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CHAPTER 1

Infroduction

This instruction mznual describos the GYII0KSE dive hardware, It doas nal cover
the GYM0NSE drive softwara. For software imformaticn. refer to the GW3000EE

AC General Purpose VHZ) and Vector Duty Software Star-Up and Aelersne
Manual (D2-3381 ).

Thie manuet is intandedd for qualfied electrical persennel. i is arganized according
10 @ Ipgical pregression of steps to be foilpwed o install and troubleshoot he diva.

GEYI0DNSE drives will typically be referenced by horsepowar in tha manual, If
aditianal clarity ts required, drive medel numbers will ako be includad.

1.1 Related Publications

Retar to the tolliowing related pablications as nacessany 1ot more informatlon.

» 02.33971  GSVIDDOSE AC ABDVAC Ganeral purpose [VoltsHanz) and Yechar
Dty Dirive MMNE: 3RCANS0-200'WA0B0 Software Start-Up and
Reference Manual

De-33i5  Motor Fnooder Czble Kit

Dz-za08 AutoMax Metwork Comrmunlcation Cplian Goard
D2-3346 Contrel and Conflguartlon Software (G33000)
D2-3341  Supar Aamote Mater Interface (KM} Board
P-3342  Operator Intariace Module (QIEM)

02-3330 ControlMat Metwork Commynicatipn Option Board

1.2 Getting Assistance from Rsliance Elactric

It wou have any questions or prableme with the products describad in this instnction
manual, contact your kocal Reliznoe Fiacthc sales affice. For ohnical assistance,
call 1-800-726-811,

Igoucian 1-1



1.3

Notes on Handling the GV30M{/SE Drive

The falkowing four labels ars put an the GY3000SE diva, advising the user of 1ha
notea on handling the driva. Read and undérstanc e contanis befora using the

drive,

/N ous

WIICTY FOILARPLY FOYAEh
A kL e El Y THRT n
THS LALP “PAR" 1B

TURHED ORR 3

4 DANGER

RIZK OF ELECTRIGAL SHFG K. LSCOHMECT INPUT
FO'WER BEFORE SERVICING EQUIFMENT.

& DANGER

| AR OF FLBCTRGEL SHOCK,
&, EMBUIRE [0 BLE VOLTAGE 15
| EMRCHARGED BEFCAS TOUCHEHS,
i ECARPYENT

ATTENTION: L3 This symbal shows a groundirg terminal.
Cannect grounding gonductor to this terminal without fail.

GVWIRTIHSE 465 VAG I-200 JF Ontva, Hamwsra Asfarsncs Fason 5o



CHAPTER 2
About the Drive

Thiz chapier provides an overview of tha drive including how 1o dant fy the drive, &
description of the Requlatar beards, and tha idantiflcation of major components i
the drive,

Tha GYIDNDIOEF AC drive is 3 PWM (Pulsa-Width-Modulatad) drive Ihal presvidas
yector and genaral purpess reguiation for a wide ranga o applications.

LIsing vector ragulatian, the drivie can orovide high dynamic responsa, malntain full
rated motor tarque to zero spaed, and prasisaly conlrol rotor speed in both
directions. The drive can prowvida this lunctlonality elther with encodor icedback
(i ventor control or FVC) or withaut {2ensorless vacior control or EVC),

Using general pumposa (walls'hartz or WHz) requlation, the drive is suited for a
broad rangs of applizations ragquiring adpastable speed contral of metors.

2.1 ldentify the Drive by Model Number

Each GW300WSE AT DHva can be icentified by s model number. Sae ligurae 2.1,
Theis numbssr appaars on lwe shipping label and an the drive's nameplata. Tha
criva's medal nurmber ncludes the Power Module and the regqulatar. Drives poawes
ratings are proviged intable 2.1,

HHH ¥ 4 & NM

Hotsepower Retings '

ar = 3DHF 100 = 100HF

47 = 40HP 125 = 125HP

B3 = SOHP 18l = 1sUMP ,

&3 = BOHP 200 = 200HP

T = TEHF
EBYAIGSE

YV = WHz or Vecer :

Vallage
4 = AEQ - 460 WAC

Enclogure
[ = Chsaess

Aaqgulator WVersion —
&l = Wectar and VHz Reguistor

Fifure 2.1 - '::Ilal:ll:rf:.-lrg i Diiva Mede! Mumbar

ABeut B Diive 2-1



veale £,1 — Powar Hitings

! Medal Input Velz Inpul npet Ampa Output Amps Pormr Loss Watls
Nustber (AL} EVA (Maximum} Maximum) V& {Full Load)
b TR Tl AR50 WAL A6.0 48 A <08 B
e 1] 80380 Y SRR

A0WdOE0 Aa0-1E0 VA df.2 G A, L =44
+H—- 10 JA0=450 Y 6050 W

S A0ED FACA50 WA 571 EOA BT A 1140
= 0% aa0-480 W 350460

O A0E0 BE-AR0 WA .7 b3 a TEA 13340
+1= 0% GRG0 Y GE0-4E0 Y

TEVAGED FB0-450 YW aLls rar 106 A 100 A 350
= 10 AED-As0 Y L4650 Y

1o L0AN ARFAES WAC 111.5 | 4l A 1440 A, 1680
+= 0 SE0-4E0 Y SEC=480 Y

T2E40E0 A80-450 VAD 1354 170 A 170 A 2250
+= 10% aB0-4E0 SeC—den W .

15V40E 0-460 VAL 1523 200 A 200 A, 3T
- 105 80-460 Y 30460V

20044 0s0 SROAR0 VA 1472 240 & 2400 4, w0
=106 | 280460 ¥ ABO-450 Y

VWGl vector |'a;|uia1j-e;n. 190% oulpd Sament capablifty o ona ﬁn.]hg.
T | Tesa enluss are for ORErEION WHN 4 K2 e fegaency, Fo opaialion wilh 3 kEZ camsr fragearcy, demirg hy 20% is requirec

2.2 Enclosures

This manual describes GWA0CSE chassis ste drives. These drives should De
installed in cabinats.

2-2 G EI0EE JE0 YAC SI-200 HF Dove, Hswdre Haferanos Lsimisn GLY



2.3 30-200 HP GV3000/SE Drive Component Locatlons

The 30-200 HFP GV3CIOSE drives have the foilowing msain components, The
idanfificatian numbers provided correspond to the number used in figures 2.2 ta 2.6,
Realacement parls ara listed In chapter 2,

1.  Fan Assarmibly

2. Membrana Switch {KayvpadrBracket)
3, Requlatar Printed Circuit Board

4, Bgge Boam [PISC Soard)

Bus Capaciar

Intermal Fan Assambhy.

o

Figure 2.2 - 31 ared 40 AF Diive Gompanant Lecations

Abgaf the Drive 23



. Prechargs LED. See eeciion 4.2

Flgurz 2.2 = &1 and &1 HE Drrée Compoaent Lozabores

2-4

GYANIMEE 658 YA J0-200 HF Dvjve, Haru' s Selerance Voo 8007



. Precharge LED. See sestlon 4.2,

Fiquma 2.4 — 75 and 100 FP Orhee Comporant Lecstzng

ABaur e D



Precharge LER, See sedlion &.2,

Figarg 2.4 — 12% H~ Unwe Componer Losabinng

SYINIESC 485 VAG 30-200 HIF thiva, Rannyerd Refsrance Yaiskn 0w



Pigarc 2.4

180 ard 200 HP Crive Compcr dnl Lacationa

Ahout Mg v



2.4

Regqulator Board Description

GYICOO'SE drive regulation is parformed by @ micrapmaessar on the Aagulater
boam. See figure 2.7. Crive cperatizn is adjusted by the paramelers entersed
thraugh the keypad. The Ragulator board accepts power circuil feadback signals
and an exfemal spead relerence signal, as well a2 data frem enceder that is
attached o the miolar when sat up for FYC reguiation, The Regulatar beard
provides:

PWhK gating signals to he IGBET power devices

Ezsed &n the cutput of the control Ioop, the requiater sends PYWM gating signals
through 1he Current Feed back board 10 isolated drivers on she Gats Driver
borrd. Thase drivers $wiich tha Insulaled Cate Bipatar Trangisior (IGBTa),
producing a pulsa-wldth-modulated (FUWM) wawvefnm that correspaonde to the
spaed (FYG ragulatlon) or fregquency (voltshertz regulation) reference. The
IGBTs can be swiched at eithar a &, 4 ar @ kHz camer frequency.

Fomn A and B eonlacts for drive 2tatns indicators

Thie Forrn A &nd B coniacts are under control of the user vid programmable
pararmeters. A Form A o O transition can indicate drive stetus. The cantacls
ara retad lor & amps resistive load at 260 VADY 30 VDT ard are made availabis
through the terminal strip.

Display datz for a four-characier display and fourtesn indicatar LEDs

Far a description of the kevpadidisplay, refar to saction 2.4.6. For ooaratiznal
Instructlons, gee the GYICIWSE Sullware Slarl=-Up Relarsnca manial
(Dz-3381).

An analog output

The analpyg cutput is a scaled voltage {G=10 WEKE) or current (4-26 ma) signal
praporional io either rxatar speed (RFPM) or motar torque or cument (STOHGLIES,
The cumant signal selecticn (Wa jumpar J17) requires a pewer supply for
ppemtion. The power can be sourced from the encoder terminals (4 and 8) or
from an extem il 15V powar supply, Zee tabre 7.8, termingls 10.and 11, for
more information. The analog cutpul signal is available through the femminal
strip.

A snubber rasistor braklng signal

The Hegulator board provides a signa Tor usa by an optianal snubber resisior
braking kit The slgnal is available through tha terminal strip.

2-8
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2.4.1 Jumper Locatinons and Seltings

Jumpess 14 and 17 an the Begulator beard are facteny-set for voltage inand
violtage aut signals. Aefer to figure 2.7 for thalr locatlons on the Regulator board. If
you ne|d to changs the junpers’ satings, usq Lhe folowing proced uras.

ATTENTION: Do not alter the setting of ary jumper ngt described in
this instruction manual. Failurs to obsarve this prezadtion could esoit
T damage o, ar destrugtion of, 1he eqaipment.

2.4.1.1 Analog Input Spead Reference Jumper (J4)

Jumper J4 e the analoa speediorque {L1.CO0Y refarance jumoaer. This [umpar
selects either +/— 12 WOC ar C-20 mA inpat . Pararmedars F.O03, P.O10, ard P.O11
Bre used in conjunclion with the jumper. Nate that Il tha posltlon of Jumpar A4 i
cha ngEd aitar tha paramelars ars programmad, tha softaare will not recogni2e that
the input refarenca or polanly baz bean changsd, Be surd Lo vetily hal paremiebors
P.O0E, P.0AL, and P.011 are corract bafora starting tha drive, Rafer 1o the
GVANLASE Sotwara Slad-Up and Refaranca mandal far mara Infarmatlan.

Usze the following pracadura to sat junpar 4

ATTENTION: DC bus capacitors retaln hazardols woltages ater input
cwrar Az been disconnectad, After disconnesting input pesver, wait
five (5 miloutes for the DG Bus capacitars 1o discharge and then chack

the voltage with a wolimater to ensure the [ bus capacitors are
diecharged bafora touching any imtemal companents. Failure to absernve
this precaution could result in severe bodily injury ar kss of [ife.

Step 1. Tum of input power 10 the drive and wait five minutes.
2lep 2. Aemowe the cover from the drive by unsarewing the four ataching screws.

Ztep 3. Verty that the DC bus voltaga is zaro oy tolowing the pracaduns in sactlien
9.3,

Step d. Logate jumper J4 an the Ragulator board. Reter to figure 2.7.

Step 5. Locate pin 1 on jumper 4. Movea the Jumper 1o the daslrad satting as
ghowry in figure 2.8.

Step €. Reattach the cowat.
Step 7. Reapply inpul powsar.

Step & Werify thal the Terminal Strip Analeg Inout Difsel (003, Terminat Strp
Analog Input Gain (P.310). and Tenminal Strip Analog Input Conligure
P31} are comectly set Note {rat the jumpar seltings must mateh the
sofrwrare settings othersiza the releranca valua may difler frem what s
expectsd, Refer fo the GYI0DOSE Soflware Stad-Up and Reference
marual for morg irfarmation.

GYIE0RSE 402 WAC 30200 RIF Oripy, Rardver' e Felarevive Veraon S07
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Figurs 2.4 = Jumpar.J2 Sangs for Anale] Inpul Spesd Rafesancs

2.4.1.2 Analeg Qutput Jumper (117}

Jumper J17 i5 the analag autput jurnper. Thiz Jumpar selects althar a 9-10 YVELC ar
4-31 mA scaled signal output that is programable 1o ba propertlonal to etther
speed ar torgua Using patametar P.012, Aefer to the GVAI00SE Sottwars Start-Up
and Refarance manual {02 3301 for more infommation on this paramcter,

The juriper only salactz: a 0-10 VDE source voltags or 4-20 mA sink current 10
represent spasd or torque. Mote that the 4-20 mf cument selection requires a
poawar supply for oparatlen as shown in table 7.6, terminals 10 and 11,

Lrse Lhe followlg procedure (o set jumper 17

ATTENTION: NC bus capacitore retain hazamdaous volapgas after infrut
powar has been dizconnected. After disconnecting input power, wait
five (5] minutes ‘gr the 0HS bus capacitars to dischange and then check |
e valtage with a wvallmater i ensura the DU bus capacitars ara '
dis:hElIgEd befora iouching 2ny nkEmal componants. Fadlure o abeate
this precaution could resul; in savary Lacly injury or [ces of [Ifs,

2tep 1. Turn off input power ta tha drive and wait five minutes,
Step 2. Aermdwa tha cavear from the drive by unscrewing -he four attaching screws.

Step 5. Verfy that tha DG bus woitage 15 2ero by Tollowing tha procedures Insection
2.3

Step 4. Logate jumper J17 on the Regulator board. Heler to flgure 2.7,

Step 5. Logate pin 1 an jurpet 17, Move the Jumper o the desired setling as
shown in figure 2.8,

Step 6. Reatach the novar.
Step 7. Beapply input power,

Step 8, Verdfy that parameter P.0A2 ie 2at comectly far either epeed o- torgue.

2-11
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Figum 2B — Jumnaer 17 Saltiags lor Anslag Qikals

2.4.2 Wiring the Terminzal Strip

The termminal skip on tha Regulator beard previdas lermltals for cenmacting
customer /O devicas, Sea ficures 2.7 and 2,100 The fallowing tarminals ars
provided:

L ]

Termirals 1-3

Terminals 4-3 .
Teminals 10-11:
Terminals 12-15:
Teminas 16-25:
Teminals 26-27:

Ri3-232 conections

encoder connections

analeg cuipul conneclionsg

analcg speedftorgue reference connections
24.5D0 digital inpul sonneclions

snubbear resistor brakisg contral connections for older

Snuhber Aesistor Braking Kits (‘or examgle, the N 2084010 series)

Teminals 28-31:

staius relay conhectisns

GV EE S8 VAC 30-200 AP Deive, M Uware Mefeercs Versier £.07
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2.4.3 AS-232 Communication Port
The Regulater board contging & 8-pin D-shelt AS-252 communicatan port (J&). This
port provides RS-232 communkzafion beteeen fhe GWYIDNSE drive and 5 personal
computer unning the Control and Configuraton (G300 software, See figure 2.7,
Refer to instrugtion manual D2-3%48, for mare indgrmation abaut e CS3000
gofwara.
2.4.4 Qption Board Gonnector
The flat-ribbon cable sannacter (J3) on the e side of the Ragulator board is a
paralial bus connecticn pad that provides a means of attachine optional boards
slch as the DevicaMat Opticn boars, the A board, or the Autahax Metwork
Oplian Deard, Grsirmilar Doads o e GY3I00O'SE driva. Sea ligurg 2.7, Tha apticn
baard is meurtsd balow the Fsguiator Board Insice the deva, Reafar to (e apgoropriate
beard instructian for more information. Befar to sactlion 2.6 of this manual for ryore
information on opticnal drive kKis.
2.4.5 Operator Interface Medule Connactar

The Hat-ribben eonnactor JT providas a mezns af attaching the optional Operaior
Ieteriace Moduls (OIM]. The QIM |5 avallabls for use a5 a ramate kaypad tor tha
GEVADYS E dinva.
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2.4.8 Keypad/Display

Ime frant panal keypadidiaplay is uzed to program and cperale the GVEIOWSE
drive. See figura 2.11. The four-character display is used ta indicate drive
paramalarsg, paastelar values, and anver sades, The fourteen singte LEDS indicate
drive status and sperating modea, as wall a5 icertfy drive ouiputs whose values are
displayesd on tha FBur-charactsr d splay.

Redar t ihe GW3A0MSE Sollware Slarl=-Dp and Referarce manual foer mons
irformation at:aut the Sypaddisplzy.

Drive Stalius LECa
I
—— e — — — I

3

SN ——— .-!..J'I'l.'!l] "rn-.-nB-:].
Al . '
| Clvolts Colnzmare il Famey |

[ T e W T
saonttor Mode | iz ConlTo tn@ e
LEE® ol [ FOAWARD, i
CToRMIE C— EEVERESE i
Passward LED — (I Pt PromAsm |ENTER

| [15 [START | pmscnm

L o —

Stop/Reset  Star Key
Key

Figura 291 — Keypad! Jigpiay

2.5 Jumpers on Base Board (PISC-60 and PISC-75/75A)

Jumpars JP1 thmough JP4 o the Baza board [FISC-E0 and PISC-75/7BA] are used
ipr the salecticn of curant faadback galn as shown in tzble 2.2, On the Base board.
thara 15 ancther Jumpar, JPG, 1 be used for the selection of the ONAOFF level of tha
precharge relay, Table 2.2 zlzo shows the facions setfings of these jumpers. For the
lcations of these jumpars, see figure 2,12,

GENMES 468 W40 A0-200 K7 Onive, Fanohwoes Aeleence TVerson 07



Tedle &2 — Sattngs o' Jumpes 9n Base Brars

JPE [lOr Y-phass]
JP3 [ar bue carrernit)]
JdP4 [lar bue carrant)

gajectlon of current fe=dback gain
BE followa:

CPEM: 1ar ¥5 HP and 100 HP unils
& fow 125 HF uni

B: tor 150 HF andg 200 HP unita

i Baae ﬁ;dm | LIRS Deacription Factory Setting
PlISC=E0 JPA [Fer U-phzge] Thees jumpeta are vaad for ~or 30 HF and 40 HF unita: A
JP2Z (for YW-phase) selection cf current faedback gain | For 50 HF and E0 HP units: B
VIR ffor W-phess] as fallows: |
" JP4 {unused) A far 30 HF and 40 HF unifs
: B dar B HP and &0 HF unils
JPG This jumper & used tor sslestlon of | Zattn & peelthon
CWIOFF leved of prachangs rafay aa
followis:
A OMat 3&3Y. GFF a1 310 Y
Bi OM at 4400, OFF a1 400
PISC-75/758 | JP1 {lor L-phase) These jum;:;erf. are used for ! For 75 HP and 100 HP unlis: OFEM

Far 125 AP unlt: &
Far 180 4P and =i HPF unies: B

JPE

Thie jumper s usad for selection of | Set to A positian
OMAFE lewel of precharge relay g
tallows:
A O a1 360 W, OFF st 310V
B: OMet440V, OFF at 400 Y
=,
F
=1 B JFi JFa
o el e

Flgure 2.12 — Eage Boars Jumpar Lecationg

Abaur the drve




2.6 OQptional Equipment

Tanla 2.3 (lzts standard GYIDHQ'SE kits and nptions.

Talde 2.5 — SErdend Kits angd Dpdiors

' Instractian
I Descripticn Modal Mumbear Manual

Snubber Asaleter Braking ! 2RS0T O0 D2-34241
Moicr Enceder Cable ETCAgs Da-2s

2743075

ATC4025

ATC407E

274100

2TC43a0
Controlfel Netwack Cpilan Board 2CREE000 D2-3330
Iilerhus-3 Metaork Option Beard 2M E3200 451333
AustoMax Metwork Option Board with AANI000 C2-330E
62 mm (30" of Cable i
Autchlax FS-232 Adapler Cable SCASD0 ' DE-3248
Buper Aernote Mejee Injarface [AMI} 2513000 C2-334
Devicatat Metwork Cpgion Board 203000 KA 0096-133
Crperatar Interface Module [21M) 2RK3000 Cr2-3342
CE2007 Conlrol and Condlguration 2453000 L3344
Snbwara |
CE3000 RE-232 Computer Cable 2CA3000 Cr2-3344
115 YOG Interface Crdich Eoard 2L83000 D2.3376
FROUFIBUS™ Inferface Beoard 2PE30H] 42,1354

i Ll is fée 2nuabar Kiks can be connectad 1o B crive Inoamilal

GUIAIASE 460 A s ol 2m HE Dave, Hrmhane Rederercs Veesaer 8107



CHAPTER 3

3.1

3.1.1

Hanning Selone naraing

Planning Before Installing

This chapizr cescribes how e plan a GV3IMG/3SE drive installation.

ATTENTION: Cnly qualilied electrical parsanneal familiar wita the
constresiian and oparation of this equlpment and the hazards Involved
chould install, adjust, oparata, or service this equiprment. Haad and
understand this manual and other sppdcable manuals In helr entleety
bafcre proceading.  Failure 16 obse e 1his precaution could roesult In
severe bodily injury of 088 of (fe.

ATTENTION: When the evel-senze stan featurs 3 enakbled [F.O54 =
OM;, tha usar must cnsure that automatic start up of the divan
aquipment will not causs [njury 1o aperating persennegl or camane o
iha drivan equipment. In additlon, the user i3 responsible for providing
suilabla audible or visual alams or cther devices to indicale that this
function k& enabled and the drive may star at any moment. Hefer o
fha SWILIWSE Sottwars Stant-Up and Relerence manual for
addivonal information. Failure 1o gbsarve this precautian cauld result
In scvere Bodily Injury or loes o lifs.

ATTENTICN: Use of powar corraction capacitors on the dutpot at e
drive can result in ematic oparation of tha mater, nuisanss wlpping,
and’or permanent Jamaya to tha drive. Aarmove power corrsslion
capacitors before proceading. Failure to chsarve this precaution could
result in demages ta, or destnestien ot tha aduipmeant.

ATTENTION: The usar is respursibhe or cordurming with &l applicatale.
local, national, and mtamationsl codes. Failurs to obeanss thiz precaution
could result in damage to, ar dastructlon of, the equipment.

General Requirements for the Installation Site

Itis impodant to properly plan before installing a GV300LSE drive to ensura that
the drivae's enviranmant and operating conditions are satisfactony. Mote thet no
devices and to ba mountsd behind the drive. Thiz ares muat be kept clear o /Al

cortrol and powar winng. Fesad the following recommendations hefore continuing
with driva installatlon.

Making Sure Environmental Conditions are Met

Befpre deciding on an installation ste, consider the tollowang guidelines:
» Werify that drives can be kepl clean, coal, and dry.

¢  The area chosen ghould allow the space regu.red for proper air kow as defined
in seclion 3.1.3.
+  Be sure thal drives are away Trom 2il, coclants, o othar glbomea contaminants,

a1



M1 nat install the drive abowve 1000 metars (3300 leat) without daratirgg cutpod

power. Far avery 51.4 melars (300 faet) above 1000 metars (3200 faed), derata
the output curent 1%,

1abla 3.1,

_ Tabl 3.1 - ambisnt Larditons

Condltdon

Verify that the drive location will meet the envimnmantal conditions specified in

Clpanatinj Temparaiura [Ambieat)

Specileation
G ta BRAC (327 to 131°F}

S1orage Temparaiure [Ambisnt)

Humidity

—3F to =857 (=07 to +149°F)
£ 1o 89% (nnn-randonsing)

3.1.2 Determining Total Area Required Based on Drlve Dimensions

Tatule 3.2 — Diiws Dirmredan e and Wiaig bty

Criva dirensions and welghts are lsted In mble 3.2, Chersll drive dimensions are
illestrated in figures 3.1 and 3.2 a5 an aid in cekeuiating the total arer required by
e GYWA0I0SE dives.

GYAHHHSE
Dirjve Oem. H1 Dim. HZ Ckirm. H3 Dim. H4 Diirm. W7 Dim. & Walght
2o A0ED 450 mm SED mm 400 mm 465 235 mm S84 rm 22 kg
0060 177 14.31" 13,9 ir= LI 12.6% &1 b=
L4 60 Edd ram BAd rien E04 mim BOG mm 255 mim 354 mm 3-kg
| FVANED =4 oo o 129 23480 g.a" 136" 282 |bs
TEM4080 £34 mm EZ4 mm B4 mim BA6 min 235 mm 24 rrirn a5 kg
1A 0aED 2500 az.7 b I 274" 5.3" 13.6" 7 lbs
12EW40R0 T4 i 734 it €74 i, 776 mMm P4R mim 266 mm 45 kp
26.1" &ag 258" an.ga" - E'_E' 14.4 92 |hs
150doaEa BETS mm #14 mm TT4anr ARG min ZB1 mm 5 mim AR kg
2 4060 a4.4" 2.0 3.5 a4t 11.1" 14.4" 121 Ibs
GVI0DUSE | : ;
Drve Cirn, AT | Din. A3 | Oirn, A3 | Dl A4 | dm. 871 | Dim. B2 | Dim. €1 | Dim, ©2 | Dife. C3 | Dla. d
34;;-".f4l;_w 10mm | 32 mm Mmm | 30mm | 285mm | 2Smm | 1063 nem | 100 mm | 3 mm Frinn
N A0G0 o.4" 1.8% .4 1.2" 1.0° 1.0° 5.9 a9 025" 36"
SO ADED Wmm | 23mm | 10 e | 20 ] E'-'-II"ITII Elmimn | 100 nan | 100 ren | 3 mm F I
E0W4OR0 04" t.a .4 12" 2.0 20" a4 iy 035" ras
TN A0 Mmm | 3enm | 0mm | 3mm STmm | STmm | 16mm | 183 mm | 2 mm 3 mm
TR 0.4 1.2¢ 0.4' 1.2 adr zn" S5,.90 iy .35 1)
ST Pyl Mmmm | 20mm ! 10mm | 3mm Slmom | Bimm | 200 mm | 200 men | B mm 2 ram
o.4" i.a" 0.4 1.2" 2.0 =.0° T TE n.25" o.ag'
1 ROVANNE 14 mm FEI mm | 25 mm | TOmm 46 mm : d6mm | 216mm | 215 mm | T3mm | 13 mm
PO AN 0.6 2.8 1,49 28 1.B* 1.8 B3 B.= 051" 51
-2 GYREMLES $A0 WAL S0 P Drfva, Handwang Asfsrncs Verslan .07
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3.1.3 Verifying the Slie Provides for Recommaendad Air Flow Clearances

Bz sura there is adequate clearance for air sircolatian a~aund the deive. Far best air
rovamant, do not mount GYVIIOWSE drives directly abowa gach altvar. Nate that na
devicas ang 1o be moumed bekind the drive. This area must be kapt ciear of all
eontrol and powsr wiring, Fefer to figure 3.3 far recommeanded sir flaw clearancae.

ri
fFmmiEing =1

-

P
]
)

150 =i 157 mm
— e ——
G inj M8 Ir.|
!
: L L -
2N
e 1= 1T ADUAGER] |0 B THER DRIVES,
t TEIS CLEARAMCE MUST BE
150 mmiRIn] = S50 M (1018
L BT

Figura 3.5 — Aezommardad Alr Flow Glsaranoas

When installing a SV3I00ASE drive, prepare an opening for its ventilating doct at

the tap of tha sablred and, f necessary, provide an extension of the dugt (o cannect
befwsan the apening ared tha duct,

Sanning Beire Yiss g -3



3.1.4

3.2

3.2.1

3.2.2

3221

Verifying Power Madule AC Input Ratings Match Supplied Power

It iz important to verify that plant power will meet the input power requiremente o
the GVELOWSE drive's Power Module circuitry. Reter tg 1a0la 2.7 for input power
ratlmg speclfications. Be sure input power 15 1he drive comespande 1o the drive
rwneplata vokage and fragquency,

Wiring Requirements for the Drive

Certaly drive regulrements should be checked before cantinuing with the: drive
installation. Wire slzes, branch clroult pretection, speed feedbask (for PG
regulation), and E-ztop wiring (see chanter 7], are all areas that need 1o he
evalualed.

Meating Terminal Strip Input and Output Specifications
Tha terminal strip an the Requiator Eaand provides terminals for 24 VRO power for

the eight remate cantrel inputs, Asfer ta tables A.5 and A4 for cantrel input and
culpul specifications.

Determining Wire Size Requirements

Wire size should be datermined basad on applieabla Iosal, national, and
intemational codes (B.g., NEC/CED regulations).

ATTENTION: The user s responsible tar contonming with all
applicable lacal. national. and nternational codes, Fallure to coserde

Lhis precaulion Sould resall in damage ta, or destrustion of, the
EUi sk,

Recommended Pawer Wire Slzes

Inpul power wiring showld be sized accarding to applicablz codes 1o handle the
deivirs conlinukaus-rated inpul gurrent. Qutput wiring shauld be gized agoording ta
upplicable ¢odes 10 handle the drive's continuoue-rated oculput current. See tablae
3.3 10 1.7 for recommanded power wire sizes.

Important: Llse anly copper [Cu) wire with a temparaiure rafing of 60750,

Table 5.5 — Rectmmerdad Fower Wira Slas for i ang S0 HE Brives

Typa of Wiring Terminals Size of Wire (Maximum)
AT Inpart Provecr RILI, 812, TILE |

] Cutput Powaes: LT, T2, W3 & AW (or 36 mm®)
B nput Powsar P H o

G VEMEE 469 VA J-200 AF Bve, Azrdwdrs Ralaranca VYamlon 6.07



Tabla 34 — Aesommenoas Powar Wi Sizas far 50 and 6 HF Dnwan

Type af Wiring

AL Input Pewier

Tarminals

A‘L1, S°LZ, irL3

Size of Wire {Maximum}

Qusput Power

LUT 1. W, W3

10 AWG (o B0 i)

02 Inputl Powwss

B, M

Tarle 5.5 - Ascommanced Powar Wire Sizes for 75 gnd 100 HP Dhivee

Type of Wiring

Tarminals

Size of Wire [Maximum}

.&C. Ir;r.u'l P

ALY, &2, T3

Cruiput Poiar

T, W, W3

240 AW (o 30 mmT)

Do Input Fower

F.IN

Tadle 2.6 = Arcommerded Power Wirg Sizes for 125 HP Diva

Sizé of Wire (Maximum;)

0 AWE [or 130 ram?®)

Type af Wirlng Terminalz
AT Input Powse ArL1. 2Lz, T3

Ozl Povesr T, W TE, W3
NI Ieplit Powesr P, I

Table 2.7 - Ascommarded 2 2aer Wirs Sizes for 152 ard 2000 HF Drves

Type of Wirlng Terminala Sz of Wire (Maximum}
AC Inpat Power RLT, 52 TS

Ot Poweer | LT, VTR, WS 350 Kemil far 200 meri®)
DC nput Power | P.N

3.2.22 Recommended Gontral and Signal Wire Sizes

The racemmandsd wirg size ta cannact 10 signals ta the terminal strip an the

Regulatar board are shown in tabla 3.8, Racommended temminal tohtening lermus
i 0.5 Mawtcr-waiars (4.5 In-lb). Oparator carntrsls san ba up to 303 metars (1200
feat) from the GVE000'SE drive,

Tabl= 3.4 —Hessmmerded Temminal Etrp 'Wirg S=as

Terminalz

Wire Size

1t 91

2010 T4 AW [or 0.6 16 2 i)

Flaruramyy Sefong slaling

-




3.2.2.3 Recommended Motor Lead Lengths

To reduee Ine disurbances and nelse, mator lead length shou'd e exceed 76
meters (250 Teet) Tor any non-Heliangs motar ar any ron-imee ter duty maoter,

When el lead length exceads 78 meters (250 foet), nuisanca tHps can ooour
causad by capachive current flow to ground. MNota that these capacitively-couplad
currants should ha taken inle consida raton when working in areas wihers dnvas ane
rurning. If the motor lead langth must excead thesa Imits, the addidon of output lIne
rauctas or other slepes musl Do Bken 0 corresl tha problem. Relor Lo fables 2.9 and
210, Mote hal tha mater lead lengths shawn o table 3.3 are anly guidalines,

Your applieation may be rasirictad to shorter lead langth due to:

he tpa of wing

L]

the placamant af wira (for exarnpla, In conduit ora cable tray:

*

the typa of [Ina reactar
v Lhe e of motar,

EWEOCIE GYVASEDSE | SWISCWSE GYICDWSE
ortee Caren | L i
S
- L

- £ !

W po

1&m (5T
8 0 - E51 = 125) E1 m (200 7G m |SE0

@ 81 m 20N
O .
g 128 & m{o5] :

This reamplr shrws how ba mesesare warious mctor carfiguiraione whan 1ba maxdmom Tolor lead lengt (s 78 r (280 KL
Pste that drives Leing westor regulaion cen ba cannactsd b onby cne Toter ot 2 tire.

Flgure 3.4 — How to Cakculala Molor Lead Langtha

a-8
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Tabklkr 3.9 - Racermendad Meder _iad Largths for Pelianc: Indadsr Duty Matars

Maximum Lead Lengih in Feet with =i
AB0 VAC Motor
VSR : Carrier Fraquency
HE Raling Filter Type 2 kHZ 4 KHz B KHz
30 to 40 Meoniz 800 ; 300 200
Ao €60 80a S00 300 i
=N L BAG a00 s00
125 ta1 50 ace 500 200
200 1000 1000 1060
a0 {40 AR | 100n aO0 G0N
50 ks AO :ﬁf‘ﬁﬁﬁ 1000 BO0 . "BoD
75 10 100 1000 1000 1600
128 to150 1000 100 1000
A 1000 1008 1000
'I'_E_lbl-& .10 - Aeaciars R T o
GVI0ONSE 460 Yol vl GyIooossE 480 Valt
HE Fhlll'lg 5% MTE Reactar H HF Ratlng 5% MTE Hesetar
30 ; 104 AL-15003
[ 4o 125 RL-16003
50 : 150 AL-20003
80 e 204 FL-25003
75 RL-10093 i:'jﬂ

Smndare reroiors @n b vmed on G 30005E drivae with camiar frequoncy S2Engs upba 4 k4
All rasstons akad 2% Ul-recoqnizsd (LL-506 F'le $ES3084) anc O5A canifled (GSA Flis ¥LRZETS3).

3.2.2.4 Racommeanded Serlal Communication Cable Lengths

Fisiming Befwra insiaWng

Connacior JB on the Regulator boards is an HS5-252 serial communication port,
This connector allows the GV3COWSE drive to communicste with extemal devices
such as a personal computer using RS-232 pratocal, See lablz A5,

Two A5-23¢ cables are available from Aaliance: a 3 meler (10 gat] D-shall S-pin ia
G-pin cable (MM 20A3Q00) and & 0.3 maler (1 foet) D-ghall 9-pin to 25-pin adapter
cable (MM 2C23001). User-constructed cables can be up o 15 metera (B0 feat) in
length.

Mote that lor communication between a GVI0WSE dive and a persanal corrputar,
the Control and Corfiguration softeare must also be used, Refar o instruction
tranual DP-33448 for mors infarmation about the TS50 Software.

The Ragulator boards have ane sot of B2-232 ranemitroceie lines, These lines
can ba acsassed by only one davice at atime: connectar I8, the RS-232 leminals
(1-3] on the tarminal sip, or an Cperator iImterface Moduba (OIM),

+2



323 Belecting AC Input Line Branch Circult Fuses, Clrcult Breakers,
and AC Reactors

ATTENTION: Mozt oodaes reqdire that upstreanm branch circuit

prafection ba provided to protect input poseer witing,  Irstall the fusas
reaomimanded Intable 311, Do not axcead the luse ratings. Fallure
ta obgarva this pracaullon could result in damage to. or destroction of,

the eaUIpanent.

Input fine brainda girtuit protaction fusas MUst e used 1o pratect tha INpus paweas
lingg. Beefigures 5.1 and 5.2 RAescammendad Tuss valuse ara shown in tabla 3.11.
The input fuse refings listed in lable 211 ara applicabla lor ane drive per branch
circuit. Ma ether lnad may ba applied ta thal fused circuit.

Tzile 311 = AC Inputline Fuss Seleclion Values

— e

Horgepower Input AC Fuss
Miadel Humber Aeting Rating ™
SO0 AN HR 70 A
e T
B0V 4050 50 HF 125 A4
BOVADED B0 HP 1504
75450 75 HF 175 &
HSCHIN W 1HI HIP 250 &,
o5V ATES 125 HP ' 004
[ Oy A0 ; 150 HP 400 &
BO0VA0SD ! 200 HP 450 &

5 RAecommerded Twee type: LL C & J, GO0, ima-dalay, or agunelent

A raacior must be Installed Inthe AC Input line. Tanles 3,12 and 3.1 2 show
zalaction values fof the circuil broakers ad the AC reaciors respectlvely.

Tabke 312 - Cinzuit Brager 2alecticn Yalas

Howrs e papner Lirouit Hr&ﬂl;er_

Model Mumber Reting Rating
AOVADED 30 HE ST Boa

44080 40 HP TE A !

BOV40E0 EQ HP 00 A
E0vd4 050 &0 HE 135 4
T rmVanso r5 HF 125 4
104980 100 HP 130 4
: 1254060 125HF _  dah
| _1s0v4n60 150 HP 250 A
i IS AR 200 HiF A0 A

GISIVEE 460 VAG 3200 KPR G, Hacdsara Seferanca Varmkn c.07



Table 513 - AC Aeacsr Salacion Yales

Model Mumbear Horeepower Reting AC Reacter

304060 At HP L53-50:%-1
(50 A2 pnHj

AnAnGEn 40 HF L53-60:5-1
(50 ASED pH)

EOv408e0 &0 HF L53-a08-1
(a0 AR H)

SOV 0G0 B HP LE5- 1dvE-1
| (100 AM216 pH)

Fav40an TaHF LE3-1208-1
(190 AZ18 pH)

100400 1o HP L53-18E-1
(160 AM132 pH)

1254050 125 HP L2 0iE-1
(200 AMO8 pH)

TR 40ED 150 HP L=20is-1
L [2042 &1108 pH)

200VADED 200 HE Less-2hiE-1
(250 MG H)

3.2.4 Meeting Encoder Specifications (FVC Regulation Only)

d4.2.4.4

3.2.5

Encodar Wiring Guidelines

GWA00ASE dives set up for FAGC regulation require an enceder for cloded kop
aparation. Encoder specilicetions are pravided in table A&, Drives sot up far WHz
ar SVEC regulatian do not require an encoder far feedback because they apergie in

apen laop made.

Veritylng Pewer Module Output Current Rating iz Greater Than
Motor Full Load Amps

Ercadar sonnactiens ars cansidarad sigoa. ieval wiring and, therefare, muat be run
caparate from control and pover wiklng. Reilance Elasirc recommends 18 AWSG
unshialdad twisted palr wiras with 2-3 twists par nch for applications to maximom
distance of 303 malers (1000 fest]. The recommended Aaliance Electric part
number |3 417930-207FCGE, 18 AWG, & conductars (3 haistad palrs).

Veriiy that the SVIO0QSE oulput current rating Is greater than tha mato-'s ull load
current [ampsh, Table 2.1 lists the output current wal ues,

Plarming o nsiailing

J-11
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CHAPTER 4

Mounting the Drive, Grounding, and
Finding Wire Routing Locations

This ahapter shows how to mount the drive and propery ground it

4.1 Mounting the Drive

Attach the ddve to the verical surface selected wzing the four (4) mounting ho.es
proviced, Inorder to malntain & flat mourting suface and (o ensura that balt
lightness iz maintalned, use washers under the ball heads, Refer 1o figures 3.1 and
3.2 and tabke 3.2 for deive mounting dimensionz, Use the fallawing user-supphed
mauning boits and washers:

+ 30U HF and 40 HF drives: Ma [51E7)

* 50 HF and 60 HP drives: M2 [51E7)

+  FEHMand 100 HP drives: M8 (515"

= {25 HP drive: MI (58167

+ 150 HF and 204 HE drives: M10J3%87.

4.1.1 Veritying the Drive's Watis L.oss Rating

Whien micunling Lthe drive inslde of ansiher enclogure, you should determina the
watls lass rating of the dive shown in table 2.1, This takle lists the tyalcal full lcad
powar less watls value urder all operating camier isequencies. Fnsure that she
enclesura is adaquataly ventilated wath 0° to 407 & ambient air based on the drive's
watts loss rating.

4.2 Rauting Input, Motor Output, Ground, and Control
Wiring for the Drive

All wiring should 22 installed in contarmenge with he applicable kcal, national, and
internatiznal codes (e.g., NEC/CED). Signa: winng, contral wiring, and powar winng
must be reated in separate conduits to prevent interferance with drive aperation.
Yote that no wires are to be rouled behind the driva. Figures 4.1 and 4.2 show the
locatons of the prwer terminals and the grounding teminale oi the GV3ALA0'SE
drives,

ATTENTION: Do net routs eignal and control wiring with power wiring
Int the same conguit. This can cause interferance with drive operation.
Failure te observe thiz presaution could result in damage Lo, or
dastruction of, the equipment.

ouning fhe ORra, Srardng. ann Fackigg Fire Sosinig Doceniiione 4-1
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4.2.1

4.3

O3 nal route mara than thred séts of metor [8ads through a single conduit,. This will
minimize sross-talk that aould eduee the afactivaress of noise raduciion methods,
I' mota han thres drivamedar cannasticns ped conduit are raguired, shielded cabla
muzl ba cead. 11 passibka, each conduil shauld cantain only one set of mator leads,

ATTENTION: Unusac wiras in contduit must be gravnded at bath ends
to avoid a possibla ghock hazard caused by induced vollages. Also,

& drive sharing a conduit is being serviced or ingtelled, all drives wsing

this ennduit should ke dishled to eliminate the poesible shock hazand

from cress-coupled moter [eads, Failure to observe these precaltions

could rezult in bodily injury.

Replacing Condufit Plugs
The plaztic plugs insiallad in the conduit heb of all MEMA %12 and MEMA * 2

drives must ba raplaced with NPT cannactars ar hele plugs having & similar
encloscre raling. Seal sll threaded conractions.

Grounding the Drive

ATTENTION: The user | raspansible for eenferming with all
appilcable local, natanal, and Intarnational codas. Failura ta sbseve
thlg precaution coukd result In darmage 1o, or desiruction af, the

aguipeent,

Usza the fallowing steps to ground the drive;

Step 1. Remawves the drive's cover,

Step 2. Run a suilabde equipment grounding conductar unbroken from tha drive's
graund terminal ta the metar's gmund terminal and then to earth ground.

ceeligures 4,1, 4.2, 5.1 and &.2,

Step 3. Connect a switable gmurding canductar to the motor fmme, the remeate
contrel stalion (if naed). and tha transicrmer. Bun each conductor
unbraken & garh grownd.

Whan adding mare than sng Qerounding ceaducior wika e a singla chassis
ground, bwisl Lher corduclors logalber,

Step 4. Reattach tha drive's cover.

GYAINGRS TR0 VAL F1-E00 HF Dave, Harokare feference Yeraoel 5.07
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{CHAPTER b
Installing Input Power Wiring

Thig chaptar desaribes incoming ke componants and bow o Install theen.

5.1 Installing Transformers and Reactors (Optional)

Input igalation transfarmers might be needed to help eliminate the iolkw ng:

=  Damaging line valtiage translants 1rom raaching the drive.
= Ling nolse ‘mom tha drive back to the incoming power sourca.

+  [Camaging cumrants that could davelop if a point inside the drive bacomes
granded.

Cosernye The lollowing guidelines whan insialling an sotation ransfammer,

b power disconnecting device must be installed between the pawer line and the
primary of the tranaformer,

» |f the power digconnecting device is a circuit breaxear, the circuit breaker tip
rafing must be coordinate] with the inrusbh current (1040 12 fimes ull load
current} af the transfarmer.

* An additionzl impedancs is requirsd Bebvesar e drive and the ransfarmar An
appropriate thres-phase AGC ling reacter shoukd be used as shawn in table 5.1,

!: ATTENTION: Distribution systam capacity abcva tha maximum
racommended systam KA {1000 VA for 460 VAC requires the use
of an isalathon transformer. a line reactor, or ather meang of acding
sirnilar Impedance tathe drive power input. Failure 10 absende these
precautions could result In damage 1o, or deatructian ol, the equpmeett.

ATTENTION: When the AL line i3 shaned directhy with ather SCH-
rectified drives, &moptionel snudber resistor Braking kit might be
required to alleviate excess DG bugs vohtage. Failure 10 oagene theaza
precautions coule reault in damages ta, or destruction of, the

e dlprnent,

The GVI0OLSSE AC na distribution system capacity is 1000 KVA, three-phase with
30,003 amps symmetrical fault curremt capacity with a line impedance of leaa than
5%, The symmetrical fault cument may be increased to 85,000 amps if the appropnate
thrag=phasa AG line reactor 5 used as shown in table 5.1,

Meksieg mowt Fawer Witng |



9.2

2.3

Tabk 5.7 = AL Line Faadors

GYIDNSE Drive Line Reactor Inductance {+#-10%)

20 HP 422 uH
40 HP 380 uH
50 HP _ 370 pH
&0 HP S  3epH
75 HP 216 pH
100 HP : 132 pH
i 125 HFF 0EpH
150 HF ' 108 pH
aryHP g4 uH

Installing Fuses for Branch Circuit Protection

install the required, wser-supplied brangh circuit protection fuses aczarding 10 the
applicable local, national, and intemational cadas (e.g.. NEC/CEC). The fuses must
ke installed in the line befare the drive input terminals, Ses figures 5.7 and 5.2,
Fuse value selecltions are pravided in tatle 3.11.

i ATTENTHIN: Most codas raguirs thal upsbrearm oraineh pretaction be
‘ provided t0 protact input powee wiring. FRiluns 10 aDsared this

precaution could rasult ‘n savere bodily injury or loss af lils.

Installing a Required External/Separate Input Disconnect

Ar Inaut disconnect must be installed in the Bne befoee the drive nput terminals In
accardance whh kheal, naticnal, ard international codes {eog., NECICREC). The
diszonnect should ba sized according 1o the in-rush current a5 well as any additional
loads the disconnect might supply. The trip rating lor the inrush current (10-12
times full load cumrent) shauld be cogedinated with ihat cf the input isclation
transigmmer, if usad. Refer top section 5.1 fér addilknal infomaaticn.

GYRINGAEE $80 VWAL S0-200 P Dnle, Aarowdrs Rdigrancg Vernan 8.07
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5.4

5.5

Installing Power Wiring from the AC Input Line to the
Drive's Power Terminals

LIse the fallowing steps to connest AC inpui power to the drlva:

S'ep 1. Wire the AC input power leads. Tables 3.3, 34, 35 3.6 a+d 3.7 comain tha
recommended power wirng £I1Zes.

ATTENTION: Cho not meute sigral and ecntfol Widng in tha sarme
canduit with power wiring. This can causa interlarance with drive
apergfion. Failure to obsarve this precaution eculd rasult in darmags

T, ar destruction af the aguiprrant.

Step 2. Connectthe three-phase AC input pawer leads (threa-wira 330150 VAC)
t2 terminals R/LT, SL2, T.L3. Reder to lguras 4.7 and 4.2 for tha locatlons
at tha terming s.

Step 3. Tighten tha AG input prwer barminals o 9.8-11.7 Nenton-metars (B7-104
Ib-in] dor 30-200 HP drives.

Installing Power Wiring from an External DC Bus to the
Drive's Internal DC Bus Terminals

Use Lha (oilciwl g S1eps Lo connest DT input power 1o the drive:

Stap 1. Wirethe DC input powar lgads, Tables 3.3, 3.4, 3.5, 3,6 and 3.7 contain the
recammended pawer winng sizes,

ATTENTION: Do not route sigral and oartml wiring i the samea
canduit with opwer winng. This can causa intarfaranca with drive
apergiion. Failure to obeerve this precaution Sould recull in Jamaga
1o, or destruction of, the equipment.

ATTEMTION: K the GVWAODOEE crive Is connectad to an external Do
bus. the user is respansibia for DG Bus shad-zlrcult protection. Mailure
to ohaenve this precaution 2euld result [0 damags to, or destructinn of,
tha equiprmant.

Step 2., Ceonnecttha DS inpadt power leads [twe-wire 620 WDE noaminal) 1o
tamminals + and — Sea flgures 4.1 and 4.2 for the locations of the
terminals.

MNota that the rmaximurn discharge rate of the DO bug supply should e
200 Weesond.

Step 3, Tighten the DG inpul powar tarminals 10 8.8-11.7 Mewton-maters (87- 04
Ib-in} fior 30-201 HF drives.

Kataiig inpal Fowar Yng
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6.1

6.2

6.3

Installing Output Power Wiring

Th = chapler provides irsleclars ar s ino oo lpo. ceniacions, mor ceesrlogd
Erixedcl on, and culpul woiag o tha mokar,

Installing Qutput Contactors {Optional)

Crulpal conleslors prowv de a poesilisg mears of d ssocnsclicg Me molar o Lhe dives,
IT he gpplicator regu res ke uss ol calpal conlactors, contact Baliancs Elacr o lor
ass staros,

Installing Mechanical Motor Overload Protection
(Optional)

Tor prow de the mator with cveroad profection, coal. nat cna |, and intermatiaral codes
(=.0., MEC/CEG) raqu ra one of the fo lowing:

8 A& wnnr thermostat be installed internal to -he motar,

® Aq e acoron ¢ teermal motor cvedoad relay, sired b pretect he matar, he inasalled
babwean 1he motar and the drive's output termina =.

Mota, hewawsar, ha: tamperaiere Tassuring devices inagral to e modor are the best
may L Lhermally prooecl AC swlors under all cead Loas, Paramebsr BCAG rmasl be

g idhlend Lo provide ovarload prolec.ion. Reler o Lhe GW3000SE S awdre Slarl-Up

g d Ralarares mznodl lor mord imlormdlionr.

1 e llipla-mobor appicatars [WHe reaaalation caly], each modor muest bave il own
vzar-=uppl ed ocvarload protaction.

Installing Qutput Wiring from the Drive Qutput
Terminals to the Motor

Usa the fol awino sleps to connect the AG cusput powear winao frorm the drive e thea
rmiotar:

Step 1. Wira the three-pkase AC autact power motor leade. Tables 3.3, 3.4, 3.5, 3.6,
ard 3.7 corlair e racommrmended powes wiring sices.

Chex 1ol mow e morg than bee sale of moles Teeds brooya g single ceaduil.
T will rminimize cross-zlk Mal could redace e aPeciveness of noise
red aeticn methods. I omore kar threa drivedrnacor cornections par conduit
ara ragdirad. snisldad cable must be wead. F possible, sach coadoit sha
coniain enly cne sat o° motor leads.

drisneiiog Chpai Povey Biiiog
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ATTENTION: Do not route signal znd contral wirng with power wiring
in the seme conduit. This cen ceuse imterference wth drive operaticn.
Failure to abserve this precanfion cauld result in damage tq, ar
destruction ol, the equipmsant,

ATTENTION: Unused wires in carduit must be grounded at Bath ands
o awoid 8 passitle shack harard ca.sed by induced valtzges. Also, £
a drive sharing a conduit iz Being sericed or mstalled. all drives using
this conduit should be disabled to eliminate the possible shock hazard
from cross-couplad motor leads,  Failure 1¢ observe these precautions

could result in Badily injuny.

Step 2. Connectthethee-phase AC output pawer moior leads ta termirals LT,
Wiz, WS, Seefigures 4.1 angd 4.2 lor the lucations of the termingla.

Stap 3. Tighten the three-pkese AC output power ferminals 1o 9.8-11,7 Nawton-
meters (87-" 04 IB-in} for 30-200 HF drives.

SVAITILSE S0 WAL 3300 AP Onfee, Handsdne Aofitmsoe Yiordior .07



CHAPTER 7

Wiring the Regulator Board
Terminal Strip

This etapter dascribas how 1o wing the Azgquiator board tammiral strip for stop,
grouder [wedback, ardd remote conirol signals,

Tha slgnals avalablae theaugh the terming] stip ane shown in tables 7.1 1 7.7 and
figaras 7.1 and 7.2, Tabla 7.8 provides acditional infarmation,

MWota that when the Contred Source parameter (P.0O0) is sot o remste (ro), the drive
will be comtrelled by the signals connected ta tha teminzl strip. Refer o the
GYWIIOWSE Softwane Stant-Up and Reference manugl far mare infarmation an bow
parameter P.OOD is used to specify whare the drive is controlied from.

Table 7.1 — RS-23z Lamections [Tarminala 1-3)

! Terminal # Bignal
i Transmi {Tx}
a Hecalwas (F)
3 Ragulaiar L-u:lmmun

Matas: Tht: RAS-232 berminals al’ll.'.ll.-llﬂ IIII'll'jl' be L5 'ﬁ'hi?'r'l e F-EHPEE communlesticn FIEII'[
5} or an Cperater Injertacs Modle (00} 15 nel balng ussd, s= all thiee devicas ues the
carme ranemilTecada llnee.

Tabke 7.2 — Encedar Connackiors [Tarminels 4-%)

| Termingl # signat

4 +15 WD

5 | Phasea

G Phage & Mal

T Phaze B

g F'haaa-é ot

4 I%Tég;al-ainr Sommon

Netes: An cneoder ieodback device must be installed i'f I":.l"-E regulation is osed.

Piriag the Asguialor Board Tarmns Sirs 71



Takea 7.3 - Analog Duwsput Connsciors (Terminsls 10 &d 1)

Terminal # Signal
14 Anelog Mater Oupud
11 Regulalor Commoen

Notes: The outpul of this terminal is cither =10 VDG or 4420 ma as determed by the
sadting o jumper J17 on the Regulaier Board. The analog outpa must also bs
programmed vid parameker F.O12 R an indicatlon of epeed and direction or percent of
tergue,

Table Fad - Aqakg Speed™ orgue Beference Cormedlions (Teminais 12-75)

Terminal # Slgnal
T lssiated Referance Yollage
13 VD SpaadTorgue Refarance B
14 m& SpeedTorgue Acfemno:
15 lzlated R=derence Comman

" Metea: TI'IE-I &nelag a_pea-d.l‘tnrque [P.CO2U 000} rafarencs is El':ti'uar +10WDC er
=20 m#&, as detsrmined oy the sctting of jumper J4 o6 the Segulasor Board. The
analeg refarance ean by adjsstied vsing paramnciers Po0Q, POT0, and P07 7,

Fafer o Appendn F 0 fhe GYI00WSE Sodbvare Star-Up andg Frafe remee mratial
(D2-2301) for more inforrmaticn abaot the analog inout.

Tabia 7 5— Nigital Ingi A Cnanectons 1Tanvinaly 16-25)

| Tarminl # Signal
16 <24 VDT (Current Umitad) (Fer remote cortrel digial inputs onhy}
17 Digital Input 8 [RemoteLocal) - Programmakie
18 | Digital Input 7 (Ramp 1Ramp 2 - Programmable :
19 Digital Input & (Forward/Aeverse’ - Prograrmable
20 Funcdion Loes
21 FuniJog
[ Rosed
pre Siop
=4 Simrt
25 +24 WDC Commaon

Motes: Whon a wser-installed funclion kass inpud, 8 coast-to-stop pushi-tasdtan, ar
anather exdemal intedock le nstalled, te fectons-iratalled jumper connecling terminals
16 and 20 muet be ramowved so that @ conlect, when apea, il stop the drva.

Taminakl 17, 18. and 18 [remole control inpais 4. 7. and B) are pogrammed using
paramatars P.OoAT, PO, and F.0371 through P.O2S, Fadory dedauli settings are
shown hers in parentheses, Roilr ko the GW3ANNVEE SEnfware Start Lin and
Pelerere manial for mare infeanalion.

GEYAINLEE 740 VAT 30-200 HP D, Hizrdwerra Asferenoe varskin 8,07




Tadle 7.4 — Sawkber Aesilor Brading arnections (Termnds 26 and 27)

Terminal & Signal
25 Snubker Reaizstar Braking Signal
ay +24 WG Commeon

Nofes: Thes:s bzrminals are dsed with aldér Snubber Resislor Brakieg kits thak regque e
F ga.‘le turmrepn :ignal from the drive [lar edample_the WA 2084010 g=rieg}.

Tabls 7.7 — Status Aelay Connectipng (Teamingls $3-37)

Terminal # | Signal
2E M.C. Relay Contact . T
T N.C. Ralay Comman ] il
30 K0, Belay Contart
a M., Belay Commein

Motes: Asday contac] dosure is programneile through paramster P13, Refer ks
the GWIDOO'SE Sciterare Stard-Up and Befarenss manueal lor mare infemmation.

Wirng o Ragu@ior Soerd Temnisal Stip -3
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G

7.1

Stopping the Drive

ATTENTION: The usar must provide an axdernal, hardwirad amamency
etap circuit auteide of the drive circuitry. Thia circuit must disable the
eyeterm in case of impropsr aperation.  Uneantrelled machine opemtian
may resuli if this procedurs ia net icllowed, Failure to observe this
precautan could resu tin bedily mjury.

ATTENTIOHN: Whan P.ORS is set io ON, tha STOPRAFSFT xey is
functicnal enly from the selected contml source, As a safety
precauticn, Aelinncs E eciric recommends that an emengency stop
push button be kacated near the drive in an easily accessible location.
As a further salety precawtion, you should past a warning on the drive
o alert parscnnal thet ithe STOP/RESET key is not functional, Fallure

tc obsarve this preceution could result in savare bodity injury ar loee of
lifes.

Cepending upon tha requirameants af tha appdicatian, the GY300EE driva can he
pragrrmmed 1o pravide eithar a ceast-to-rast ora ramp-te-rest aperalional stop
withaut phyeical saparation of the power sgurca Trom the maolor,

A coast-to-rast shap tuins off tha transistor podwer deyvice drivars. & ramp-to-rest
stop fires the trensistor powear devica drivers unlil tha motor comes to a stop, and
then turme off the power davicas,

The w=ar can slso program zero spaed with power malntained 1o the mator, but in
thiz condition, the drive iz not actually stopped,

See the description 0F termind! 23 gnd 22 or Stop Type [FO25) jor mare infarmation
0 how b progrem the cperational steo.

In addition fo e operational stop, the user must provide 8 hardwired emeargency
stop extemnal io the drive, The emergency stop circuit must contain eniy hardwired
elggiromechanical components.  Cparatien of tha emergency 3:0p must not depend
¢n elactranic logic (hardware or softeara] or on tha tommu nication of cgmmands
cwver an electronic network or link.

Faramster P.OSS (STOP/RESET Key Disabla] can be usad ta shanga the opermiion
of tha STOPMHESET key. Ses tha PoOBR paramater daschipticn in the software
matwal far reara infarmation.

Mota that the user-installed hardwired emergansy stop may ba usad at any tima ta
step the drive.
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7.2 Wiring the Encoder Feedback Device
(FVC Regulation Only)

If the GVHOWSE drive is programmad to provida FYWE regulation, an ancader musl
be installed. Drives using WHz or SVE requlation do nod raguire ha use of an
ancader faatdback devics, The ancadar Sonnacts 1o tarminaks 4 ta 9 af tha
requlatar's tarminal strip:

= Tarminal 4 Encodar Supply +15 YOO (250 mA capadciby)
»  Termingl 5: Encoder Phase A Diffarantial Ioput

= Terminal 6. Encoder Phass & Nat Ditierantial Inpul

«  Temiral 7: Encodar Phasa B DINarential ingut

+  Temminal 3 Encodar Phasa B Mot Diffarantial Input

+  Teminal 2 Encoder/Regulator Commoen

Use the follownng procedure to connect an encodar o tha ragulator's terminal sirip:

Stap 1.

Step 2

Connect the encedar's wirss to termina's 4 through 2 of tha terminal strip,
Sae fgure 7.3, Sea table AE for additional encoder spacifications. Refar
o section 3.2.4.1 for encodar wirng guidalines.

el the following parameters to esizblish the maximum motor speed:

Foa0d: Maximum Speed

.31 : Encoder PPR

L.OC2: Aigor Palas

U003 Metor Nameplate Base Fredquancy
U.0C5: Maolor Mameplate AP

U.017: Molor Top Speed

Reler Lo the GVADIOYSE Software Start-LUp and Aaleranca manual 1er mora

inlarmation.

wWivmg e Hegusahor Hoand Tomminal Sk
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Lakashora SLEG ard RLGT 3nde Sirm-Tach Encoder o S e =
(ORI S o T - R
. OF 7 38 £ a
Fagulator S
Temikal Sdn comesanCakle Enc
Temmirg & ikl i Fina Phasa &
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7.3  Wiring the Signal and Control /O

Wire the drive's sigoal and conird YO o tha terminal stip as shown in table 7.8,

Tabla 7.8 —'Wirng Sigral end Control 1O to the Tarminal Strip

Deecrptian

Faramatareiring Connections

w

iring RE-232 Signals

RE-232 Transmit

AE-232 FEaselve

~ H5-232 Signal'Asguator

Comman

Mots that AS-232 communication between the GWEOMYSE driva

and a persenal comrguder requires the wss of the Gontrod and

Configurstion softwere. Refer 1o irstiuction manual D2-3348 for

more Intemmation.
Thass tarminals should ooy be usad whan the RE-2352 port

&G e an Qperator Intedace Module (O i not being used, as

all thrze gevices ge Ihe same ransmibesseive linss,

AZAZOMA_COAPITER

TrEMIRA ST i SeHME SRR Wnls 0N
&Fi% 2-EELL. FLUE

I
d 1
— | P o P

THE [D476 DT TRAKIMGEL | ) cmm PR AL TATE M|
FXM A8 M TSARINAL B ™y PR T ATA
[T i L i v | Hm
DORRACH TRARDIAL 3 (——— PF-I-'."ES-?H:-E}IE._'
. E-i
i . PR3 A-PM-E-ELL)
WTAE LELETH - 52 FEET ['t|

Wiring Encoder Inputs

4-8

Encader Winng

Sl seclion 7.2,
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Taale 7.8 —Wirng Slgnel eng Gontrd POz the Termingl Strip SConbinued)

Tarminal

Number Deacription Parmameters™inng Sonnections
Wirlng Anabog Outputs
10 C-10 DG or 4-204 mA, The setting of paronclber P02 selecls the leoningd gip analog

11

Analog Csdpus Asierenca

Aagdator Comihan

sef, Ses figure 2.9.

internai by connactad.

Laad
[Metar o Aaalo Inpt)

cutput soums deilbier spesd or el Jumpssr J17 must alse ba

The 4-20 mb current aelscion reguirsa & poser supphy for
oparstice.  The powiar can ba sourced fram the encodar supphy,
ferminal 4 {15 VOKG1, or from an axbernal 15 WV power supphy.
Mol thil Lhe srigaimarn :iIJI.'II.'I|:||' curreril faen lenmicae 1y 350 A
[2ncuder and current sounce] st 15V, Tarminzis B and 11 arg

._I'.

i
(erngcijon w tha nagative
sds af he power supply ie
anly requirad whan an ecamal
1B Y powear supaly is wead.

Tarmirel
Einp
@
-
3
= A
@& B
L =
@
@& 8
g-
T L
@o1-
I
MR
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Tahla 7.4 - Winng Signal ard Gonirod 162 o Ge Temingl np (Cantimued;

| Terminal

Humber Deacription Farametera™iiring Connectlons
Wiring Analog Spasd Relerence Inpuis
12 laclated Ralzranze Yaliaga Raiaied peremetera;
g } P.ute: Contral Sourss
o P Termminal S Snalcg Ingd Oftse
I Analeg SpeediT &
: Feferance Input Voltage P.010; Tarminal Stri: Analos lgud Gain
fai= 10 VOGS P.21 1, Terminal Strig Snalod Inpul Cenfigune
Retar o tha GYI0OD-ZE Saftaara Sat-Up and Refarence
14 g*laf;ug Epeleﬁﬂ'l'?:rqua o marual for additonal paramstar rdametion.
eferanca |1 urs
[0-20 mAd dumpar J4 must alsc be set Ses figure 2.9,
15 Isolated SpeedTorque . ik S UL 8
Hararancs CGommian 12 13 14 1E 12 13 14 ]
o TR I g i
(ohagerCurart RO 00D
{ /—I L J
B e ol L
+10%0OC +20 TH
INPLIT

SFEED REFERERCE

Fiofar to Appdnedis F in the GWICHKSE Softwars Stant-Up ard
Femfararce manus (TI2-3391] for mdare inlomadion aboul the
anaksd input.

Wiy the Aeguyaior Seand Termbtel Simo

T-11




Table 7.4 - Wirng Signe: and Condrol B2 12 1ha Teerniral Sirp (Gomtinued)

Terminal
Kumber

De=criplion

Parametersinng Conneclions

Wiring a RemoteLocal Input

18

+24 VOO Fowrr Supply

Current Finited for rorsisle wypul logic use -:_:-|1I!,r.

17

Cigital Ingud &
[Detaull - MamalaLesal)

Digital Mot & & control junctian pregramemable ihreugh
FEFEIT'IEIEI" [*.0a7.

ATTEMTION: IF a maintained slart contac 85 wsed wien the control source = (E, switching fram locel to
remote from the terrnesl S W S potved o be gpplled 1o 10e rotas PR rergke skéd canlact is
rksed. Sfay char o riating machinery in thla case. Failure to ohaende hls precution cauld resi B in

bcdily imjury.

The 1cllowiing pararmstess mUuel ba et

P.ood:  Comntrel Source
yCrky sckivie wiivan PLOOO = rE}

F.008:  Sccond Menu Passsord

F.ao7: Terrrinal Sirip Digital Inpuss CorfioLra (Selecks and
ase:gns a comtrol funclion to digital inputs & ko &)

F.1k: Tanminal Sirip Spoced Rofarencs Sauice
tAnaleg, Modar Dperated Patentismeter (MO, or Praset
Speaels]

Mota that based en the sablings of paramsters P03 F.OO7T.
P.Q%8, end r.030 if an AMI board is uead, the folloving
paranies can alfsct Saial Input @,

P.o23  MOP Accel'Dessd Time
FP.024: BAOF Razet Condiguration
F.G30 to P.O38;  Presel Speeds 1-8

Reter i e (GYAD0GYSE Zottwrare Stad-Up 2nd Beterancs el
T addrional InfceTnation.

16

[ 1,

LeaAL |

-y
<=

Tamminal 17 Zr = Locad Contral
Diagram showe factony sating,

T-12

GWINOGSE 47 VAL A-200 MP Qnva, Mawara Seferanca Vasan 5 07




Takle ¥.8 —'Wiring Sigral and Goatmd 1O o the Tarminal Strip {Gononuaa)

Terminal

NrABEr Cegeriplion FarametersMWiring Connectlona
Wiring an Additional Ramp Input
1d Digitz! Input 7 Cegital input 7 ie comtre fumction programmable throwgh

sDefaul - Ramp 1/Hamp 21 parametsr P.OJY. The fdllowing peremetsra muet be sat;

F.000;  Conbral Seumee

P Accreed Time 1 {Ramp 1)

P.o02:  Dasad Time 1 {Ramp 1)

P.06: Sacond Manu Paeaword

P Terminal Strip Digital Inpude Sorfigare 43elacts and
aseigns & ¢antral funslion to digial inputs & to &

P.208; Terminal 3rip Speed Reference Scurce {Analog, Motar
Cperated Potentiometer (MOP), or Presel Speeds:

P01 Acesl Time 2 {Ramp 2}

P 018: Doecl Tims 2 [Aamz &)

Ploks Lhil Bawsd an the sellivgs of paranieters POOB, PLOOT,
P.003, and r.o30 6 an AW board is uged, Lhe lollowing
paramaters can effact digital input 7.

P.0O22: MOP AccelDecdd Time:
P.0R24:  MOP Aesct Comtiguisdion |
P.0311c P.OGS:  Prezat Speeda 1-§ '

Refar to tha GW200005 = Softwars Stan-Up and Refarence ;
manual far additiznal informaticn,

i
15 15
T Hﬁgl 2
.
0 O—
Memr- 2

Teminal 18 On = Ramg 2
Diagram shows factory aetting.

Wiinyg the Aegaaror Board Tarmnal Sico 713



TEDIEe T.E — Wirng Signel ard Conired VO 2 tha Tarmma: Sirip [Cantnoad)

Terminal - .
Nurmbir Deacription F:_aramslcr&'\'flrlng Conneclions L
Wirng a Forsard!Heverae Input
B 14 Crigitad Input & Digiial inpull 8 is conlrel lunclion pragean imabile Beoogh

(Default - Fonsard!Aeverse)

pararngber PLOOT. The following parametens tiust be sed

rP.ooo:  Santrol Source

P.ooE:  Second Menu Passwso o

FP.CO7: Tarminal Strip Digital Inputs Gonfigure [Selecls and
assigns a eontiel Functlon 19 digitt inputs 6 o @),

P.OOE:  Tesninal Shilp Spesd Reterorse Soucs (Amnaieg, Motur
Operatad Fotariametar (MOF], o Pragat Speads)

P.027: Forward'Aewarsa Configuratbion

Mata that based on the sefings of parameters PO00, PAOT,
P.00A, and r.0G0 il an AMI board = wsed. the follewing
parameters an affsct digial input G.

P.023: MOFP AccelTecs Tims
2024 MOFP Preset Sonfiguralion
A.031 fo P.OGEE:  Fraset Speads 1-3

Hefar o the EV3000/5E Soltvars Start-Up and Asfersmce manal
“or additicnal iriomatian.

16 18
T T
S

REV
IFF5ET = 1,
FOIWAAL CIF2CTICH CRLY

Teminal 19 0n = Raverse Direclion
Diagram shows factory setting. From the encoder end of the
malar, clockwisae rotaton indicstas forwand motar movemant.

SYEE ¢&0 VAC 3200 KPP Orive, Faraane efmme Varson 07




Tabla 7.6 — Wiring Sigral and Gonres (G o tha Tarminal Sirip (Conbnoes]

Termt;al
Number

Drespcriplion

FaremelersyWirdng Conpestions

Wirlng & Funection Lmﬁ; Input ]

20

Digil.ul lnpul &
(Funcdlon Loss)

The lallcwing paramelars muel be ast:

P.026: Function Loss Besponas

A signal must be presant at terminal 20 for the drive 1o ba able to

start, See figures 7.1 and 7.2 Thoe drive is shippad frem the
fuglery willa o jurnper bedveeen bereniialy 16 2nd 20 which
prgvices the slomal. The fungteen lBss inpul shauld be in seres

with dhe drive's external inledacks. In this case, the jumpet st
be removed before the connectione ame mads. See figura 2,10,

TERMIKAL STRIP

oSSR [EelsihE

Y o)

I FanTorY M TioH DS aTIOR LERA AVFTVITF PR
| L3ms mve=en e L=l JT0F

SRR

Tamminal 20 n = ko =unsiion Loes

IMPQRTANT: A malntained funstion Gss sl Shauld be uged

If P.054 {Lewal Sense Start Enatds] = ON and P.OS2E = 1.

21

Crigital knput 4
(Eundog)

Wiring a Runfdog lopat

The fallowire

pasrnetces musk be sal:

P.OOO: Centrol Seuies

P20 Jag Speed Rafarance
P21 Jog ARamp Accel Tims
P22 Jdog Ramp Decel Tl

1E 21
U

4O

Tereniesl 21 Cn = Jog Opcraton

Kiirdag e Rapuistar Beard Tomine! Sine

T-15



Tablke 7.8 - Yiirg Slpned ard Cande VO 10 ths Tarminal Striz JGomtinued)

Tarminal 2 2
Numbar Deacription FE.I'HI'I'IE!‘EFEH”I"II‘TIGHI]'IEEHUHE
Wiring the Reset Inpar;
a2 Dlzial Input % Tha tallawing paraneser must e sef:
thsaet] P.ODO:  Control Souree
16 a2z
[ AESET ey
Termminal 22 Cin = Assed
Wiring the SteprSlar Inputs
bt ! Digital input 2 The fa:!-::r.'.rlng perametera must be set:
Pl P.00C:  Contrf Source
it Digrsel Input 1 F.2s:  Glop Type
iotar)
1 23 -5 2
sTOR i a ETAAT &
| e
Tetminal 23 O0F - S40p
Terminal 24 On Traneiten = Star
26 24 WOG Eolated Comimen
Wiring e Snubber Reslator
28 Snubker Assistor Braking LIzed with oldar Snubber Reeistor Braking Kita thal requirs a gate
Contral Signal turr-on gignat fram the drive for sxample, the WMN 2DBH20
==TiEs] :
a7 +24 Y04T Isolated Comemon

Mazler Kl erminals 26 and 27 anz not B e ueed Witk Srubdesr
i Resigter Braking Kite bkl Z5RACA00. ZERA0E00, 25R41 206,
| 25R41800, and 25R42700.
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labie 7.6 —Winng Sgnal Bnd Gormrsd 10 to the Terminal Strio (Continued)

Farametersiring Conmections

Wiring the Gutpul Btatws Balays

Terrminal
Miimibes . Creacrl piion
28 Nermally-Clossd Comacd
(Farm B)
29  Mormalby=Closed Confact
| Common [Farm B)
an Marmnaiy-Chipen Contac
yFormn A
a1 Mormally-Ceen Comtact

Gommin [Fénm A

Enlh Form & and Form B cosdacs are raved for 2500 0030 WG
at & amips resisleee o 2 ames indudive 1Kad,

The Ballawing parametar smusi ba sat:
P13 Output Relay Cenfiguration

Mets that depending on the satting of parametsr P.043, the reley
coil will gnergizé fhe niormakv-open contact will cioes and the
ramally=cicsed tanlac will apen). Azier to tee GYWIANGHHSE
Software Stad-Up and Relesence manual tar rrere inarrnali.

M0,

M.E,
o
2805

o B s H
| i |

WSER SUMPLIED
LEVICE

PAREMFTFR P13 SFLFCTS QLR ST
IMOICATION

Hilring ma Raguismor Boargd Tarminal S

74T
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CHAPTER 8

8.1

Completing the Installation

This chapler provides instructions on kow 2o perform a final chack e the instaliation
before power is applied to the drive.

construction and aperafion of this equipment and the hazards Imeolvad
should skart anc adiust it. Read and wncerstand this manual in Nz
ertirety befare proceeding.  Fai yre to observe this precauticn coud
result in gevere badily injury or loss af fife,

T ATTENTION: Cnly qualified electrical personnel famillar with the

Checking the Installation

Usa the fallawr iy procsdurs b venly tha candition of the installation;

ATTENTION: DG bus tapacitars refain hazardous voltages aftar input

Eenmesr bias baan disconnsctad. ARar disconnecling input power, wait

‘ five 45} minulss for tha DG bue capacilors ta discharge and then check
the wall2ga with a volimatar 1o ansure the DS bues capacilors are

i discharged beicre 1ouching any intemal components. Fallure ta

chsanve this precaution could result In sevara todily Injury or laes of
lifee,

Step 1. Tumn off, lock ouk, &and tag the input power t the deve, Wait [ive minules,
Step & \erfy that the DG bus voltage s 7erg. Reder to section 9.3,
Step 2. Ifa functon loss eoast-step push-Gutton has been installed, werify ihat it

has baen wired corractly. Be sura the faclory-ingtalled jumper at terming s
16 anc 20 has bean removad 50 that the coast-stop push-butian will wark.

| ATTENTION: The user muet provide an extarnal, hardwired

| ermergensy stop circEt outside af the drive circuitny. This circuit must

' disable the systam in case of improper operation, Uncontrolled
Ccperation may resull if this progedure & not iollowed, Failure o
phsamnve this precaution could resull in bodily injuny.

Step 4. Remowa any dabriz, such as mefal shavings, from ampund the drive.
Step 5. Chec<that there is adequate clearancs sraund the drive,
Skep 6 Verify ihai there is nathing mounted hehind the drive,

Siep V. Merify thet the wirng g the termiral sidp and the power lerminals Is comect,

Campansg 8 insmliann
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8.2

(=

step 8. Check that the wire size is within terminal specification and that the wirss
ara tightenad properly.

=tep 4. Chack that uzer-supplied branch circuit protaction 2 installed and carrec iy
rated,

Step 10. Check that the insariing power is rated corractiy.
Stap 11. Chack tha moter Installation and lanath of mator leads

Step 12, Disconnact any pawssr cormastion capaciters connecisd babmeen the drive
anc ihe mator.

Step 13, Chack that tha rating of e transformar [If usad) matahes the drive
requirements and [s connectad properhy.

Step 14 Verify thal 2 propery-slzed ground wire ls Installad and a suitasle eardh
grourd |2 wsed. Check for and aliminate any grounds betaean tha matar
frame and the maotor power leads. Verify that all ground leads ara
unbroken.

Step 15 Uncouple the maolor from any driven mechireny to Indialby star thea drive,

Powering Up After Installation Is Complete

Li=e tne follpwing procedure to werify that tha driva is installed correctly and s
receiving the proper line voltage:

Important: Before apphying power, and bafasa all subsemient power-ups, verify that
the prechargs LED is off. Saa figures 2.2 1o 2.6 far tha localian of the precharge
LEC.

Step 1. Tum thé driver's inpul pawar diseonnect e the On positicn.

Stap 2. Apply power to the drive.

Slep 3. Foliow ke start-up procecune In the GYS000EE Sollwasd Sl Up and
Rederence mansi,

GUNMEE 40 VAC J0-250 AF Deve, Havdwars Saefremns Vesan s.00



CHAPTER 9

9.1

9.2

9.3

Troubleshooting the Drive

Thiz chapier describes how tn fraubleshont the drive end the equipment thal is

needed to do 39, Also provided are replacement par lists and informelian an
clearing faults.

Test Equipment Needed to Troubleshoot

An isolzted multimeter will be neaded to measure DO bus voltage and to make
resistance chacks. MNode that dedicated troutleshoaling (et poinds ae not groviced.

Drive Alarme and Faults

The driva will display alamm and fault Sodes te assist in irhubleshoating wWhen 8
problam develaps during salf-uning o drive cperation.

I* ar alarm cendition ooeurs, tha drive will continus te run and a 2- or 3-digil alarm
cade will flash on the diplay.

I1 & fault ocours, the drve will coast-1o-rest stop and a 2- or d-digit fault code wili
tash on the disolay.

Refar to tha GWAND'SE Sofrware Start-un angd Reference manwal for mors
informEtion an drive alarms and fauks,

Verifying That DC Bus Capacitors are Discharged

ATTENTION: DG bus capacitors rdain hazardows vallages ater vyt
pewrer has been disconnested. Alar disconnecting input oower, wakt
five (5) minutas far the (O bue capachors e discharge and then chieck
1he valtage with & volimaler 1o ansura tha DO bue capactores arg
dischargad before touching any internal companents. Fatlura o
otesans Lhis pracaution coukld resull in severa bodily injury of lass of

life.

Tha GWIDOXSE drives DG bus capacions ratain harandous vettage aftar input
power has been disconnected.  Parfarm Iha follewing staps balore fouching any
internzl comparents:

Step 1. Turn off and Iock outl AG Input pawar. Wall five minutes.

Step 2. Rempve the drive's cpwer.

Trowlashaonmy e s
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Step 3.

Slep 4,

Steo 5,
Step B,

Verify that thare iz ne voltage af the drive's input power teminals,
Merssura the QG bus polenifial with 2 walimeater a; the G bus power
terminals while sfanding 2n a non-condustive surace and weanng
insulated gloves (GO0 V), See figures 8.1 and 2.2,

noe the drive has been senviced, reattach the drive's cover.

Reapply A% NpUE power,

oM ELS
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sl Tl b
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9.4 Checking Out the Power Module with Input Power Off

Lise the lollow'ng procedure ta chack the erve's Power Module cireultry with powar
cff.

ATTENTION: Di bus capacitors retair hazardous wollages affer input
power has been disconnected, After disconnecting input powear, wailt
fhea {5% minutes for the DO bus capaclors o discharge and then chack
the waltage with a voltmeter 19 ensure tho DC bus capacions an:
dizcharged before louching any intermal componants. Failu*e to
coseng this precaution could result in sevara badily injury or less of
lifie.,

Step 1. Turn off and lock out Inpui power, Wait five minutes.
Slep 2. Remove the drive's cover.
Bilep & Werify ihat there is na voltage at the drive's input terminals.

Slep 4. Check the DC bus petential with a valimeter as descrbed in saction 2.3 to
ensura that the DC bus cepeciivrs are discharged.

Step 5. Discoconect the motor from the drive.
Slep 8. Checkall AC line ard DS bus luses,

Slap 7. If afuge is open. usa a mulfimedar ko chack the inpul dicdes and output
IGBT:. Sae fable 9.1.

Mote that the drives co nof have replaceable transistor modulas: he eatire
drive must ba replaced I a transistar mallunctions.

Stap 3. Heconnect the motor ie the drive,
Ztep 8. Reatiach the drive's cover.
Step 10, Reapphy input poseor,

Troubiosiaating e Dinve




Tablkz 9.1 - Hasishance Chacks

Input Meter
: Componant s OK IT : iy
Cinds E?I'II‘IH'HDI‘I reslslance {A) ia: Camponant 15 defactive T
Ma. Ao S
1 H'L1 B0 KLk = F o 10 MLT I::-::I‘:I:Inull;j.' = {Ch R AT T
Z open when the meer i
e Sz cannected with ravarsad
. . T polarity
4 Bl g
L =2 »
[ T'La 3

—

[+ D Bus Volts power tepminal
" [ DC Bue Welle pawer iemminel

*" {43 DE Bus Valta powar termina
** =} G Bus Volts power lemminal

Inpul Keter Cam
ponent 3 OKH :
Diada l:nrlmclllﬂn reEistance (R is: Component |8 defective H:
Me. + 1=}
1 ! W.Ta B kil = A= 10 Mg Cordinwidy (short circuit) ar
= L opet whetl e rhgber iE-.
2 T2 connec;ed with reversed
3 T polanity
+ W -
B LA T
| @ LM 3%

IR E A58 VAL 300 S Dnre, Aardsam Yargramoa Varsen &0




8.5 Replacemaent Parts

Tanls &.2 lisls the replacament parts that are available from Belishce Elegiric. See
fiquras 2.2 13 2.6 far 1he loeatien of the parts.

Table 2.2 — Aaplecement Perts for the GYSEONSE Divag

Power Module
S0VA0ED S0V40ED TEV40ED0 160V 4080
Cresedptan Part Humber | AGVAGED s0V4AdeD 104068 1254060 200406
Segulator Board 0-56921 -3 1 1 1 1 1
Baaa Boerd i PISG-60 : 1 1 -
PIZL-TE g277ar - = 1 1 A
PIEG-7EA 827710 . - 1] i1} 1
Mamirene Switch TG 1 1 1 1 i
Keypad/Brackst Assernbhy
Inkarpal Fam Assermbly FoFoT 1 1 ] 1 1
Niaele Madile Fan $o7o18 - - 2 2 -
Asaambdy SOrd1a - = - - 1
- 1 - = =
IGET Moduk: Fan sarozn | - - 2 2 2
AAZEMIDN £ = [ - = =
o : - -
IGET Module LIBEE3 = - | 3 - -
554803 - - - & -
B304 1 + - _ + — 5
528213 3 - | - = -
R36B87 - d = - -
Gicde Bride 512783 = 1 ' 1 % i
S120m - - - o o
E14705 - - - i 8
Ei27E4 1 - - .
CC Bug Fuse 2EE323 - - | - -
286326 - - - 1 -
2BE3ART - - - - 1
i 2B = 1 = - -
03 Bugs CapacEtor 45313608 -+ = 12 16
459134 4 G - - -

M Far 76 HP, 100 TP ans 123 HF drlves, sfhar Dase Boand PISC-75 o PISE-758, cén be m=ed. But Ior 153 HF and 200 HE drives,
ugs Ease Hoard F SG-75A only,

Travbeshocdimg (e Lnva
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APPENDIX A

Technical Specifications

Tabia b," — Samice Canditions

A7 |ine Destribution Syslom Gapac]y
(rndrnarg for 60 WAGC Uinits

Three-phaae with 25 000 zmps symmetncal faci cumrand capsaelby
wilfy &G lirg reacker wilh 2 ling impedance o leas than 5%.

Conlral tethad

D-lapla-:emal; Power Facior

Aldigital wector, sinusoidal pulses-wizih-modulated [Py

(rR=1-3

Ling Fraquinsy

s+ BHzor Bl £EHz

Line Waltage Vanlatcn

=1 o +10%

Line D4 Fide Through

Mlaxmum 500 milseconds 3 'S
Acusteble ue to 959989 aeconds (See P.OAE) - WiHz, BYC

Muotar Lead Lengths
Brmolde Diperaker Contre Wira Lengh

76 medars (250 fzet) typiced (rsder to eectlon 3.2.2.3)
LIp e A metees (1000 et from the dries

Ahahsr Spasd Refersnce Rasolution

111024 110 Die; G.1%

Accelaraton Adjvstment Bango
Carrier Fratguensy

Gl bo 999,59 secands fwithin the abiliy of current)
2 kHz, 4 kHz, or B kHz, software-selsctabla

Cumrent Limlt Adjuwstmeant

Semwvice Faclar

Spsed Acjustable Range

LLODE o 1505 (hased on mefor nameplats rating) - vectar
S0 to 100% (bas=d on drive nameplate rating] - Y-z

1.0
Frarn [ APM Lo masdnum speed fwechor)

Spoad Fagulation

Weobar - 0015 FYWO. 0.5% VO |ataady-2ata)
WHz - mater elp-dependant

St Setpoin] Aesalulion

1 APK with local keypad, =4095 o -4085 counts wih a
netwark or seral relerence

Torgue Canirel Aeaponas

130 b 220 Hz

Tormua Linearity

3% with optimal parameter setling (bypical)
i ragingier LLOOG,

Tachrecal Spasificanons

A1



Tabka &.2 - Snwironmenks’ Carditioas

Condilion Specilication
Qperating Tesnperacure (Ambent) O b 40°C (32° tm 104°F; =
Starage | emparature |Armkiz ) =40° by 857G (=907 to T43°F)
Huricimy 510 237 hon-condensing .

Tehlr A3 - Tamina Stnp Input Spacieators

Signal Type Terminalls] Spacification

Sp==d Rafecancs |now 12-15 5 ¥ pedantiometer {0 to 17— 10 YIRG
A S0 KL tnpart impedanze) ar 1-20
mb (2250 £k inpui impadanca) with
10-hit resoillon. (Jumper-salectable
by jumpar J4; refer b seclion 2,4,1.]

Mata 1hat the drive provddes +15 WORG
bLufiered through a 1875 KLl restakor,

L'||-|_:||'.a| Inputs 11 - & - 16 +24 VUG Isolated Supply
0T RemoteLoca’ (Cefau)
18 Rampi/Ramps (Cefaul)
o '”:'I " -FEF'.'.'EIFd."HEIWIEE [Dadault}
20 Functioa Loes
21 Huntlag
2z Resat
-3 Siap
24 Start 22 R

Tehlg A4 - Tarmingl SeAp Guipat Specificetians

Slgnel Type Terminalja] Specification
Analog Cutput 10- 1 | 010 WDE or d-20 ma,
scaled signal
sinubiber Reslstor 26-27 LIsed with alder Snubbar Resistar

Brakirk Mils such as M ADR4010
E=ciad that recwras a gale turn-oh
sigral from the drive.

SYRIGSE $50 WAL S0-200 HF Dvive, ¢ lavdlware Selerrce Veemon §.07



TEAR A5 — Tarming Sirip NS-252 Soeslicatons

Signal Typa Tarminal(a} Specilleatian
AS 222 Communications 1 CMMIT
3 " RECY
3 COMMON B

Table A6 — Ercoder Feanbsck Davice Speciications |vE Raguiston Onbyg

Specilication ! Ratirg
Motar Polas ' 2, 4,8 a8 ;:u:u]r:-g .
Darcurnel [ET 2% m& ibased on drive nemegalets

ratineg;
Dwerlaed Current Hallng : 1:-5'|:|_=_:'i1.1|:|l' 1 .rr|ir||,.|l_1_-..' (Essed un orive:
i nemepiate ratingg

Speed Coniral Range L TE00 with 1024 PPR i
Speed Gonirel Hesponse ' 15 Hz (ypical) )
Encoder Feeckack 15 ¥ differandlal quadrature, encoder

PFA. 45 PR

i incrementel (312 PPA, 1024 FPA, 248

Hetvles Faciar i.0

fAarhrical SEecheaiaes

A=




Asd

Tshle AT — INpuUl 3ignal Aaspores TImee | MEsiimur)

Slgnel Type and Source

Yoite'Hertz Ragulatientl

Vector Regulation 1!

Kevped START

150 millleaconda

130 mElgecandx

Terminal Sirip:

ETART 128 millissconds 105 milizeconde
STOP, RESET, FL 75 millisacands 75 milliasconde
Princd &_él;mﬂs ] EL m-il-li;:ﬁnnds ) 75 millseconds
Analog SpeadiTrem | 18 millssconds 5 Hilleionds
Helerenca
Analog Torqus B2, 0.5 millzesmads
RAetrmnon

Pekrac-ik; .
START 45 millllescanda + 25 mikseconds + I

rstwork traneportime

nabwor ransport Eme

STOF, AESET, FL

25 milliseconds +
el k Lizansgaca ] lirnes

25 milkiaaconds +
ekt IRnsport time

analog SpeedTrim & millescands + 5 miliseconds +
Fefarance network transport lime nabvweis transpot time
LA, 0.5 milliseconds +

ek Irnsport time

% Thase are the maxdmum imes tom fraretenng 1ha Input 22 the Jrive mecing o e input.

FE0MGRE 450 VAL 33-233 HP Dhive, rSvdwars Rui@isrce Veratwer §.07




APPENDIX B

30-200 HP GV3000/SE System Wiring Diagram
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APPENDIX C

th'p'lliénce with Electrnmagnetib
Compatibility Standards

C.1 Introduction

Itis appendix provides information an the GVAIOSE drive's compliance with
European communlty electraragnetic compatibility standards and povers ihe
fellcwing:

¢ requiramants for standards compliance
¢ quidelines on installing the AC Mains Fitter and the Gomman Made Quiput Core
* instructions an how the drive must be wired.

The GWHIGOSSE drivea listed on the Dedlaration of Conformity (DOC} and in teble
Z.1 have been teetad and a-a in camplianoe with tha Talkavhang etandards when
installed with the apprepriate AC WMains FEtar and the Commen Made Oudput Cora.

= ENGQ0B1-2 (1994)
Electromagnatic compatibility - Generlc emlsslon standard
Farl 2: Indusiral

= EMGTH00-3 +A11 Amandrwent
Adjuslable Bpeed Elsctrical Power Drlve Systermns - EMC Product Standasd
Including Specific Tast Meathod {Industrial EnvironmentResiricted Distribution),

Mote that the conformity of the GY30O0KSE drive to the above standards doas nat
guarantee that the ephre installation will be in conpformanse.

Mate that the drive g cesigned o instell in 2 contred cabinat and conformity to tha
EMC standards has been conlirmed ander such a condition. Therafore, tha usar

srall install the drive in & fartml cabiret wiihaot 1ail.

Copies of 1he Deglamtion ot Gonformily {DOG) may be abtained by comtacting the
Roskwell AutoFax service at 440-G45-7777.

C.2 Compliance Requiremeants
In order for the GWV3IIOSE drive to canfarm to the stardamd s listed in zectian G.7,
the driva must:
« ba specified by model number on the DOC,

« haye a GE mark, Thia Iz found on ihe drive's cedification kabeal,

Covgiianse vl Ersgmmagnehs Compaticinty Stamdaids -1



C.3

C.34

+ jncluede an AC Mains Filter and two Common Mode Ouiput Cores, Sae seclian £.3
for informatior an instalking the fitar and 1he cores.

= ba Installed according to tha imstructons Inthls appandix,

Installing the AC Mains Filtar and the Commaon Made
Cutput Cores

Tha fallewing sacticns dascrba haw 1o idantity ard install the AC Mains Filler and
the Commuon Vode Outpul Soras. Thesa lilkers wnd cores hava bean designed 1p
limit tha conducted electrarmannatic emissions ta tha AC power maina from the
GV3IDIVEE drives and the radiatad alaclromagnetic amissions from the motar
cahla.

Tahkla C.1 identifies the GW3I00Q'EE drivas that are In eenfarmancs with the
standards listed In sectlon G1 and thelr correzponding AC Mains Filars and the
Cammon Mode Julpul Cores, Yaiify Lhal wou have the corecl AC Mains Filbars and
tha Common Mede Qutpat Cores for year apokaatian, Tha infermation provided in
thiz appandlx applies o all the AC Malns Flbers and tha Common Moda Cutput
Cares listed intable C.1 unless otieryise noed,

Table T - AC Murms Filters Bnd 1ha Cormmon Mode Cutput Cones

AL Mains Filtars : Carmimgn Mode Qutput Cores i
HF | Schafiner Sqshin Electrle © Hitachl Ferrlte Electronics | Soshin Elechis
ag | Fh23a- 350 MNP3A500-4C FT-1KEMFED4SEE ACEDG0Y
40 | FNISE-7EE4 | NF30GOCVC FT-KMFEO4SGE RCS0E0Y
RO | FNZ5B-1D0/EE | MFSIBOC vo | T 1KMFRO45GR ACSOE0Y
61 | FNZEE-1D0/35 | NFEIDOCVE | T KAMFEDASGE NCS0EDY
T5 FH258- 10035 ‘MFF100C-VC FT-1621 FEOd352 RACs075Y
a0 | FM2ZEE-180MT WS EIG0 I-‘I'1F:I'|.-1 FElM5GES ACS07SY
125 | FM2EB-180M7T MNEE2000-W0 FT-1 H.I'.-'Il F11080GE Y ACE100Y
160 | EM35aH-250/89 MEZ2DOC -0 FT-15M F11CE0GR M ACE100%
240 | FN3EAH-25039 MF3250C- W5 FT-14B1 Fl108aGR 1 ACS100%

1 parufeciured by Hibch: Malals.
Installing AC Mains Filter and Common Mode Qutput Cora

GV3DOWSE driva M/N 304060 - 200WA060 and AT Mains Fiter are to be mounted
sepamtaly. See figuras S0 b G4, They must ba maunted on 8 steel surfage with
conductivily batwsaen the twe assamblies, tor axample, the maunling surfaces
should maf b= painted.

Continue wilk section G.4.

GRS G0 VAS J0-200 MR Save, Hemware Sefarancg Vamken G.07
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C.4 Wirng Practices

This section daseabas how tha GYA0I0SE drive mus! ba wirsd to conlarm to the
standards [stad in saction 1. Figuras C.7 and ©.8 show SYA00HSE wiring
configuration examales.
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Figura C.7 - Cabinel Moumed GWIMIAEE Wirrg Exampla
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C.4.1 Connacting tha AC Mains Filter Output to tha GY3I00Q/SE Drive
Input

The fellowing sections describe haw te wire the AC Mains Filters io the GWVA0NEE
drives,

The power leads that connect tha output temminels of the AC Mains Filter to the
drive's AC inpul terminals mayke user-sugplied. See figure .8,

# Cutthe power leads 1o the proper length and connect them 1o the diiva's AC input
power tarminats (RL1. 502, TL3: by using lugs. Connect ke ground lsad ta tha
drivas ground terminal. The leads should be kept as short as possitle and hould
be fastenad together in a tiamgular shape using tig wraps.

ATTENTION: [ha nat royte power wiring near signal and contral winng.
Thie can ceuse ikermerence with drive operation. Feilure to obeenns
thiz precaution coudd reault in dameage to. or destruction of the
equipment.

= When tha drive is cannected to thres-phase AC inpul power, the thrae qutpot
lzagds from the filker should Be conneciad to the drive's AG input power ferminals
as shown in figura G.5.

Coatinua with saction G.4.8.
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1= Refer 1o the skigldirg retes in Tgoe ©7.

Figura C.B - Typical Thres-Phase Canneslion: for AD Mairs Rller
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C.4.2 Motor Leads

The metos leads must sun in continuous, dglg, conductive conduit, satinuausly-
screangd cable, or equivalant.

A metar beads should have the sama cross-sectional arsa. The magimum
allewatle motor leads langth irom the divea B the moter is 76 m (2240 i,

A ground (sarh) lead, more than halt in size to the motor lead, must be run with the
rricitar leads fromm the reator ta the drive. Temninste this lead in the dive at the
greund terminal.

The cab.e scraen of continuous, fgid, conductive corduit, cantinuously-screened

cabla, ar equlvalent rrasi ba sacurad &t tha bolh sidexs 10 the corductive suraces of
the control pans| &nd the motar,

C.4.3 Connecting AC Input Power ta the AC Maing Filier

Connect AC input power to the filler by cannecting the AC input power laads o the
Input termingls at the filkee, Ses figuras 1 oS4 Tha AG inpul power leacs may
hawve lugs attached.

C.4.4 YD Signals

Cantrel (11D} and signal winng must B2 nun in continuous, figid, conductive conduit
of gontinuously-soreenag cable as shownin figure .9,

[ Eirand=d soppor wirz
. Pleic mBLARIOD
Inmr plrstic sheath
E%-— Compast ecrsan of galvanized [Inned) soppar of sbeal braid

— Duter plastic jacket

Figure C.B - KO Signale Cahla

Lomplianns wik Sleimmagnehs Companoimy Staqozms -1



C.4.5 Dperator Contral Stations

The enclasure af an cpemtar's control station mus: be constnocted of a conductive
metal, The cover of the enclosure sheuld be bonded 1o the case and not raly on the
hinge for bonding, Standerd industrial aperaior deviees, e.q., pushbuttans, ewitchas
and meters, may be uszed,

The wirng cannecting tha operator's devices b the drive must be run b santinusus,
gk, sondugtive conduit, continuoesly-serccncd cable, ar equivalent Tha eabla
scrasn of continucus, igid, conductive condult, continuaushy-scraened catia, o
edulvalent must be sacured at the both sides to the conductive surfacas of the dhiva
and the station enciosurs,

.4.6 Connecting the AutoMax Network

GVI0NEE drive connectiaons 1o 8n Autohax netawark require the use of coaial
cabrle az described in instructian manuels J2-3001 and D2-33038, The coaxlal cable
rust Be runin confinwaws, righd, conductive cinduit, The cable screen of
confinuews, rigid, conductive corduit, continuoualy-acreenad cable, or equivaient
must be secured at the both sides to the conductive surfaces of the drive and tha
Autobdax enclasure.

C.4.7 Encader Cabling

The cable sorean of the Enceder must be securad at ihe both sidas k the
cobductive surface of the cantrol panel and the mator.

c-12 EEVENISTIAGE 480 VAL J0-Z20N) HE (e, Hardkare Hefarsncd Vevsion £.07
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