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Before mtial operation
;' read these instructions

thoroughly and retain
tor future reference

When properly installed, operated and maintained, this equipment
will provide a lifetime of optimum operation. It is mandatory that
the person who operates, inspects, and maintains this equipment
thoroughly read and understand this manual.

This manual is primarily intended to give operators instructions
for Varispeed-616G1I.

The information contained in manual does not provide all
details to be met concerning operations If uncertainties be
encountered for particular operation, refer to the following
Varispeed-616G II documents for additional information:

e Varispeed-616G Il Drives catalog (CHE-S616-10)

» Varispeed-616GII INSTRUCTION MANUAL For 200 V
series (TOEZ-S616-10.1)

* Varispeed-616G Il INSTRUCTION MANUAL For 400 V
series (TOEZ-S616-10.2)

e Varispeed-616G Il Applications (SIE-S616-10.10)
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1. SIMPLE OPERATION OF THE DIGITAL OPERATOR

«INTERCONNECTIONS

% BT T 82
POWER SUPPLY MmcCB 1
N ¥,
3-PHASE ———o,\ RILD s eeal
180-253V —o asu_u DIGITAL
50/60Hz ==m———O O iT(L3) OPERATOR
N = —
e o =]
o a [
1 .
: T

Frequency setting and operation/stop of the VS-616G II to be performed by the digital operator
are preset at the factory prior to shipment

When performing the operation by external signals or by a combination of digital operator and
external signals, refer to Page 10,

» Standard settings at the time of shipping from factory

Refer to Operation Manuals (TOEZ-S616-10.1, TOEZ-S616-10 2) for detail

Monitor mode

Contents of
standard setting

Function selection

Standard settings

« Frequency
setting

0 Hz

* Frequency

- V/f pattern
{Functions, characteristic
constants Sn-02 (1))

Maximum frequency
60 Hz, constant torque,

Digital operator + Acceleration/deceleration time
command (Functions, characteristic 10 sec

« Operation constants Cn-08, 09]
command ” - Motor protection Electro-thermal
(FWD/REV) (standard motor)

* An example of running operation

Operation of forward and reverse rotation will be explaired by the following example

FORWARD ROTATION 15 Hz

( Powela ON HOPERATIONl

[FREAQUENCY SETTING |

REVERSE ROTATION,
50 Hz

CORRESPONDS
TO THE NEXT
TABLE

m

Explanations below correspond to “operating procedure” shown in the next table




Operating
procedure

Operation of digital operator

Digital display

Description

FPowcr on

Frequency |

_setting

Forward
rotation

Reverse
rotation

|

Changin
set poin

Stop

Select drive mode with

Ky

(lights up)
.

frequency command

Example' Setting frequency
command value to 15 Hz
Move the value to setting

; >
digit by usmg and
make the setting withu

Store the frequency com-

DSPL-
mand value with §8

(Thses data are stored even
when the power 1s off )

V'O while depress-

DSPL-
“ENTR
output frequency.

and monitor the

Select the rotation of motor

(oDE )

Giye running command with
RUN

(DATA)

WD/REV

e
Depress { MODE | -

while depress-

to display fre-

quency command
Change the frequency set
> |
point by using RESET| A
Store frequency command

DsPL
value by 9%
Az
STOP
Depress .

LISy 18

Y Y A | X

I_l —U~ Lt Ly
Blinking

Frequcncy command

[ EU: U el

Output frequency 1 o
! | r1

L1 1ded

Output curren

Previous fault

uiput current Y
l uTZ
K

IR \

L&) : _
Fre(;_ue[l_cl_cg_mma;nd_+ L
N AN RN R l
EARE-NE KX
Repetition
[ clm| 0
’ o { '-u‘ [
el mi 3¢ Al
LT | ‘ | o

- T
| Py
i €

\

5.

|
u:

(Display of current valu
output frequency)

e of

3

| - H

|
o

L (-) 1s shown during

reverse rotation

Bl B
©~ e .c\ 5.[

u |

}\m{ T 0
Flolslo, o

¢« When power 1s on, the
display before power off
1s 1indicated. Initial
seting becomes frequency
command.

Monitor mode

* Motor begins a smooth
start and runs.

* Motor starts reverse
rotation

e After depressmg

the motor rpm begins to
increase or decrease and
reaches the set point.

* After depressing, speed
decreases and motor stops.




2. OPERATING METHOD FOR DIGITAL OPERATOR

« Outline of the functions of operation keys

[ N X J
T ey 3 its func with er stage during drive mode selection and with lower
he key OO O ) expresses ts function upp tage g owe

stage during program mode selection

* Select numeric to be set
Red Lamp
A .
Lights when operation is made Iphanumeric display lffabnormal update the sequence
of abnormakty occurrence
by RUN command from ex *
ternal terminals Depressing with DSPL key
DIGITAL OPERATOR / changes the display type
<
REMOTE * Select the number of digits n tre
Red Lamp A quency command (in drive mode)
Lights when FORWARD ~d4 rwo / * Select the number of digits to be
command 1s entered set (in program mode)
\E D A * If abnormal reset the state
Red Lamp [ RESET DSPL
Lights when REVERSE / * Select the type of display by
command 1s entered /BRIve | [Fwo/Rey depressing A ke
PRG |[fmoDE  enth T
/ * Set frequency command
Red Lamp * Store data
Lights in the dnve mode \ Red L
ed Lamp
Lights when stopping the
operation

DRIVE (Drive mode)
Select operation mode

PRG (Program mode)

SYOP (in drive mode)
Command to stop operation

SET (In program mode)

Select constants to be set Set data
Red Lamp
Lights when operation 1s in
progress
FWD/REV (in drive mode) JOG (in drive mode) RUN (In drive mode)
Select FORWARD or REVERSE Command an inctung operation Command to start operation

. - — e ] - —— — — —_——— -

MODE (In program mode) DATA (in program mode) |
Select system constant (Sn " ') or NSO hu" p'°9':a'" mode) Indicate data in the selected
control constant (Cn-" ") elect each constant number program mode

« Data set by the digital operator are stored even after turning power off

« If replaced with digital monitor after setting with digital operatecr, the set data cannot be changed. This

protects and the data. Be sure to turn the power off at the time of replacement.

« If fault state occurs, the contents of fault will be stored even after the power 1s off. Thus, the contents

can be checked after turning on the power again

DSPL
* When selecting the monitor mode, first depress and then depress o

« Frequency setting and monitor mode can be changed even during operation

* The program mode can be changed only during stop.



e Key Function

Key Key name Contents
1\ Selects T .d 1
_ DRIVE Drive mode ,bjne,fll: rl:rrlm(;n;, operation Red lamp lights 1n
g II.I’ g mode
g —- e S R —
8 —_—
= I tant d selects func p
3 DRIVE Program mode gff?g,ﬁs cr(j)nsr:rr:l smaor:jese ects functions l.amp
> m prog
© I
g DSPL
Depress mg and° Monitor mode  [Selects the kinds of monitor (refer to page 3)
] keys simultaneously
’ Digit shaft Selecis the digits of data to be set or changed
RESET & & &
T [Sets and changes the data B
{Numerical value 1s increased one by one by
o Up
= (+1 direction only)
g
S ¢ For setting and changing frequency command
o by digital operator DS}
s Frequency command 1s displayed by [EfeN
o
c DSPL
E , and data are set and stored by .
5 u n e
»
© e For changing constants and selecting
© functions*
o DRIV E [FWD/REV
Da:a are changed by m m
RUN
DATA| and are stored by depressing
RUN
Running Runrung starts 1n drive mode
DATA
a
k2]
: JOG JOG running JOG operation 1s performed in drive mode
s | (No )
c —
2 FWD/REV Forward/reverse |Switching of forward rotation and reverse rota-
g  MODE ) rotation tion 1s made 1n drive mode.
o —
Stop Running 1s stopped in drive mode




3. METHOD OF SELECTING FUNCTIONS AND CHANGING
CONSTANTS

3.1 Operation of Program Mode

* Data setting and reference 1n program mode should be performed while the inverter 1s stopped

setting and reference are possible during inverter operation

No data

DSPL
« After data setting, be sure to finally depress /EﬂT/R . If this key 1s not depressed, setting and chaging

become 1nvalid, and previous data remain

* Motor running 1s not possible when program mode has been selecled Thus, depress and

Lt Lights
return 1t to drive mode (Set to f5Y:YIVAS %

3.2 Operating Procedure in Program Mode

Operating
procedure

Key operation

Description

Key operation

——»

Set constant
selection

Constant No
setting

Data display

Data setting
& changing

v

Data storage

Drive mode
selection

SET

w: Lights

(PRG J

operator

are set.

e Data are changed

¢ Data are set.

¢ Data are stored.

* Returned to drive mode.

* Drive mode 1s switched to program mode

» Constants to be set and referenced are selected

5,1 - DI:] --:Mainly for selecting the functions of V/f and
external terminals

I‘:ﬁ - DD ---For changing characteristics
{:H- [ 1] ---For checking external terminals of digital

B,-, =[] ---For constants other than En
(Data of Sn-3 are displayed by 1010 )

¢ From the list of constants, data Nos to be set and referenced

* Previous value data are displayed.

-
L




3.3 Setting Change of Program Mode and Its Contents

Chenges of main functions and characteristics and are preset at the factory prior to

shipment
Functions Key operation Display Contents
(1) V/f pattern 5,—, -EE Sixteen different kinds of V/f patterns are pre-
selection pared to permit running corresponding to the type
(a) Fixed V/f of motor, load characteristics and operational
— conditions.
RUN T 15 patterns. Change of V/f patterns not permitted
DATA oot 1 pattern. Change of V/f pattern permitted
p 4
> 1 (Exarple) Change to the variable torque
RESET [T} characteristics
STOP V/f Patterns (15 kinds)
:::1 Spectfication N;:: h V/f Pattem :.::n Specrfication N::h V/t Pattern
o - Startng
DSPL// T:mue ®
— ow
“ENTR 50Hz ® 9 g 50Hz
| 4 Starting
9 ° Torque | @
0iA7% Wire |4 High
DRIVE ® E Starting
(#Rc ) 1 il &
& - P
E }?’Q’q i ?rlamng
€ o 1{
3 5:?;:;‘2 ration :‘ga @
72Hz ® ’.'g; 90Hz ©
[k} w0 72k g
Vanable 2
Torque | @ 5
1 H
-;‘ciﬁ 50Hz 8] 200 | @
g8 Vanable o
05 Torque | ® 2
L H
3 . Vanable o e E
H Torque | ® H
§L‘= 2 s
& |60H: — » © 180Hz ®
Torque | @ H
1 0

Note 1 Take account of the following corxiions and others when selecting V/f pattem
Pattem matching the voltage-frequency charactenstic of the motor

to the maximum motor

2 V/f pattern for hugh starting orque should be selected for
Long wirng distance
Large voltage drop at stan
AC reactor connected to 1put or output of the inverter
Use of motor of the rating below the max

For details contact Yaskawa representative




Functions

Key operation

Contents

(b) Arbitrary
\V/f

RUN

(DATA,

>
RESET

sTop

RUN
(DATA
>
RESET

sToP

=gy
(_NO.
RUN
(DATA,
>
RESET

sToP

r
]

ad N

£3
£
€3
£

Ry
€3
£3

V/f constants (Cn-01 to Cn-07)

Figure in below shows the relationship hetween
constants 1to 7 V max' V¢, and Vaun s
standardized with the input voltage of 200 V in
200-V and the input voltage of 400 V 1n 400-V
system Use the following formula to convert and
set VMAN, VC, and V Min

V MAXx = V max ¥ (200 V or 400 V)/Vin
Vec=Ve x(200V or400V)/Vin
V MIN=V min X (200 V or 400 V)/Vin
V max, V ¢, and V min are the actual
output voltages, Vin 1s input voltage J

To straighten V/f pattern

When FB = FmIN 1s set, V¢ setup Is
invalidated and the output voltages
of FA to Fmin become straight

Vmax
(02)

V¢
(0s)

OUTPUT VOLTAGE

Vi
(07)

V/f Characteristics by Control Constants 1 to 7




Functions Key operation Display Contents
™7
(2) Setting ,‘:ﬁ ':_,E Accele ation and deceleration time 15 set
acceleration (Example) Setting acceleration to 5 seconds
andt dec;al— ~E’g Setting deceleration to 8 seconds
reation time
Set points prior to shipment
Control Setting
rating Name Unit ?gtr;ng prior to
numkter 9 ., shipment
_ Accelera- ' £ “§Ea
Cn-08 tion ime | o ' 01~ oo P
Cn-n9 | Decelera- ' 1800 0 s ";f;»_"'g»:sf,‘i’;
tion time | 85 S a e
L',-' -33 » Acceleration time setting
R-N
DTA ,’3 E « Set point at factory prior to shipment
’ S H » Setting acceleration time to 5 seconds
RESET . u g
STOP
& u L.I'l -35 » Setting deceleration time
RUN oor
DATA v. u

>
RESET

STOP

ow
m
-

. 9
m\%
z \\r_

\

\
—
0

o
ps)
213
m

» Setting deceleration time to 8 seconds




10

RUN
DATA

>
RESET

STOP

©»
m
-

Q
%
o
-

\

m
2
-
0

I:
3

DRIVE

S5A-04

CJ
£3

C3
€3

]
3

o Running signal selection

Functions Key operation Display Contents

(3) Running (Example)
signal Mode of performing frequency setting and
selection running/stop by digital operator 1s changed to the

mode of frequency setting and running/stop at the
external terminal

not possible

Datg 0 ]I 1 | Setting prior
Digit ! to shipment
Runby [ EORBye
st frequency |f {;éﬁeﬁ;gx.;ﬂ
digit | command at qgr{ifhféggg‘a:g
9 external ’;‘dig%’glﬁ‘s’:gm 0011
o Sabe fe i
terminals  [‘GPerntoniv =
Run by | Rumbyii ity gen | | 1st
ang | TummIng iranniif x}j digit | | digt
RESHEEIAT Y
digit | command at *?*f“&‘;;%?ré&}fv ard 2nd
external fromdagitak]l 4 o dient
SHRLRAT LS g1l digi
terminals ‘gbqr_aﬁton:i"&
-Mgél.x;r};;jﬁe“é‘ -3 Main speed
\freguency: sy :| frequency
3Ird  [asfiniiie Run by
digit f%saf';qi,w 13 command digital
0.40V,£0:100% | 0-10v/100-0% | | operator
L0 mAVGH0M 4-20m A /100-0%
ath 1»%%1:591&13;}& Reverse
PSSR IRTREL S e
digit rota 1§1;1:;;;iv operation




Functions Key operation Display Contents
(4) Changing the (Example)
characteris- Characteristics of frequency command and
tics of changed First set the data of §4 -4 to 8005
frequency
command
,':n - :5’ » Frequency command gain
R-JN iy Settin "
. g at factory prior to shipment
DA TA o
(Example)
[] r
.. 20 * Output 1s 6011/
20% larger
than "re- .
quency éé
command %;
value (gain o
1.2)
E,-‘ - ,"-‘ + Freqiency 1 20m.\
command bias Frequeney command mput
v r + Setting at factory
u. o g atl
prior to shipment
H,
" e A bias of >
u. 5 0.5% 1s E’E_qu er limat
given to §'§ ) l,o(wce:_lllg;ll - (Cn—15
frequency _; = | g >§Froqucn<._\

d 64 >~ command gain
comman 3 (Cn13)
value. Frequency {

command bias N
(Cn-11) 4 20mA
En - :5 o Frequency Frequency command input
command upper limit
,’33 » Setting at factory prior to shipment

l':ﬁ' ’E

ca

€3

Uppe~ lmit of frequency output 1s limited to
80%

o Lower limit of frequency command

Setting at factory prior to shipment

« Lower limit of frequency output 1s limited to
10%.

Control Setting
constant Name Unit Srea'r'""eg prior to
number 9 shlpment
Frequenc
Cn—-13 [comman 001 | 001-200
gain
Frequenc
Cn—14 |comman 01%(00-255%
bias
Upper Iimit
Cn—15 |of frequency | 1% 0-110 %
command
Lower Limat
Cn—16 |of frequency | 1% 0-110 %
command

11
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Functions

Key operation

Display

Contents

(5) Selection of
protective
characteris-
tics

RUN

STOP
SET

FWD/REV

JOG

>
RESE T

RUN

(DATA,

>
RESET

STOP

[
m
-

o}
w
0
~
\

\
\

\
m
™\
-
P

I
.

@)
by
<
m

r
Lo

(Example)
7 5GI

cs.

-

[k
L

6. 8

-
¢

(Example)

Protective characteristics are changed to
“continuous operation after momentary power
failure™ and “electro-ther mal (constant totque)”

« Selection of protective characteristics

Data 0 ' 1 Setting prior
Digit | to shipment
" Wathoutfés7 44 With |
1st :(‘:f(}i"}'f}!ll;l(’)‘lis‘:}i‘ continuous
digit  opeTation d6f:,] operation for
‘mommentary;

momentary
power failure
Without stall
during
deceleration
Witk S 4] Wathout
3rd _"g‘l;eét'no‘-::‘;*i:;i electro-
'+;]-thermal

botves binlirs:
WAL St 7 o

2nd ‘ﬁ”‘tbst‘a“:’;
digit [SUringe s s
Eletation,

rdect

|
| 0000
|

P aise WA i TR
digit :':':,:‘.5:«';:;‘ motor
pretections: 5
161 | Electro-
ath  Ptheraral 245 ¢] thermal
(%ariable’s. . (constant
forqued: iy torque)

0 TiE i
sl protection
CEL&SHFoY S :
f
|
digit [(Ratiables’ s |
&

» Selection of motor rating current

Setting at factory prior to shipment
(Refer to page 27 )

To match with the rated current of applied motor




Functions

Key operation

Display

Contents

(6) Selection of
multiple
function
contact input

RUN
DATA

>
RESET

sToP
SET

,,
=
o

/REV

JOG |

4

RESET

R-L—J.N
DATA

>
RESET

STOP

[
m
-

JOG

4
]
B

RUN
DATA

>
RESET

STOP

[
m

o
n
o

L

\

m
P=4
—
B

*al,

DRIVE

'4

Sﬁ' o’

XN

o

(Example)

« Changing to 4-step speed operation + energy
saving operation
Function of external terminal (8) 1s changed to
energy saving operation.

First set the data in §4-JY to 8008

vy

Selection of the functions of external terminal (8)

External coasting to stop

Energy saving operation

Setting to 4-step speed

Frequency command 1 for multiple step speed
operation

Setting at factory prior to shipment

Setting to 60 Hz

Frequency command 2 for multiple step speed
operation

Setting at factory (Comblnatlon of external)

prior to terminals (5) and (6)
shipment Cn-21
Auxihary /(5) Open
Setting to frequency / (6) Close
15 Hz Master speed command
frequency (5) Close
command (6) Open
(5) Open Cn-28
(6) Open (5) Close
(6) Close
Control Setting
constant| Name Unit sz;"‘g prior to
number 9 shipment
Frequency BT
command 1
Cn-27 |[for multiple
step speed
setting 0.0 ~
01H:z
Frequency 396 Hz
command 2
Cn-28 |[for multiple
step speed
setting

13
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Functions Key operation Display Contents
(7) Selection of (Example)
contact Overtor que signal 15 output from contact output
output Applied inverter CIMR 7 5G2
functions (reference current 30A)
Motor 75 kW 4P (rated current of 26 8 A)
Overtorque 15 considered as the rated torque of
moto!
S,‘, - :E’ » Selection of contact output functions from (9)
and (10)
RUN
"_-: Setting at factory prior to shipment

>
RESET

sToP

J0G »
 NO ) RESFT

RUN

>
RESET

sToP

J0G »
L NO ) RESET

pe]
p=4

>
RESET

STOP
SET

Q
(%]
o
-

=

\

L
-

\
m
p=4
—
R

'Z—.
5

o
e
<
m

Selection of overtorque detection
Contact Output Function

Setting Descruptn:r; R—— psf:é:'nt%
ignal Leve
Value Name (Closed)  |shipment
RS Cortact durmgirur|Closed During run
Contact at zero
1 speed Closed Zero speed
2 Speed synchronized|Closed Speed | 0
contact synchronization ]
3 Overtorque detected|Closed Overtorque
contact idetection
4 Contact during UV |Closed During UV

+ Selection of overtorque detection running
characteris'ics

Selection at factory prior to shipment

With overtorque detection

Data Setting
0 1 prior to
Digit ishipment
1st Wathoutovers:- *|With overtorque -
digit ftorqué'detectidns|detection .
2nd  [Speed coni it :
digit |idz é‘efdgéﬂﬁ’é ~{Normal detection 0000
3rd Continuous: %3 5
dign_foperdtigietari onsting stop
4th VT T b Y
Lo S i e Koy o
digit [ demandivs

Overtorque detection level setting

Setting at factory prior to shipment (160%)

New setting (89%)

Control Setting
constant| Name Unit Sreat:‘mé; prior to
No 9 shipment
T
Overtorque ‘ﬁj"g?,?:. 7
Cn—23 |detection 1% [30~ 200 % 35 T60°%.5
level Krx SERTH
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