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Functions
Making and breaking current Isolating Making, breaking and isolating
Switch Disconnector Switch-disconnector
Fuse-combination units
Switch-fuse Disconnector-fuse Switch-disconnector-fuse
single break single break” single break”
= = =
Switch-fuse Disconnector-fuse Switch-disconnector-fuse

b
double break double break® double break

- T N =

Fuse-switch Fuse-disconnector Fuse-switch-disconnector
single break single break” single break®

Fuse-switch Fuse-disconnector Fuse-switch-disconnector
double break double break” double break”
—0 o— — — —p o—

NOTE 1 Equipment shown as single break may be double break.

NOTE 2 Symbols are based on IEC 60617-7.
a

The fuse may be on elther slide of the contacts of the equipment or In a statlonary position between these
contacts.
b

Disconnection between line and load terminals only is verified by test.
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AC-Control Circuit Classification-NEMA

NEMA designates Control Circuit Rating with a
code letter (for current) and a voltage code.
Ratings & Test Values for AC Control Circuit Contacts at 50 or 60Hz

Thermal Maximum Current , Amperes

gg{;ﬁ;l Conunuous 120 voits 240 Volts 280 Volts 600 Volts Voltamperes
Designation Amperes | Make Break Make Break Make Break Make Break Make Break
A150 10 60 6 — — - - - - 7200 720
A300 10 60 6 30 3 — — — — 7200 720
AG00 10 60 6 30 3 15 15 12 12 7200 720
B150 5 30 3 — — — — — — 3600 360
B300 5 30 3 15 15 — — — — 3600 360
B600 5 30 3 15 15 75 075 6 06 3600 360
c150 25 15 15 — — — — — — 1800 180
€300 25 15 15 75 075 — — — — 1800 180
€600 25 15 15 75 075 375 0.375 3 03 1800 180
D150 1 36 06 — — — — — — 432 72
D300 1 36 06 1.8 03 — — — — 432 72
E150 05 18 03 — — — — — — 216 36

DC-Control Circuit Classification-NEMA
Rating codes for DC Control Circuit Contacts

Thermal

Maximum
Contact Conti nuous Maximum Make or Break?) Make or Break
Rating Test Current, Current , Amperes

Designation ') Amperes 125 Volt 250 Volt 301 to 600 Volt at 300 Volts or Less
N150 10 22 = = 275

N300 10 22 11 — 275

N60O 10 22 11 04 275

P150 5 11 = — 138

P300 5 11 055 — 138

P600 5 11 055 02 138

Q150 25 055 = — 69

Q300 25 055 027 — 69

Q600 25 055 027 01 69

R150 1 022 = - 28

R300 1 022 011 — 28
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contact  power contacts
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PHYSICAL PROPERTIES OF MECHANICAL LINKED CONTACTS
MECHANICALLY
CONVENTIONAL CONTACT
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Communication Output Terminal

_ (65-71=Px:P1-P7)

Input Terminal

AN -Fx,2-Rx,3-Bx,...6-JOG, 14-3Wire,17-Up-18-Down)
Control

Application

Protection

10 --->1=Power-on Run,64-->Fan
Secondary Motor Advanced” ¢ .

™\ 24 > 1=ferq. Limit ,25=Lo,26=Hi
User Sequence

Basic

Drive 11=JOG A..,nE;_m\,_OD ACC,13=JOG DEC, 20=Max. Ferq.
93--->1=initial parameter(All group)

Switch between groups, or to move the cursor during parameter setup or modification.

[]
Direction of Motor rotaion selection z
3 N,
0-KeyPad
1-Fx/Rx-1

. 0-KeyPad-1
Fr ncy reference source Y
equency reference source I KeyPad-2
> Fr/ReD Command source
3-Int485 Deceleration time
k-zm\&m:,t

2.1

412

5-12
u 6-Int485

Switch between codes, or to increase or decrease parameter values.

User Sequence Function

Acceleration time




DRIVE MODE

PROGRAMMING MODE

DRV light is on.
Pressing RUN will start the motor.

Turn the power on

[ o [
[ G
Forward Selection

Output Frequency

Output Current

Output Voltage

n

R =

Monitor Display

"

s =

DRV light is on.
Drive cannot operate the motor.

Verify Menu
| —
G—

Set Up Mode
- e >
il —

Parameter Setting Mode

Auto-Tuning

—
G—

e

Reverse Selection

A

o

nunnunnnunn

Description of Key

—b:
- @
| - @
t

Note: “XX” characters are shown in this manual.
The drive will display the actual setting values.

o]

e

Jsci
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Step | KeypadDisloy [istruction

1 Ensure that the first code of the Operation group is selected, and

the code 0.00 (Command Frequency) is displayed.

Press the [ENT] key.

The value, 0.00 will be displayed with the‘0'in the 1/100s place
value flashing.

Press the [ 4] key 3 times to move to the 10s place value.
The'0’at the 10s place value will start to flash.

Press the [A] key to changeitto ‘3, the 10s place value of the
target frequency, ‘30.05.

Press the [ ] key 3 times.

The’0’at the 1/100s place position will flash.

Press the [A] key to changeitto ‘5, the 1/100 place value of the
target frequency, 30.05, and then press the [ENT] key.

The parameter value will flash on the display.

Press the [ENT] key once again to save changes.

Flashing stops. The frequency reference has been configured to
30.05 Hz.

IN



Step | Keypad Display
1 -

ENT]

]

Step | Keypad Display

1

Turn on the inverter. _
Ensure that the first code of the Operation group is
selected, and the code 0.00 (Command Frequency) is
displayed. v

Press the [A] key 4 times to go to the drv code.

Press the [ENT] key.
The drv code in the Operation group is currently set to 1 (Terminal input).

Press the [ W] key to change the parameter value to 0
(Keypad), and then press the [ENT] key.

The new parameter value will flash.

Press the [ENT] key once again.

The drv code is displayed again. The frequency input has
been configured for the keypad.

Indicate the first code information of the operation group.
Press the UP key,

Indicate the acceleration time ACC that is the second code of the operation group.
Press the ENTER key [ES .

0in 5.0 flickers at 1-second interval.
Press the Left Shift key |k

5in 5.0 flickers, which indicates that the value of 5 can be changed.
Press the UP key

The value is changed into 6.0.
Press the Left Shift key

As 01in 06.0 flickers, it indicates 06.0.
Press the UP key

16.0 is indicated. Press the ENTER key
16.0 fickers. Press the ENTER key [BY -

B ACC is indicated. The acceleration time is changed into 16.0 second.
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T

1

Keypad Display

B |ndicate the first code information of the operation group.
B Press the UP key

= |ndicate the deceleration time dEC that is the thirdcode of the operation group.
® Press the ENTER key [l -

" 0in 5.0 flickers at 1-second interval.
= Press the Left Shift key

® 5in 5.0 flickers, which indicates that the value of 5 can be changed.
" Press the UP key

® The value is changed into 6.0.
™ Press the Left Shift key

® As 0in 06.0 flickers, it indicates 06.0.
® Press the UP key

® 16.0 is indicated. Press the ENTER key
® 16,0 flickers. Press the ENTER key [ERY .

® dEC is indicated. The deceleration time is changed into 16.0 second.

S

o0l emedSSH b5 4 T slesaly 5l g Vo o ov _yaskawa (sl

Frequency reference
display at power up

AL AvVy 4V, Av)
saca| - &3 . 63 - [ - - D - .
[ [ N 3 3

DRUN| @ sToP) Press to select LOCAL Press to select the
digit to the right

AV, AV,
@ - g - € - = B
Press until the frequency
reference becomes 30.08Hz




Frequency reference
appears when powered up

‘B e

Press until 57
appears
@ v Select d|g|t
\1 Yy,
-3 - -
Parameter Display Control Circuit
Terminal

AV @ \1V7'

il - E3 - - -
LED Operator Parameter Dlsplay 4’%
vy
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Multi-function input Terminating resistor_
Default: X —O 0—9 Swa /{ P
Ei 3 OFF‘\Z\+ 0 |Rs-485
Q —
RST —0 O - T
Spd-L O 0 T

©— Analog output
Default: Frequency

Analog input I=. P24 © 24V Power
Q Pulse output
N/ |

o Q1/ISL Default: Frequency

[Q1] Open collector output
Default: Run

) Relay output
Default: Trip
o
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OVERVIEW

The following
procedure is a
supplement to other
documentation
supplied with this
equipment and
guide the user in
properly wiring the
V1000 and motor. It
will also allow the
installer to check
motor direction,
correct if necessary
and perform a motor
Auto-Tune.

DANGER: Improper
wiring can and wi
cause bodily harm
as well as damage
to the equipment.

When installing the
system be sure to
follow good wiring
practices and all
applicable codes.
Ensure that the
mounting of the

SteP | V1000 Model Identification and
‘_ Mounting

To make sure you received the correct model it is
essential to verify the V1000 nameplate with your order;
and make sure that the drive has the correct rating so i

can be used with your motor. Please check the nameplate

information as shown in the example below.

Step
w

V1000 CHEAT SHEET

Connect Motor and
Line Power

FI3.1 & Zbelow show the electrical connections for the
input power and motor terminals for various V1000 Drive

POWER OFF, make the appropriate connections.
Make.

codes.

©  Check that the ava
requirements.
Ensure that the output power from the VFD s
compatible with the motor requirements.

ble power meets the input power

low the

« Inthe case of systems with multiple VFDs,
above procedure for each VFD and motor.

Mounting the V1000
The mounting of the V1000 s extremely important regarding
environment and accessibility. Depending on your system,
there are various models available and the mounting
gimensions (footprint) may be different Because the
mounting procedure i fairly extensive, itis beyond the scope
of this document, the user Is referred to the V1000 Quick
Start Guide (Manual No. TOEPC71060614) received with the

where the system has more than one V1000, refer to the
proper clearances required for adequate ventilation. Please
pay particular attention to:

« The clearances to be maintained around the enclosure.
for adequate ventilation.

excessive dampness, extreme temperatures, chemical

various ¢ *  The envi such as avoiding
are secure and that exposure, corrosive areas etc. to avoid damage to the
the envi t, d to maintain safety.

such as extreme
dampness, poor
ventilation etc. will
not cause system
degradation.

Please read this
cheat sheet and
other documentation
provided with the
V1000 thoroughly
before attempting
any installation.

Removing Protective Covers
Improper removal of the /1000 protective covers, as well as
the conduit bracket (NEMA 1) can cause extensive damage
1 the V1000 To avoid damage to these items, please pay
particular attention to the V1000 Quick Start G uide,

Section 3, Protective Covers.

Open Chassis

YEA Document Number: TM.V1000.01 5/15/2008 © Yaskawa Electric America, Inc. -

shown.

Q) DANGER: LETHAL VOLTAGES ARE PRESENT. Before
V1000,
covers are fastened and all wiring connections are secure.

pos ,
minutes unél the charge Indicator extinguishes completely
‘before touching any wiring, circult boards or components.

WARNING/ DO NOT CONNECT ANY OF THE
FOLLOWING TERMINALS TO EARTH GROUND

RAY A2 um vz wis
—ﬂ ,,,—\ A SINGLE PHASE /— — —
/_\ INPUT V1000

@ L] e

Fig. 1: Input Power and Output Motor Electrical
Connections for Single P hase Input V1000

At saz T um vz wirs
_\ _ _“ '| THREE PHASE | _ _\ _
LA neutviooo A

i @

ULy

mmered

Fig. 2: InputPower and Output Motor Electrical
Connections for Three Phase Input V1000

(800) YASKAWA (927-5292)  Fax (847) 887-7310

Step
w Check Motor

ection

In this step the motor is checked for proper direction and
operation. This test s to be performed solely from the
digital operator. Apply power to the V1000 after all the
electrical connections have been made and protective
covers have been re-attached. At this point, DO NOT RUN
THE MOTOR, the Digital Operator should display as
shown below in Fig. 3.

REVLED
OFF

Fig. 3 Digital Operator
ext press [ onthe Digal Opersor e green e

should turn on.

o -/

next press [l

o -

Next, 95

on the Digital Operator once, then press

on the Digital Operator. The motor

should now be operating at low speed running in the correct forward
lockwise) directon.

If motor rotation is not correct, then power down the V1000 Drive

@ DANGER

After the power has been turned OFF, wait at least five
minutes until the charge indicator extinguishes completel
before touching any wiring, circuit boards or components.

Digital Operator
tumed off.

Use precaution, and refer to Fig.1 or 2, swap any two of the three
outputleads t the motor (U/T1, V/T2 and W/T3). After the wiring
change, repeat Step 3 and recheck motor direction.

Page 1 of 2

Auto -tuning

Step
4

In this step the V1000 is setup for use with the
motor. Make sure all protective covers have been
re-attached then apply power to the \/1000.

DO NOT RUN THE MOTOR

prss [l tes s nt e it Oper '/

shows the Auto-Tuning menu (A.Tun) then press

prss [ o s urt e Dol Oprar shons

- R
Digit Flashing

Motor P tokW = HP x0.746
Eniar Mitar Fowari ki (Rllowai) Example: 10HP =10 x0.746 =746 kKW

prass [ seect e o oo e o chge anduss e
I e I st e, e s v [ sove e e

B R ————

same procedure described above to adjust ts value.

- [HEEHE

MotorRated Voage (e.g. 230V, 460 V)

R oo " Forstandard AC motors use

MR oo Rated curent (e.0. 110 A, 220 A1 the defaultsetting for motor

B oorsose Frequency (eg. 600z base frequency (60Hz), motor

EEE oo Poles (c.0.4 Poles) pRasllan g e
speed.

B oo Rated Speed (e.g. 1750 rpm) G=

s e 1.7 pess [l s

the Auto-Tuning start command.——»-

o 0008 ystart

unexpectedly during Auto-Tuning.

Waming! ‘motor when
statonary Auko-Tuning & performed. Do not ouch the motor during auto-uning.

Notice: Auo-Tuning willnot function properly when a brake 1s engaged on the

Ioad. Ensure the motor shaft.can freely otate. Never perform an Auto-Tune with
motor connected to a load.

Auto-Tuning procedure.

[ -

completed. Please reference the V1000 Quick S tart Guide o repeat the Auto-Tuning procedure.

The display has been successful

again f the display shows an error message.
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V1000 CHEAT SHEET

Page 10of 2

Step Connect Motor and irecti i olv £
Check Motor Direction Auto -tuning °
OVERVIEW u Line Power VAM ﬁ-w__v
i fellawig Fig.1 8 2below show the electrical connections for th I this step the motor is checked for proper direction and

input povier and motor terminals operation. This testis to be performed solely from the

digital operator. Apply povier to the V1000 after all the

electrical connections have been made and protective
covers have been re-attached. Atthis point, DO NOT RUN
THE MOTOR, the Digital Operator should display as
shown below in Fig. 3.

REVLED
OFF

In this step the V1000 is setup for use with the
motor. Make sure all protective covers have been
re-attached then apply power to the V1000,

DO NOT RUN THE MOTOR.

procedure is a
supplement to other
documentation

your motor. Please check the nameplate
information as shown in the example below.

POWER OFF, make the appropriate connections.
Make sure to follow good wiing practices and all applicatle
codes,

shown.

g2
Lo )'T

equipment and wil
quide the user in
properly wiring the
V1000 and motor. It
will also allow the
installer to check

(O DANGER: LETHAL VOLTAGES ARE PRESENT. Before
V1000, ensure
covers are (astened and all wiring connections are secare.
ARer the power has been tumed OFF, walatleast five
minutes unti the charge indicator extinguishes completely
before touching any wiring, circult boards or components.

prss [l e s st D e

=

shows the Auto-Tuning menu (A.Tun) then press

975 ©

WARNING! DO NOT CONNECT ANY OF THE

motor direction, «  Check that the available power meets the input power FOLLOWING TERMINALS TO EARTH GROUND Fig. 3 Digital Operator "u A
requirements. :
81 62 - + +H 42 ||\.U
correct f necessary 0 ARG TR T LT — press. [Jl] o tmes unti he Digtal operatr shows - EEEEE ay
and perform a motor compatible with the motor requirements. X K X g z x O (=AZALg
Auto-Tune. e case ofsystems with ke Vs low he j———— ) sonrans TR 33
above procechre for each VFD and motor a1 — stould umon o i e : .
. —Hpx
1IN/ SINGLE PHASE SR S i 10HP < 1020748 =748 i . M"

DANGER: Improper _
wiring can and will
cause bodily harm

,m_w_m_ , _@

INPUT V1000 press [l o selectne digityou would ke tochange and use the

Mounting the V1000

[T [ ——

]
First Digit Flashing

as well as damage “
to the mn:,ﬁ_ﬁm:? dimensions (footprint) may be different. Because the ann| sux)
‘mounting procedure is fairly extensive, itis beyond the scope Press . 10.goto selectthe next parameter and
. of this document, the user i referred to the V1000 Quick T C I —
When installing the  Sicnse ammantna 0L Gy oboo) vcsyet i e e s [ nvevoml o e same procse descsdsove st v - [EERE =
system be sure to V1000, Section 1 Physical Installation. Match the model "U
y thatyou received and folow the procecure described i the 1] [ ]
follow good manual to ensure a safe and functional IR Vowor Rated Volage (e9. 230V, 460V) £ or ot AC moto
practices and uhersiielsystemnsimoreihan, one)v1 200 R oo Rted curent (e.0. 1104, 22,0 A) h-“_ m It sett _._.aa oo *
N proper clearances required for adequate ventil SO e default seting for motor
applicable codes. pay particular attention to: u Lz First Digit Flashing IEEEE otor Base Frequency (e.g. 60.0 Ha) szhnﬂzsw_ (60Hz), aw_s_. \._
(4) motor rate
Ensure that the o TrdmmEokmmmrtats | s IR o070 (e 4Pols) (LG
mounting of the for adequate ventiation. R oorRated Speed (e, 1750 ) g o)
various ¢ . The such as avoiding
excessive dampness, extreme temperatures, chemical Fig. 1: Input Power and Output Motor Electrical Next press ECLLL P A0 2 Afer setting parameter T1-07 press . toselect a)
are secure and that exposure, corrosive areas etc. to avoid damage to the ‘Connections for S ingle Phase Input V1000 ko)
the il maintain safety. should now be operating atlow speed running in the correct forward the Auto-Tuning start command. -
(clockwise) direction. 3
mzn: as extreme Removing Protective Covers LOED o WAL (GRG0 v m
lampness, poor PV )| THREE PHASE AP AP Next,press. on the Digital Operator. (1] The V1000
s Improper removal of the V1000 protective covers, as well as 2% % 2% % e ‘may start
ventilation etc. will the conduit bracket (NEMA 1) can cause extensive damage = = INPUT V1000 [l unexpectedly during Auto-Tuning. ,,\f
to the V1000. To avoid damage to these items, please pay S
not cause system oot A o T s S s, \@ @ f motor rotation is not correct. then power down the V100 Drive Wamingl High voltage wil be when —=
degradation. Section 3, Protective Covers el !

@ oAnGER

Notice: Auto-Tuning will not function properly when a brake s engaged on the
load. ¥ g
‘motor connected 1o a load.

s s [ oot O T viooit s

Auto-Tuning procedure

Please read this
cheat sheet and
other documentation
provided with the
V1000 thoroughly
before attempting
any installation.

has been turned OFF.
the charge indicator ext
before touching any wiring, circuit boards or components.

Digial Operator
turned off.

and refer o Fig.1 or 2, swap any two of th
the motor (U/T1, V/T2 and WT3). After the
change, repeat Step 3 and recheck motor direction.

¥ %)

jd.a.w

S R ——

2y

Open Chassis

completed. Please reference the /1000 Quick Start G uide or repeat the Auto-Tuning procedure:

- 2: Input Power and Output Motor Electrical

inifthe displaysh
Connections for Three Phase Input V1000 CoEsC e

message.
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IEC 61439-1- Low - voltage switchgear and controlgear assem-
blies - General rules

IEC60947-4-1-2012- Contactor eletrmomechanical

IEC 60947-3-2012- Switches, disconnectors, switch-discon-
nectors and fuse

Electrical Safety on Small construction sites - WKS5-2018

Wilectrical Safty at construction Worksite - Singapore Power
Authority - 2012

Socket Outlet Assembly in Construction and Building Sites-
2006

Building and Construction - Industry Guideline - Electrical
Practices - Australia 2015

Industrial Motor Control -7th Edition by Stephn L. Herma-
2014

LS - S100 VFD - User - User Manual

LS Software-Drive View7 User Manual

EATON-Wiring Manual- 2018

SIEMENS-Switching, Protection and Distribution Handbook

Schneider-Electrical Installation Guide - According to IEC -
2018

ABB - Switchgear Manual
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