VS mini C Series
INSTRUCTION MANUAL

ULTRA-COMPACT ALL DIGITAL INVERTER
ADVANCED FUNCTION TYPE

. Upon receipt of the product and pridr to initial operation, read
these instructions thoroughly,.-and retain for future reference:
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PREFACE

YASKAWA’s VS mini is such a small and simpie
inverter; as easy as using a contactor. This instruction
manual describes installation, maintenance and
inspection, troubleshooting, and specifications of the
VS mini. Read this instruction manual thoroughly
before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

» Some drawings in this manual are shown with the protective cover or
shields removed, in order to describe detail with more clarity. Make
sure all covers and shields are replaced before operating this product.

« This manual may be modified when necessary because of improvement
of the product, modification, or changes in specifications.
Such modifications are denoted by a revised manual No.

+ To order a copy of this manual, if your copy has been damaged or lost,
contact your YASKAWA representative.

« YASKAWA is not responsible for any modification of the product
made by the user, since that will void your guarantee.
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NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation,
maintenance or inspection of the VS mini. ‘In this manual, NOTES FOR
SAFE OPERATION are classified as “WARNING” or “CAUTION".

/A\ WARNING

Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury to personnel. :

/A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result
in minor or moderate injury to personnel and damage to equipment.
It may also be used to alert against unsafe practices.

Even items described in [ A CAUTION | may result in a vital accident in some

situations. In either case, follow these important notes.

@ - These are steps to be taken 1o insure proper operation.

RECEIVING

/A CAUTION

(Ref. page)
* Do not install or operate any inverter which is damaged or
has missing parts.
Failure to observe this caution may result in personal injury or
CQUimenl damage. ........................................ 12
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MOUNTING

A\ CAUTION
(Ref. page)

» Life the cabinet by the cooling fin. When moving the

unit, never lift by the plastic case or the terminal covers.

Otherwise. the main unit may be dropped causing damage

EOthe UNIt.« » v v« v o v et s ittt et s i s s e nensasanansaranees 14
» Mount the inverter on nonflammable material {i.e. metal).

Failure to observe this caution canresultinafire.- -« -« .« - o 0. 14

« When mounting units in an enclosure, install a fan or

other cooling device to keep the intake air temperature

below 122°F (50°C).

Overheating may cause a fire or damage to the unit,« <+« v+ oo oo - 15
* The VS mini generates heat. For effective cooling,

mount it vertically.

Refer to the figure in “Mounting Dimensions” on page15.

WIRING

/A\ WARNING

(Ref. page)
* Only commence wiring after verifying that the power
supply is turned OFF.
Failure to observe this warning can result in an electrical shock
L B TR T T T T S OO 16

* Wiring should be performed only by qualified personnel.

Failure to observe this warning can result in an electrical shock

O AT, v s e v e i s it it e et e st e enanassnnnannas 16
* When wiring the emergency stop circuit, check the wiring

thoroughly before operation.
Failure to observe this warning can result in personal injury. - - -+ - 16

4
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(Ref. page)
« Make sure to ground the ground terminal @.
(Ground resistance : 100€ or less)
Failure to observe this warning can resuli in an electrical shock
OF A firE. s e s o e enearevortuntnensasrataasorsonesasaneanansas i7

| /A CAUTION

‘ (Ref. page)
« Verify that the inverter rated voltage coincides with the

AC power supply voltage.

Failure to observe this caution can result in personal injury

or a fire.
« Do not perform a withstand voltage test of the inverter.

It may cause semi-conductor elements to be damaged.
» To connect a braking resistor, braking resistor unit or

braking unit, follow the procedures described in

this manual.

Improper connection may cause a fire.. -« «ooeeeervriieni 17
« Make sure to tighten terminal screws of the main circuit

and the contro! circuit.

Failure to observe this caution can result in a malfunction.

damage OFaAfIre. c v v v vt ten st s a it it ananessasssannensns 16
» Never connect the AC main circuit power supply to

output terminats U, V and W.

The inverter will be damaged and invalidate the

guaran{ee_ .................................. e e e e e e 16
. « Do not connect or disconnect wires or connectors

while power is applied to the circuit.

Failure to observe this caution can result in personal injury.
» Do not change signals during operation.

The machine or the inverter may be damaged.

' -
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OPERATION

/A WARNING

(Ref. page)
» Only turn ON the input power supply after replacing
the digital operator/blank cover (optional) and switching
the dip switch. Do not remove the digital operator or
the covers while current is flowing.
« Failure to observe this warning can result in an electrical shock.- -+ - 20

* Never operate the digital operator or the switches
when your hand is wet.
Failure to observe this warning can result in an electrical shock.

» Never touch the terminals while current is flowing, even
during stopping.
Failure to observe this warning can result in an electrical shock.
* When the fault retry function is selected, stand clear of
the inverter or the load, since it may restart suddenly
after being stopped.
(Construct machine system, so as to assure safety for personnel,
even if the inverter should restart.) Fatlure to observe this
warning can result in personal injury.. < -« c ool 38

» When continuous operation after power recovery is
selected, stand clear of the inverter or the load, since
it may restart suddenly after being stopped.
(Construct machine system, so as o assure safety for personnel,
even if the inverter should restart.) Failure to observe this
warning can result in personal Injury.« =« v covvevenei i, 34

« Since the digital operator stop button can be disabled
by a function setting, install a separate emergency
stop switch. '
Failure to observe this warning can result in personal injury.
* |f an alarm is reset with the operation signal ON, the inverter
restarts automatically. Only reset the alarm after verifying
that the operation signal is OFF.
Failure to observe this warning can result in personal injury.. ... ... 20

6
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A\ CAUTION

(Ref. page)

» Never touch the heatsink or'braking resistor since
the temperature is very high.

Failure to observe this caution can result in harmful bums
to the body.

« Since it is easy to change operation speed from low to
high speed, verify the safe working range of the motor
and machine before operation. ,
Failure to observe this caution can result in personal injury
and machine damage.

« Install a holding brake separately if necessary.

Failure to observe this caution can result in personal injury.

+ Do not change signals during operation.

The machine or the inverter may be damaged.

« All the constants of the inverter have been preset

at the factory. Do not change the settings unnecessarily.

-

The inverter may be damaged_ ............................... 20

MAINTENANCE AND INSPECTION

/A WARNING

(Ref. page)

» Never touch high-voltage terminals in the inverter.
Failure to observe this warning can result in an electrical shock- -~ -~ 59

- Disconnect all power before performing maintenance
or inspection. Then wait at least one minute after
the power supply is disconnected and all LED's are
extinguished.
The capacitors are still charged and can be dangerous. ==« «x- - 59
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/A\ WARNING

(Ref. page)
* Do not perform withstand voltage test on any part
of the VS mini.
This electronic equipment uses semiconductors and is
vulnerable to high VOIAZE. -« v oo i e e 59

* Only authorized personnel should be permitted to perform
maintenance, inspections or parts replacement.
[Remove all metal objects (watches, bracelets, etc.)
before operation.]
(Use tools which are insulated against electrical shock.)
Failure to observe this warning can result in an electrical shock.- - « - - 59

/A CAUTION

* The control PC board employs CMOS [Cs.,

Do not touch the CMOS elements.

They are easily damaged by static electricity. <« «vcveveeeian... 59
* Do not connect or disconnect wires or connectors

while power is applied to the circuit.

Failure to observe this caution can result in personal injury.. .- ... .. 59

Others

/A WARNING

\ + Never modify the product.
Failure to observe this warning can resuit in an electrical shock or
personal injury and will invalidate the guarantee.

8
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WARNING LABEL

. PLASTIC COOQLING FIN
CASE /
.

- STATUS
INDICATOR
LAMP

TERMINAL
— COVER

¢
. TERMINAL
COVERS

Warning Label

/A WARNING

May cause
electric shock.

« Disconnect all
power before
opening terminal

. cover of unit. Wait

1 minute until DC

Bus capacitors

discharge.

Downloadl
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A warning label is displayed on the front cover of the inverter, as shown
below. Follow these instructions when handling the inverter. '

Digital operator JVOP-120

Blank cover (optional)
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1. RECEIVING

After unpacking the VS mint, check the following :

O Verify that the part numbers match your purchase order or packing slip.
0 Check the unit for physical damage that may have occurred during

shipping. .

If any part of VS mini is missing or damaged, call for service tmmediately.

® Checking the Name Plate

Japan Domestic Standards for Types of 3-phase,
200VAC, 0.13HP (0.1kW)

INVERTER MODEL — ¢ MODEL : CIMR-XCJA 20P 1 SPEC : )
INPUT SPEC. — ™ TRPUT : AC 3 PH 200-230Y 50,760 Hz D.OA
OQUTPUT SPEC. — "C5TTRIJT - AC 3 PR 0-230V 0.KVA 08A
LOTNO. - P17 7O MASS 0.5 kg | — MASS
SERIAL NO. — EERT D PEG - ~ PROM NO.
k ¥ YASKAWA ELECTRIC CORPORATION  JAPAN MS y

CIMR —XCJA20P 1

Inverter I:Applicabte maximum motor output
VS mini series 0P1: 0.13HP (0. 1kW)
0P2 : 0.25HP (0.2kW)
Type to
J : Low-carrier type ————————— 1P5 : 2HP {1.5kW)
B: Low-noise type "P" indicates a decimal point.
Specilications L Voftage class .
A Japan domestic standards 2 : Three-phase, 200V

€ : Buropean standards B : Single-/three-phase, 200V

A Singte-phase, 100Vv*

* Low-carrier type is not
provided for this class.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

2. IDENTIFYING THE PARTS

Elf_g%ﬂ(: COOLING FIN Digital operator JVOP-120
| ! Used for setting or changing
STATUS TERMINAL | [ O}f constants.
INDICATOR — COVER 0 O
LAMP N |
| NAMEPLATE Blank cover (optional)
In models with blank cover, the
blank cover is mounted in place

!t

)
X TERMINAL

of the digita! operator.

COVERS
TOP BOTTOM
Opening the
terminal covers
©
m }_,.’-MAIN CIRCUIT TERMINAL BLOCK
= :
= :
| 0o
| ao
: oc
: T _ }/CONTROL CIRCUIT TERMINAL BLOCK
S MAIN CIRCUIT TERMINAL BLOCK
s miEp
GROUND TERMINAL &
13
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3. MOUNTING

B Choosing a Location to Mount the Inverter
Be sure the inverter is protected from the following conditions :

0O Extreme cold and heat. Use only within the ambient temperature range :
14 to 122°F (-10to +50C)

C Rain, moisture.

O OQil sprays, splashes

O Salt spray

O Direct sunlight. (Avoid using outdoors)

O Corrosive gases (e.g. sulfurized gas) or liquids

O Dust or metallic particles in the air.

'O Physical shock, vibration.

0 Magnetic noise. (Example : welding machines, power devices, etc.)
O High humidity.

O Radioactive substances.

DO Combustibles : thinner, solvents, etc.

14
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1.18 in.
{30mm)
OR MORE

B Mounting Dimensions

To mount the VS mini, dimensions as shown below are required,

e s e mmand e kg

RN
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4. WIRING

® Wiring Instructions

(1) Connect the power supply wiring to terminals L1(R), N/L2(S) and L3(T)
on the main circuit input side (top of the inverter).

Inverter Power Supply Specifications

200V 3-phase Input | 200V Single-/3-phase Input Power Supply Spegification | 100V Single-phase Input
Power Supply Product Power Supply Specification
Specification Product | CIMR-XCIB] Product

CIMR-XCTIT_ 2 CIMR-XC_T"A T
Connect to L1(R), 3-phase input : Connect to L1(R), NAL2(S), L3(T)

NAL2(S), L3T) Single-phase input : Connect to LI(R), NL(S) Cormect 1o L{R), NA.2(S)

) Connect the motor wiring to terminals U, V and W on the main circuit
output side (bottom of the inverter).

(3) Separate the inverter wiring from the motor wiring — 328ft (100m) max.
If the wiring distance between inverter and motor is long, reduce the
inverter carrier frequency. For details, refer to “Reducing motor noise
or leakage current (n37)” on page 42.

(4) Control wiring must be less than 164ft(50m) in length and separate from
the power wiring. Use twisted-pair shielded wire when inputting the
frequency signal externally.

a Wire and Terminal Screw Sizes

|

|

| Wire

| Circuitf Model Terminal Symbol  [Screw Size - Type

o2 AW
| CIMR-XC_]
| Main 2“3333‘ \ 3' 3 I{,B;) - 0.7510°2 181014 {600V Vinyl-
ain  |{Japan use) (Y. V., W, sheathe

| Circuit (B EXCT M3.5 {100V single-phase: \|{ 100V single-phase’ wire of
(Europe usejil, V. W, @

: gg ?:Z ‘Sqiq ?% iBM Twisted : 0.5 to 0.75] Twisted : 20 to 18
Common Lo PR, FLL AM, Single : 0510 125 |Single : 2010 16 | Shielded

| Sﬁggﬁ‘ o all AC, PA, PC — wire or
models MA. MB. MC Twisted : 0.5 to 1,25 Twisted : 2010 16 |€quivalent

l T Single : 0.5to 1.25 |Single : 20 to 16

|

16
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® Wiring the Main Circuit

MCCB or
ground fault
interrupter.

. » Main circuit input power supply —— |

L« Braking resistor connection

iona

Connect the power supply wiring
to input terminals LI(R), N/L2(S)

To connect the braking resistor,

and L3(T) [LI{R). N/L2(S) for
single-phase specifications].
Never connect them to U, V, W,
Bl orB2.

Otherwise the inverter may be
damaged.

» Grounding {Use ground
terminal @& .)

Ground resistance should be
1002 or less.

Never ground the VS mini in
common with welding machines,
motors, or other electrical equip-
ment.

When several VS mini units are
used side by side, ground each

cul the protector on terminals
Bl and B2.

unit as shown in examples (a) or
{b) below. Do not loop the
ground wires as shown in
example (c).

O O X

@ L =

(v) (b)

Wiring th in circuit terminal

Download
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To protect the braking resistor
from overheating, install a
thermal overload ‘relay between
the braking resistor and the
inverier,

This provides a
sequence which shuts off the
power supply, by a thermal
relay trip contact.

Use this same procedure when
connecting a braking resistor
unit.

» [nverier output

Connect the motor terminals to
U, VvV, W.

Connect with a Phillips (plus) screwdriver.

17
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a Wiring the Control Circuit

Terminal functions described below are based on factory settings.

[ I

EXTERNAL L@J PHDTgLﬁ_gH%‘LER
I ‘ ‘ FR

FAULT s MEETOE%ENCY (FAULT OUTPUT)

0|0 |0|010

sR| st |sc|Fs|FR|FC
TTB@EC:

‘l 1]
Foor 'detju s, refer to “Standard FORWARD | st FREQUENCY SETTING
Wiring” on page 68. RUNISTOP (&% L]._Lﬂfﬁf VOLUME RESISTOR

Wiring the control circuit terminals

E

5
—i® O
18 O

|

0100

MA | MB [ MC

oo | o
I
CONTACT QUTPUT

O

[QUTPUT DURING RUN)

o—lge O

Screwdriver blade width

0.0186 in. max ?2059?“';” max

(0.4 mm)

Insert the wire into the lower part of the terminal block and connect it tightly

with a screwdriver.

0.22in.
{5.5mm

—H__ Wire sheath strip length must be 0.22in. (5.5mm).

Open the control circuit terminal cover and verify that the strip length is
0.22in. (5.5mm).

SCALE
( /
CONTROL CIRCUIT___ ] 55/ [P O DO
TERMINAL BLOCK m ) |pecscso
) S

18
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& Wiring Inspection

After completing wiring, check the following :
O Wiring is proper.
0 Wire clippings or screws are not left in the unit,

. O Screws are securely tightened.

O Bare wire in the terminal does not contact other terminals.

ore)

If the FWD (REV) run command is given during the operation mode
(MODE = 1, 3 or 5) from the control circuit terminal, the motor will start
automatically after the main circuit input power supply is turned ON.

19
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5. OPERATING THE INVERTER

m Test Run

The inverter operates by setting the {requency (speed).

There are two types of operation modes for the VS mini : .
@ Run command from the digital operator.

@ Run command from the control circuit terminal,

Prior to shipping, the drive is set up 1o receive run command and frequency
reference from the operator. Below are instructions for running the VS mini
using the digital operator. For instructions on using the control circuit
terminals, refer 1o MODE description on page 26.

Operator] 12-LED Status Indicator

Operation Steps Display Display LED

[L]

(1) Tum ON the power supply. 6.0 ighis.  { RUN Q
Frequency reference {680Hz} is ALARM P
displayed. (Operation reacy)

(2} ?933 60 RUN ’K?:’
Tho molo otes b | e
e iowed o opocte oo | | D st TS

(3) Press %m stop 6.0 motor.
miotor rotation.

Status indicator lamp -‘O: :ON é : Biinking @ : OFF

Operation Check Points

0 Motor rotates smoothly.
0 Motor rotates in the correct direction. .

0 Motor does not have abnormnal vibration or noise.

O Acceleration or deceleration is smooth.
0 Current matching the load flows.

O Siatus indicator LED’s and digiial operator display are correct.
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the motor. L
(Press to reset at faults.)
( FREF FOUT IouUT
Frequency reference| Output frequency Cutput current
setting/monitoring monitor monitor
! Green 9 FR
i ACC DEC Operator RUN
Accel time Decel time command FWD/REV
L selection
~ FBAS
FMAX VMAX Max. vollage outpul
frequency
Max. frequency Max . voltage (base frequency)
Red; THR
Electronic thermal MGDE PRGM
reference current | Operation mode | congiant no./data
_ [(Motor rated current) selection

m Operating the Digital Operator

All functions of the VS mini are set by the digital operator. Below are
descriptions of the display and keypad sections.

Display section J

FREF|FOUT | 1OUT

ACC | DEC | F/R

Press to switch _

between L

12-function LED's.

Press to increase —__|
constant no./data
value.

AUN
Press to run —--—-""""l
DGITAL OPERATOR NVOF- 120

FMAX|VMAX| FBAS

THR |MODE[PRGM

™~ DSPL

TA

STOP
RESET

[ENTEH-""'_

VN

o

gt

o

\\

Function display LED’s

LED switches to another function
each time is pressed.
The displayed data can be changed.

LED.)

no./data value.

Press to stop the motor.

Status display, fault display,
constant data display

Press to decrease constant

. Press to enter the constant data.
(Displays the constant data when

selecting constant no. by|PRGM

Download
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Description of Status Indicator LED’s

There are two LED’s on the upper left section of the face of the VS mini.
The inverter status is indicated by various combinations of ON, BLINKING
and OFF LED’s.

- :ON $ :BLINKING ® :OFF

RUN [ ] [(Greem) © ]Operaﬁon eady £t

. Normai Operation
ALARM E:J (Red) ® (During Stop) PN ]

For the details on how the status indicator LED’s function at inverter faults,
refer to Section 8 “FAULT DIAGNOSIS AND CORRECTIVE ACTIONS™
on page 60. If a fault occurs, the ALARM LED lights.

o

The fault can be reset by turning ON the fault reset signal (or depressing
key on the digital operator) with the operation signal OFF or by
turning OFF the power supply. If the operation signal is ON, the fault
cannot be reset by the fault reset signal.
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m LED Description

By pressing (DSPL) on the digital operator, each of the function LED’s can be

selected.

The following flowchart describes each function LED.

v\t

FREF

[

Frequency reference setting/monitor {Hz)
Sets VS mini operation speed.

y

L

FOUT

LN B Y

Output frequency monitor (Hz)

Displays frequency that VS mini is currently
outputting.

Setting disabled.

§ G

LI B

louT

LA Y

Qutput current monitor (A)

Displays current that VS mini is currently
outputting.

Setting disabled.

| HCES

LI

ACC

F 1A

Acceleration time (sec)

Sets the time needed for the motor to
accelerate to the maximum output
frequency from the stopped status.

} o

LI

DEC

L B ¥

Deceleration time {sec)
Sets the time needed for the motor to stop
from the maximum output frequency

¥ G

L

F/R

F ol

FWD/REV run selection
Sets the motor rotation direction when

run command is given by the digital operator.

For (lorward run) = ~ £ (reverse run)

V o
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If the VS mint loses
power while in one
of these modes, it
will return to this
mode once power is
restored.

FREQ.
MAX. 1= !
QUTPUT !
FREQ. |
p—
ACCEL TIME  DECEL TIME
RUN
COMMAND[on |
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Setting
enabled
only
during
stop.

24

{

LI W 4

FMAX

[ T Y

Maximum output frequency (Hz)
Sets the maximum output frequency.

¥ Gmo

LI

VMAX

Foron

Maximum voltage (V)
Sets the maximum vgltage that VS mini
outputs. (Motor rated voltage setting}

| JC2N

L T

FBAS

[ I

Maximum voltage output frequency (Hz)
Sets frequency when the maximum
voltage is output. (Base frequency)

J o

L I

THR

LA B Y

Electronic thermal reference current (A}
Sets motor rated current. The following
table shows the standard set value for
each capacity. When the applicable
motor rated current value diifers from
the value listed below, change the set
value. When set to 0.0A, motor overload
protection will not be activated.

VS mini Model 20P1[20P2|20P4 | 20P7 [21P5
CIMR-XCI_ AL BOP1|BOP2(BOP4|BOP7
CIMR-XCIE™ AOP1|A0P2|A0P4|ADP7

Max. Applicable  |0.13]0.25[05] 1 | 2
Motor Output HP(KkW)|(0. $)[(0.2)|(0.4) (0.75){(1.5)

Motor Current '
Factory Setting (A) 0611111933862

Downloaded f}om www.Manualslib.com manuals search engine

¥ &

VMAX AL e a1

Sets V/f patien
which matches
the motor
characteristics
according to
FMAX, VMAX
i and FBAS.

VOLTAGE
v

FBAS FMAX

! FREQ.
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MG

Operation mode selection

Selects whether operation is performed
by accessing the digital operator or the

control circuit terminals. The table below
shows a description of the possible

L

MODE

F AN B Y

values for this function. For details of
each value, refer to page 26.
Setting|Run Command|Frequency Reterence
Operator
. 0 |Operator (Frequency Referencel)
Settlr;g 3 Contro! Circuit |Operator
en?b ed Terminal SF, SR (Frequency Referencel)
only Control Circuit Terminal
during 2 [Operator FR (Voltage input)
stop. 3 Control Circuit  |Control Circuit Terminal
' Terminal SF. SRFR (Voltage input)
Control Circuit Terminal
4 . OperaIOr ER (Currenl lanﬂ.)
5 Controt Circuit  |Control Circuit Terminal
Terminal SF. SR|FR {Cument input)

¥ G

Constant No./data
PRCM| set o change the data by using constant no.
" 'Y (Refer to page 29 and after.)

¥ e

Return to| FREF

Mg
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Detailed Description of | MODE | (Operation Mode Selection)
Setting : 0

—Sorny ] u @ Give RUN/STOP command amI:i §et
E - frequency by operating the digital
oaga

— Use |F/R| to alternate between

FWD/REV run.

Setting: 1
Use the digital operator keys to set

' ao
FWD RUNISTOPL 2> 15F |88} the frequency.
O—— SR
REV RUN/STOP E o

T UUse the switch connected to the

control circuit terminal to alternate
between RUN/STOP and FWD/REV
run.

Setting : 2 _ 8o~y p @ Give RUN/STOP command by

operating the digital operator.
rs |B8||l-«—— Use |F/R| to alternate between

FREQ. L« e oo
SETTING o FWD/REV run.

T Set frequency by analog voltage
signal [0-100% (max. frequency)/
0-10V] from the control circuit

terminal.
. . ~ Use the switch connected to the
Sefting : 3 —o 7 7 () control circuit terminal to alternate
FWD RUNISTOP o SF between RUN/STOP and FWD/REV

REV RUN/STOP e 22 & run.
FREQ Fs Set frequency by analog voltage
SETTI'NGEE"__“_ FR et signal [0-100% (max. frequency)/

FC 0-10V] from the control circuit

terminal.

Note : To set frequency reference with a volume resistor, it will be 100% at rotation ratio of
5 80%. To set frequency reference to 100% at rotation ratio of 100%, set constant n39
(frequency reference gain) to approx. 1.2,

Setting:4o0r5
For details, refer to “Setting Frequency by Current Reference Input” on page 50.

26
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® Simple Data Setting

operation of the VS mini is possible.

By using the function LED’s on the digital operator simple accel/decel

Following is an example in which the function LED’s are used to set
frequency reference, acceleration time, deceleration time, and motor

direction.
. rator | 12-LED Status Indicator
Operation Steps Display Display LED
1. Tum ON the power supply. 8.0 21t '
FREF | RO Q
1 ALARM P
2. Set frequency. 1
Press to move 0 |FREF]. 6.0 FREF
3. Press to display 60.0. 60.0
[B spiay (Blinking)
4. Press |ENTER] . 600
5. Set the acceleration time. 100 ;\C;C,
Press [DSPL] to move to[ ACC] . — =
6. Press to display 15.0." 15.0
) (Biinking)
7. Press . 150
8. Set the deceleration time. l\)ElC’
Press [DSPL) to move| DEC] . 100 ad
9. Press | v | to display 5.0. 5.0
E] Py (Blinking)
10. Press [ENTER). 50
11. Monitor output frequency. }; O‘U:r
Press |[DSPLJ to move to 0.0

L I
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, rator | 12-LED Status indicator
Operation Steps gé‘f,.ay Display LED
12. Press (RUN). 60.0 RUN X
The motor acoelerates to 60Hz in —1—— |ALARM o
15 seconds. =
13. Press to stop the motor. 0.0 RUN o
The motor decelerates to stop in 5 ALARM ®
Seconas.
14. Rotate the motor in reverse direction.
Never rotate the motor
. in reverse in applications
where reverse run is
not allowed. \
Press DSPO o move 0 [FR]. | For
15, Press (» ] or (v ] to display ~ £ rEu
(Blinking)
16. Press{ENTER). ~Eo
17. Press [RUN. AUN Xt
Reverse run starts. ‘ N T ALARM e
STOP
18. Press RESET 1o stop the motor. AUN (:)
ALARM L

28
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6. PROGRAMMING FEATURES

Factory settings of the constants are shown as [ in the tables.

m Constant Set-up and Initialization

Constant selection/initialization (n01)

The following table describes the data which can be set or read when n01 is
set. -

. -Constant that Constant that
Setting can be set can be referred
o
(Constant write disable) no1 nd1i to n6S
1 ) n01 to n60 n01 to nBS
2t07 Not used {disabled)
8 Initialize
9 Initialize (3-wire sequence)*
(Constant Initialization)

* Refer 10 page 47.

« E e » appears on the LED display for one second and the set data returns to 1ts

. initial values in the following cases :

(1) The set values of in}:)ut terminal function selection 1, 2 and 3 (n06. n07 and n08) are the
same.. -

(2) If the following conditions are not satisfied in the torque panem/semng (V/f pattern.setling) :
Max. output frequency (n24) 2 Max. voltage output frequency (n26)
> Mid. output frequency (n27)
2 Min. output frequency (n29)
For details, refer to “Adjusting torque according 10 application” (V/f pattern setting) on page
51.

(3) If the following conditions are not satisfied in the Jump frequency setting :
Jump fréquency 3 (n58) £ Jump frequency 2 (n57)
< Jump frequency 1 (n56)

{4) If Frequency reference lower limit (n42) s Frequency reference upper limit (n41)
{5} If Electronic thermal reference current (n31) S 120% of inverter rated current

(6) If the following is set when reverse run prohibit is set (n(}5=1) :
Reverse run is set by function LED[FR] or by FWD/REV run selection (n04).

29
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m Setting Operation Conditions

" Reverse run prohibit (n05)

Setting

Description

0

Reverse run enabled.

1

Reverse run disabled.

Multi-step speed selection

“Reverse run disabled” setting does not accept a reverse run command from
the control circuit terminal or digital operator. This setting is used for
applications where a reverse run command can cause problems.

By combining frequency reference and input términal function selections.

up to 8 steps of speed can be set.

8-step speed change

n02=1 {operation mode selection )

nli1=25.0Hz
n12=30.0Hz
ni13=35.0Hz
ni4=40.0Hz
nl15=45.0Hz
n16=50.0Hz
nt7=55.0Hz
n18=60.0Hz

n()6=4 (Multi-function contact input terminal)

n07=5 (Multi-function contact input terminal)

n08=6 (Multi-function contact input terminal)
n43=1 (Terminal FR function selection)

FWD
RUNISTOP —=

— 5

FRLSMLCAIL L L
MULTI-STEP

$
g‘ ULTI-STEP

REV RUNISTOP ——

PEED REF, 1 5=
PEED REF, 2 ==

SF

SR
S1

30
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L SPEEOREF 3 = 33
SC
FS

FAULT RESET s—

»

When n02 is set at 2. 3, 4 or 5,
frequency reference 1 (nl1)
becomes disabled. To output
a reference from control circuit
terminal FR, set n43 to 0.
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(n14)800H
{013} X 0Hz /
(12 B

FREQUENCY (n19) %04z S
REFERENCE ’

(17
(n16) S0.0H:

(15 €0K1 /]
—

(n18)
BoHz

—

600 Hr

—

FWD (REV) ON

RUN/STOP

MULTI-STEP
SPEED REF. 1 QN ON

ON

ON

(TERMINAL S1)

MULTI-STEP CN

ON

SPEED REF. 2
(TERMINAL $2)

o

MULTI-STEP
SPEED REF. 3
(TERMINAL S3)

ACCEL/DECEL TIME SELECTION

ACCEL TIME 70

n22

n20

DECEL TIME n21

n23

n2i

23) 1s selected.

Operating at low speed

command has priority.

Name Constant No. Setting
Jog frequency reference 19 Factory sefting : 6.0Hz
Jog command 6,7, 8 Set to “7” for any constant.
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| Multi-step speed reference 3 is used in common with accel/decel time
selection. When multi-step speed reference 3 is turned OFF, accel/decel
time 1 (n20, 21) is selected. When it is turned ON, accel/decel time 2 (n22,

. By inputting a jog command and then a forward (reverse) run command,
operation is enabled at the jog frequency set in n19. When multi-step speed
references 1, 2 or 3 are input simultaneously with the jog command. the jog

31
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Adjusting frequency setting signal

FREQUENCY
REFERENCE

MAX,
OuUTPUT
FREQUENCY

MAX.
ouTPUT
FREQUENCY

ov
t4ma)

10V fGAIN
{20mA)

[ )indicates when cureat
reference nput is selected.

When the frequency reference is output by
analog input of control circuit terminals FR
and FC, the relation between analog voltage
and frequency reference can be set.

» Frequency reference gain {(n39)

The analog input voltage value for the
maximum output frequency (n24) can be set
in units of 0.01 times.

Factory setting : 1.00

» Frequency reference bias (n40)

The frequency reference provided when
analog input is OV (4mA) can be set in units
of 1%.

(n24: Maximum output frequency = 100%)
Factory setting: 0%

Gain : Outputs 100% (max. output frequency : [FMAX], n24) at [A]V.

= n39

-y
Y

Bias : Qutputs % (ratio to max. output frequency) at OV,

= n40 = [B]%

Typical Setting
® At0to 5V input

MAX. QUTPUT
FREQUENCY
{100%)

0%

ov bV 10V

Gain : Constant n39=0.50
Bias : Constant n40=0

32
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@ To operate the inverter with
frequency reference of 50% to
100% at 0 to 10V input

MAX. OUTPUT|
FREQUENCY
(100%)

50%

ov 10V
Gain : Constant n39=1.00
Bias : Constant n40=50
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Adjusting frequency upper and lower limits

» Frequency reference upper limit (nd41)
Sets the upper limit of the frequency reference
in units of 1%.
(n24: Maximum output frequency = 100%)

Factory setting: 100%
< rrequUENCY Frequency reference lower limit (n42)
INTERNAL UPPER LMIT  Sets the lower limit of the frequency reference
FREQUENCY f in41) in units of 1%.
REFERENCE E%EBE&TFJ” (n24: Maximum output frequency = 100%)
. S indd) When operating at frequency reference 0,
SET FREQUENCY REFERENCE operation is continued at the frequency

reference lower limit.

However, when frequency lower limit is set to
less than the minimum output frequency
(n29), operation is not performed.

Factory setting: 0%

Using two accel/decel times

DECEL
‘ ACCEL TIME 1" AcCEL ?i%ﬁ:EE Lz*
TIME 1 {n21)  TIME 2 (n23)
ouTpuT | n20) "

FREQUENCY| \o

FORWARD ON
{REVERSE)
RUN COMMAND

ACCEL/DECEL
TIME SELECTION ON
(TERMINAL S1, 52 or S3)

* When “deccleration to a stop™ is selected (n03 = 0), .

By setting input terminal function selection (n06, 07 or 08) to “8 (accel/decel time
select)”, accel/decel time is selected by turning ON/OFF the accel/decel time
select (terminal S1. 82 or 83).
At OFF : n20 (accel time 1)
n21 (decel time 1)
At ON :n22 (accel time 2)
n23 (decel time 2)

33
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; No. Name Unit | Setting range | Initial setting

\ n20 | Accel time 1 0.1s | 0.0to0999s 10.0s

| n21 | Deceltime 1 | O.1s | 0.010999s 10.0s
n22 ) Acceltime2 | O.1s 0.0 to 999s 10.0s
n23 ! Deceltime 2 | 0.1s 0.0 to 999s 10.0s

* Accel time
Set the time needed for output frequency to reach 100% from 0%.

* Decel time
Set the time needed for output frequency to reach 3% from 100%.

Automatic restart after momentary
power loss (n36)

When momentary power loss occurs, operation restarts automatically.

Setting Description

o |Continuous operation after momentary power loss
not provided.

- Continuous operation after power recovery within
0.5 second

%4 Continuous operation after power recovery (Fauit
output not provided)

* Hold the operation command to continue the operation after recovery from a momentary
power loss,

T When 2 is selected, operation restarts if power supply voliage reaches its normal level.
No fault signal is output.

Soft-start characteristics (n49)

To prevent shock at machine start/stop, accel/decel can be performed in S-
curve pattern.

Setting S-curve characteristic time
0 S-curve characteristic not provided
1 0.2 second
2 0.5 second
3 1.0 second

1 Note : S-curve characteristic time is the time from accel/decel rate Q o a regular accel/decel
| rate determined by the set accel/decel time.
\
\

| 34
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FREQUENCY

- TIME

REFERENCE | :
! - OQUTPUT . .
| ; FREQUENCY
QUTPUT ! i
FREQUENCY ! 5

S-CURVE CHARACTERISTIC TIME (Tsc)

The following time chart shows FWD/REV run switching at deceleration to
a stop.

FORWARD RUN COMMAND =—d{

REVERSE RUN COMMAND —— —r
ACCELERATION -5 4 DECELERATION & DC INJECTION BRAKING

MIN. QUTPUT FREGUENCY IL’Y}E AT STOP

n29 ;

a
e
L

MIN. OUTPUT LS
FREQUENCY n29

S-curve characteristics in £ :  ACCELERATION X

R

OUTPUT FREQUENCY

27 DECELERATION

Torque detection

If an excessive load is applied to the machine, output current increase can be
detected to output alarm signals to mulu-function output terminals MA, MB
and PA.

To output an overtorque detection signal, set output terminal function
selection nQ9 or ni0 to “overtorque detection” (setting: 6).

-MQOTOR CURRENT

[a]o] FYITIEEmeour AU, W S,

. MULTI-FUNCTION OUTPUT SIGNAL 5 T T TIME
(OVERTORQUE DETECTION SIGNAL) 5 P '

TERMINAL MA, MB, PA : [on] . [on

L4 n52 b~ 52

35
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« Overtorque detection function selection (n50)

Setting

Description

0

Overtorgue detection not provided

1

Detected during constant-speed running,
and operation continues after detection.

2

Detected during constant-speed running,
and operation stops during detection.

3

Detected during running, ‘
and operation continues after detection.

4

Detected during running,
and operation stops during detection.

36

(1) To detect overtorque at accel/decel, set to 3 or 4.

(2) To continue the operation after overtorque detection, set to 1 or 3.
During detection, the operator displays “oi 3" alarm (blinking).

(3) To halt the inverter by a fault at overtorque detection, set to 2 or 4. At
detection, the operator displays “oiL 3~ fault (ON).
» Overtorque detection level (n51)

Seis the overtorque detection current level in units of 1%. (Inverter rated
current = 100%)
Factory setting: 160%

» Overtorque detection time (n52)

If the time when motor current exceeds the overtorque detection level
(n51) is longer than overtorque detection time (n52), the overtorque
detection function operates.
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Frequency detection (n53)

Effective when output terminal function selections n09 or nl0 are set to
“frequency detection™ (setting: 4 or 5). “Frequency detection” turns ON
when output frequency is higher or lower than the frequency detection level
(n53).

. * Frequency detection (Ouiput frequency 2 Frequency detection level)
(Set n09 or n10 10 4™))

RELEASE
WIDTH
- 2Hz

A Nt

FREQUENCY DETECTION
LEVEL [Hz] {n53)

QUTPUT
FREQUENCY

FREQUENCY
DETECTION ON
SIGNAL

* Frequency detection (Output frequency S Frequency detection level)
(Setn09 ornlO to *S™)

RELEASE
WIDTH FREQUENCY
+ 2Hz DETECTION
g L, SO . LEVEL [Hz]
OUTPUT | (n53)
FREQUENCY
FREQUENCY
DETECTION
SIGNAL ON ON

37
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Jump frequencies (n56 to n59)

This function allows the prohibition or “jumping” of critical frequencies so
that the motor can operate without resonance caused by machine systems.
This function is also used for dead band control. Setting the value to 0.0Hz
disables this function.

Set prohibited frequency 1, 2 or 3 as follows :

QUTPUT FREQUENCY
}

nS7

nsS6 2 n57 2 nb8
59
o - If this condition is not satisfied
50 the inverter displays €~ for
one minute and restores the

"I'[fihﬂ data to original settings.

FREQUENCY REFERENCE

n58 !

Continuing operation by automatic
fault reset (n60)

Sets the inverter to restart and reset fault detection after a fault occurs.
The number of self-diagnosis and retry attempts can be set at n60 up to 10.
The inverter will automatically restart after the following faults occur :

» OC (overcurrent)

» OV (overvoliage)

The number of retry attempts are cleared to 0 in the following cases :
(1) If no other fault occurs within 1} minutes after retry

(2) When the fault reset signal is ON after the fault is detected

(3) Power supply is tumed OFF

38
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Operating coasting motor without trip

To operate coasting motor without trip, use -the .speed search command or
DC injection braking at stan.

* Speed search command

[

. Restarts a coasting motor without stopping it. This function enables
smooth switching between motor commercial power supply opcratlon and
inverter'operation.

Set inpul terminal function selection (n06. 07 or 08) to "117 (search
command from maximum outpul frequency) or “12” (search command
from sct frequency).

Build a sequence so that FWD (REV}) run command is input at the same
time as the search command or after the search command. If the run
command is input before the search command, the search command
becomes disabled.

N

|
| Time chart at search command input
i
I

| |
* FWD (REV) RUN COMMAND ‘ I
SEARCH COMMAND 12—

: f AGREED SPEED

; MAX. OUTPUT FREQUENCY OR | DETECTION

- FREQUENCY REFERENCE AT~ ~———— !

| . RUN COMMAND INPUT ! \j/——
i | ,
| ‘ OUTPUT FREQUENCY ——+—— .
I

?}L’;‘E BASEBLOCKI SPEED SEARCH OPERATION
u |

« DC injection braking at start (n46. n48)

Restarts a coasting motor after stopping it. Set the DC injection braking

. time at start in nd8 in units of 0.1 second. Set DC injection braking current
in n46 in units of 1% (inverter rated current =100%). When the setting of
n48 is "0". DC injection braking is not performed and acceleration starts
from the minimum output frequency.

n29
MIN. OUTPUT
FREQUENCY .

DC INJECTION BRAKING
TIME AT START 39
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Holding accel/decel temporarily

To hold acceleration or deceleration, input accel/decel hold command. The
output frequency is maintained when the accel/decel hold command is input
during acceleration or deceleration.

The stop command releases the accel/decel hold and the operation ramps to
stop.

Set input terminal function selection (n06, 07 or 08) to 13 (accel/decel hold
command).

Time chart at accel/decel hold command input

FWD (REV)

RUN COMMAND
ACCEL/DECEL
HOLD COMMAND

0 | B e

[ i 1
| 1

t
| |

!

|
!
FREQUENCY by

REFERENCE

——e

———— " S

QUTPUT

FREQUENCY

FREQUENCY ON o]
AGREED :
SIGNAL

Note : When the FWD (REV) run command is wput along with the accel/decel hold command,
the motor does not operate. However, when frequency reference lower limit (nd2) is set
greater than or equal to minimum output frequency (n29), the motor operates at
frequency reference lower limit (n42).

\
40
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Using frequency meter or ammeter (n44) -

Selects to output either output frequency or output current to analog output

, terminals AM-AC for monitoring.

Setting Description

I ¢ Cutput frequency
1 Output current

(output current) i1s 100%.

Analog monitor gain
can be set by n45.

Calibrating frequency meter or
ammeter {n45)

Used to adjust analog output gain.

QUTPUT FREQUENCY
FREOlﬁNC\Y METER QLT FREQUENC
AM o M 100% froremrmmmres ‘
0 TO 10VDL
AC ﬁ;
0

: ———
av 10V

ANALOG QUTPUT

FACTORY SETTING

Frequency meter displays 0 to 60Hz at O to 3V.

n45 Setiing _3v
0.30 :

10V X

Odipul frequency becomes
100% at this value.

Downloaded from www.Manualslib.com manuals search engine

TP _
FREQUENCY METERJAMMETER %UUTQJJT FSE%ES%Y& 104‘5/— 0.30}
__ 13V tmA FULL-SCALE) 10096 4o .
©JaM e 1452100
* n45 ‘.).._, é
| Ac

. |

\Y 10V

. ANALOG OUTPUT

Set the analog output voltage at 100% of output frequency (output current).

In initial setting, analog voltage of approx. 3V is output when output frequency

41
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Reducing motor noise or leakage current (n37)

Sets inverter output transistor switching frequency (carrier frequency).

Setting | Carrier frequency (kHz} ?:Iggl{l;']co?;ise :\égfggaend curcent
1 2.5
2 5.0 Higher Smaller
3 7.5 I
4 10.0 /I/
5 125 audivie Larger
6 15.0

Note : n37 setting

@&

Low-carrier type: | (fixed)
Low-noise type: seiting range: | to 6*, factory setting: 4

* Setting range is | to 4 for software version No. NSP600101 or before.

or 6.
Carrier Frequency Maximum Continuous Qutput Current
Set Value
Tto4 Up to 100% of inverter rated output current
5.6 Up to 90% of inverter rated output current

2. Wiring Distance between Inverter and Motor

1. Reduce continuous output current for changing the carrier frequency to 5

If the wiring distance between inverter and motor is long, reduce the
inverter carrier frequency as described below.

Wiring Distance between
Inverter and Motor

Up to 30m

Up to 50m

Up to 100m

More than 100m

Carrier Frequency
(Set value of constant n37)

15kHz or less
(6)

10kHz or less
(4)

BkHz or less

(2)

2.5kHz
(1)

42
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Operator stop key selection (n61)*

Selects processing when STOP key is depressed during operation from
control circuit terminal. '

Setting Description
0 | STOP key eftective when running from terminals.
When STOP key is depressed, the inverter stops according to the

setting of constant n03. At this time, the digital operator displays
" alarm (blinking). This stop command is-held in the inverter
until both forward and reverse run commands are open.

1 STOP key ineffective when running from terminals.

* Not provided for software version No. NSP600101 or before.

43
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m Selecting Stopping Method

Selecting stopping method (n03)

Selects the stopping method suitable for application.

Setting Description
0 | Deceleration to stop

[ Coast 1o stop

* Deceleration to stop
Example when accel/decel time 1 is selected

M DFce.  DECELTME Nl
EREGUENCY | 0201 g 1 020 {(FREQUENCY AT
o @2 ) OC INJECTION BRAKING .
n29 ;
i ; . DC INJECTION BRAKING
AL R S B TIME AT STOP n47)
COMMAND (FACTORY SETTING: 0.5¢)

Upon removal of the FWD (REV) run command, the motor decelerates at
the decel rate determined by the time set to decel time 1 (n21) and DC
injection braking is applied immediately before stop. If the decel time is
short or the load inertia is large, overvoltage (QV) fault may occur at
deceleration. In this case, increase the decel time or install a optional
braking resistor,

Braking torque : Without braking resistor : Approx. 20% torque of motor rating
With braking resistor: Approx. 150% torque of motor
rating

44
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» Coast to stop
Example when accel/decel time 1 1s selected

ACCEL DECEL
OUTPUT | TIME T TIME 1

FREQUENCY | (n20} 21 COAST TO
| /_\/——I JTOP
. : . TIME
FWD IREV) - =
RUN COMMAND —L—— ON L

Upon removal of the FWD (REV) run command, the motor starts coasting.

Applying DC injection braking

» DC injection braking current (n46)
Sets DC injection braking current in units of 1%. (Inverter rated currem-lOO%)

» DC injection braking time at stop (n47)
Sets the DC injection braking time at stopping in units of 0.1 second.
When the setting of nd4 is 0, DC injection braking is not performed but
inverter output is shut OFF at the timing of DC injection braking start.

n29 MIN.
OuTPUT
FREQUENCY

——

nd?7
DC INJECTION BRAKING
TIME AT STOP

When coasting 10 a stop is specified in stopping method selection (n03), DC
. injection braking at stop does not operate.

45
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| ® Building Interface Circuits with External Devices

Using input signals (n06, n07, n08)

| Multi-function input terminal S1, S2 and S3 functions can be changed when
necessary by setting constants n06, n07 and n08, respectively. The same
value cannot be set to different constant setting.

+ Terminal S1 function: Set to n(6
¢ Terminal S2 function: Set to nQ7

« Terminal S3 function: Set to n(8

Setting Name Description Ref.

0 FWD/REV run command
{3-wire sequence selection)

Setting enabled only for n06 | 47

1 |Fault reset — —
2 | Externat fautt {NO contact input) | Inverter stops by external fault
signal input. Digital operator —_
3 |External fault (NC contact input) | display is “£ FT1*".
4 [Multi-step speed reference 1 . —
5 | Multi-step speed reference 2 — 30
6 [Multi-step speed reference 3 —
7 1JOG command — 31
8 }Accel/decel time select —_ 33
9 External baseblock
(NO contact input) Motor] coasts BJ a s}op by this
signal input. Digital operator -
10 External baseblock display is “@b" alarm {blinking).

{NC contact input)

14 Search command from
maximum frequency

12 Search command from set

Speed search command signal | 39

frequency
13 | Accel/decel hold command — 40
14 |[LOCAL/REMOTE selection — 47
15 [UP/DOWN command _ 47

* 1.2 or 3 is displayed in 3 corresponding to the numbers of 81, §2 and S3. respectively.
Factory settings n06 : 1, n07 : 2, n08 : 4

46
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Terminal function at 3-wire sequence selection

RUN SW -
“STOP SW INO CONTACT) VS mini
INC CONTACT) . gF

Run command

{Run when “closed’’)

Stop command

{Stop whern “‘open’’)

FWDIREY run selection
FWO run when “open’
REV run when “closed”

« LOCAL/REMOTE select (setting: 14)
Selects operation reference by the digital operator or by the control circuit
terminal. ‘
LOCAL/REMOTE select is available only during stop.

Open : Run according to the setting of operation mode selection (n02).

Closed : Run by frequency reference and run command from the digital
operator.

(Example) Set n02 to 3 or 3.

Open : Run by frequency reference from control circuit
terminal FR and run command from control circuit
terminals SF, SR.

Closed : Run by frequency reference and run command from
the digital operator.

« UP/DOWN command (setting: n08 = 15)
With the FWD (REV) run command entered, accel/dece! is enabled by
inputting the UP or DOWN signals to control circuit terminals S2 and S3
without changing the frequency reference, so that operation can be
performed at the desired speed. When UP/DOWN commands are
specified by n08. any function set to n07 becomes disabled; terminal S2
becomes an input terminal for the UP command and terminal S3 for the

. DOWN command.

Control Circuit Terminal S2
(UP command) Closed

Contro! Circuit Terminal $3
(DOWN command) Open |Closed| Open | Closed

Operation Status Accel | Dece! [ Hoid | Hold

Open | Open |Closed

47
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Time Chart at UP/DOWN Command Input

FWD RUN ‘.[

[
]
[ %]
o
=
=
e
=
o
[
r

|-
0
=y
m
o v |
 —
=
—._f
o
o
m
m
e
kel Bl Rl T g

LOWER LIMIT SPEED
OUTPUT FREQUENCY

FREQUENCY AGREED

U = UP (accelerating) status

D = DOWN (decelerating) status

H = HOLD (constant speed) status

U1 = UP status, clamping at upper limit speed

D1 = DOWN status, clamping at lower limit speed

Notes -

I. When UP/DOWN command is selected. the upper limit speed is set regardless of frequency
rcterence.

Upper limit speed = Maximum output frequency (n24)
X Frequency reference upper limit (n41)/100

2. Lower limit value is either minimum output frequency (n29) or frequency reference lower
it (n42) (whichever is larger.). .

3. When the FWD (REV) run command is input. operation starts at the lower limit speed
withowt an UP/DOWN command.

4. If the jog command is input while running by the UP/DOWN command, the jog command
hus priority.

| 48
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Using output signals (n09, n10)

Multi-function output terminal MA, MB and PA functions can be changed
when necessary by setting constants n09 and n10.

+ Terminal MA and MB functions: Set to n09

» Terminal PA function: Set to n10

Setting Name Description - |Ref.
0 Fault “Closed” when inverter fault -
au oCCUrs.
“Closed” when FWD or REV
1 In operation run command is input, or when | —
the inverter outputs voltage.
2 Agreed frequency _ — 49
“Closed” when the inverter output
3 Zero speed frequency is less than min. —
: output frequency.
Frequency detection
4 (output frequency > frequency —
detection level) a7
Frequency detection
5 {output frequency < frequency —
detection level)
6 Overtorque detection — 35
7 Base blocked 'i‘ggnhs&dof\?.rhen the inverter output |
' “Closed” when the inverter is
8 Low voltage detected detecting low voltage. —
h “Closed” when the inverter is
9 Speed searc searching for the speed. -
. “Closed” when “LOCAL™ is
10 | Operation mode selected by LOCAL/REMOTE | —
selection.

Factory settings n09:1 nl0:0

« Setting example of “Frequency agreed signal” (Setting = 2)

RELEASE WIDTH

....... t4Hz
DETECTION WIDTH - —— --|FREQUENCY REFERENCE

OUTPUT FREQUENCY :
FREQUENCY AGREED SIGNALI ON I

49
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® Setting Frequency by Current Reference input

When setting frequency by inputting
current reference (4-20mA) from the
control circuit terminal FR, switch the
dip switch SW1 on the printed circuit
board to “I” side.

SWi1 is accessed by removing the digital

operator.
SW1

V1]
(1]

P

Never input voltage reference
SW1 is switched to “I” side.

After switching SW1, set MOD

» Setting : 4
~T B
[=1=}
CURRENT s [G8
REFERENCE —————— rr

4-20mA —— . | Fo

t

-OPERATOR
CONNECTOR

OIP SWITCH
SW1

1 MY

R[(O®

ne

to control circuit terminal FR when dip switch

E LED item to 4 or 3.

Depress the digital operator keys to run or

: stop the inverter. Switch run and stop

- direction by setting F/R LED item.

Set frequency by the analog current signal
[0-100% ( max. frequency ) / 4-20mA]
connected to the control circuit terminal.

* Setting : 5

—-Qﬁo-—/\/\-—’__

+@Switch run/stop and FWD/REV run with
switching device connected to the contro!

WD RUNISTOP O———— 5F
REV RUNISTOP &———— SR
sC

CURRENT F$
REFERENCE FR —a—

4-20mA —F¢

circuit terminal.

Set frequency by the analog current signal
[0-100% ( max. frequency ) / 4-20mA]
connected to the control circuit terminal,

input is selected. For details,
page 32,

50
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m Adjusting Motor Torque

Adjusting torque according to application

{

Adjust motor torque by using “V/f pattern” and *“full-range automatic torque

boost™.

» V/f pattemn setting . i
Set V/f pattern by n24 to n30 as described below.” Set each pattern- when

using a special motor (high-speed motor, etc.) or when requiring special
torque adjustment of machine.

Vi VOLTAGE) Be sure to satisfy the following
25 oo conditions for the setting of n24 to
n30.
n28 n29 £n27 <n26 £n24
N30 eees : If n29 = n27 is set, the set value of n28
H H : I { . . -
029 n27 n26  n2¢ (FREQUENCY) is disabled.
ﬁ?smms Name Unit Setting range Slggﬁlg
n24 |Max. output frequency 0.1Hz '50.0 to 400Hz 60.0Hz
n25 |Max. voltage 1V 1to 255V 200V
N26 [ M e O suency | 0-1Hz 0.6 to 400Hz 160.0Hz
n27 |Mid. output frequency | 0.1Hz 0.5 to 399Hz 1.5Hz
N28 | e iage 1V 1 to 255V 12V
n29 | Min. output frequency 0.1Hz 0.5 to 10.0Hz 1.5Hz
: Min. output
| n30 f,equengy vohtage iV 1.to 50V 12v
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: » Typical setting of V/f pattern

! Set the V/f pattern according to the application as descrlbed below., When
: running at a frequency exceeding SO0Hz/60Hz, change the maximum output
|

frequency (n24).
Note :Be sure to set the maximum output frequency according to the motor characteristics.
(1) For general-purpose applications
Motor Specification : 60Hz Motor Specification : 50Hz
(Factory setting)
v Canstant] Setting Constant| Settin
200 - n24 | 0.0 n24_1 500
n25 12000 nes 1200.0
n26_{ 60.0 n26 | 500
n27 1.5 n27 | 1.3
n28 _{ 12.0 n28 | 12.0
12 |-+ : n29 1.5 n29 1.3
15 §0'f n30 | 12.0 n30_1! 12.0
(2) For fans/pumps
Motor Specification : 60Hz Motor Specification : 50Hz
Constant} Setting Constant Setting_‘
n2d 1 600 n2d4 | 50.0
n25 | 200.0 n25 1200.0
n26 | 60.0 n26 | 50.0
n27 1 300 n27 | 25.0
n28 { 5040 n28 | 50.0
A 5 n29 | 15 o : n29 | 1.3
15 30 60t n30 { 100 13 25 501 n30 { 10.0
(3) For applications requiring high starting torque
Motor Specification : 60Hz Motor Specification : 50Hz
Constant| Setting Constartt] Setting
n2d4_| 60.0 | n24 | 50.0
n25 1200.0 n25 |200.0
n26 | 60.0 n26 | 50.0
ney 3.0 ne7 2.2
n28 | 23.0 n28_ | 23.0
n29 1.5 29 | 1.3
n30 | 18.0 n30 1 14.0
Increasing voltage of V/f pattern increases motor torque, but an excessive

increase may cause motor overexcitation, motor overheat or vibration.

Note : n25 is to be set to motor rated voltage.

52
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» Fuli-range automatic torque boost :
Motor torque requirement changes according to load conditions. Full-
range automalic torque boost adjusts voltage of V/f pattern according to
the requirement. The VS mini automatically adjusts the voltage during
constant-speed operation as well as during acceleration.

The required torque 1s calculated by the inverter..
This ensures tripless operation and energy-saving effects.

[Output voltage] o« [Automatic torque boost gain (n38)| X [Required torque]

« Operation

| vV Required torque => Increase voltage
| ' (VOLTAGE) | '

f (FREQUENCY)

Normally, no adjustment is necessary for automatic torque boost gain (n38
factory setting : 1.0). When the wiring distance between the inverter and the
motor is long, or when the motor generates vibration, change thé automatic .
torque boost gain. In these cases, set the V/f pattern (n24 to n30).
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Preventing motor from stalling (Current limit)

Automatically adjusts the output frequency and output current according to
-the load to tontinue operation without stalling the motor.

« Stall prevention (current limit) level during acceleration (n34)
Sets the stall prevention (current limit) level during acceleration in units of
1%.
(Inverter rated current = 100%)

Factory setting: 170%

A setting of 200% disables the stall prevention (current limit) during
acceleration. During acceleration, if the output current exceeds the value set
for n34, acceleration stops and frequency is maintained. When the output
current goes down to the value set for n34, acceleration starts.

MOTOR CURRENT

QUTPUT TIME
FREQUENCY |

* Controls the acceleration rate to
TME prevent the motor from stalling.

In the constant output area [output frequency 2 max. voltage output
frequency (n26)], the stall prevention (current limit) level during
acceleration is changed by the following equation.

Stal] prevention (current limit) level
during accel in constant output area

Stall prevention (current limit) % [Max. voliage output frequencz (n26)J
level during accel (n34) DUIPUI frequencﬂ

54
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» Stall prevention (current limit) level during running (n35)
Sets the stall prevention (current limit) level during running in units of [%.
(Inverter rated current = 100%)

* Factory setting: 160%

A setting of 200% disables the stall prevention {(current limit) during
running. ' '

During agreed speed if the output current exceeds the value set for n35,
deceleration starts. - ,
When the output current exceeds the value set for n35, deceleration
continues. When the output current goes down to the value set for n35,
acceleration starts, up to the set frequency. | |

MOTCR CURRENT -

TIME

* Decreases frequency to prevent the
TIME = motor from stalling.

» Stall prevention (current limit) during deceleration (n33)
To prevent overvoltage during deceleration, the inverter automatically
extends the deceleration time according' to the value of main circuit DC
voltage. When using an optional braking,resistor, set n33'to 1.

Stall prevention (current limit) Controls the deceleration time to

Setting during deceleration g prevent overvoltage faull.
Q Provided g
1+ Not Provided {when braking| &
resistor mounted) e

DECEL
TiME

55
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m Decreasing Motor Speed Fluctuation

Slip compensation

As the toad becomes larger, the motor speed 1s reduced and motor slip value
is increased, The slip compensating function controls the motor speed at a
constant value even if the load varies.

When inverter output current is equal to the electronic thermal reference
current (motor rated current), the compensation frequency is added to the
output frequency.

Compensation frequency = Motor rated slip value
Output current — Motor no-load current (n55)

X Electronic thermal
reference current (n31

)~ Motor no-load current (n55)

Motor rated slip value = Max. voltage output frequency (n26)
X Slip compensation gain (n54)

Constants

Cm;fééms Name Unit Setting range S‘gﬁﬁl
n24 [Max. output frequency|0.1Hz|50.0 to 400Hz 60.0Hz
n26  piex ieia0e OUPLt o 1Hz|0.6 to 400H2 60.0Hz
n3t1 |Efectroric thermal 0.1A {0 to 120% of inverter rated current *

reference current

0.0 to 9.9% (100%=max. voltage
output frequency n26) 0.0%
Setting 0.0% invalidated slip compensation

0 to 99% (100%=Electronic thermal 40%

n54 3251 compensation 0.1%

Motor no-load

n55  eurrent 1% | eference current n31)
né2T |Slip compensation 0.1s 0010 255s 205

primary delay time When 0.0s is set, delay time becomes 2.0s

* Differs depending on inverter capacity.
+ Not provided for software version No. NSP 600101 or before.

Notes : 1. Slip compensation is not performed in the following conditions:
« Qutput frequency < minimum output frequency (n29)
» During regeneration.
» Setting to electronic thermal reference current (n31) to 0.0A.
2. In the constant output area [output frequency 2 max. voltage ouiput frequency (n26)],
compensation frequency is increased automatically as described on the following

page.
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The figure below shows the compensation frequency when the inverter
output current ts equal to the motor rated current.

COMPENSATION FREQUENCY

OUTPUT FREQUENCY xn54
n24xnb4 :

026X n54

6 né4 OUTPUT FREQUENCY

® Motor Protection

Motor overload detection

The VS mini protects against motor overload with a buili-in electronic
thermal overload relay.

« Electronic thermal reference current (n31)
Set to the rated current value shown on the motor nameplate.

Note : Setting to 0.0A disables the motor overload protective function.

 Motor overload protection selection (n32)

Setling Electronic Thermal Characteristics
0 Applied to generai-purpose motor, standard ratings
1 Applied to general-purpose motor, short-term ratings
2 Applied to inverter motor, standard ratings
3 Applied to inverter motor, short-term ratings
4 Electronic thermal overload protection not provided

The electronic thermal overload function monitors motor temperature,
based on inverter output current and time, to protect the motor from
overheating. When electronic thermal overload relay is enabled, an

i [ R A
Ou

" error occurs, shutting OFF the inverter output and preventing

excessive overheating in the motor. When operating with one inverter
connected to one motor, an external thermal relay is not needed. When
operating several motors with one inverter, install a thermal relay on each

motor.
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: + General-purpose motor and inverter motor

I Induction motors are classified as general-purpose motors or inverter
| : . s

| motors, based on their cooling capabilities. Therefore, the motor overload

function operates differently between these two motor types.

Cooling eftect

Torque characteristics

Electronic thermal
overload

For low-speed operation, torque
must be limited in order 1o stop
motor temperature rise.

Effective when 180 "J "ol ¢ etror (motor
AL TN mm H
grasca | ETTEN B oz
commercial EET%”NQLOUS continuously
power supply. TORQUE 7 N operated at 50/60Hz
OORQUE 100

5 %0 \ ar less at 100% load. |

Q

& 1! 5 SR Gupup Qg . g

% kLY 22 TER T St B o

g %

=3

= Y30 b0 120

o OPERATION FREQUENCY/(Kz)

% Base Frequercy 60Hz

G (V/t tor 60Hz, 220V Input Voltage

p 9

Effective even B [ ] Electronic thermal
when operated at 150 g,[% m4 overtoad protection
low speed A—t—F not activated even
(approx. 6Hz) OIS Twhen continuously
Jorauk o0l operated at 50/60Hz
\\ or less at 100% load.
1
5 ssH-F-F -1 - R -
g 331-—1--»-----1—---\-
@
t o —
O 6 60 12
g OPERATION FREQUENCY(IIZ)
- Base Frequency 60Hz
(V/f for 60Hz, 220V Input Voltage)
Use an inverter motor tor
| continuous operation at low speed.
|
|
|
|
58
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7. MAINTENANGE AND INSPECTION

Periodically inspect the inverter as described in the following table to
prevent accidents and to ensure high performance with high-reliability.

+

Check For

- Solution

Location to Check
. Terminals, unit

mounting bolts,
etc.

Connection hardware is
properly seated and
securely tightened.

Properly seat and tighten
hardware.

Cooling fins

Built up dust, dirt, and debris

Blow with dry compressed air :
39.2 x 10% 10 58.8 x 10* Pa,
57 to 85 psi (4 to 6kg/cm? )
pressure

Printed circuit
board

Accumulation of conductive
material or oil mist

Blow with dry compressed air :
39.2 X 10% t0 58.8 X 10%Pa,
57 to 85 psi (4 to 6kg /cm?2 )
pressure

If dust or oil cannot be
removed, replace the inverter
unit.

Power elements
and smoothing
capacitor

Abnormal odor or
discoloration

Replace the inverter unit.
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8. FAULT DIAGNOSIS AND COR-
RECTIVE ACTIONS

This section describes the alarm and fault displays, explanations for fault
conditions and cosrective actions to be taken if the VS mini malfunctions.

<Corrective actions for models with blank cover (no operator)>

1. Input fault reset or cycle the power supply OFF and ON.

2. When a fault cannot be corrected:
(1) Turn the power supply OFF and check the wiring and control logic.
(2) Turn the power supply OFF and replace the blank cover with the
digita} operator to display faults.

60

Downloaded from M.Manualslib.com manuals search engine



http://www.manualslib.com/

Download

Zf):- - ON

g"} : BLINKING

® : OFF

Alarm Display and Contents

<Corrective Actions of Models with Digital Operator>

Explanation

Causes’ and
Corrective Actions

Alarm Display Inverter
Digital |RUN {Green) | status
Operator |ALARM (Red)

EF
Blinking
.t;(.
o
bb
or
Blinking -
Q
Q
Warning
Fault
contacts
e do not
- change
Blinking siate.
ol 3
Blinking
o -
o
SEr
Blinking

EF (Simultaneous FWD/
REV run commands)
When FWD and REV
run commands are
simultaneously input

for over 500ms, the
inverter stops according
to constant n03.

Check SF and SR input
terminals.

BB (External baseblock)
Base block command at
multi-function terminal is
active, the inverter output
is shut OFF {motor ooasting).
Temporary condition, ceared
when input command is
removed.

Check multi-function
input terminals 51, 52,
or S3.

STP (Operator function
stop)

HS%)E?T is pressed

during running by the
control circuit terminals
SF and SR. The inverter
stops accerding to
constant nO:}.

Check terminals
SF and SR.

OL 3 (Overtorque
detection)

Motor current excegded
the preset value in
constani n51,

Invener continues
operation.

Check the driven
maching and correct

the cause of the fault, or
increase the value of
constant n51 up to the
highest value allowed for
the machine.

SEr (Sequence error)
Inverter receives
LOCAL/REMOTE

select command from

the mutti-function terminal
while the inverter is
outputting. Refer to page
39 for LOCAL/REMOTE
select signal.

Check the multi-function
input terminals S1, S2,
and S3.
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— Alarm Display Inverter Explanation Causes and
Digitat  |RUN {Green) | giatys P Corrective Actions
Operator |ALARM {Red}

UV (Main circuit low voltage)|  Check the following :
Main circuit DC voltage | - Power supply voltage
grops belo'«;v the] 'o“r’]"l‘"’g‘:‘ge » Main circuit power
Y etection level while the g
o inverter output is OFF. Supply wiring is
Blinking connected.
» Terminal screws are
securely tightened.
Warning
N ! OV (Main circuit overvoltage} Check the power supply
O Faul Main circuit DC volage | voitage.
w contacts |0, ceeds the overvoltage
ouv Q gﬁal‘;e detection leve! while the
inki inverter outpul is OFF.
Blinking otate. P
OH (Cooling fin overheat)] Check the intake air
aH imake air temperature temperature.
L rises while the inverter
Blinking ouiput is OFF.
62
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Fault Display and Contents
Fault Display
— : , Causes and
Digital  [RUN (Green) Ts:‘é?ﬂt: r Explanation Correcti\?e Actions
Operator |ALARM (Red) :
OC (Overcurrent) » Short circuit or
Inverter output current grounding at invener
maomentarily exceeds output side
. approx. 250% of rated |- Excessive load G2
current. « Extremely rapid accel/
decel time
{constants n20 to n23)
» Special motor used
« Starting mator during
oC coasting
- Motor of a capacity
greater than the invener
rating has been started.
» Magnetic contactor
open/closed a1 the
invertar outpul side
OV (Main circuit over- » Insufticient dece! time
Prolactive | voliage) {constants n21 and n23)
Operation {Main Cc';fCIUri' DC vollﬁge - Lowering of minus load
.. | exceeds the overvoltage
Ouw ¢ g:ﬂ?g;; detection level becaus?a (elevator, eic)
gy and motor of exce?swe::genera:we + Increase decel time.
coasts to | ENEMGY rom the motor. | Connect optional
a stop. braking resistor.
Uv1 {Main circuit low = Reduction of input
voltage) power supply voltage
Main circuit DC voltage . Open phase of input supply
drops below the low- - Occurrence of momen-
voltage detection level tary power loss
a1 e ?vhile the Inverer output |, e fficient accel time
e is ON. {constants n20 and n22)
4
Check the following :
- Power supply voltage
« Main circuit power
. supply wiring is
connected.
» Tarminal screws are
secure.
+ Increase acce! time.
Uv2 (Controf power Cycle power.

T~ supply fault) If the fault remains,
Voltage fault of control | replace the inverter.
power supply is delected.
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Fault Display

—— inverter : Causes and
Digital  |RUN (Green) | gtatys Explanation Corrective Actions
Operator |ALARM (Red)
OH (Cooling fin overheat)) « Excessive load
Temperature rise « Improper Y4 patiern
ber:ﬁuse of inve_rter setting
ove oaq operation or + Insuflicient accel time
intake air temperature .
rise. if the fault occurs
during acceleration
+ Intake air temperature
oH : .
exceeding 122°F (50C)
0
Check the following -
* Load size
» Vif pattern setting
{constants n24 to n30)
= Intake air \emperature.
QL1 {(Motor overioad) » Check the load size or
Motor overload Vi pattern setiing
Protective | Protection operates by (constants n24 o n30)
ol ! Operation built-in electrgnic thermal | » Set the motor rated
® Output is overipad retay. current shown on the
‘ﬁ* shut OFF nameplate by constant
i and motor n31.
20;?5 © toLo {Inverter overioad) |- Check the load size ar
p- Inverter overload Vi pattern setting
ol 2 protection operates by {constants n24 to n30)
built-in electronic tharmall . Check the inverter
overload relay. capacity.
OL3 {Overorque Check the driven
detection) machine and corract the
Motor current exceeded | cause of the tault, or
ol 3 the preset value in increase the value of
constant n51 because of | constant n51 up to the
machinery fault or highest value allowed for
averload, the machine.
EF EF1, EF2, EF3 Check the multi-function
! {External fault) input terminals S1, 82
EFZ Irverter receives an and 53.
external fault input from
EF3 control circuit terminal.
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Download

Fault Display Inverter Causes and
Digital |RUN (Green) | g Explanation i i
atus ) Corrective Actions
QOperator {ALABM (Red)
CPF-00 Cycle power.
oo Initia! memory fault is if the fault remains,
e detected, replace the inverter.
CPF-01 .
£0 ROM fault is detected.
[ ]
CPF-04 » Record all constant
Constant fault is detected.] data and initialize the
. constants. (Referto
Protect‘we page 22 for constant
Foy Operation initiafization.)
L Outpul is + Cycle power.
. shut OFF i the fault remains,
':Q‘ and motor replace the inverter.
coasts to
a stop. )
CPF-05 Cycle power.
AD converter tault is if the fault remains,
FCS detected. replace the inverter.
CPF-06 Remove power 10 the
Option connecting tault inverter.
FOB : Check the connection
of the option .
- [nsufficient power Check the following :
supply voltage « Power supply voltage
= Control power supply = Main circuit power
- fault supply wiring Is
® » Hardware fault cannected.
(OFF) o - Terminal screws are

securely tightened.
= Conirol saquence.
- Replace the inverter.
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9. SPECIFICATIONS

m Standard Specifications

200V Low-carrier type | J."20P1 | JT20P2 | JT20P4 | J720P7 | JTI21PS

gl‘;;’;' 3-phase Low-noise type | B-20P1 | B_20P2 | B~20P4 | B_20P7 | B-.21P5
xC1-|200V single-/ |-ow-carrier type| J1BOP1 | J:1B0P2 | JTBOP4 | JOBOP7 | —
"|3-phase Low-noise type | B.:BOP1 | B-BOP2 | BBOP4 | BTBOP7 | —
100v Low-noise type | B."AOP1 | BUAOP2 | BZAOP4 |8ZA0P7 | —

single-phase
Max. Applicabla Motor butpul AP (kW)*{0.13 (017 1025 (0.2)| 05(0.4) | 1 (0.78) | 2(1.5)
Inverter capacity (kVA) 0.3 0.6 1.1 1.9 26
Rated oulput current (A} 08 15 3.0 5.0 70
Max. output | 200V 3-phase 3-phase, 200 to 230V (proportional to input voltage)
voltage(V} 200V single-/ 3-phase |3-phase, 200 to 240V (proportional to input voltage)
100V single-phase 3-phase, 200 to 230V (proportional to inpuf voltage)

Power supply | Output charactenshcs

Max. output frequency {Hz} 400Hz {F_’Egrammable}
Rated input | 200V 3-phase 3-phase, 200 to 230V, 50/60Hz
voltage and  [200V single-/3-phase | Single-phase 200 to 240V, 50/60Hz
frequency 3-phase, 200 to 230V, 50/60Hz
100V single-phase Single-phage 100 to 115V, 50/60Hz
Allowabla voltage fluctuation -15% 0 +10% {-10% to +10% for 100V single-phase model
Allowabls frequency fluctuation 15%
Control method Sing wave PWM (High-carmier fraquency PWM for low-noise)
Frequency control range 0.5 to 400Hz
Frequency accuracy [Digital command : +0.01% (14 to 122, -10 {0 +50C)
{temperature change) Analog commands : £1% (77 +18F, 25 :10C)
; . . Digital operawx reference : 0.1Hz (iless than 100Hz) 1Hz {100Hz o mors)
% Frequency setting resolution Analog refarence : 0.06H2/60Hz (171000
1% Output irequency resotution 0.1Hz
= Overload capacity 150% rated output current for one minute
5 Frequency reference signal 0 to +1OVDC (20k8), 4 to 20mA (2500) (Selectable)
g Accelbidecel tims 0.1 to 999 sec (acceldece time are ndependently programmed)
3 Short-term average deceleration torquet -

0.13HP, 0,25HP (D.1kW, 0.2KW) : 150%
Braking torque 0.5HP, 1HF {0.4kW, 0.75kW) : 100%
9 torq 2HP (1.5kW) : 50% or more
Continuous regenerative torque ; Approx. 20% (150%
with optiona) braking resistor, braking transistor built-in)

V# characteristic Possible to program any VA patiern

Motor ovarload protaction Electronic thermal overioad relay

Instantanegus overcumrent Motor coasts 19 a siop at approx. 250% of inverier mted current

Overload Mox (Das's 5 8 Sop 2fer 1 minute &t 150% of inverter rated ot cument

Overvoltage Motor coasts to a stop if DC bus voltage excoeds 410V
2|undervoliage e e aue saage s JPPIOX 200V orfoss
2 One of the following operations are salectable: Not provided
- (Stops it power l0ss is 15ms ar lengeriAutomatically
2 |Momentary power loss restarts at recovery from momentary power loss of approx.
38 0.5 sec./Automatically restarts.
& |Cocling fin overheat Protected by electronic circui

, Provided during acceloration and constant-speed run.
Stall prevention level fixed lavel)
rovided/not provided available during deceleration.
Ground fault Protacted by electrenic cireuit (Ovarcurrant leve!)
Power charge indication Run lamp stays ON or digital operator LED stays ON.

* Based on a standard 4-pole motor for max. applicable motor output.

t Shows deceleration torque for an uncoupled motor decelerating from 60Hz with the shortast possible
deceleration time.

$ Low-carrier type is not provided for this class.

# 100V single-phase models : if excessively short accel time is set, main-circuit low-vellage protection (UV1)
is activated according to the load status during acceleration. In this case, extend the accel tima.
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200V tow-carrier type | JT20P1 | JZ20P2 | JT20P4 | JT20P7 | JZ21P5
’gm?';' 3-phase Low-noise type | B_20P1 | B_20P2 | B_20P4 | B_20P7 | BZ21P5
. XCIT 200V single-/ | Low-carrier type | JCBOP1 | J_BOP2 JZB0P4 | JOBOP7 —
3-phase Low-noise type | BZBOP1 | BZBOP2 | BJB0P4 | BTBOP7 -
O phase!| Low-noise type BTAOP1 | BIAOP2 | BIAOPA | BZAOP7 | —
un/Stop input Two signals (Forward run/stop, reverse run/stop)

Multi-function input

input signals

Three of the following input signals are selectable :
Forward/reverse run (3-wire sequence), fault reset,
external fault (NO/NC contact input}, multi-step speed
operation, jog command, accel/decel time select,
external base block (NO/NC contact input), speed
search command, accel/decel ho'd command,
LOCAL/REMOTE select, UP/DOWN command

) Multi-function output

Qutpul signals

Two of the following output signals are selactable

(1 NONC contact output, 1 photo-coupler output} :
Fault, running, at frequency, zero speed,

frequency detection {output frequency < or >

set value), during overtorque detection, during base
block, during undervoitage detection, during speed
search, operation mode

Analog monitor

Other functions

0 to +10VDC output, programmable for output
frequency or output current

Standard functions

Full-range automatic torque boost, fault retry,
upper/lower frequency limit, DC injection braking
currant/time at start/stop, frequency referance
bias/gain, prohibited frequency, analog meter
calibrating gain, S-curve accel/decel, slip compensation

Status indicator LED

Run and ALARM provided as standard LED's

igital operator
(JVOP-120}

Dispiay

Availabla to monitor fraquency reference, output
frequency, output current, FWD/REV selection

Terminals

Main circuit : screw terminals
Control circuit : plug-in screw terminal

Wiring distance between inverter

328ft {100m) or less

and motor
Enclosure QOpen chassis
Cooling method Self-cooling
g Ambignt temperature 14to 122°F (-10 to 50°C) (not frozan)
. £ | Humidity 90% RH or less (non-condensing)
8| Storage temperature* -4 to 140°F (-20 to 60C)
E Location Indoor {free trom corrosive gases or dust)
§ Eievation 3280ft (1000m) or less
g Vibration Upto 9.8m!s’(1G?_lat less than 20Hz, up to 2m/s2
& {0.2G) at 20 to 50Hz

pd from www.Manualslib.com manuals search engine

* Temperature during shipping (for short periods)
T Low-carrier type is not provided for this class.
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m Standard Wiring

{0 TO 10¥/4 TO 20mAl
o

i
! :
el

—

|
1

Connection Example of Braking Resistor

Lise sequencer 'o tuegk
pawer supply fde on
overioad ielay ¥y Contact

MCCB MC
P
——() O—M_-—ul

i B

NIL2IS)
L3(M)

FPHASE L1

FAULT CONTACT
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OVERLOAD RELAY
TRIP CONTACT

- -

<

]

3-PHASES POWER Mcea [ B@l B B©‘2 1
SUPPLY — !
USE LT (R) aND)  LTRI——O oV ‘—@I L1 R Ue
NILZ {SHFOR | NiL2IS1—O ¢
SINGLE-PHASE ras) Vo @
OPERATION L3M—G O oum WO
TR | ,r_@f»j@
REVERSE Ot 0¥ L anaLog ouTPuT
[BUNISTOP s 1 U | ! MONITOR
FAULT i AM | ¢ TQ +1gvDC
| RESET 55—t L O~pm=mesa
EXTERNAL i {P ey QUTPUT FREQUENCY
pEALLT 5 O——tt—bg2 | MULT-FUNCTION o-toeems :
HLTESTER ) CONTACT INPUT
O————053 — ! . '
T e 5 M MULTL FUNCTION OUTRUT
o MEB
L L4 sel e o INNGE 250VAC, 1A OR LESS
b ¥ TERMINAL ' 30v0C, 1A OR LESS
N LD Pl 1 MULTL-FUNCTION
TERMINAL };{ Pci £AuLT | PHOTOCOUPLER
T e
FREQUENCY L[LL Pl et 4BVDC, S0mA OR LESS
REE. 260 I pl ! £ REFERENCE

~ TYBRAKING
1 RESISTOR

MOTOR
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Terminal Description

Typel Terminal Name Function (Signal Level)
= Ly M2 S AC power supply input | L1 (R) and N/L2 (S) for single-phase power supply
'(% TRA Inverter output For inverter output
c [B1.B2 Braking resistor connection | For braking resistor connection
Y] — . . .
. For grounding {grounding resistance should be
2| @ [orounding 10083 of less) e
hen CLOSED, st
. SF  |Forward run/stop E‘ﬁgﬁ Bpeé‘N siops
Runs when CLOSED, stops
SR |Reverse run/stop
_ ___when A t2avnC ma,
3 S1 Murl!-funct{on contact !nput 11 Factory preset_ns ault reset Photocoupler
g Meti-function contact input 2| Factory preset is "Extemat faut .\
£ S2 © | (NO contact) input™ Insu
= ' _ is “Muiti-
g S3  |Mult-unction contact input 3 ggg,‘a%"ﬁeﬂ;";gﬁgv ulisiep
Cormmon terminal for sequence
SC |Sequence common input
= E FS Eg:féggypggt}g;mmal for 1112v (allowable current : max. 20mA)
3 &
o =
5 i FR |Frequency referenca input |0 to 10VDC (20k<2) or 4 to 20mA (2500
©
= g Fc  |Frequency reference input | gy
8 g common
|
. Factory preset is
AM Analog monitor output * ~Output trequency” 0to 10VDC
AC  |Analog monitor output ov 2mA or less
comman
5 g MA  INO contact output
& Factory presetis |Contact capacity :
Q g MB [NC contact output “During running” |250VAC, 1A or less
MC |Contact output common 30VDC, 1A or less
g PA [Photocouplar output Factory preseiis | Photocoupler output
g PC |Photocoupler  common “Fault” 48VDC, 50mA or less

Downl oadg
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* Analog monitor is a terminal to monitor exclusively for frequency meter or ammeter.
Do not use it as a control signal for feedback control, etc.
The factory preset of signal level is 0 to +3VDC. By setting a constant, 0 to +10VDC
output is available.
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® Dimensions
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Dimensions in inches (mm)/mass in |b (kg)

Model Low-carrier type Low-noise type
Capacity HP(kW)] W | D | W1 ] D1 | Mass |Fig.{ W | D | W1 ] D1 | Mass | Fig.
013(0.1) |288]2.76]2:20(3.58 2.68(2.95|2.20]3.78| 1.1
' i (68)1(70) | (56} { (91} | 1.1 {68) ] (75) | (56} | (96) | (0.5)
025(02) |288 295|2.2013.78 | (0.5) 268|3.46|2.20]4.29] 1.3 | 4
3| 025002 18| (75} ](56) | (98) v |68y 88| 56 |(109)| (0.6)
S os0a |268[346]220]429] 13 268[4.33[2.20{5.16] 2.0
2| 030 68) | (88) | (56) [(109)] (0-6) 68) [1170)l (56) l(131) (0.9)
2l 1075 |288[5.12[220(594] 20 42515.12[3.78]594] 2.9
& : (68) |(130)] (56) J(151)] (0.9) (108)|(130){ (96} j(151)} (1.3) |
205 |425610j378|693] 33 |2 |42516.10[3781683] 33
(. (108)](155)} (96) [(176)] (1.5) (108){(155)] (96) |(176)] (1.5)
> 0.13(0.1) |268|295|2:20{3 78 i1 2.68]2.95|2.20]|3.78| 1.1
=1 ' {68) | (75} | (56) }{96) | (0.5} 1 {68) | (75} ] (56) | (96) | (0.3) 1
2[ 02502 |268]3.74(2:20457 1.3 2.68[4.25[2.20{5.08| 1.3
g| 925002 1igg)|(95) | (56) [1116)| (0.6) (68) |(108)| (56 [(129)] (0.6)
a| 05004 |425]512[378]594 4.25[5.12[3.78{5.94
® (108)[(130}{ (96} |151| 2.9 | , |(10B)(130)| (96) [(151) 29 | ,
2 1075 |228]512]378]504] (1:3) 425{5.12[378|594| (1.3)
o ' (108)}(130)] (96) [(151) (108)](130)] (96) |(151)
2.68(3.74|2.20| 457
g| %10 (68) | (95) | 56} |116) 15 | |
- 268|4.25(2.2015.09] (0-6)
g 025(02) . 68) |(108)] (56} (129)
G 425|6.12[3.78|5.94] 29
sl 0504 (og|(120) 198) (151 (13 |
£ 42516.10]3.78[6.93| 3.1
@1 11079 (108)}(155)] (98) [(176)| (14
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m Recommended Peripheral Devices

[t is recommended that the following peripherai devices should be mounted

between the AC main circuit power supply and VS mini input terminals
L1(R), N/L.2(S) and L3(T).
* MCCB (Molded-case circuit breaker) :
Be sure to connect it for wiring protection.
* Magnetic contactor:
Mount a surge suppressor on the coil (refer to the 1able shown below.)
k pp
When using a magnetic contactor to start and stop the inverter, do not
exceed one start per hour.
Recommended MCCB and magnetic contactor
« 200V 3-phase
VS minimadel CMA-KOLA)  20p1 20p2 | 20Pa | 2087 21P5
Capacity (KVA) 0.3 0.6 11 1.9 2.6
Rated Output Current (A) 0.8 1.5 3 5 7
MCCB type NF30
(MITSUBISHY) 5A 5A 5A 10A 20A
Magnetic contactor type HI
(YASKAWA CONTROL) Hi-7E HITE HI-7E HI-7E  [HI-10-2E
» 200V single-/3-phase
VS mintmodet GIMRYCLAL]  Bopr BOP2 BOP4 BOP7
Capacity (kVA) 0.3 06 1.1 1.9
Rated Output Current (A) 0.8 1.5 3 5
MCCB type NF30, NF50
(MITSUBISHI) SA 5A 10A 20A
A oy HI-7E HI-7E HI-7E HI-10-2€
» 100V single-phase
VS mini mogel CMR-XCBALl Aoy AOF2 ACP4 ADP?
Capacity (kVA) Q.3 0.6 1.1 1.9
Rated Output Current (A} 08 1.5 3 5
MCCB type NF30, NF50 -
| (MITSUBISHI) 104 15A 30A 40A
Magnet !
eyt | we | wiee | mese | oo

72
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Surge suppressors

Surge Suppressors Model o
Coils and relays DCR2- Specifications |  Code No.
250VAC
Large size magnetic contactors 50A22E Coo2417
0.5uF 2000
200V
to Control relays
MY-2,-3 {OMRON) 250VAC
230V A
HH-22, -23(FUJI) 10A25C | 4 1uF 1000 | ©002482
MM-2, -4 {OMRON)

« Ground fault interrupter:
Select a ground fault interrupter not affected by high frequencies. To
prevent malfunctions, the current should be 200mA or more and the
operating time (.1 sec. or more.
Example : « NV series by Mitsubishi Electric Co., Ltd. (manufactured in
1988 and after)

» EGSG series by Fuji Electric Co., Ltd. (manufactured in 1984 -
and after)

« AC reactor :

Install an AC reactor to connect to a power supply transformer of large
i capacity (600kVA or more) or to improve power factor on the power
| supply side.

+ Noise filter:
Use a noise filter exclusively for inverter if radio noise generated from the
inverter causes other control devices to malfunction.

ore

1. Never connect a general LC/RC noise filter to the inverter output circuit.
2. Do not connect a phase advancing capacitor to the 1/O sides and/or a

. ~ surge suppressor 1o the output side.
3. When a magnetic contactor is installed between the inverter and the

motor, do not turn it ON/OFF during operation.

For the details of the peripheral devices, refer to the catalog.
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® Constants List

Setting Setting initiat | User | Ref.
No. Name Range Unit Setting|Setting| Page
Constant write-in
! prohibitfinitialize 0.1.89 ! ! 29
2 | Operation mode selaction Qo5 1 0 26
3 1 Siopping method selection 0,1 1 0 44
FWD/REV For: "WWD r~Eu: REV
run Nate: This set value becomes effective when the
4 . 23
selection run command is set 0 "operator” at oper- For
- alicn mode selection (n02)
5 | REV run prohibit 0,1 1 0 30
Mulii-function input
6 select 1 {terminal $13 Oto 14 L L
Multi-function inptit
7 selec¢t 2 (terminai S2) 11014 1 2
11015 1
Muiti-function Note: Setting 15 di%%bles the function set 46
8 | input select 3 {o constant n0/. , 4
(terminal S3) Then terminai S2 becomes an input
termingl for the UP command, and
terminal S3 becomes that for the
DOWN command.
Multi-function
9 | output select 1 Qto 10 1 1
(terminal MA/MB) 49
Multi-function ouiput
10 select 2 {terminal PA) Oto 10 1 0
11| Frequency reference 1 6.0Hz
121 Frequency reference 2 0.0Hz
13| Freguency reterence 3 0.0Hz
0.1Hz
14 ¢ Frequency reference 4 0.0Mz
0.0 t0 400Hz | (258 than 10072) 30
15} Frequency reference 5 {100HzZ of more) 0.0Hz
16 ] Frequecny reference 6 0.0Hz
17| Frequency reference 7 0.0MHz
18| Frequency reference 8 0.0Hz
Jog frequency 0.1Hz {less than 100Hzy/
| 19 reference 0.0 to 400Hz 1Hz {100Hz or more) 6.0Hz 31
|
|
| 74
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Setting Setting Inital | User | Ref.
No. Name Range Unit Setting|Setting[Page
20 | Acceleration time 1 ' 10.0s
0.1s
21 | Deceleration time 1 10.0s
— 0.0 to 9995 (11:'53 than 100s)/ gg
22 | Acceleration time 2 (100s or more) 10.0s
. 23 | Deceleration time 2 10.0s
Maximum output 0.1Hz {less than 100Hz)
24 | frequency 50.010 400HZ | 4117 100Hz or more) | 00-OHZ
25 | Maximum voltage 1 to 255V 1A% 230v g‘: _
Maximum voltage 0.1Hz (ess than 100HzY
26 output frequency 0.6to 400Hz | (100Hz or more] 60.0Hz
Mid. output 0.1Hz {less than 100Hz)!
27 frequency 0.5 to 399Hz Hz {100H2 o more) 1.5Hz
og | Mid. output 1 10 255V W 12v
frequency voltage 51
29 | Minimum output frequency | 0.5 to 10.0Hz 0.1Hz _|1.9Hz
Minimum output
30 frequency vollage 11050V i 12V
31 Electronic thermal 0 to 120% of invertey 0.1A * 24,
reference current rated current ' 57
' Electronic thermal
32 motor projection Oto4 1 0 57
Stall pravention (current limi)
33 during deceleration 0.1 ! 0 55
Stall preventon '(cutrent fimt) | -
34 tevel during acceleration 30 1o 200% 1% 170% >4
Stall prevention (current fimit) o
35 level duriog runng 30 1o 200% 1% 160% 55
26 Operation selection after Oto2 1 0 24
momentray power loss
L ow-carrier 1 1=2 5kHz 1
- 37 | Carrier type (2.5 kHz) (Carrier frequency [(22KH2) s
frequency [Low-noise 1106 =set value 4
type (2.5 to 15kHz)t | *2.5kHz2) (10kHz)
38 | Automatic torque boost gain 0.0t03.0 0.1 . 1.0 53
39 | Frequency reference gain 0.10t0 2.00 0.01 1.00 -
40 | Frequency reference bias -99 to 99% 1% 0%
41 | Frequency reference upper bmil 0to 110% 1% 100%
33
42 | Frequency reference lower limil Oto 110% * 1% 0%

* Differs depending on the inverter caoacity.
+ Seting range is 1 to 4 for software version No. NSP 60010tor before.
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{setting disabled)

Setting Setting Initial | User | Ref.
No. Name Range Unit Setling|setting|Page
Control circuit terminal
43 function selection {FR)Y 0.1 ! 0 30
44 | Anglog monitor selection 2.1 1 0
41
451 Analog monitor gain | 0.00t0 2.00 0.01 0.30
OC injection o o o 39,
46 braking current U to 100% 1% 50% 45
DC injection brak-
47 ing time at stop 00to50s 0.1s 0.58 45
DC injection brak-
48| ing time at start 0.0105.0s 0.1s 0.0s 39
S-curve accelf
49 dece! selection Oto3 1 0 34
50| Overtorque detection Oto 4 1 0
517 Ovenorque detection level 30 to 200% 1% 160% gg'
52 1 Overtorque detection time 3110100 0.1s 0.1s
Frequency (.1Hz {less than 100Hz)/
53| detection level 0.010400Hz | 11y o0rz or ey | 0-OH12 37
54 [ Slip compensation gain 0.0t 9.9% 0.1% 0.0%
56
55 | Motor no-load current 010 99% 1% 40%
56 | Jump frequency 1 0.0Hz
57 | Jump frequency 2 0.0 to 400Hz | 0.1Hz {less than 100Hzt 0 aHz
1Hz (100Hz or more) 38
58| Jump frequency 3 Q.0Hz
59 | Jump width 0.0 to 25.5Hz 0.1Hz 1.0Hz ;
60 No. of fault retry timef  0to 10 times 1time 0 38
Operator stop key
61 selection* (VA 1 0 43
Slip compensation
62 primary delay time* 0.0to 25.55 0.1s 2.0s 56
Stores, dispiays most recent alarm
68 | Fault record (setting disabled)
Displays fower three digits of the
69 | PROM no PROM number NSPS00DDD

| 76
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; I R
VS mini C Series
INSTRUCTION MANUAL

TOKYQ QFFICE Chiemacti Bidg. 1-6-1 Ontemachi, Chiyoda-ku, Tokyo. 100 Japan

Phone (03) 3284-9111  Telex YASKAWA J33530 Fax (03} 3284-9034

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters 2942 MacAsthur Bivo, Northbrook, IL 60062-2028. U S A,
Phone {708] 291-2340 Fax (708) 498-2430

Chicago-Technicat Center 3160 MacArthur Bivd. Norihbrook. IL 60062-1917, U.S A. .
Phone (708) 291-0411  Fax (708) 291-118
MOTOMAN INC,

BOS Liberty Lane wWest Carroliton, OH 454489, LS A

Phone {513) 8‘3?-5200 Fax {513} 347-6_2??

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA,

Averndia Bugadews Faria Lima 1864-5°CJ 5041511, Sa0 Paulo, Brazi

Phone {011) 825-7723 Fax {011) 210-9781

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone (49) B196-569-300 Fax {49) 6195-888-30

Motoman Robotics AB

Box 504 538525, Torsds, Sweden

Phone 0286-10575 Fax 0486-41410

Motoman Robotec GmbH

Kammerfeldsirage 1, B5391 Allershausen, Germany

Phane 08166-900 Fax 08186-90398

YASKAWA ELECTRIC UK LTD.

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, GB8 9LD UK.

Fhone (1236)735000 Fax {1236)458182

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Blag. 901 188-2, 1-Ga Euljiro, Joong-Gu Seoul, Korea

Phone (02)776-7844 Fax {02)753-2639

YASKAWA CLECTRIC {SINGAPQRE) PTE. LTD.

Head Office : CPF Bldg, 79 Robinson Road # 13-05, Singapore 068897, SINGAPORE

Phone 221-7530 Telex (87) 24800 YASKAWA RS Fax 224-5854

Service Center 221 Henderson Road, # 0720 Henderson Bulding Smgapore 159557, SINGAPORE

Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipai, Taiwan

Phone {(2) 563-0010 Fax (02) 567-4B77

SHANGHAI OFFICE Room No. 88 Wan Zhong Building 1303 Yan An Road (Wesl), Shangha 200050, €
+ Phone (86) 212-1015 Fax (86) 212-1015

TAIPE! OFFICE  Shen Hsiang Tang Sung Criang Building 10F 146 Sung Chiang Roag, Taipai, Taiwan

Phone (02) 563-0010 Fax {02) 567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA
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