differ
modes of operation

9080 508004

No. 1 10 No.10 bit function switches are explained as
follows: ’
(1) Bit No.1 functions for selection of V/F pattern
The V/F pattern is selectable for a constant V/F
operation mode or a V/F square operational mode.
B ON selection (upper side)
Constant U/F operation

4 Status condition

at time of shipment.

OFF selection (Lower side)
“4  Square L/F operation

(2) Bit No.2 functions switch selection of applicable
motor
The current setting values for overload protection
detected by the electronic thermal relay is adjusta-
ble for different in the kinds of motors to be ap-
plied, that is:
~ General-purpose motors or
- Exclusively designed motor (Constant U/F

operation)

This changeover of the protective level can be made
through bit No.2.

E ~ Upperside ... ... for general purpose motors
E — Lowerside ... ... tor constant V/F motor

{3) BitNo.3 for optionai Tachgenerator feed back
circuit
g When the optional board. is installed. the switch
should be set to the lower side.
(4) Bit No.4 for seiecting acceleration time
Acceleration time can be selected berween long
. term and short term mode.
E Lower side : Short term mode:
Bv actuating rotary switch (ACC), 16
steps can pe set within | to 120 seconds.
E Upper side: Long term mode:
Bv actuating rotary switch (ACC), 16
steps can be set within 10 to 1200 seconds.
Upper side is set at shipment.

(5) Bit No.5 for selecting deceleration time
Deceieration time can be selected between long
term and short term mode.

Q Lower side : Short term mode:
By actuating rotary switch (DEC), 16 steps
can be set within 1 to 120 seconds.

P21 Upper side : Long term mode:
By actuating rotary switch (DEC), 16 steps
can be set within 10 to 1200 seconds
range.

Deceleration mode is set to Upper side (Long term
mode).

(6) Bit No.6 and Bit No.7 to set maximum frequency
Three kinds of maximum frequency are selectable
among 50/60/80 Hz.

When maximum frequency is expanded, three kinds
of maximum frequency are selectable among 100/
120/160 Hz.

I Maximum

No. 6 I No.7 : freguency
6side I | = 53 Hz
(Lowerside) | ONside (106 Hz)

e eI .
ON side S (Upper side) 63H
(Usper side) (126 Hz)
7 side gy 30Hz
(Lower side) (160 Hz)

(Note) *In case frequency is extended, jumper
pin (J2) should be moved.
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9—7 Operation Mode Selecting Switch (SW2) (2)

(7) Bit No.8 for option (Automatic restart unit)

”

In case automatic restart vnit is provided, set bit
No.8 to the lower side.

(8) Bit No.9 for option (Ground fault protection)

In case ground fauit protection unit is provided,
set bit No.9 to the lower side.

(9) Bit No.10 for changing over to function overvoltage

limitation
During deceleration, regenerative braking would be
applied.

But. when voltage elevates to overvoltage limita-
tion level, deceleration operation will stop operating
temporarily. This function is called “Overvoltage
limitation"”.

y By actuating Bit No.10 to upper side, overvoltage
limitation functions; by actuating to lower side,
overvoltage limitation doesn’t function.

{Note) Never set to lower side of bit No.10 except when
using regenerative power discharge unit because
inverter is subject to operate overvoltage protec-
tion and trip.
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U 9-8 Connection of Jumper Pin

There are jumpe

board.

r pins of J1 to J3 on printed wiring

Jumperpin

Conteats -

Shipping
conaguon

J1

Used for switching berween analog or digital
outputs frequency signal.

DIG ANA

ANA side

J2

Used for switching of maximum output
frequency between 80 Hz or 160 Hz.

2f Lf
:

1f : Maximum frequency is 80 Hz.
2f : Maximum frequency is 160 Hz.

1f side

J3

Used for switching of frequency setting
signais between 4 10 20 maA or 0 to 5V.

o 75

V : Voltage signai of 0 to 5 VDC
I :Current signal of 4 to 20 mA de

Iside




U 9-3 Another Adjusting Functions

(1) Option
The following component modification can be add
as an option.
A) JOG (rotary switch)

B)

O

The jogging frequency can be set between I to
15 Hz, and is adjustable in 1 Hz steps.
(Standard is set at 6 Hz.)

LOW (variable rheostat)

The output frequency for low-speed signal can
be adjusted within the range of 0.5 to 30 Hz.
(Standard is set at 0.5 Hz.)

STL (variable reostat)

The current level stall prevention functions
can be adjusted.

(2) Digital switch set by manufacturer
The digital switch have already been adjusted by
the manufacturer, users need not adjust the follow-
ing digital switches.
A) Digital switch “SW1” (to select applicable

B)

motor) .

VF PACK-P1 has a selectable detecting and
monitoring functions for load cumrent. Digital
switch “SW1” is provided to select applicable
motors suitable for the inverter capacity.
Digital switch (SW7) (option)

When automatic restart unit is instailed and the
availability of input/output reverse connecting
preventive circuit is selected, this switch is
adjusted.

The above option operates by selecting “ON™
side. It does not operate when selecting “OFF”
side.

Input/output reverse connecting preventive
circuit.

This protection functions as reversely connect-
ing by mistaking output (U.V.W) for input
(R.S.T). If only bit No.2 of “SW7” is selected
ar "OFF™ side, inverter does not operates for
reverse connection and will not be damage.

25



10. CAUTIONS AND COUNTERMEASURES
FOR APPLICATIONS

10-1 Cautions for inverter Apblications
10-2 Applications to General Purpose Motors
10-3 . Applications to Special Motors



gxo—m Cautions for Inverter Ap;plications

(1) Inverter current serting level (about overload

protection, stall prevention and overcurrent protec-
tion) is set to the maximum applicable motor FLA
specifications level.
Accordingly, when small capacity motor is driven
by large capacity inverter, current setting level
migh: require adjusting, depending upon the appli-
cation (such as High WK? loading start).

(2) In case large capacity motor (kW) is driven by small
capacity (kVA) inverter, even if the current on the
ammeter indicates less than the inverter rated
current, current ripple can increases more than an
acceptable current. Therefore, such usage is not
recommend.

(3) When 360V power source is used, use 460V class
inverter.

(4) Since the inverter output waveform is not a true

sine wave form, one should check to see that there
is no electromagnetic or audio apparatus inter-
ference due to inverter location.
If it is determined that a problem exist, it is recom-
mended to use a noise {lter (option) on the in-
vertzr’s power source side. harmful radio noise and
interference can be siirunared to a certain degree.
For more details refer 10 Chapter 14.

(5) It is not recommend :o install power-factor im-
provement capacitor o the output section of an
inverter. When induction motor with capacitor for
the improvement of power-factor is used with
inverter, remove these capacitor from the motor.
For deraiis on improvement of the power-factor,
reterred to Chapter 14.

Q- rl¢ ’

!
¢ lnverter T2 i - + IM

Fig. 10-1 Removing the Power Factor
Improvement Capacitor

®

)

A non fuseable circuit breaker (MCCB) is provided
in the inverter (Series more than 28 kVA) to protect
inverter.

The insulation resistance test and dielectric test
should be conducted by using the following cir-

cuitry. :

VF PACK-P1

L1 L2 L3
TI T2 T3

Megger

Fig. 10-2 Connection for Insulation Resistance
Test/ Vithstand Voltage Test

(a)

®

{c)
(d)

The insulation resistance test should be conducted
by using 500V DC megger.

The dielectric test should be conducted after
making 2 shortcircuit tetween two terminals
provided for the main circuit electrolytic con-
denser by applying the following voltages.

— 2.000V AC to 230V class and 460V class in-
verter for at |2ast one minute

Never conduct :ae such voltage test on any inverter
portion except on terminais specified in Fig. 10.2.
n case insutation =:cistance test or withstand
voltage test is conduc:cd. remove all connectors
from the printed wired boards.

If not, a high-voltage could be applied to the.printed
circuits boards. resuiting in the damage of semi-
conductors and eiectronic parts on the board.
Therefore. pay attention to these tests.

For this reason. the tester must pay close attention
when preforming these tests.



U 10-2 Appilications to General Purpose Motors (1)

(1) The inverter is a PWM type volﬁge wave form, and

as a results, the output voltage and current wave-
form are not a complete sine waveform in compari-
son with those of commercial power sources.

The inverter waveform is a distortion waveform.

As a result any voltage wave form that is not a
true sine wave could cause 2 motor temperature to

(2) Inverter output frequency varies from 0.5 to 80 Hz.

As the cooling effect of general purpose AC motor
will decrease with-speed, the motors load factor
should be reduced. (Refer to Fig. 10-3).

Should the application require a uniform load factor
over an external range, the motor cooling and
temperature problem should be addressed.

as well as increase the motor noise and vibration
when those motors driven by commercial power
sources.

T T
1 |
NN
SRR
N

120 : .
AN
100 [ ; H owanie orque
80 ! /
60 L

40 /(

|
20 '
|

Tarque (%)

|
|
|
|
|

30 40 30 60

Outpur Frequency (Hz)

(Note) 100% torque is the vaiue based upon the synchronous revolution
speed at 60 Hz. Moreover. starting torque will be decreased in
comparison with the case driven by a commercial power source.
Theretore, pay attention to the characteristics of loaded machines.

Fig. 10-3 Allowable Torque Characteristic (Exampie for 4-pole;7.5 kW)
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f 10—-2 Applications to General Purpose Motors (2)

(3) Application of motor at no load driven by an
inverter, or a load WK? that is extremely small
‘could exhibit some unstabilized at low frequency
below 25 Hertz.

This unstabilized phenomenon may arise only when
2 motor with no load is driven. There are no
problems with light loads of 5% or more.

This can normally be solved by adding a light
load or the adjustment of minimum speed poten-
tioineter.

(4) In case negative torque will be applied from the
load, overvoltage protection or overcurrent protec-
tion might be energized and inverter might stop.
In this case, contact your Toshiba representative.

. 101
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U 10—3 Applications to Special Motors

0]

@

Pole change motors
Pole change motors can be operated by inverter.
Any pole change should be carried out only after
stopping the motor.
In selecting of inverter capacity, check the rated

current at each pole and ensure it smaller than the |

rated current of inverter.
Muiltipoiar motor
For multipolar motors of 8 poles or more as used

in fans, rated current is larger than that of standard " -

motors.
In selecting inverter capacity, ensure that the
rated current capacity of motor is smaller than that
of inverter.

€))

@

Submersible motor

The rated current of submersible motor is larger
than that of standard motor.

Ensure that the rated current of motor is smaller
than that of inverter.

Single-phase motor

Single-phase motors are provided with a starting
centrifugal switch and condensor and are not
recommend to be operated by inverter.

Refer to your Toshiba representative for more
information.




1. INTERNAL OPERATION OF VF PACK-P1

11-1 Block Diagram
11-2 Description of Operation
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] 11-1 Block Diagram (1)

Conrrol circuit block diagram of VF PACK-P! is
shown in Fig. 11-]1 (CO0V Series) and Fig. 11-2 (400V-

Series).
R HCT (Less than 25 kVA
[ ..__:: ] shunt resistor
0., O -
E
L1 : ' T
Main : C : 7 Ti
power supply i—j 2 . — T T2 For motor
2 e :
REC GTR '
Fuse for control J
circuit
Control
power supply l§ | ZFAN}-8
220 - 200V
223 - 230V
Misswiring
. prevenuon Rush current
circuit limiting
circuit
' Power supply
i cucun Overvoltage Overcurrent 1““:1““:
i - \ circuit circuit g&‘c‘:‘t
' '
t
] 1
i Under voltage |___ f
circuit [
i
vv) 1 OV oC y 0L
' Control circuit by microprocessor
! [ Sedaiubathdattd ——
; t PWM wave form ¢
i | generated circuit |
4 ¢ B .
] f i (OH
L . | K / \/
.DC.0~ I . Base
{10V == RRO Display driving
Voltage , } circuit
b ) Qverheating
signal A/D ! SIS
' converter s circuit
: ! circuit ; - T
DC.4 ~ T For GTR ‘
iJOmA=> 1 O—— |
' Current yo—
! signal Thermal
FRQ ci} ! sensor
AMP O— ‘

Fig. 11-1

Block diagram (23QV Series)




U 11—-1 Block Diagram (2)

R
HCT
)
i(More than 6.5 kVA)’ G ¢ =
r Fuse -3 :
Mai ' T T
ain ' Aol —
power ﬁ_\x A T2 For motor
supply P N
O3
GTR '
¢ conrrol circuit
ontrol e1 =
power supply o3 m@ :
Operation R1l l l Misswiring’ !
power supply 1., ! prevention Rush current
(115V outpur) circuit limiting e
circuit
Power supply -
i | eircult Overvoltage { | | Overcurrent _ tElh::::Inxc
; circuit circuit cireuit |
Undervoitage ﬂ .
circuit z ‘
¢ N l oV 0C 1 oL
1
Control circuit by microprocessor
po = - ————ay
1 PWM wave form
!generated circuit |
' | T U
/
DC.0~ . Base
lov > RRO——— Display driving
Voitage l ! ' cireuit 0
DS verheating
sigral A/D i ircui
! converter = v clreuit
circuit i
DC.4 1 m. For GTR
OmA— ! '
Current o~ C—
signal Thermal
FRQ O~ sensor
|
aMmp O
Fig. 11-2 Block diagram (460V Series)
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U 11-2 Description of Operation (1)

Referring to the block diagram indicated on Item
11-1, the functions of each circuit in the inverter are

explained as follows.
(1) Main circuit

Main circuit

N

Rectifying circuit |

—[ Smoothing c:irvt:ﬁlL

“'1 D.C. Fuse }

—‘{;\'o-fuse breaker in input section

Incoming 3 phase A.C. line voitage is rectified to a D.C. bus by the full
wave rectifier.

The voitage of D.C. bus contains ripples, which are smoothed by 2 filter-
ing capacitor.

"Bowcr inverter circuit}—— Output to the motor is obtained by chopping the D.C. bus with the G-TR

bridge.
G-TR control signal comes from the base amplifiers on the control circuit

board.
By varying the output voitage pulse width ratio, the amounts of the out-

put voltage is simultaneously controlled, and thus the approximate sinu-

soidal wave is obtainable.
This controi method is called sinusoidal PWM (Pulse Width Modulation).

Inverters 1.5 ~ 25 kV A capacity are provided with a D.C. semiconductor
fuse.

Inverters 28 ~84 kVA capacity are provided with the non fuseable
circuit breaker MCCB. which is connected with the input section. This
MCCB should be normally slipped switched ON.
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U 11-2 Description of Operation (2)

(2) Control circuit

l Control circuit |

L_{ Analog/Digital (A/D) |
conversion circuit

| __{Micro computer CPU |
control circuit

—— Control power source circuit

'—'] Display circuit i

Reverse connection
detecting circuit

The frequency setting signais, 0~10V DC, 0~35V DC or 4~20mA DC
signals are input to the terminal RR or I. These signals are analog, which
can not operate the inverter without modification. The analog signal
is inputed to the A/D conversion circuit, and converted into a digital
signal, which is transmitted to the micro computer CPU control circuit.

This is the center and most vital part of the control circuit. This is where
the output frequency and calculated voltage are as well as the protective
circuits.

——{gse drive amplifiers cucuxt}———ngnals which were calculated and controiled by the micro computer

circuit are then amplified so that G—TR, U-phase, V-phase and W-phase
are driven in the power inverter circuit.
Through this circuit, the G-TR is effectively seiected.

This is constant voltage control power source circuit, through which
constant voltage supplies power for all circuits on the board.
As typical constant voltage, +5V dc, 135V de and £24V dc are avaiiable.

This is a circuit through which the output frequency and operational
error displayed on the LED (seven segments light sources) provided on
the inverter panel.

When power is suppiied in error to the inverter output terminals. the
inverter could be damaged.

In order to protect the inverter from ::is error, the inverter is so designed
as to not operate uniess the input section MC will be switched ON (when
power is connected with the circuit normally, this wil be switched ON).



I ! 11-2 Description of Operation (3)

Protective Circuit

Stall prevention,
overload protection

L_{ Overcurrent and Short-

circuit protection

Mo
‘ndervoitag T
— Undervoitage protection

Instantaneous power
interruption protection.

This can detect load current, and monitor the load factor at all times.
When the inverter unit is judged as overloading, the circuit can adjust
the voltage ahd frequency automatrically (Stall prevention).

Moreover, when the current level is high, the output is current limited,
and at the same time, the Fault detecting reiay (FL) is energized and*) !} ”
is displaved on the digital frequency indicator. -

When the output terminals were short circuited in error or an abnormal
current flows. this circuit can detect this immediately, the output
is shut off to protect the inverter and at the same time, the Fauit
detecting relay (FL) is energized (",:,'E "is displaved on the digiral fre-
quency indicator).

' Qvervoitage protection j————— During the deceleration operation, when 1 regenerative power from the

load is larger than normai. the voltage in the DC circuit is raised.

This circuit can detes: this overvoltage, and automaricaily control the
deceleration speed.

In addition. when the voitage level is above Maximum level. the output
is shut off, and the inverter is protected from damage and the fault refay
is energize.

* ,':,‘U.  is displaved on the digital frequency indicator).

When the power source voltage drops. the output is shut off and the
inverter is protected from damage.

At the same time. it energizes the Fault detecting relay (FL).

* ,'_,‘ ;+ " is displayed on the digital frequency indicator).

When there is an instantaneous power interruption to the inverter for
greater than 15 ms. the FL relay is energized. and the inverter shut down
safery.

Through the thermal sensor installed on the cooling fin. an overheating

— Qverhear protection }

Thermal tuse tor

condition can be Jetected, :nd the output shut off. -At the same time. it
wiil energize the Fault detecting refay (FL) (9 11-I"is displayed on the
digitai frequency indicator).

The 460 volt-class VF PACK-P! inverter has built-in thermal fuses. in

control transrormer

—

| Main sirsuit fuse F
Mamn cirsal s l

the control transtormer.

Whenever the temperature has risen extremely high. the thermal fuse wiil
“OPEN™ and the controi power source is set to OFF and the inverter
shut down.

Mest abnormalities are preventable by means of varicus kinds of protec-
tive circuits. Should 1 problem not be detzcted by the protaction Circuits
for any reasons. the circuitry is protacted by the main circuit fuses of
the nontuseasie circuir hraaker,

Conseguently. siould che juses blown or the bregier mips. it is presumed
thar rhere exist a jault in the inverrers circuils.

Theresore. if re-starring is reguired. first. remove the cguse of rrouble.
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12.

PROTECTIVE FUNCTION

12-1-
12-2
12-3

Protective Function
Protection against Overcurrent

Protection against Overvoltage Undervoitage



[ 1 12—-1 Protective Functions

U

The inverter is provided with various protective
functions, which functions are as follows.

Table 12-1 List of Protection Functions

T H
%?;Zi::: 3 Operation Level ‘ Explanation of Operation - . Output Frequency o?‘?l? :e'?:y | Display
Stall - 150% of rated  : Whenever the current exceeds the set value. ~ Frequency is : Non i A
prevention * current " The trequency and current is phased back. lowered and the : i JUA _'_ ,'
: The stalling prevention function is operational current becomes D i
. during the acceleration and normal operation.  decrease. ; : Lighting
Overcurrent <50% of rated When current reaches the overcurrent setting Instantaneousiy Available |
and current " level (even instantaneousiy). the inverter will set to OHz. ar
shert-ircuit be instantaneously interrupted. and stopped. (R
protection
Restriction 200V class When a motor is decelerated suddeniv. regen-  The deceleration Non - Non
of overvoliage 360V DC £20V  erative energy is fed back in to the inverter. operation is :
300V class As a resuit, DC bus voltage will increase. stopped until the
730V DC 240V In order to prevent this phenomenon, when voltage will
- the voltage reaches the limit setting value. the  decrease. :
V/F standard is temporarily stopped and. it
is duties waits for 1 drop in the bus voitage.
Whenever the voltage decreases to the setting
value. deceleration operation is resumed.
Overvoltage 200V class If the DC bus voitage does not decrease in the  Instantaneously Available
protection 400V DC 220V above overvoltage restriction. and the over- set to OHz. -
200V class voltage re;ches the gvgwol:age interruption g
SO0V DC =40V  level. the inverter will instantaneousty shut
down.
Undervoliage 200V class When the line voitage decreases 1o a set vaiue.  Instantaneously Availabie
protection 160V AC 210V the control circuit will not operate normaily. set 1o OHz.
200V class Whenever the voltage decreases to the under- U
330V AC =20v  Yoitage setting value. the inverter wiil be
instantaneously shut down.
QOverload Counter-time- Motor current is detected by - Instantaneously Available
protection " limit means of a thermat relav al Yo settoOHz.
characteristics circuit, overload monitoring . A1
is conducted. e [
The electronic thermai relay :
circuit is featured by the counter- 118 138
time-limit charactensucs. Akl
Instantaneous  “Vithin i3 ms. There is a 15 ms ride througn charactenstic Interruption within  Non Non
power inter- :he operation an nstantaneous power interruption. 15 ms is regarded .
ruption wiil continue s continuous
protection operation
Overheat T0°C or more Should the ccoiing fan oe broken or inlet/ Instantaneously Available
protection outlet port be cloded. the inner temperature set to OHz. ]'; -
of the inverter will be rise. As a resuit. this -
overheating, will shut down the inverter.
Fuse _ In case the above protection circuits are not Non Non |
protection functioning, the ruses in or breaker wiil ' f
protect the inverter. i
=5 KVA or less inverter
..... D.C. fuse is used.
23 kVA or more larger inverter
..... no-iuse circuit hreaker is used.
i Emerzency Emergency stop  The inverter can pe stoppes from the axternal  Instantaneously Avaiiadle
| stop signai is inpul. (emergency) signal. set to OHz. - !
. protection the operation is By making 2 shorting the conneczors provided o i
: (Optiom) on the printed circuit toard. the inverter ‘

!

energized.

<an de stopped immediateiv.

113



114

!
LJ 12-2 Protection against Overcurrent (1)

The following protection are available:
(1) Stall prevention

(2) Overcurrent protection

(3) Overload protection

Explanation as follows:

1. Srall prevention

In case of starting (acceleration) and normal opera-
tion, when the current exceeds the stall setting value,
the output frequency is lowered so the motor current
is decreased.

Whenever the current reaches the setting value or less,
the frequency is again accelerate. In this way, if any
stall preventive level is activated, the output fre-
quency is decreased. The lowering time is according
to the deceleration time (DEC) which was set up.

In case the acceleration/deceleration time is extreme-
ly short and load variation is extremely large, the
overcurrent can not be suppressed by means of the
stall preventing measures. On this occasion, below
mentioned overcurrent protection circuit is energized
and the inverter's output is stopped instantaneously.

Time

Al F——fpm D~ — —_——e g T ————— -~ - -
® ! | ! : b
5 1 ! ! po
£ 100 Lo ! 5 b
= o —f — o —— o — ———— — i — o — o — - — [EONUE S R
S i ' ' T
1 ! I ! ! c
I 1 ! !
| 1 | 1 1 !
! | { i !
I i | | ! I
I ] ! | 1 i
! : ! ! N !
l L
I ! !
: | : : L ! Output
z ! ’ :
-5 : . According to
2= X : “DEC™ setting time

Time

\/

According to
“DEC" setting time

Fig. 12-1 Example of Stall Prevention




U 12—2 Protection against Overcurrent (2)

2. Overcurrent protection

The inverter is featured by the overcurrent protec-
tion; Actually, the inverter’s main power device GTR
can protect the inverter from flowing overcurrent.
Actually, this overcurrent protection function can
instantaneously trip the inverter, as a result, the
motor becomes free run stop.

The below shows protection level. On this occasion,
100% current shows the inverter rated current.

Qvercurrent protection (instantaneously the protective functon is operated and base block is
executed and the inverter is shut off and stopped.)

250 — )

200 — pStall prevention (Output fzequéncy is lowered and the motor current is decreased.)

150 — < Overload capacity (Flowable current when the flowing time is within one minute.)

Current level (%)

100 —  Inverter rated current (Continuously flowable rated current)

Fig. 12-2 Overcurrent Protection Level
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U 12-2 Protection against Overcurrent (3)

3. Overload protection

If the inverter is operated at lower current which is
less than the overcurrent protection level, and if
such operation is continued for a long period of time,
the motor might be subject to overload.

The VF PACK-Pl is featured by built-in electronic
thermal relays, through which overload protection is
operated. This means that the thermal relays are not
required to be installed outside.

But, be careful to the following matters:
(1) The 100% current of the electronic thermal relay
is coincided with the rated current of the

&)

G

inverter. In case small capacity motors are
combined with the inverter, the thermal charac-
teristics are different, so provided a external
thermal relay depending upon the capacity.

In case of mulitipole motors (8 poler or more),
special motors or plural numbers of motors are
combined, provided external thermal relays.

In case motors are operated at a low speed, it
is recommended to use a motor with thermal
relay in the motor winding to ensure the thermal
protection.

\

400 X \ "

300

2
Q
(=]

e

-

) |
E B |
éi'm'f\’i¥\ifii
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Eo L IN T
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ol L LT PN
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N 1!"“'1;
130 120 130 140 150 160 (%)
. Load current

Fig. 12-3 Performance Characteristics of Electronic [hermal Relay




U 12—3 Protection against Overvoitage and Undervoitage

The VF PACK-Pl is featured by protection from
overvoltage and from undervoitage. by detecting the
power source voitage and main circuit DC voltage at all
times.

The protection from abnormal voltage shows as
follows:

(1) Overvoltage restriction

(2) Overvoltage protection

(3) Undervoltage (Unstable) protection

(4) Momentary power interruption protection

Then. explanation will proceed as follows:

1. Overvoltage restriction and overvoitage protection
Whenever a motor is decelerated. a regenerative
braking is applied. Then, the regenerated energy is
accumulated in a capacitor provided in the inverter
main circuit. When rapid deceleration is conducted,
the regenerative energy is increased and the amount
of the capacitor can accumulate may exceed the
allowable value (voitage). In order to protect this
occasion, the D.C. voltage is detected at both ends
of the capacity and. if the voltage exceeds the limit
setting value, the deceleration command is tem-
porarily stopped. It is required to wait for a while
until the voltage decreases.

When the voltage reduces to the serting value, the
deceleration is resumed. This is defined as *“Over-
voltage restriction”.

Furthermore, when the DC voltage can not be
lowered by this overvoltage restricting method, the
voltage reaches the power shut off setting level, where
the inverter is shut off and stopped. This is defined
as “Overvoltage protection™.

When the overvoltage protection is operated, set the
deceleration time setting (DEC) to a longer value.

Undervoltage protection

Whenever the line voitage drops, the control circuit
may not operate normally. To protect the circuit
from such troubles, the control power source voltage
is detected. When the value becomes less than the
setting value, the inverter is shut off and stopped.
Check to see if the line voltage is within the range
of rated voltage.

Momentary power interruption protection

Whenever the momentary power interruption period
is longer, semi conductors in control circuit and
micro processor will not. operate normally. To
prevent such troubles. control power source voitage is
detected. and if the power interruption time is more
than 15 ms, the inverter will be stopped.

On the contrary, if the momentary power interrup-
tion time is within 15 ms, the system can be operated
normally and continuously.

Protection level

Restriction level

Time

400V class 200V class
300 400
720 360 , ‘
DC voltage at ; |
main circuit } 1
) 1 t
, 1
h i
] §
1 1
: ' i
. I 1
] ! !
1 ! !
b 1 I
I 1 I
! . .
\ f
\
?“;P:;Cv i Rastriction
requ :
g i of overvoltage
(HZ) i g
!
|

' Qvervoltage protection
i (Instantaneously tnp)

I
t
'

Fig. 124 Performance of Overvoltage Rastriction and Protection
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Time t




13. INSTALLATION

13—=1 Instaliation Method
13—-2 Location Environment

13~3 Relation between Inverter Temperature
Rise and Cooling Space



I '13-—1 Installing Method
Ll

The VF PACK-P1 is featured by wall hanging install- Fig. 13-1 to provide sufficient ventilating spaces.
ing methods. The inverter is 9.5 kVA or larger tvpes, the inverter
Install the inverter on the wall utilizing installing have cooling fans. -
holes provided on the base. This means that ventilation directions should be pro-
The inverter requires vertical installation as shown in vided for sufficient air flow.
ZLLLLLLLLLLALLL L
) More than
7 10 cm g Air outlet
5 ) v
F PACK-P é
VF PACK-P1
Mo;e than More than ?
em . Scm %
_ 2
7
”~ %
Plel /
— / ‘4
DO v : 7
' FAN || @7
roosl 4
- ' ;
——q—-———fL_d é AUA /,
More than ‘ Air iniet
10cm
L
Fig. 13-1 Installing

For inverter 55 kVA or larger, four hanging hooks are
provided and should be utilized for installation. We
recommended that four hooks be urilized to ensure safe
operation.

12!
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U 13-2 Location Environment

As for the installation location of inverters, pay

special attention to the following points:

(1) Ambient temperature

&)

10-50°C (around the enclosure)

(If the inverter is used under the ambient tempera-

ture of 40-50°C, remove the front cover from the

inverter of the enveronment permits.)

Be careful that sufficient ventilation is provided to

protect the inverter from heat accumulation. In

case the self-supporting pane! or larger control panel

inside is effected by other heat generating parts, the

inverter cover should be removed.

Examples where ambient temperature is high:

1. Adjacent to an oven

2. When inverter is stored in an non ventilated
enclosure.

3. Adjacent 1o heating tank

4. When inverter is instailed in Nema 12, Nema 4,
Nema 7 & 9 or other similar type enclosure.

Ambient humidity

The inverter should be installed in a location where

the ambient humidity is less than 905 non condus-

ing. '

Examples where ambient humidity is high:

® Brewerv and food processing shop, heat treating
room or production line

® Wood drving room, 2tc.

(Note): The inverter should be used non condens-

ing environments. )

® Since the inverter is composed of many elec-
tronic parts. be careful not to allow water to
enter inside the inverter.

Examples where dew-formation is forecast:

® Frozen foods transportation conveyor lines

e Cold districts

3

4

(M

Dust and impurity

Avoid installing inverters where dust and impurities

are excessive.

Since the inverters are not fully enclosed, if any

dust or impurity should infiltrate into the inner

parts of the inverter, it might result in service shut

down.

If the inverters are used in dusty locations, take

appropriate measures to protect against harmtul

dust. '

Examples where dust and impurities are high:

® Wood processing factory, adjacent to machine
tools, metal processing shop, mill plant, casting
shop, adjacent to grinding machine.

Corrosive gases and corrosive cutting liquid.

Because inverters are composed of electronic com-

ponent parts, they should be protected from corro-

sive gases and liquid.

Since inverters are not provided with explosion-

proof properties, these should be avoided.

Even though the inverters are fully tested throug

vibration test, the inverter should be installed in

vibration-free locations. The allowable vibration

degree is 0.5 G or less.

The inverters should be free from noise generating

sources (such as from power source switching gear).

The inverter shouid be installed in locations easily

accessible for inspection and maintenance.




J 13-3 Relation between Inverter Temperature Rise and Cooling Space

The heat generating amount by the heating loss of the
inverters shouid be taken into account when the control
panel is designed. -

The inverter’s heating value is caused by heating loss
of the inverter. which is closely related with the inverter

efficiency.
The inverter efficiency is 95% or more of the rated
operation.

This means that 5% loss of efficiency in the inverter
with 3% due to heat.
Under the assumption relative expression is described
as follows:
Px003=Q..... (1
where, P : Inverter capacity x 1000 (VA)
Q: Heatloss (W) s

When the heat loss is known, the heat generation of
the control panel () can be calculated by the following
expression:

where, § : Temperature rising value (deg)
@ : Heat exchange efficiency (W/m* K)
A : Hear dissipation required area (m")

In this course, a is assumed as follows:
No cooling wind condition a=35.4(W/m*-K)
Cooling by a fan a=14 V0.68 (Wm*K)
where V: wind velocity (m/s)

The heat generating (dissipation) required data area
A is configured as shown below when a cabinet is used.
But, the bottom face’s heat dissipation efficiency set to
0. This is assume as floor mounted.

Table 13—1 shows the required heat dissipation when
setting the temperature rise inside the control panel
below 10 deg.

Table 13-1 Required Heat Dissipation Area of Inverter Housing Panel

Capacitor Loss (at rating) Regquired heat Control Box Dimension
(KW/HP) W) dissipation (m*) . (mm) (Reference)
0.75/1 i | w H x D
1.572 ! ;

1 2.2 : |
3.7/5 ! !
55175 | 285 5.3 I 1300 x 2100 x 400
7.5/10 ! 390 7.2 i 1500 x 2300 x 100
11/15 ; 370 10.5 I 1600 x 2100 x 600
15/20 | 750 13.9 I 2200 x 3300 x 600
18.5/25 | 340 15.6 | 2500 x 2300 x 1000
33130 l 1020 | 18.9 I 2500 x 2300 x 1000
30/40 f 1380 J 256 | 3500 x 2300 x 1000
37150 | 1650 j 30.6 Y3000 x 2300 x 1000
4560 ! 2070 } 38.3 I 3000 x 2300 x 1900
357 ; 2520 ] 16.5 j 5000 x 2600 x 1900

Notes: 1. The values are true for the housing panel (without cooiing fans) of fully enciosed dust-proor type 12

enclosures.

’J

panel is caiculated beiow 10 deg.

The values may vary with service conditions and ambient temperatures, The temperature rise inside the

3. Heat generation except for the inverter is not taken into account.
4. 230V and 400V inverters show nearly the same value.




4. OPTION SPECIFICATIONS
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14—
14-10
14-1

Option

Operation Panel Unit (Model CBF-7B)
Radio Noise Reduction Filter
Motor Noise Reduction Reactor
Speed Feed Back Control

Set Point Control

Set Speed Control

D/A Converter Unit

Automatic Reset
Maintenance-Bypass

Ground Fauit Detection (Standard)



U 14—1 Option

The following optionﬁl specification is available.

Table 14-1 Kinds of Optional Specification

Class ! Item ] Details
° Operation Box ! This is a remotely provided operation box which is used when (without
, | operation panel) type.
: i In the box, a frequency meter. frequency setting resistor, and ON-OFF
; | push-button switch are housed.
: i (Model: CBV-7B)
" Operation pane! unit : This is a remote operation panel, where the operation panel is required to be
2 i installed separately from the inverter unit. A digital frequency meter, fre-
2> I quency serting resistor and drive switch are attached.
e ! ? (Model: CBF-7B)
:_-: . Radio noise Reduction Sometimes during inverter runs. noise is generated in radio receivers being
2 | fiter f operated in their viciniry. [n such cases, insert this option on the input side
C i _of the inverters. It will contribute to the reduction of such noise.
;r Motor Noise Reduction | This is used for the purpose of reducing magnetic noises generated from
¢ Reactor ' amotor driven by the inverter.
' Total process controller | By combining with the toral process controller, AP series, various kinds of
! | appiication control become possible.
. Speed Fesdback { By installing the option PWB. speed feedback control becomes possible.
i Control {  On this occasion, AC-TG is required.
{ TG rating: Singlephase — 24P — 1800 rpm — 25 V
i Speed feedback control accuracy is approximately 0.3% or less
! (60 Hz typical).
- Set Point Control By installing optional PWB. the Set point control is possible.
On this occasion, the feedback signal is 4 — 20 mA of current signals.
Speed reaching signal By installing the optional PWB, the speed setpoint signal is obtainable.
; When a relay is instailed between terminals SL-P24, the relay is energized
i by the value of the setting frequency.
. D/A conversion unit By instailing the optional PWB, a pulse array (several times of integer of
i setting frequency) inout to the speed setting signals is serviceable.
' ; Ground Fauit detection By instailing the opuonal PWB and a external ZCT, ground fault in the
L loacing section can be detected, and protect of the inverter,
2  BCD code or dinary | By nstalling the optional PWB, as the speed setting signal, BCD code input
2 f ~12-5it Input Signal i or sinary 12-bit input is possible.
o i Commercial power By improving the inverter unit, when the power source is changed over from
= | source bypass commercial power operation to the inverter operation, inverter mode opera-
= ,' tion is selectable without stopping the motors.
| Automatic Restart By modifying the assembly, without stopping the motor at the momentary
l power interruption, restarting is possible through the inverter.
| Overcurrent stailing pro- The overcurrent stailing protection level can be adjusted variably. On this
¢ tection level adjustment occasion, the level adjusting range is 75 — 150% (AC).
{ Low speed signal output The setting frequency in the low-speed signal output can be :xdjt_x‘sted variably.
j setting frequency On this occasion, the setting frequency adjusting range is 0.5 — 30Hz.
i adjustment
I Jogging controll The jogging control frequency adjustment can be set up variably. .
i frequency adjustment On this occasion, the setting frequency range is within 1 — 15Hz (1 Hz step).
i Current Frequency In order to avoid resonance phenomena caused by mechanical natural
5 Control oscillation, the frequency band can be jumped as required.
; Emergency stop Emergency stop signal is input (Connector pin), inverter becomes an coast stop.
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14—2 Operation Panel Unit (Model CBF-78)

B

|

(1) This is a remote operation panel. where the opera-
tion panel is required to be installed separately from
inverter unir.

(Note) An operation panel built-in the inverter can
not use a remote panel in spite of noise
affected.

External dimension is shown in Fig. 14-7.

Freguency PWB for LED _Frequency serting rheostar
meter / e Drive swith
N\ /S
2 x o4 hole v T
\r-tcuea Focc 0. Some , |
,‘ & :é\‘o I: he 3z
: "J . Lgsrw :! = i
PR g + 1
! i 1y ! :
l 2 !
2 =
r po— T '-:__:
= il <
Fig. 14-7 Operation Pane] Unit

(2) Connection is shown in Fig. 14-8.

Lessthan 1 m

VF PaACK-PlI
P24

CC

t 310! CC ¥
FRQ .
PP [
]
] 3?
Y cel '

STOP
DRIVE

Operation panel unit

J1
DIG[ECR]ANA

PP

RR

cc

F

cc

E

Fig. 14-8 Connection

(Note) 1. Display can indicate 1 Hz step.
)

Use a shield wire for connection.

-
2.

28

. When operates some protection, display can indicate * (s

14




L
(1)

14~3 Radio Noise Reduction Filter {1)

(2) Connection

I, .- W -0 L3 TSé—nf—'{
s & = o ' (S,

1
g !

Fig. 14-9 Connection

(3) Eifect

Inverter : VF PACK-P!
Mortor : 4 pole -=3.7 kW/SHP - TEFC

High reduce effect type
Rating and model
Serics L Invercer ; Motot | Notse Filter : CR“:;::
. Type-Form | (kW/HP) | Type-Form | @
VFPI-2018P-B 07871 - LF305 | H
VFP1.J020P-B - 1.£:3 LF310 10
VEP1-2040P-B -~ 12 '3 LF310 10
VFPI-2065P-B © 3.7/§ " LF320 . 20
VFPI-2095P-8 5.5 /15 LF330 | 30
VFP1-2130P-8 TS5 10 LF340 ¢ 40
230v  VFPI-1190P-8 Il /1€ LF360 ' 60
class  VFPI.2260P-B 1S /20 RCL-2250 80
VFPI-1230P-B 18.5 /25  RCL-2330 100
VFPI-2340P-B 23 .30 RCL-2340 - 100
VFPL-2460P-B 30 /30  RCL-2460 150
VFPL-2S50P-B 37 50  RCL-26%0 - 200
VFP1-2690P-8 45 /60 RCL-2650 : 200
VFPI-2830P-8 55 7§ RCL-1840 240
VFPI01SP-3  0.7§/ 1  LF310A -+ 10
VFPI4040P-B 22/ 3  LF310A 10
T VFPI-065P-8 3.7/ § LF310A -« 10
VFPI-09SP-B €5 / 1.5 LF3ISA 15
VFPI1-4130P-B 7.5 ;10 LF320A 20
50V VEPI190P-B 11 /1S  LF330A )
clasg L VFPI250P-B 15 /20 - LF340A 40
VEP1-4330P-B  18.5 ‘1t LF350A £0
VEPI-4340P-B 12 30  LF350A 50
. VFP1<4460P-B ' 30 /40 ' RCL-4460 . 80
| VEP1-4S50P-B i 37 /SO ! RCL-4690 i 100
' RCL-4690 ¢ 100

U VFPI-4690P-B : 5 ;60
| VFP1-4840P-8 /75

w
n

| RCL=840 | 150

Without
noise rilter
(Iaverter
normal
operration)
With

noise filter

]
0 1 2 3 4
Frequency (MHz)

Fig. 14-10 Effect of Noise Fiiter (example)
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U 14-3 Radio Noise Reduction Filter (2)

| 8]

. Simple type

(1) Rating and Model

Series Type — Form | Rating
200V RCL-M2 | 250V —50/60 Hz
400V RCL - M4 500V — 50/60 Hz

(2) Connection

power go L1 TIq
source L2

VF PACK-P!

o L3

=

Noise =

3¢

-1\
IN

0-
-
b m

Ground

Fig. 4-12 Connection

(3) Effact

Especially, frequency band 1 MHz can reduce 2 radio noi:.

Noise voltage (dB)

Without

T noise fiter
(Inverter
norl'mal)
. With

= noise fiter

2
Frequency (MHz)




14—4 Motor Noise Reduction Reactor

(1) Rating and model

Invi i Motor | Reactor ' +Fi
s‘""fl Typ::::m : (k::/H;) tlrypeF:m; Raumg fix:
VFPL-201$P-B ' 078/ 1 . :
. VFP1-2020PB © 1.5 .2
i VFP1-2040P-8 @ 11 .3
_ VFP1-2065P-8 3.0 ' & .
_ VFPI-2095P-8 - 55 7.5 RCT-2110 - 33A-2 mH
- VFP1-2130P-B - 7.5 10  RCT-2110 33A-2 mH
230v | VFPI-2190P-B - 11 1§ RCT-2160 - SOA-1.2 mH -
class | VFPI-2260P-B IS 20 ' RCT-2220 66A-0.8 mH
VFP1-1280P-B _ 185 ,35 . RCT-2280  BOAD.64mH
L VFPI-2340P-8 . 30 /30 ! RCT-2460 130A-0.43mH
VFPL-2460P-B 50 .40 | RCT-2360 130A0.44mH
. VFPI-2850P-B ~ 37 /S0 | RCT-2690 200A0.33mH
| VFPI-2650P-B - 45 60 ' RCT-2690 J00A0.35mH
" VFPI-2840P-B  §§ 75 ! RCT-2840 240A0.22mH
. VFPI015P-B  0.78" |
{ VFP13040P-B ~ 2. 3
. VFPI-4065P-B 3.0 08
. VFPI<409SP-B - 535 ; 7.5 RCT=110  17A6 mH |
U VFPI4130P-8 | 7.5 (10 RCTSII0 17A%  mH
. VFPI-4[90P-B 11 /1§ ' RCT-$220 33A-i4 mH
:f:‘v ! VFPIS2S0PB - 15 /30 © RCT=230  33A4.4 mH
. VFPI-4280P-B  18.5 )25 | RCT-280 40A-2.4 mH
| VFPI<340P-B_° 23 /30 | RCT-3360  70A-L6 mH
. VFPI4460P-B 30 40 | RCT-3460  70A-16 mH |
i VFPI3S550P-B - 37 /S0 | RCT-4690 100A-1.2 mH . ~
VFPI=4690P-8 45 ‘60 | RCT=3690 100A-1.2 mH '
VFPL~4840P-8 {55 ;75 | RCT-3840 | 120A<0.8 mH |

{2) Extemal dimension

f——“."—-_—‘—‘——‘
¢ e ar————
—_— -
—— T T T T e D
—_——
=
P T S .
a
—
= —
- — - =,
ol e ~ 7
PR S (rt———
' . B - @ i '
o i te
P 0 -
= | eamemem + XLt 1=yl
Fig. 1
A MaX 8

" Fig. 14-14 Dimension

(3) Connection

VF PACK-AY
} Reactor
: it
Power 12 o
L2 T14 >
Source:IU . o A\
[

Fig. 14-15 Connection
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U 14—5 Speed Feedback Control (1)

By installing the option PWB, speed feedback control 2. Construction
becomes possible. On this occasion, AC-TG is required.
Speed feedback control accuracy is approximately 0.33% VF PACK-P! 114
or less (60 Hz typical). 0

1. Rating and specification

[tem {Rating and Specification rGi ?——;—
Signai | Pulse array (Open collector signal) ] '._E'"’_
Input | Pulse widzh  More than 10 us Oprion PWVB
Pulse number : 16 times of ourput frequency
Ourtput signal {3~ 10v-DC |
Gain adiustment (0.3~ 13 i
Bias adiustment 1.6 ~+1.7V-DC | E
Control power —1av. . . Py
oyl =13V.DC (provides the VF PACK-P!)
1
3. Connection
--_-Jr\r PB UNIT I
AD i
o THRI (Option)
Mees >
. N
| O O———eQ P
Three phase —
power ———0 O—0 Main circuit
source ~—~
0 © ] . .
. e
Operation box ! ‘ o1 —— : g)‘g_%on
(CBV-7B} | _——"?—_r- :{"'QC"““M_] l ! .
1 P TEE power H ‘r" Shield wire
g $2=2—!  source 1 ~

-
-~

)

H o
-~ ~ ON : ON }- IMC FLB i 24
T 9 MC @\\
| .
Q : ——

i

Low ;

: CHARGE ]

Fault RST {

signai JOoG |

relay i

T i

Q) '

V/F ACC DEC F !

RR {

R i

!

!

FRQ CC RRPP CC F CC H
t] Lo

- = I FSAUT !

HME RN "'"""5;" I : !
RN, P

R L e

[ FREQUENCY  FREQ.ADJ. | . n

. . - \ 1

[}
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U 14-5 Speed Feedback Control (2)

4. Adjustment
The following variable resistor for adjustment is
provided on the sub PWB.
Table 14-8 Spesd Feedback Control
Name Function Adjustable CCW ((7 ) } Range AT shipment
TGR Response Become slow - ?;?;tteagﬂable
Amount of Become few amount - 16—AC-TG 24 pole

TGV TG fesdback (Speed becomes rast) (Note 1) -1800rpm -25V

NA

P 6580050 P1
TGR Response

C
@ | " Adjustment

Ok
S TG fedtuck
Q@@

Gl G2 FRQ

(Note 1): The output of the tachometer generator (TG) to be used is sufficiently serviceable, when its specifications
shows the following values:
[Rating: Singie-phase — 24 poles — 1800 rpm — 20 ~ 75 V] ; resistor [TGV] adjust speed for a variable.
(Note 2): The variable resistor [TGR] should be used only when the control system shows hunting and unstabilized
conditions. Practically, it is unnecessary to adjust it.
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U 14—6 Set Point Control (1)

By installing option PWB, the set point control is
possible. On this occasion, the feed back signal is 4 to
20 mA of current signal.

1. Rating and specification

Item Rating and specitication
Current signal 4 10 20 mA (Input impedance 2408)
Ourtput signal 0 to 10V (Output 1o VF PACK-P1)

Gain adjustment 20 mA -~ Qurput 10V}

—.5104.5V.DC
! 0 1o 10V-DC (Upper/Lower limit

i
i
|
|
I 0.2 to 3 (Gain 1 means Input
|

Bias adjustment
Upper/Lower
limit

Integrated time

can be adjustable individuaily)
0.7 t0 115 seconds

2. Construction

VF PACK-P! 7‘%
T24
T3C

Option | =7
VB

3. Connection
--—.%___ 78 UNIT l
;;:; mr (Opton)
- i LRy __j
RSN SN
Mece Mc VFPACK=FIOF %
— S i . TI
Three phase ___ ™ o] Main circuit 12
Power source — { 3
e ! - - e————
o —— ioption )i — Feedback signal
Contral |pwB  Rer
i source] RR
W ——— By
o l-uc = s : mtr—’
EN
- = 5 CHARG
oFf- P8 UNIT | e
R um | ¢
:'_""‘_’ ] G
FRH PP
Process || - —  —ORR
setting 1
resistor RS -/
[ SC\N i FRQ
\ 1t
MY l
Shielding ! l,'.; ;.;:]
we FREQUE

(&) BHaROBEEREIZ. 200VEVF

PACK-P1DBEETLET,




U 14—6 Set Point Control (2)

4. Adjustment
The following variable resistor for adjustment is provided on sub PWB.

Table 149 Set Point Control

Name Funcrion Adjustable CCW (/) i Range ; AT shipment
. . . - i About 7 notch
Gain Gain Larger Gain 04~3 | (20mA — 80 Hz)
ZERO start . - < ’ About 4.5 notch
3 -~ 8
ZERO adjustment Higher output frequency 1.3 ~+4.5V : (4mA — 0 Hz)
HL Upper limit Higher upper limit 0~ 10V | 10 notch (max.)
LL Lowerlimit | Higher lower limit 0~10V } 0 notch (Min.)
0.7~1158. | .
TIME Ix:uegmed Longer integrated time Conbine with f : notch
time . (6 Seconds)
Jumperpin J1 1
Intesrated time P 6580048 P1
B \ CNA I—

Upper limit NE Changeover of
\\Q ey x1 /integx;:gd time
(o) ngo
Lower limit x|
. .—®- Al \Gﬂn
Zero .-\djustmem——“""/Eg'a' WV

Note: Jumper pin J1 is setting at x1 side ( ZZZ2 ) at shipment.
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U 14-7 _Set Speed Signal (1)

By installing the oprion PWB, a set speed signal is
obtainable. When a relay is installed between terminals
SL-PZ4. the relay is energized by the value of the setting
frequency or more.

2. Construction

VF PACK-P1 o,

CC RR PP cC F

E

l FREQUENCY

MANU
DRIVE

FREQ.ADJ.

b e e e ——

TR

™ - IN
n
1. Rating and specification
Item Rating and specification | Ovtion | - )
Inpur | Input Ot 10V-DC PWB | ®--= Speed reaching
signal N 0.5 to 2% Hz adjustable ; io— |
Mode Detlection (AT 30 Hz) ! -
H i
Serting signal ! 15 to 80 Hz adjustable ;
—_— Open coileczor (24V-DC i
Speed reaching signal 2’50 mA-max.) [
i
!
3. Connection
—— - 73 LNIT
THA i
:’L; :: up (Option)
———— 2 ] I
5"" -
Mees MC [ VFPACK-PL P N |
. o ) ! ALL {-—-——- - e— T1
Three phase — B L2 : L
power — 0‘*’ { 1 Main circuit
source — 5 o " L3 i )
Oper;:\;ongbox. Control l Opton gx 7 o
CBV-7 H
{ I )1 931 power . . PWB - Shielding wire
T“—LsupplyJ | Q°‘~\\
o1 Tan
N of l FLB @ mi 3
- Lz R Low !
: & . Fault CHARGE asT :
OFF £ & OFF £ FiiWT a i
N ; rmmj: : signal JOG ]
relay i
:
V/F ACC DEC Fo-o—m :
i 1
!
=.\.IC:
1
1
!
!
1
]
t
|
1
1
]



U 14—7 Set Speed Signal (2)

4. Adjustment

Jumper pin J1 ' Name Function Adjustment CCW ((T) Range AT shipment
i | Deflection
i i 4
“RR” ! RH1 | ofreaching Larger deflection 051025 H: a)bgl;;z:) notch
External signal ‘ |  frequency ”
| RH2 ! Noneed | - - ‘ -
{ Deflection
I . Setting frequency According .,
i RHI (brief becomes smaller to RH2 (About 2 notch)
wpr | adjustable) |
Intemal signal Deflection Serting frequency
RH> (Ruff becon;es'ﬂ: au:r' 151080 Hz | Onotch
adjustable)
P 6580051 P1
CNA
T RHI RH?
| ed] ™~ Ruff adjustment of deflection .
Deflection adjustment — | RR f
(Brief adjustment) J1 \

l \ Mode seiect

(Jumper pin)

®QN®|®

P24 SL RR CC

Note: 1. Jumper pin J1 set “RR"” side at shipment
2. (28) value shows when J1 set “{™ at above table.



U 14—-8 D/A Conversion Unit (1)

By installing the option PWB, 2 pulse array (several 2. Construction

times of integer of setting frequency) input to the speed

setting signals is serviceable.

VF PACK-P1
1. Rating and specification
Item f Rating and specification
Signal i Pulse array (Open collector)
Inpur | Puise width | More than 10 us ——
Pulse number . 16 x Output frequency of inverter Ovtion
Ourput signal { 0to 10V-DC PWB :
Gain adjustment 1 0.4t0 1.3 [
Bias adjustment -1.61t0 1.7V-DC J
3. Connection
.-_-F_ B IEG
THA b THR1 (ODUOH)
itus B l
MCCB MC VF PACK=P1 p §
_-of\h 1 |—.________~‘

OFF

N L2
IL3 Main circuit

Y
[HEONT]

CHARGE
Fault
relay

V/F ACC DEC

e—
I D101 ) ]

I H_rie_2

L]
I F'REQUENC_Y '

Pulse generator




U 14-8 D/A Conversion Unit (2)

4. Adjustment

Name | Function Adjustment CCW (() Range AT shipment

GAIN ‘ Gain Large 041013 About § notch
. .. . - Abour 6 notch

BIAS Bias (-) bias is provided -0.6101.7V (Bias 0)

RHI Input signal Input signal range is

{(Notz) range smalier - About 6 nowch
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[ ]
U 14—-9 Automatic Reset

1.

By modifying the assembly, without stopping the
motor at the momentary power interruption, restarting
is possible through the invertar.

Rating and specification

Ttem I

_ Ratng and specification

Tirne of the momentary
power interruption

Longer than 15 ms
(No limijtation)

Detecred range

01to 80 Hz

(Note) At occasion in long time power interruption (longer
than 13 ms), input magnericontactor becomes
“OPEN™ condition. so inverter becomes an coast stop.

2. Connection
The connection is same as a standard connection.

x
e+ ]

P 6580052 P1 2} RH1=6N

0f < ax 7

Output voltage

' G.a;.\! | Gain g GAIN=10N
) | Bias -
| BIAS @ §
:©)
4
glelg z
IR OD C

300 1000 1300

Terminal DD-CC input (PPS)

(Note) 1. Ordinary, adjustment of RHI is not need. Contact for Toshiba.
2. Gain characteristics is as reference.



U 14—-10 Maintenance — Bypass

The inverter can be transrered across the line opera-
tion in the case of an inverter failure or as required
by maintenance personnel.

1. Rating and specification

[tem : Rating and specification
Range of detection 0to 80 Hz
Conrrol power supply 215V.DCand + 5V.DC
{provided the VF PACK-P1)

2. Connection

|

i ! l pt{e roacas NMCS

t
{
|
i
|
]

|

f ——ir—or] Tiy=79 o— ’
i lf——-ll——%l.z T |
b ="
——}——ol3 T3t
i I ey 5T &~ Seres cillar

i 1
! e LU
. | AP
i - SN
DX OFF ’
2 oF
R1
Rl Commercial operacion
a0 R
v |
] s
inverter operation
o O
R2 21 O3 ’
bt < A
MO
—i 1——}
13 Rz NI
k i Caa rF— A3
h3 ] i
MC3 FI.Z
k +F T ®_‘
Ri f
e R,
MCE TR ]2
i —tf @—'
RST | FLA FLC } I
" e— -~ ——{R }—-}
R4 MCL VF PACK=PI
it s~

141
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U 14-11 Ground Fault Detection (Standard)

By installing the 6'pu'on PWB and the extemnal ZCT,
ground fault can be detected. to protect the inverter.

1. Rating and specification

Item f Rating and specification
Current } Larger than 50 ma
. i
Level of Frequency i 10 t0 80 Hz
detection
lgxenupted Smaller than 20 ms.
ume

2. Construction

VF PACK-P1

(Note)
ZCT is provided
externally at 20 kVA

and more.

3. Connection
The connection is same as the standard connection.




15. INSPECTION AND MAINTENANCE

15-1
15-2
15-3
15—4

Current and Voltage Waveform

Measuring Method of Current and Voltage
Failure Inspection and Troubleshooting
Inspection and Maintenance



15—1 Current and Volitage Waveform

When the inverter is operating, the current and voit-
age waveform coniain higher harmonic properties.

As a resuit. compizt2 sinusoidai waveform is unob-
tainable.

The below shows actual voliage waveform and
current waveform disgiaved on a synchroscope.

1. Inverter input voltzgs. curent waveroms:
Capacitor input type current will flow,
Actual measuring waveicrm is shown in Photo 15-1.

Voltage (upper) : 200 Vidiv.
Current (lower) : 5 A/div.
3 ms/div.

Photo 13-1

[

. Inverter output voltage/current waveform

Actual measuring waveform at 50 Hz is shown in
Photo 15-2.
Referring to the photo. 2 rectangular wave containing
sinusoidal wave distribution pulse width in line volt-
age. and proximity sinusoidal wave containing modu-
lation frequency rippie currant are observed.
Voitage (upper) : 200 V/div.
Current (lower) : 5 A/div.

3 ms/div.

Photo 15-;
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U 15—2 Measuring Method of Current and Voltage

As mentioned above. during the inverter operation,
higher harmonic properties are contained in the voltage
and curreat.

Accordingly, the measuring data is variable depending
upon the performance of the instruments and measuring
circuits.

Therefore, it is requested to use the specified instru-
ments described on Table 15-1 while referring to the
applicable circuit shown on the figure.

In this case. however, even if it is the same accuracy
instrument. errors might arise depending on the tvpe,
manufacturer. manufacturing date, etc. of the instru-
ments served.

Power ®—— AV:\A“—] ] IM

Fig. 15-1 Measuring Method




U 156=3 Failure Inspection and Troubleshooting (1)

Motor does

not run
2 -
. NO
Wires to motor Check motor and motor connecti
normally connectad ~ an or connection
YES i
. 1. Power is not incoming to terminals R, S and T.
NO - o
Charge light lit 2. MCCB is tripped. o
3. Main circuit fuse is bum out.
YES
NO
Frequency indicated

YES

Control Power Source £15Vor  |NO 1. Power is not incoming to terminals R1 and T1.

+3V  normal 2. Contrrol circuit fuse is bum out.
YES
: ﬁ,‘,’ﬁﬁj’j f{%nfn;nf:%m;ﬁ :;;wéég NO Connect wires to operating circuit
2. Iscurrent signal incoming between correctly.

terminals [ and CC?
YES

Wires to terminals CC ,ST,and F NO Change PWB because of control circuit

out of order

on PWB nomally connected

NO
YES
Change PWB because of When MCCB is tripped or main circuit fuseis [
base drive circuit out of order burn out, check failures in other parts.

Fig. 15-2 Diagnosis chart of modern operating troubles
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J 15-3 Failure Inspection and Troubleshooting {2)

(P@ E

T FE S B -E S
S S G el U =T

More than More than Less than Less than Less than
50 kiloohms 20 kilo-ohms 500 ohms 500 ohms £00 ohms

Fig. 15-3 Check of GTR (normal resistance)

It is necessary to apply 2 thin coat of a heatconduc-
tive silicone compound to the surface of the heat sink
before attaching GTR.

Recommended silicone compound
Jointal S—200 - manuractured by NIKKEI KAKO K.K.
Clamping torque of GTR is 20 or 30 kg.cm. )
GTR is installed with screws.




U 15—4 Inspection and Maintenance

Conduct inspection after turning OFF the no-fuse
circuit breaker (MCCB).

Precautions during Maintenance/Inspection

A large capacity is employved on Toshiba’s VF
PACK-P.

After interrupting the power source, voltage still
remains in this capacitor for 15 minutes.

Prior to starting maintenance/inspection, confirm
that the “CHARGE" lamp is extinguished. Also,
use a tester to confirm that no residual voliage
exists on the capacitor (between terminals + and

-).

Inspection Items

(1) Are there any loose wiring terminals or damaged
cables?

(2) Are air-inlets clogged with dust or dirt?

(3) Has dirt or dust penetrated the unit interior or
accumulated on PC boards?

(4) When not used over a long period of time. operation
confirmation semiannually by supplying power is
recommended.

(5) When conducting an insulation test, use a DC 500V
megger only on the main circuit terminal block
(R1, T1, R, S, and T). Never conduct this test on
the terminals of PC boards.

(6) When conducting an insulation test on motors,
apply a single motor-unit test by disconnecting
connections at the output terminals (U, V and W).

(7) Do not conduct a withstand voltage test: interior
component damage may Occur.

Periodic inspections a month are recommended to
mainrtain a good operating environment.

149



