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Introduction to the FlexPak 3000 Drive

Thes procucs descrilzed in Lhis iqsboest eoomanoal e mareac e red by Belidnoe
Elaciriz Incustrial Comparny,

1.1 Store the Drive

After reszipt inspectior, repack e drive ir ifs oeigiral shipping container unil ready
for inslal gsion, Ta ensere salisfaclo -y opeqaion al 5@ aau oona nta nowarany
coverage, stara the driva as ‘ol ows:

= |Initsarig nal sh ppirg conta nar ir a slear, cry, safE place.

« |nanambiant -amparatira that coss nob exnasd BLEG C 49FE or ga balow -30M0
[-22"Fi

= Within & ralative hemicity range of G oo 85% without condansation.

«  fw@Ey from A comasive almospheca. 19 harsh are ronmeants, sover he shipping!
storaga coata ner.

= &fanattide of lses taan 3,000 meters (10,000 ) above spa lave .

1.2 Drive Identification Nameplate

The FlesPak 3000 crive nas a namsplata on che gl sida of The chassis Inal idenilies
Fre speaific moedal number desiar. applicabla A0 iqpat powsr ard DO oubpat posear
data. Refer ta the sample namealate infigurs 00 &l commoaicatian carearn ng this
product should reoar e he appropr dle nodd ooenbar inlormalion.

1 'k 1 A i [ A ) i AR PN L

| el E Il
N | ! I A’k Il I
[ I R + IR R Y N § 4l LR H } et
Ll bR R [t LR LI [ 1 «
TEFAT R LR T L A B B T o R 1 7
=0 TIRC AT =Tz 1 AeORT R RIS A

Y o R e M ! Eadrie T ! |

: vl Bl

Figueer = 1 Sarpiker Tlee P 20650 Kamizpraies

resanatiog fa ths Bl Fsn G0 Daies =1



1.3

Model Numbers

Orve spanific oara, s1.eh as harsapawer (or outpat curant), reganeraive or nan-
reqenarat va type, | ne woltage, chassis or arclosars type, software wersion and LIL
ce-lificaliorn, car be caerminsd by be daive mode b, The roacal rormnkes
shreszlura is showr in Tigure © 2,

p 200 300 HP. dr wes corfigured for 260 VAS nput can he corverted qa 230 WAS inpul
At oae na fiha 460 WAS horsepowar “atirg by inskalicrg / 460 fo 230 Vot Corvarsiar
kit ¢RACR 31 BFRO100, 1-B0 HE ar MM 3TRFKDZND0, 75140 HP). Insfruction manual
02-3323. wkizh is sLpplied with e kit, provides instal afion iqastrusbaas, For drives
dbacyve 300 HE conlacl your oozl Belianoes Eleclnic sales oflca Tor gssislarase,

150FR4042

For horsepowar-rated drives:

Ho seanwe- uader 1000
Far curmenirated drives:

Fated outpst armalurs current
F = =lg=Pak 3000 oroduct lines
B - A=gararative drives wih inveding 1ault hreaksr 1
F = Ragerarative drives s
M = Moo-regenesat ve cives '
Fo=kis i
223 vots N
q = 38004 B wall: |
= LED VK 15 >
7 =Intsgraic-
& = BEuropaan Powe- Madulz _s
0 = Chassis

;= Intaqrater
Hcibears worsion nerroce 003, &

0= Mo sty 1
| — LWL and G- ;
2o AL, 0N, and s )

Faaure 13 monel ™ maes Sroachin

1.4 Drive Description

The drive iz & full-wave powsr comeartzr withow:; back rectfion, complete with a digital
cueren: mirar loop and a digital maje [2op for armatung voltags or spocd regulation by
taclk ameter foochack. Figure 1.3 shows a block diagram o° the drwe.

1-2
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Tha driva amplovs B wireless consiraotion and Lees & keypad “ar drive s87.0,
irzlidirg paramatas ad ustmants anc o | selectan, manicarirg, ard ciagrasios.
ML liple larguage capal iy n English, Frarch, Gernan, Spanist, Lalian and
"Murneric Sode' s available, Relerence, Beiback, aad rod erirg sionals can be
irbaracan o ke crive, Tha d-ive can be conbrolled locally by The Opeator Interface
Module (21K kaypad or remotaly by usirg the termirals &t Fa regalatar boar
Larmirz sieip Yoo can selecl arg ol he lolowiryg aolive corlm souees asierg L
COMIBOL SOURCE SELECT key:

FEYHAD

TEEMELE irayulalar beard larenicrd slrip

METWOARE [l gr opliaogl nebsork comirmen cation bogand s ins .2 ed)

SERIAL {CE30000

CiW

THE= Pl

I

SEHLA. HETWOHE

]

M o Fazend SAWE CONTRHOL SIGYALS AND SECUSAGING AL
L i | worcnm =
LD Eacanzhar
Boare
l v o NCTGH MCLD
ZIGTAL, SPEED
A LOE, & ] i B4 BFEED SLTHC T LRUED TR AHWATL AR
EJECLENDY pli——ft 5 CTTIGH b OoR =i WND= =l FORIES
I'FITS! A4D LR L%IT
LIS aral WG L P e
il e ¢ R PULTC CHGGDCE,
Curwn, Fun: sz
Ve=bimgw P lnaz
OLTER
CORTIOL Toctomeber of Encodar Fasdoac
.I-'-' [ 4T
vl

1.

Faurr 1.3 FasPak 3006 Findinnal Enca Dagram

5 Additional Information

Moo to the following pul cations as necessary for mars irfo-maticn

D2-3405
D2-334L
D2-3545
D2-3412

FlexPak 2000 DO rives Sofwasc Stact-up and Fzizrares Manda
FloseMak 3000 Operator rtoracs Modu ¢ o203 Uaor Juics
Conmrel anc Carfigurator Softeane (CS5000)

DG Contactar Usc witl rtag-aier Drives

resanatiog fa ths Bl Fsn G0 Daies



1.6

Optional Kits

Felirnce a'fers mod foa-ion kits that broadan the application rangea of 1he drive. &
summary of thase kits is presarted iq table 1.7 . Kat all kits car be vsad with all crive
ricdeal nambe s, Ralar 1o he Slanda-d O-ivas zod Genlrol Poducls calalog (D-406;
Foar rmcares nizermalan.

Talde 1 1 - D Woziliczsan Kils

Medel
Mame Descriptian Hurnber 'K Nurm beir

115 WAC Canbrol Convers customer-sepplian 115 WAC signals ta S17FE M 02-3338
Inte-fzmA 24 WOC for operating a Flea Pak 3000, Mounts

senarately an -he paael or can be moanted in the

batam of 3 MEMA ° aaclosad driva.
450 WAL to 230 WAG Allowes arwarsion of the 460 WAC FlexPak 3000 | 916FK sarias 0O2-33240
Convarsion Kt oA 230 WAl FasPak 2000 at ara-half the 460

VAT horsepovear rating.
&0 Line Disconnest Allowes, the -h-ee-phase line to b2 disconnected a- | S01FK serias 02-3252,
kil Fadr ve, Bolded case swiich Whal rmoones an Lhe O2-3365 ur

chigss s ol e crive or MERMA 1 gaclosus. O2-3355
A Tachonelar Bllonwes e FoedHak 3000 Lo gocep. leuedback, S0y FHEOEM L2-3257
Faadback Kil sianals rom A achomelsrs Lo g nes normn

vollage ol 278 YAC HMS.
A atabdan Metbiork, Allonws the F axPak 3000 o cammunicats on the | S15FE0 01 0O2-331E
Communication Baarn | Raliarca AutoMax Disr huted Gondral Systam

(CSED.
Blavier FMokar Startar Prowvides a ‘used AC startar with adjustakbla GNZFK serias 02-32505
kil crearload o nledosking for cealral f e lbrea-

plhizse bawer rnolor wsacd o sool e GG onclkar,
Lheny Ml Allowes 9 Fles Pale Z000 o cormrmoarizale over he | 815K 100 e
Communicalion Boare | open prulosol DevicaMal nebawork, Mounls nside

Fe FlewPake 3000 s o] adws Laernitels oy

ridomorle penrgolions. Yeo caonal ose e

B uklax Melbwurk Currnnuicalor boasd wher

wesing Lie DeviceMal bozane,
Or va Conirol Windows-based sofware -ba- A lows “ba usar to 2053000 C2-334E
Cionfigu-ation connact Ay parsonal compatar running
Sa’hwara for FlasPak P izrosa’t Wirdows varsior 3.7 o [Rter bo a
3000 Fla=Pak 2000 dr wa. Allowes wou to sreafe, skara,

Lpload, armd dowrloac drive configaraticns. Yoo

can d 5a s5fAct and stop e driva, manicer ard

change parametars throwgk the PG, ard read

and resat tne drive's fault log.
ConrolMel Malweork, Allcaws 3 Fles Pk S000 ¢ cornrndr izals ovar he | 915FK2101 02-24:25
Conmrnunicalion CorlrulNal nelawaork.
Buoaru

1-L
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Talla 1 1 - Dvive Wocilics.or Kils

Model
Namg Description Number M Mumbeer
Crerarnkz Brakirygg Kil Prowides e hardwars, inolodiig braking grics, SOSFK, D2-3313 ur
raeded o proside dynamnic beakiig on slop, SOG9FE, D2-3374

9 2Rk, "
4 ARk searips

Enkaraced Fiekd
Supply Ki.

Proos dess aloclreaic iale rim, T eld ecanarrny, aod
Fexabil by Lo sapply 2400 jeld wo lage s alher
spacial wo lages, [ his Kil replaces o oslaeodard
il SuLpply.

SRR sorivs

LZ-3413

Field Sur-anl Provides Tald aconormy, a5 well as pre- 97 1Fk sarias O2-3320
Fiexyalator Kil vesrakening of e isld usirg 8 faed ralErence ar

iald weakeaning u- abova base spesc operalian,

Tashomelsr ‘asdback is regairsd with this kil

This kil replaces tha slardaro slo supply.
170 Expansior Board Pouees o e FlexPak 3000 chgss 5 ard yivas 97 4FKOTM D2-330°

Fe Flew Pak 3000 adcilicazl analoy. regquesnoy.

and digia [0 capabilily.
Inva<tirg Fault Cirowit This kit 1= ar alarmative "o dr ves supp isd with GNEFE sarias O2-3300 ar
Breakar Ki- i=warting fault ‘uses. 0O:2-3320
MEMA - Coavars on Corers the standa-d of ass 5 0 a NEMA G04FE searigs O2-3250 ar
kil ENCACEL . Oz2-3:337
Cparalor nlerlaces Alloovs misurling af Fe Q0 vp Lo live malers SoSFEOTmM D2-3204
Mot ule (DI Benols riarn Ll drivae.
Mcunl ng kil
Pulsa Eqncelar Allcaws, for digifal palse arcanar spead feedback. | GOFFKO101 0Oz2-2302

Faadhack kit

1.7

Getting Assistance from Reliance Electric

If you hava any questions or prablens with the gracucs deseribed inthis irstoectian
manLa , soakact yous loea Reliarsa Electnis sales ofice. Far tecar izal assistarea, call

g54-28 0444,

resanation fa s

e ERG AN D

i |
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Install and Wire the Drive

2.1 Install the Drive - Panel Layout

Mistirnurn clegrarszes mast be naibala ned whan the crive is noanted wlain 3 cabing
a5 s wn in figu-e 2.1. This &llows adacgquata velilatan for e drove,

Feqarn mss of ase place mant quidalines, the aser is respons hle for arsoring that
Fe driva's amhiart femperatre specifination. R8s appennic & ‘ar Tara irformasion.

Instal the drivais] n the zabiras. Befa- to fqures 2.2 frouwgh 2.7 ‘a0 maunting
o mesions.

EE Bt M o b I 1 Pt )
£ PP SAST F1FE SnoatiT Tl WD UE
1 s g L 1

= e DR R I B+ B VO E Ll

R i [

) r
pat Tl o

Fourc:31 Erclnsurs fMogrding Kinmem Glza@se Distares

Lsrad ano W the Dnur 2-1
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2.2

2.3

Install a Transformer

ATTENTION:If an input bransiormer is installac ahead of the drive, B
pevver discoaracirg cavice nus. e inslalled b e e poveesr Dises
arcd tha primary o iba frarsformar. 1 Hh s powes: disgonracieg dew e s
a ¢ rou | breake -, he circaic breaker frip racing muost be coo-dinabed wilk
tmg irrush currart (0 fo 72 fimes fu Hload corrend of ckairput
Farslerrmear, Lislribuion swslen capae e aboss L paximuam
spcornrrerdedd seslarn B A e dires wsiog & iso lionr s e, g live
~Hahur, or aler means o 2ddieyg sinilar impedaice, Failere 1o obsesrees
i pracawion could resals in camaga ko, ordesinoestion ol the acoigrmesnd

ATTEMTICN: Conrmclon ol aodrive: o ranslu e wikapromieey raliny
al 2300 WAL ur rrare gy regui-e addidionzl inpoel | e cardilaring.

Carlacl vour coeal Baliancs Eleclric salesisarvicd ollica lor ass slaros
wil e Lhis 12 aquiqad, Failure ooabsarea Hhis precaclion sould rasal in

clamage o, or destuclion of, The aouaipmesrri.

[npud Framshor mecs shep up or stap dowwen inpat vol aos znd an be aicbar auto or
isolatiar rrarsformear types. Usars stavic cons dar us ng an salation fraasformes
iretaad of A A.qe raastarmer for she followirg advantages:

o AT puwer line dis.urbarcas ane raosienls are mirinized by o isolalor
Leatrastor mes, Lhioes <edus: ng o elirninaling possibly damage L solid slale
Lo mporerls,

= Ay sy sion Laaslarmer prowicas gleclical iso alion lar Le deose ram plasl possesr
syslarn grouds. Denaaicg v ren s may be avoiced ioinslaroes waee the DG
palpal s avcidaalally groordec or whare the DG molor cicooils are arearded.

Reler Lo labes &7 and &0 lor roore iclernation. Heligice o lers g saras el isolalioe

Lracvslor me s sdilable lor use wili ha drive. Gall you ocal Beidnce Eleclric sales
cllice [ gksizlance,

Install an Input Disconnect

ATTENTION:The NECSLEC ran.iqes that ar iqput discar nect be
prrevviced i theinoomirgg powa line g e e be coatad w this sioblo?
e drive or hawe provisions for g paclock. Instal ar inpat disconnect ie
tm\ ireeming powar ira that s lacatac wikhia sight of the driva ar -Fa-
18s prowisions for a padiock. FR e o obserss this pracaution coud

“gaEL AL i severe bodily injury or loss ol il

Any fased d spaaract or cirsiit breaka- o the ingom ng AC line mast accommodats a
maximum symmetr cal AC fault cusreans as indizased in Appenciz & of this irstruction
Mane-a . Size ‘ba d scarmscl o hancle ke ransiarmer primary carrarl 25 wal as any
Aid bonr  aads tba d scannest may supply

Stap 1. Iastal ar inpoe disconnsat ia the neomiag powsar e accoed ng o e MEG
CEG if ra pravidad witk Fa criva. The dieronnact swtea shou d ba within
claar views of maching oparator and maiataarace pessoanal “ar RSy AREASS
ard safate. &n opan-type swirck wth peovisians for 3 paclock is
sacommardad.

Stap 2. Wira this discarnect in tta primary ciceo tef the drive isolat oq frarsformar
dsed].
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2.4

2.5

2.5.1

Install the Motor

Stap 1. Varfy that tae mate- is tae appropriate rat ag to use with the driva.
Stap 2. Irstall ke DG matos n actardanoe with its irstallatioa instruct ars.

Slop 3. Wake sura el coopled applical ors v proper shae . aligronen, with ba
e rriszhine or b al belled applical gos bave propes sheaeadbell alignenerl
Lo e iniee: arnescessary mdor eaging,

Slap 4. Lk oo s accessible whild i s roorieg, inslal o proleclive goacd arand
all expoese rolal ng parls.

Slop S, Wire e maer Lo e drive, Beler Lo saclion 2.6.4, "Wirs e D3 Molur o ha
Crrives.”

General Wiring Practices

ATTENTION Tha usa- is rasponsible fo- corforming ta the kafional
Electric Codae (MEC/CEC) ano all ather appicahle local ocodes. ¥Wriag
practees, qrounding, discar nests, and overcurrart protectiog /-8 of
prclicular irnpaor [z, Sies andinslal gl wiqirg inconfoomancs w i lha
MECHOES and all olhar applicabls codas. Failurs o absarve this
praca.tion coulo rasalir ssvara hodily niary or loss g7 life.

The drivae is das grac for A0 powear anbry and OC powedr agiticg at the fop and ceabo
Aad 5 qral wiriag antaring fram tha bobom.

Referaace s qra wir ng shiould b r.nic & sapRA~e condu tisalatan fram all AC and
D3 prammer g coneral. 5 gnal wires should ool b roein paralial wilh high ollagsa or
B oA raaly noisy cardaelars, & ways cross saok cordealons gl 905 AL relarence
signals shoukd be wisad wilh silher twistecd double or baisoacd Triple cordueslar wire, 2
hivists prar inch, shrandac copper, AWG Mo, 16, G00 WAD ra-ad, poly-vinyl chloride
irsu ation, with A temparatura range of 4005 to 10570 [ 02°F o 221°F).

lactirmg.er leudback ard olbaes s gag wir ng should e renin a sepa-ale conduil
Pmolelen oozl AS aou D2 power acd legiccunlel Wiryg sbow lé be e sane as lor
Lhies rafarares signals, For raunling w o eelernal saclac s ard salenoids, coils shooid
ba supp-assed fo racucs noise,

Important: Tka maximem recommencad wirs lBagta fam the crive 1o the moror s
1000 Fast.

Ground the Drive and Enclosure, the Motor and the Operator's
Control Station

Yo must grourd bate the control a10 posier witirg.

Stap 1. Lezate ha deive grourd phints as shower in figures 2.8 through 2.13.

Stap 2. Bun A suitab 2 equipneat groosd ng corductkar unbroken from any d-ive
qgrouad poont (sea step 1] o the plaat grouac grounding alacirods). & ring
g is rezammandad ab tha gooand point.

Slap 3. Cornescl a suilabla growncicg conc oo armeeash cood il Lo Lhis crrive
groud poonl

LsesX ana Wi fke Dnve
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Stap 4. Camneat a suitaba equ pmart grourding cordector -o ke maotor frarme, the
frarsfoemar enciasra f usad. and tha drva aaclosura. Bun fhis coaoucio:
Arhrokan ta the grouad ng alactrods.

Slop 5, Correcl be GO dares vgrouid) wire broay il i wil e ooy S5
g | e Lo L dr s grocod po ool

Slop B, ligaler chassis grovng corneeliuns per labe 2.7,

Taale 2.7 = Chasgsis Graund “opue Mesu remenls

Hardware Sire Tighlening Targue

1 ) 18 in (2 Mm)

M . 533 Ibin (3.7 Mm)

rA2 100 ki 71,3 Mm)

140 200 kin ¢23 M)

L.ag with 14-10 AWG 54 Ikdin (4 W)

L.ig with B AwWG 40 Itin (4.5 Mm)

L.y with G4 A0S L5 i (5. Rm)

2-10
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2.5.2 Recommended Lugs

The Feallenwirg cascribas how ki kerpres wg medsl numbars used in greardiig he
deive. Refar ta tabla 2.2 for a8 | st of racommeanded g modal and part numbers,

1LG 1203
Basic Gatalpg Mumbier i
Mumhber of Corducars
=2z caadusio
2 =Twe corductors
3=Three zond.ctors
Mounting Hale aad L g W aleris

| = Ona mauniiag hale. coppar

2 = Una mauntag hole. aum num
3 = Two mcunting holes, cocpper

4 & Twg mgunfing holes, aluTium
d = Faur napunling toles, soposr

= fourmolatiag holzs. aliricum
-ug Vereigt Numigr
[ 1qr4L49 499

lablg 2 2 — dezzramardszad Ly Moz ard Fa ke

Mo Rellance Part Mounting
Humbear Mumber Wire Slze Hole Matarial
LG HEUE AL 14 - H AN his Compiast
LG HEUE -4 14 - H AW [ Ciopet
LGty HRE2 1-98a0 A4 =10 awis (RRIY Copsr
L3104 BRA2H -HRALL BRI L) AT TRk T
1L3110s HEOZ 1 -dEAE AoL] - SOIEL BACA (RRTI] CHRRIsT
1LGE1E0 HEUZ1-UEES 14 - 170 A3 73] TR T
LG 20 HEWZ 1 -HHEE 14 - 20 ARG [ BIr AL
LG 20 BHHZ -HEEC B - ZE0 RR ] Al um
ILCi120d G&g21-98B0 6 - 200 RO ) aiursum
ILG 1205 23S |-28BE g - 320 MG k10 Alurlcum
ILG 1206 ES2 | -553F A4 - 500 BCH k10 Aluri~um
ILG 1207 BEAZT-BEEG SCTH =T & [ X | k12 Aluri~um
LG 20H EHHZ -HEEE S0 - 00 MM Mz AR LT
LI HEWE | -HuE A © - HOE R (LRI Al um
LG2an2 HEHE]-H0E32 SEC - 200 MR (RN Al sum
ILG2405 GBAS21-539BC SO0 - 100 R k12 Alur!~um
ILG3E01 H23E [-0B A E .50l MCH k12 Aluri~um
1 Lugs are nan-irzalaled axees yte tEakiedess! B e e« 1 E0id ang 2landed e
Laseak ang W ke O =7




2.5.3 Wire AC Power o the Drive

ATTEMTION :The us=a- is rasponsible o conforming ta the Malional
Elactric: Coda (MESSSEC] anc all athar appicahla local oodes. Wring
practaes, qrouvnding, discar nesds, and overcurmart protectioa aqa of
pa-ficular imporfance. Siza aad iqsta Dwiring in conformancs witk the
MECHGES and all alher applicatls codas, Failares o absarva Dhis
prreca.lion coulo rasalk e ssvara boedily npary or oss o life.

ATTEMTIOMN: | he dr v redquires o oo phasge puwsr sodroe ool
230, 380, £15, or £G0 VAS, B0 ur 00 He, |1 e correcl vollage i rel
availaba, atrans anmer reslbe nsia el Gelwesn b e pome seorces ano
I crive, Do el conmesl he drive Lo a posver source willk gyai atle
symimelrical short circail capaciby n egcsss 07 e powearn sooarcs Sapac b
ishacd n Appand x A, labes A and AT Failure o chee-ve hass
prrecealice s codlc resul. in bodily ijury or eouoproeee D deenaoog.

Stap 1.

Stap 2.

Stap 3.

Stap 4.

Sap L

Sizaiha &G lina sepply corducstors forthe spac 2 orive rating aad accordirg
to all apnlicabla nodes.

Zannsct ihe AC ina supely tothe serm natioa poirts loearted at sha gkt top
af tre criva ar 1o tha d scoanact. Sea fiquras 2.14 thauagk 217,

{Integratar drives anly ) Cannact tha line ‘usas (1FL, 2FL, 3FLL, field f.eas
{6FLl, ¥FLl, 8FLl}, ard ~ha Fr zontacior ta the dr ve 85 showrin Siquie 2.7 8.
Moa “ka-the ine ard Cisld fLeas mest be wired gz showa i figna 2,78 1o
arsura propar peasa ra ationships.

{Integralar drives anly) Connact the AC ling supply ta thea lire fusas (1R,
2F .. 3R

Tanatar nooming AC lire conraccions par -ahle 2.3,

2-14
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Takle 2.5 - A5 Line “atue Necarnardsione

AC Input
Horaepower 230 vaC A60 WaC
] Ghlb-im (B2 KM | -
2 B3 k=i [0.2 M | e
3 85 Ib-irn 16.2 M B3 Ib-ir (6.2 M
& B3 Ib-irn 6.2 M B35 Ib-ir1 16.2 M)
7.0 85 Ibeim (0.2 M 85 Ik-in (0.2 M
T 83 Ib-ir (6.2 M 83 Ib-ir (6.2 Mn
h 120 k- 0 136 Minyj B35 Ibirn 6.2 M)
20 120 k- n (136 MNm) 85 Ik (0.2 Mmi
25 120 k-1 {1365 M| 83 Ib-ir 6.2 M
a0 120 B-n {136 Hm) 120 B-in (126 Hm)
41 200 b-n (22 M} 120 b-in (136 M
Al 200 k-1 823 M 120 ta-in 1365 Mo
5l 200 B-n (22 M} 120 Ih-in (13.6 Hm)
7h 200 k- n (22 Ml 200 Tk-in (22 M)
gl 200 -0 023 M 200 ba-in 122 M)
A 350 - n (40 M} 200 [b-in {22 N
“a0 a0 k- n (40 Mo 200 b-in (22 M)
a0 | e 200 k- 1 (22 MNm)
2n | e 350 k- n (40 Mm)
B R 350 k- n (40 M)
400 | e a0 k-1 040 M)
| e 350 k- n (40 Mm)
gon | e A0 k- n (40 M)
Rated Outpul Amps AC Input
A b5 Ib-ir (6.2 Mm)
204 B3 I-ir ¢fi.2 Nemd
oHA, 120 Ibs-ir $13.6 M
1104 120 Ib-ir {13.6 Mm}
2058, 2060 Iba-ir {22 Blm)

Important: Ths ligataning lurgue in ihe ahbls appl as la tha wiring deyw oe jslad or

larmirna board] prowe ded. Whan arinpul or ar aclpuet devics ibreakar or
g ki) is adoad, ra‘ar o dhe kil instectioes o gk baeing specifioal ars.
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2.5.4 Wire the DC Motor 1o the Drive

Shap 1.

Slap 2.

Shap 3.

Shap 4,

Size e rmale armalare ool ciordeskors Far be ospeoilic crive s30irg rses
Appandiz A and acooading o applcat v codes, Use anly soppsr wine raladd
GOTOEE ar Figher,

Lezater lba OO0 molor armaiure ard led sepply Bads on e deive. Bealar o
figae-res 218 to 2.27.

Cornsit tha GG melos armiahure leads ard e shanl fiseld sopply l9ads o lha
odr ve, Sen figura 2,22

Tignlan armatars cornsckans pear lable 2.4, Fied conracions stould be
ligghteara 1o 8 lk-in 1.0 Mmi. Tha lighlanirg ergea agplises o e ring
clenvica (sivd a- larminal board: proviced, Wher aninput or oulpo deeice
tbemakar or oy kil is added, -efar o e kilinstrectors oo Eghtaning
speilications.

1.d1-4a
| SRR
—_—
T | R | ST ;
: ] Ceep ol
AT Bt
Mo s Ay
< RIS
o

-

— T
— |w .- = o=l | —
— | L'||_|_|L _—
— B = —
i e N ST

Fiqure 318 DG D e =ied sns Armalyee Larngrion sealizng
© D ED HF 3 EE0 WA 08 b0 B HE G2 460 WAL F- 11 amp Bekas Db

2-a2

FinxPak B D0 Oeve Hardwaoe Poferonns Vennoa & 2



(Bt [T o1 ST

B T Rl et 3

ekl

R

-,l-. PRt | ¢
' . i
171 ' i I B

| o

-

e .

i | .ﬁ' i H
E——
%
i

; EH

‘- | —
oz H
= I t?-l ——J| |
L — 1
0 R [P i i
L i s . | — T

L -]
FELTL s l'. : i
4 '
= Y :
- L :
i
7
:
Wl SRR EOR H
R FATLITT g Lyl o]l Ly H
ERLECTAHM 1
L i
. 0

3
5

'_':q_l.

| 1€
&

Sigueg FA G fzaar Rzl grd &rmgiars Gooargclion Lgsgnrs
DA Az 1 HP o A WA 2l Amp Faloa CLApuat

i T | S v UL H

LsesX ana Wi fke Dnve

2-23



[~
‘.
7

- A d F1 k3

[ Tl

b

SER

O Pdeaicr Dl aerd el s Soenseelion Lasiears
(102 4 TEOHP @ 250 WAC 5 2300 1w 300 HF 52 A5 waC;

= |
a
c
1
]
ra
=
)

2-24 FimxPak 2050 Onve Hardwans Aoferenne Wormoa &3



LR

L : !
| |
“'E .
R T
Sla ool |
=== |IFFA
Lm g™ - o T T3
! —HE E A
1l ﬂ:
e
b
5 o

-

Figue 22" — 20 K ar Fakd and Anmasae Sorrection Lagatione 400 12 300 HP 6 480 YA

LsesX ana Wi fke Dnve

2-2h



¢ al
=
i i
..I
4 [ A,

i 3

R A

e
i i ol
: et
g =
1 _ ki
a 3
4 P I
PR ik A
AT B I . e -
L = aal
L : : 3 | S
: Aol b 0
"h-.
. (L
-
e e i
] ] B ot

O
B o
| + - Bl |
i -
! Pl B
)
[ —t
T
{ - =
| PP .
Y T R
T S
] '|'=.--. =l
= v
i It -
1 o T .
b ] I 1 T
- = -
a7 — :
M c
I o,
T g
'
]
2 H) wm
[ “aT«F (T |

Tl B i B B B |

L
I

I R £ [ R I T T

[t Sy, 1 | A R B LT §
(R N Bl T | )
L. TR0 YL
PF VST T-T TR TR T2 AT

Fom T e iR e T
[T IR :

[

A

O PO A B TRT LRCe I ) 1 |
k ]

L LA T TR

Lt 2
ELI B R
[ a il

FCigure: 2,22

DG Beater Comnreczections JECW Seltion Cacirg Coaeuraabalzr S Slaeen)

2-36

FinxPak B D0 Oeve Hardwaoe Poferonns Vennoa & 2



2.54.1 Wire Motar Cverload Prateclian

Tazk 2.4 — Arialae Tenhina Toqu e Tesirn@rda, ong

Armature Terminal Tarque

Horsepower

Raled Crives 230 YAC | rgpeust 460 YAC Input
-5 G-0 Ikein [.9-1.0 Mim) e
e B-Rlkrin [9-1.0MH) | —emeeeeeees
2 GAEinl9 10N Galkin 9 1.0Mm]
E GO kinia1.0M) GOkinra 1.0 M)
.h BS brin 1507 Mg G Sikain .9 1.0 M)

n B5 ki 157 M G2 ikxin 1.9-1.0 Mhm)

15 B5 bt 1527 Mg 55 beivn 1527 Mg
/n A50 b 7 5.9 Neng 55 bEeit 5.7 Mg
5 50 B 7 5.9 K 55 beiv 157 Mg
an 153 b-in it 5.8 NN 55 bl 5.2 Mg
FH] 21 brn 22 e 150 bn 154 W
[ FN bein (22 M A5 Erin (159 Mo
(5 A Bein (22 Mimn) A5 Eein (159 Mg
75 Aun B 122 Rin A0 Bt 122 R
1505 diont B (40 B A00 Bl P2 M)
123 S e F S M R T | 20 b 22 )
1300 A5 bR Al e 2101 b (22 I

350 bt Al Mg

350 b dl Mg

aa0 E= a4l ki)

T aal B 4D My
| 1 B et dal b= 4l mmyg
L B A5 B i rmy
Current Rated Drives Armature Terminal Torgque

A 45 h-in 1.9-1.0 R

=08 G2 b in 2.2 Ml

ahA, 3 in 2.2 Ml

11048 15310 in 12,9 !

o 200 Ea-in (23 Mg

& zofhwars (internal] ovaroad is provided -has meare REGSEC and ULAG-LIL
requiramerts. |9 addit on 0o tae sofkwara (istarnal) ovarazd ‘uncltioa, 2 OGS mato:

Lhesrrnosial wan be usac oe roador Lhisernal overiogd prolecl oo The barmoesla. leads
dod Broughe aul breaah e molor leemmingl bos gs lmads PT and P2, These e leads
mu st ke wrored b3 the regu ator board sa-miaal stip terminals 13 aqd 14,

practaes

ATTENTIGMN: The thermasiat leads to requlator boa-d lerminal strip pins
“dand 14 5ol be rouled Froagh 2 sapaqacesrdui gvesy fam meokor
arma-L.re, field and blowar maoer powe- wiring.Fa Lre o obsara this

pracA . tica soule sasultin requlator board damage dae o i maropar i ag

MOTE: Tha drive w | nat start i the < iou | batwaen tarminals 12 and 14 is not made.

S ligure 2,24,

LsesX ana Wi fke Dnve
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2.5.5 Wirethe Stop Input

ATTEMNTION = The usar mus! provica ar axlarnal, hardw rad emerngaray
stop circuil oursina of the driva circaisry. This oiqcuit mest disable tae
sysiem in case of mpropar oparation. Unoontrol an macaira coeration
Ay result if ks procacura is nof follesed,  Failure to abserve fhs

prrescddlicn ol rasal ir Bodily ijuane

The FlexFak 3000 oirive caar ba slopped by e assarlicn ol & slop inpal Cachicn car ba
cofigurad a5 8 ramp slop & currend lirmil slop, or A coastDE sloph. oparing A
parmissive inp (ooas0B inmerlock or cuslormesr intarlcok], deassartion of the K6
irpul, ar i the avant of A fau b Depeandirg ancka typa of stop, ona of two cifferant stop
sEqQUAantas A8 exened ta provide ar arde-ly method of caaetivatirg the armature.
Previous -o saftwars wars an 4.0, onee a stap sacuence hegan, it ran b oconp tion,
i norisg any AR or JEE aguesls sacasived dur g e skop secgusnca,

T the saguarcing 3 gorilbm, he crive s alwavs noons ol fres sales: arnE e s nol
Active fmain contactor opant. norn maca, arin jog modse. The drve is corsicaran o
Ba ir “r.n moda” if it was sta--ad by the Al irput. TEe orive will ramair nrur mace
u=til the samalstion of /8 5-op sequarsa. Mote that the driva cRn | 50 enfa- tha rur
mceds f-am ke joq macs i the 3UN irput is aesartad whils in jog mode. The drive 5
ceasiceed o be i Cjon mode” if t wias sfarted via tha K0G inpak The geive wil remain
ir o mode anli e complalion of 8 skop sanusncs ar tha FUY ivpul 5 asseried
cA.J5irg e cdrive fo swilch ‘rom og mede B oean moda. Maota taat the QR " RUOMMING™
staius noicetes that tha armaturs is active, 8 s in rua mods or jog mods.

Irmpartant; Only crives using solleare vars or 4.0 and laler] ave e abiily Lo
Learimniraler a ramipicarrael il slop s asnces, Drives wsirg ear idr
varsians g e sollware do nol ave his leadore, aoc il ramp o slop
bexlore 3 BUN or jog request will ke axacatac. RBefar to "Erop Sacusncing”
ir caaptes 3 of “hae FlexPak 3000 Safkivara reference maaual for mars
ir farmAsion.

IHez Fles Pak 3000 crive: can b conliouad b provide g coasl-lo-ras. apargional slop
wi ol physical saparalion ol e power scoarces - ba rmolar. A ceast- o-resl s o
Lurnes ol l Lhes Lagris lor poaves: dlesios o <ivens,

I R b o the oparaticnal sk, e ass musl provde an eslarg . masdw red

8 Tamency stop axternal o the drive. The s Targency skap cirowil mosi consain only
hardwi-ad alestromacagaiczl zomponants. Oparation of the amearganoy stop muosk net
deperd oo glecirons oo (Faesdweires ar soellsearsd or on be e nicalion ol
coenriznds aver an elsslanic nelwork or | nk,

2-25
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2.5.51 Wire the COAST/STOR Digital Input

Tka user must provida aa exarnal cparator-anceseible poaskstop pushbeton at
Larmiras 7 oarkd 8 ar be Begalalor bozre o disabde le onaching in case al nproeger
cpesalion. Urcanlreled maashine oparalico miahl resall il this s el dore.

The cuslome: inlarlock s 3 sollwars-based sop Turelion an Bss wired in sanias wilk
Fhe coastislon irpal. Any safelyv-relaied slops tosl ba wiren hrooah hae goaslsbop

irpul. Jsethe folow ng proosduns oow re the coaststap npot

Slep 1. Hernove e b serews Fom be crive cover, Sew ligore 2,23,

| [esl= [ = =gl _— Hemos & onsws
e $ = 0| T (2 2)
L] o ]
—
S

7~ Dirfre o

FIg JrE & 53 = e owar Femges)

Slop 2. Lecale e lerminal slip 11 Lo 32) al e botlom of e regulalor board. Seo
ligL re 226,

Slep 3. Conncel o nemally closed SoostlSlop prehbatlon o erm nals 7 +24%) ard
8. 5o igurs 2 24

Step d. Tgatar tacee termiral conncotions toa targus ral t cxecee S b-ir (0.8
M.

2.3.5.2 Compliance with EM 602041 1992

TF 5 2octicon applics 1 uscrs wha mest comply with EM B0204-1: 1822 part 2.2.5.4,
Emcrgency Stap.

In arder oo 7Ly comply with CHB0204-1: 1982 part 9.2.5.4, at least one 27 the 20p
mcticds must be a categoesy O sop. Sco section 2.6 5 120 moso infor nation.

2-24
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2.5.6 Wire Optional Devices to the Drive

ATTENTION:Ca rab rate sigral wiing with poovar wiring in tha sama
caande. it. Tais miget canss irtersa-area wta d-ive oparabion. Routa signal
wiring ard powes- wir ng n separate caad.its. Failuse o obsaree this

preca.dJdticd oo res.ul ir danage o, ar destruction of, tie ecuipmeni,

Fexer Lol gures 224 ard 226 ane able 2.5 whwo wir ng aploral covices o e oo,
Sizo aqc nsadlallwir ng nassardance with cha NEC ard al ator applicabls lecal

codes.,

lghie ¥ & — Llsgr | Ipace: Larngct 01 32 e Faquialor zad smuag Sing

User Davice
BLUM
S10e
JOG
REVFWD
A TO AN
IMTCRELOCE
FALULT ALARM RESET
DIGITAL INPUT ©
MOTOR THERMOSTAT

SPEED REFEREMCE
FOTENTIOMETER:

« [ ligh oo (+10 150L)
« Wiper [+ MAMN BLI
= Low Sedef BAAN HL
AUTO HCTCACMCL:
i
]
TACHOMETER tAralog:!
High Ra m_'=||.=|"E
Lo Rasges
Cammon

Regulator Board
Terminal Strip Numbers

248 ard 2
P and O
f+2dhard 4
Ti+dViard s
1 1+24%ard &
Sand 11 +24V)
10 and 1 [+24V)
12 anc 4 {+24Y%)
13 and 14 [+244

el il

16
1|'.
18

METER CITPLT -

24 ang 25 [common)

METER CHITPUT 2

2h icommar) ane 26

RLIMMING (Indicatar; 27 anc 23
Al ARM ¢l cator) 29 anc Sk
MO FALT {Indicatar] 21 and 32

1 Analzg Fenmcdor must Beormcd bateenr 15 ard E105 Yals 080 BPR. Tha rolpos wabags mist no
crpean M)W e g 1 sapkamgles ar F2L JE Sar ALHgchnmeders seben s mone is moeaing & te
wialur 5ot kzr s T2 B2EED paramstar Ta calkalak ths anpue- walags ar-zposzeed:

aphamater Walags o THF SP=F0 - TP SPFE T Abal G TagH v 75

e

BoT sonlizn 24 ¢ orarmalizn zn umpersd1d ara

" uhEn te masImUr 15c e2itE 2 e EREeT 15 B2 VLG, IS Brminals Fans 23 9 conres 196 anaog
{zrizmissr Whon ik mawmer kask wobags al b spens o HE00 10 ues lermirals F1oaag R

faies] i ara ag ladnmsian
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2561

2562

2.5.6.3

2564

Logic Inputs

ATTENTION: Car nacting an axtarnal power saurce to any of the +24
wolt caornest aas (te'minals 1, 7, 11, ard 141 on the Bagu a-or hoa-d
learrriinal s g i [ darnzge e driva, DO MOT aonnacl e sx sl power
gL roe o the +24 voll cor neators ar the Begulalar bagr serminal ship.
Fail..re oo obsarve this precact on oo ld rese b n oamaga ko, or
desleuelion ol Lhe ecoiprmanl.

Tra legic: iapat gircits fan be powarad sithar from the inrermal +24 volt OO0 power
supR Yy ar rom 80 axtarnal +24 wol- OC powar soursa. The internR +24 wo t D0 power
sELpR Y s A¥ai able at -ks Requilator baars terminal ship (ses figare 2.16). Han
pxlernal power source is used. anly the comman must be connected to 24
COM on lhe Regulalar baard {terminal 15).

Logic Dulputs

The kzgic avknet circaics ars normally-cpan owhar oa-anargized] ralay coatacts. When
g e gzan [eoatacis closac) the threa ircaics irdicata the followirg crive conditions.
leerning s ars un e Heyolalos board Larmingl sieip.

r Huurirg Teerninals 27 ard 28

v Alarm Terinis 5 29 ard 30

* Mo Faul, Tarmitg s 31 ard 32

Analog Inputs

Tte Lhrae coslurmer 2naloyg inpuls ars Maoeal Koo Belerencs, Aulonalic Maos
Feslere o, anu Aralag Tachormelar Feadback, AL e Tl rarge, Desas inpa s dre
cowartad a- 12 bils pus sign.

Apnalog Cutpuls

The hwea mata-ing analog autpets zre availab e at Regulakar board termicals 24, 25,
Aad 26. Tarmingl 26 is tha sommon fonnaction for bath ooipa? sigas’s. The salacied
siguals lor Bo e o lpels are aeeraged O kered over 100 mmes b redoey melar
[uelagions .

Paramd.ar KSTER QLT 1 SELECT par-esponcs o terninals 24 aqe 250, Parameter
FZTCR QLT 2 CLECT carespoads o larminals 25 ano 26, Beler o these paramealars
ir Appandiz B fo- acdifional drive test poonos that ban be carfigered b sourcs Matar
Cutpats 1 Aqn 2.

LsesX ana Wi fke Dnve
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3.1

3.2

321

Drive Setup and Adjustment

ATTENTICM: Cnly gJailied a'lecr 3l parsarinsd Familia: wilh [he
corst-uction of it s aouigmart anc 11e Fazards nvo wad skoalc ns-all,
ar us-, aparara, ardior seovics this eqipmant. Raad aad andegsstand
this saCiion in its art rety bafore proceadirg. Failure o obsewa th s
preca o coule sesal. ir sevens boedily opary or loss o0 life,

Perform a Power Qff Inspection

Inspac: the driva gno macilicalion ks for possitls phes cal damaos oroimpropsr
coarachions,

Wi ify tnat -he wiring of tae aperatar's s-atiar ard theowiring ta the drve is mads with
sufiiciart bare wre ba make a goon & acricR cearacfion. The ramovyal of ar excassiva
lengka of irsularion may mesn 8ssly exposa coaducios, @slblirg ic e passibil by of
shorts or safety hazarcs.

Verify Contrel Transformer Tap Settings

Ba'are input power is appli=d to -ha drive, verify iha- e contral -ransormer taps are
set o ma-ck the inpur power. Mote tha: most Fle: Pak 3000 drives sk ip from -ba fastony
crfigured for 460 WVAD inpal powwar far 415 VAG Far e renl-raed crives: Thass
factary sritirgs 2an be chanoad to coafigors tae drva for 230 WA ar 380 VA5 e pul
ponvd . Tha ponvarsan procede res are deseribad in sectinas 3207 aad 3.2.2.

Convarting a Drive for 380 VAC Input Power

ATTENTION = 38041 6 Wal-ratad Flax Pak 3000 drives zan be coafig urad
for gither 380 VAC ar 415 Vs npu- power, Befoqa npu- power is applisd
to -he driva, weriiv that tie con-rol t-ar skormer taps are sat 1o matksh ke
Hpw, powes. Failare o chseeve his precaalicn coald s a0ie danaoe

b, oo cdeslriect ar of, The aoguiprmert.,

80415 WAG-ra ed crives are shipped rom the falory cort guered for 475 WAG ling
irpub. Wes TRZ is connacted ta tarmiral H1 and wire 783 is onnschac o sarm nal H3.
Tor con‘icqu-a tha driva for 380 WAC ppesation, parform -he followiry staps:

Slop 1. Liscoearecl ard lock oul &l ieeo ning powes o e drive,

Slop 2. Move wire 73 Lo lerninal H2. See iouras 307 g0 2.2 lor la-minal localions.

Slap 3. Thravgab e O, parkar e Harnonzl A3 Lirea Yalls Ad osh procede e as
describied in seclivn 3.9

Srran Senan oA Adiasimand
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3.2.2 Converting a Drive for 230 YAC Input Power

ATTENTION: 2300250 WAC-rated FloxPak 3000 drives canbe coafiguros

for zithor 220 WAZ or 480 WAL npus power. Befors npus powe - is applicd
1o the ddeva, wority that tc contral trarsfarner taps are 2ot 1o matsh i
npus powe, Failarg to obscews Shis precaJdtion could -csaltir danage

2, 0- destruct ar of, the zquipmart.

Foat 2300860 MA-ratec drves ars shipped frem e faciery configu-ad for 460 WAC
[z aput For crives raced & less than 200 HP, a cowersion kit (MM 80 BFEOA00 or
HEFRO2OE 5 roqu ned to comvart FoxPak 3000 drves for S30 WAC ling input. Drwes
rated at 200 HF 10 300 HP can be corvertad 10 230 VAC input posser By pefor mirg
te follving staps. After comwersion, the crive will operate ot onez-half tie sated
harsepower (200 HP @ 260 VAL wil conwver: to 100 HP @ 230 VACT

Important; TIe followiag procedune applios on'y 1o crives aicd a; 200 HP to 500 HE,
Highar horscpaowes drvas carnot bz covertac “or 230 VAD input power,
Stop 1. Discoanzct ard lock out all ircaming powe 1o the drive.

Step 2. Discoanzol tie umpers between H2 and H3 on the conirol frans‘ormer. See
figure 3.2 for the lecation of the coqtre’ tar sforner and the 1gnm nal
poaitions.

Step 3. Use the jumpers that swears removied 0 conaect H1 to H3 and HE 10 H2. as
anown in foure 5.2
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3.3

Stap 4. He-carnest powar to tha deive.

Stap . Thravgh the QI gocsss the MORIRAL A0 LINE VOLTS paramater (PN3T Set
e A us o 230,

L L i
o i o
11
TT |
[ i [ m___| r
L H = E
- [
ol y = I_
i Ty et m ] e
T T o2 H
] R L |
1

I TRLT

| VR N I B
DL BN vt

Fippara 3.2 — Soalitd Tianskerm @ 2llirgs (230 60 YACH

Perform a Motor Ground Check

ATTENTION: & magahmmeabar can he ased far this mokar groond casck,
b all ponductars batwaesn the matos and -ha driva m.ist he
disconnected. Tha megohmmetsr's high vo taga caadamaga thad-ive's
alavl-aric cireu B, Discor necl all cordeelors belweaea ba rmoles ard ba
cdriva before us ng a megabmmale Sar This molar groand snsck, Failure
tor abrzacwa this precactan coule sas01tb in camagse to, or dasiroction of,
tr|e equipmant.

Trha DG moter framea and corde it bax shoald be coanactad 4o 3 gaod sarth grouad pear
Fne motor instouctiar marnal

Srran Senan oA Adiasimand



3.4

Waeify "ha- ttasa is no patt to ground o aeither tha GC metor armatues ciqcu t, tne skort
Fied pirzuit or tae “tarmostat ciroit. Conaect one ead of an ahmmetar to the motar
e me died e olver lwac o Be o arnglbore bads. e Lo e b liskd leads amnd o
Lhies D Lhesrrniaas gl leacds, 1T a readirygg of leess Pao 100000 hns is ohsered, 2
g-ot-nd corditar agisls ard MUST ba cooreclan beli-e powesr is applisd.

Set Jumpers

ATTENTICM: This egquipmen is af lira vo lags whar AD power is
cinnested -0 ke orive. Disconnest and lock ouf incoming posear fo ika
driva hefore procsadirg. A%tar powe: is ramovaed, var fyowith 8 walimata-
at powaar -a-m nals 181, 182, and 183 -hat no woltage ex sts ba‘o-a
Lauchirg gevy ineermal pasos el Lhedr ve, Falerg o olsaree 1Ris pracau lion
caat i rease Lo sewve e Baddily ieje ey or loss ol | e

ATTEMNTION : Unless axp ivi-lv starad acharw =8, povear must ba ramiowveard

hefosa changing ary ampa* fannscth oa. Faile e o obsares this
precaJtioa oo res.4l ir danage 1o, ar destruction of, the ecuipmens.

Tha jumpear setings “ar tha FleaPak 3004 drive oate-mine -Fa regulator type, program
pratestar, fielo sattings, ra‘ararees far an-omatic snd maneal maces, tachomstar
vidllzgge range. ard armaurs leedback soa no.

There gra A ‘aw guidelivgs Far satling jumpers;

= Trkeough the 2N, chack tae carmant jamper satings for 17, 174, and 18 intha
Cormact Scalirg Jumpsr Posibarns men. ardear Or ve Infarmatior. Write down
these selings as displayed and maka =ura the actual selings maszh.

*  Trezugh the 2N, phack tae carrart selings for 175, J20, ano 27 in the Crive
Infarmaternmar.. IF basa setlings Aqe correst for your sestem, youodo rafb nesc o
changea them.

Jumpars g7\ read only on powdr-LpR, S0 powar must be eyeled for a change A
jt-mpar saHiag fo ke sacognized by -ha drive

I sel b jeimpers:

Slap 1. Haemave power oo he oive,

Slap2. Hamave Lhe cosar, Balar ta ligars 205 For sowves amowal, Yoo do ool resd Lo
‘HTHIWE Chies KByparnd,

Slap 3, The wrnpers g0 looaied oo e Brogo ale: board, See loosa 203 [or juemipsr
aczlicns.

clap 4. Sel he jumpers 25 descenibed ieossolicos 3407 Hiroogh 3513, Beacond Hhe
zallings in alble 3.7,
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Table 3.1 —cunper Selagz

DEFALULT

JUMFER SETTING FINAL SETTING
J15 (REGLULATIR TYFE) SPEEL
J16 (DM PHOGHAR) EMAELE
JEOTHIELL LSS DE IES EMABLE
J27 (FIELE SUPPLY JUMPER) | B-C
J18 (MAMLAL REF) FaT
J14 (TACH VW RAMCGE!: G2
J17 I TACH W SCALE) 16
J10 (AT REF) VOLTS
J12 (AJTO RBEF: VOLTS
J18 (ARM | FB BE) Proesiticn £
J2 [N [T
J27 (SPARE 7) (ma° Lman; Ju s ol used. De el
J2B (FILTER SELECT) ira usast ':lfl:‘;'jpﬁl'lﬂ"l‘flmnw
J23 (SERRE 2) ["H1. uEaL
JA0 [P2WER LIMNIT) LaW

341 5Setthe Regulator Type (Jumper J15)

J15 datarminaes whether the crive nses spaacdtvalfage or farqualourran requ.lat an.

When C.RRENT is salactad, arly the -erminal slip, tha DaviceMet Comnuricatior
Baarn, or te Autohax Natwok Comme nication Boare can be Leen a5 3 contral
sedrce, When J15 s sel o GLARSNT, the drve is fizan n auo made anc zannot be

charged.

Also rae that speadivol-ags paramea s must ke sl o provide ovarspesd protection

for tha driva.
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Fiquie 3 3 - Mepulalor Beand Jonpers
3.4.2 Setling Program Protection {Jumpar J16)

The ZHM proorzm nnper (0] catarmines whelher or nol paramester chargss car be
rmade ch-ough ke keypad (CIM]L Or ly program Ting oplions 243 affectad by the setling
ol iz umpes, The O drive ceatrol keys (sech as BON and JOG) and L maruoesl
spaed relarsnces ars nol a loeolec,

e allow keypad pa-ameslar cognygss, place Ba jumpsr on ping 1 ard 2 1ENASELE].

Te: prevent paramelsr changes Brouah he kaypac, placs e jummper e poos 2and 3
(CHEABLE:. Fararnabars canaot b= mod Tac trouah che kaypad. IFae attampt o
medife @ pAAaTate is mads, the message 'Hardware Password Protaction is
Enahlad” is displayved on the keypsd cisp Ay
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3.4.3

344

345

Set Field Loss Detection {Jumper JZ20}

Tha FIELD LOSE DETECT jJampe- (J20) caisrn nass whather o nol a faull is
ganaralad whan a fald loss ooours.

Important: Jumper J20 s ignored if the Fiald Cusren: Ragulaior kit is ins-alled.
[ Fearalare, placing J20 0 he DISABLE posiion wil nol diszble Dald loss
deluclion. See T4 D2-3336 [ur nird infornalion on e Field Sureanl
Fexa a lor.

ATTENTION = Thes usear must provice exterra faldaurrent loss detection
and inmibit dr ve apasation vie ona o’ taa orive: nbalosks waen this jumpar
£ nos tonad to DISABLE. Misspplicat oa of Bis jumpar car causa the
oo o ra atdangesnusly high speeads. Prov de extarnal fislc carart
sk se melion and iebibi d-ive oparalon using ones ol hedrive ilarloses
[ Lhis jumpar is positionsd b disab 8. Faileos [o chseres Th s presacion
caaL i raset o n bacily inoaey

To oa ect complate loss of fis'd cement, place e jamper ar pirs 7 anc 2 (EMABLE}
Whean B complee oss is sansed, 8 fault & genarated ano tha drive 5 stapoed.

I ignore [od loss, paca le ompes o pins 2 aac 3 (0IEABLE:. Ary loss o lald
cu-ren. i iy ored, Use ba DISABLE cplice unly wher uo lale axisls, sach z2s wilh 2
per il magra melor of whar a sapasae islo supply is esed

Set the Drive for the Enhanced Field Supply (Jumper J21)

Miote that k& jumper has no 2ffect on the staadard fisld supply ar -he optional Field
Current Regulator ki-

Tha FIELD SUPPLY JUMFPER (J21] celarminess the vollage range (Fal e driva
gapacis b sea from the opional Entanoed Field Supply kit Refar ¢ ‘M D2-32038 -
0O2-2413 for mars info'maticn o e Erhanced Falc Supply.

[Fe DG wo Llages ranae can by aillier lren $5% o 830% or o 80% o " 12 8% ol A0
RIS lirg vo laya.

Te: sel o udve o & walage ranygs ol $5% Lo D0%. plaass e jumpar on poos lard 2
(E-G

T =6t tha driva for / ve'tage range of 30% 1o " 12.5% pacs the jumpeas ar pirs 2 and
J 8-

Sot the Sourcs for the Manual Mode Reference {Jumpar J19)

ATTENTIOMN : The drivewill rotapa-ate at-ha cosract spasd i this jumpsr
& not set o the oo rest position. Failare ‘oabsesve this presaution oouald
-gsJlt it cAamAage to, ar desraction of, the equipmen-

Ihex MARJAL BEEF wnper (10} delermings whalbar b inleroal 4700 isolaled
powes supply ar an cxicrnal +10 % 2oucs iz wsod for e nanual mede ofecreace.

Srran Senan oA Adiasimand
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T 1.ea the + 0% powear supply for tae manual referencs potarfiomatar, place e
j..mp=Ar on pins 2 ard 3 (POT)Y. The supp v af terminal 16 of -he requ.lator Eoard
larimiing slrip = wsed,

Teesg an axleral +10 % souss, place by jumpar ar pirs a9 2 [EXATE Tae
gaE Al referancs s conmeasked al tarming s 17 aqd 1B of Ine raguiale board larminal
shrip.

Mixle Wal lis npol can be osed @ 2o moon e aoe modo spood relerence by sellieg
Lhes wrrapeesr g s 1 and 2 cEX ).

Set the Yoltage Range and Scale of an Analog Tachometer
fJumpers J14 and J11)

The TAGH ¥ BAMNGE (J14; ard TACH Y SCALE L1 jumpars sal he v lags rangs
And scale of the analog lacacmeaiear.

Miota: This jumpar & rorac §ar analoy caomeater is not ased and f FEEDBAGCE.
ZELECT & not satto GG TACH nr & TASH.

ATTENTICN : The dr we will ot operate a- the caract spaed if thesa
urnpers ara nol sal o e corrac: posicions. Faile o obsarya This
pracd.Jtion cealc resal ir damans o, or destroclion of, fe scuipmeani.

U ring the gaick start procedurs, the deve salculatos the valde of the tachomezier
vollegge “arge basod on e va e of PP SPELD anc aMLS TACH YWOLISA D00 and
Ui zaling ul FEEGBACK SELECI. e corree, valges are displayed oo e Guorreel
Scal g Jumpar Pasitions scracn. YMorfy thoss jumper scttings bo'oso parform ng 1o
s T Laning proceduns,

I P cxpactod aralag achomchsr walage rarge can bo 561 00 a maximam at 250 VDo
0f 82 VOC, M1 solocts tie nasdwane ¢ oL ALy bo maxim 22 the resalution ovcr tha
Coling speed wnga.

Jurrpers
Vollage J14 J11
Top Spesd Tach Viols .« 16 valis Loy ‘B
Top Speod Tach Velts < 30 walis Lo 10 Eh
Top Speed Tach Vols < B2 valis Rely G225
Top Speed Tach Volts < 125 wolis Hi 31, 24
Top Speed Tach Volts « 260 vols Hi G220

v Far propar ppemior minmum sach eshags mist be as keast c8hid i

Mot that the odtput veltags of -F2 tachamaier must ron axceod 250 W fo- DG
taclhomeics or 270 BMS for AC sachemctors whan e nater is rotating at TCP
SPEELD. To calzulate the output voltage at i spocd, mu tply F2 two paramctar
valdcs:

Tachometer Yaltage at TOP SPLCE = TGP SPLCD « AMALOG TAC! | VO TS
10040 1000

Zoo table 2.7 for tachometzr conacetor s 0tz Begulatar Boand torniral srp.
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1.4.7 Setthe Analog Auto Mode Reference (Jumpers J12 and J10)

The BUTOREF urmpers (12 ano J° 0 salact e lvpe ol &nalog gale rafarsncs o ba
usan whan the AUTS mad\e is selacied. 12 salacts tae fype of signal (eoltags or
mi liamper 110 saleats tha ranga. S2a figura 2.4 for the umpsr satirgs.

+A= 0 Wl TS MaX d - Z0 r.ﬁ. L= 51 e

J.2 | Aa AE JF | A1

W] woLts! pp-oe l|.'.'| VI E B e ” i | BT n. L1-50 Wil

(I R L E0 ] m |-|J| ] g ||-n| L=l
Fash  PARK | p.ﬂprg PRk B reprs PORE B

Eguredd - AL THER Jumpses 17 F gns

2.4.8 Scale the Armature Current Feedback {(Jumper 18}

ATTEMNTION: The drivezwill ot aperate attha corrost spocd i° tis jumpar
2 nat sct to the coqnect position. Cailare 10 abscove this procation could
cadlt i canage o, oF dearuction of, te equipmen:

Tka &FM | FBE BB umper (18] scales the armau-e cumart ivedback signal. The
d-ive caloy ates tha value of tha burdeq resistar needec 10 scale the armaturs curent
feedback signal. Tne calculators are basad on the va ues of MOTOR RATER: AR
AMFE, MaXIMLUM CURRBEMT and CT Turns Ratic.

Tre G dizplays the corest positor of the jumpe- duriag the qaick start procedy-z.
Warify tais jLmpar seh ng befo-e perdforming the 52701 niag proeadu-e.

3.4.2 Inspect Jumper J26

ATTENTION: umper J26 = “o” Ral area Les only. The user musk aot
caangs the status of this jumpsr. Misapplicat or of this jumper can causs
thg motar 1o w1 at dargerously Fign speeds. Failure o obsares this
praca tion coulo rasal ir ssvara bodily niary or loss g’ life.

J25 s nlended oo ase by Baliances Relory parsarneasl cnly, Verily Thal i is s50 35 lisled
ir fahls 3.1.

3.4.10 Inspect tha Spare 1 Jumpsr {J27)

J27 05 noal ased The posilion of Ihs ompesr bas oo allesl on be deive. Yarily Bali. is
sel As lisked ncable 3.

3.4.11 Inspact the Filter Select Jumpar (J28)
J28 5 ol wsed. Do orassinslall @ ornper Bock ar bis jempsr,
3.4.12 Inspect tha Spare 2 Jumpsr {J23)

J23 005 ol ased. The posilion of ths ormpesr has oo allscl on e deive, Yarily hali. is
sel s lisled inoabile 3.0

St Sonag eng Adiasimand a4



4.4.13 Inspect the Powar Unit Jumper (J30)

3.5

3.6

ATTENTIOMN: The cirive can cpe-a'a At paosssiva armatars voltagse ano
speac if 20 is mpropedy sat o ke LOW position whean i- should ba sar
o HIL

Irmportant: A opioral Poser Inlerlace rnocola, [or drives senicr ans powsrae o a
Bl Vrms AC line, is available orly o deives manufacturas by Folance
Cloctris Dicriken, Switzorang. In orocr o opcrate grapehy witk his now
Eanwes 1 mocdle. & harcware Jumger (300 was sddod to the regu ames
Loard. 1Fis jutper must be set accosding 1o the ype of poser inberface
micdule nstalcd in the crive, Jumper positions anc labaled “LOW" anc
HI".

dumper JA0 must bo set ta I F ko orivie namoplats irdicates that to &2 liro input
valtage is 690 vims, Otcawisc, J30 mast be sct to L0

o 227Hng a7 jumpar J30can cause 1 cive 1o Japecateat e wrary spocd -

cofigured as a woltago regulator, ruisares AC line volage ighlow aarms ard
ircarcct armaturz anc A line vo tage d splays, J30is mat supp icd with LS, Drvas,

Power Up the Drive

Apply AC power to o drive atlor yod complote ko powar of Inspection, motor groun
chack. and drivo 5eldp procedu s,

Soe e QIM irsbuctor marual lor e displays curing powes g,

Verify the Correct Direction of Motor Rotation

ATTEMNTION: [he user musl provide an exlernal opuralur-accessible
COAstsIog pJshhuton attarmina s £ and & anthe Regalatar board o
digabla e maciing incaso of imprepor aperation. Jacenmllod masshiac
aparation nightresul; fthais notdong. Fadure i obscve thig precauton
coukd resut nosovers bodily irjury ar loss of e,

ATTEMNTION: 1 Lackarnelur rulalion is incorr 2., sucden andg rapic
ACCe aration may result, whiclh can causs avorspooc 2° the deive. Fai ura
10 abaorea iz procant an Sacld resclt in badily inju ey,

Stop 1. Discorect ard lock out all ikcaming pawes 1o 1o drive,

Stop 2. Morfy the aporation of tie CoastStop pusabution Laing ar chameter, Whacn
o puskbution |5 pressed. The onammanes shou d nead i aite obms ope):
when relzascd, 1 shalkd read 0 d29067).

=1
-
ES

w L N

SR AT Y v 0 R T I P Lt
UL - e PRI S POt B L |

£y STE .\:" A R

Stap 3. Turn power o Fe drive TN,
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3.7

3.8

Stap 4.

Slop 5.
Slep B

Slop 7.

Aftar posear-up, =8 act ARMATURE VOLT for FEEDE&ACK SELECT hy taking
ta fol owing path fraam he mair maau fo access -his paRrBTAtEr:

Speed/Voltags Loop (SPD)
| Epeec/vVeo taga Loop (SPD) Feachack

RAea‘ar in the FlaxPak 23000 Sofware Rafararse manual o mee infornation
ar ey g pEra el valogs,

[iliecker g SO cornrrearsd o veily Lol Lhe ooelor is rolairg i lee dus red
diraclion lor o Foeward Sormmen,

e dreclosol roalion s inoeerecl, slup bFodrive anc her discone e, ard
ackeul ar ey pomer Lo B deove,

I chrecnge De diseelore ol mlor salalon reversa Lhe conmaebar of lweomolar
armahire 8ads AT and A2,

Important: Wrong raratior o rectiar can he caused by noorract wering of the field (F1

ard F2).

Determine the DC Tachometer Lead Polarity

Stap 1.
Stap 2.

Stap 3.

=leap 4
=lap S,

S lap .

Turn pawer o ke drive TN

Atar poaiar-up, selact ARMATURE WILT for FEECBACK SELECT By 1.sing
ta fol awiag an QI path ‘rom the R 0 men.a ko Aacoass this paramskar

Spead Vollage Laop {SPD)
_ Speacollage Loop (3P0 Feadback

Refer to tha FlezFak 3000 Sofkvara Befereqne maqual for more in‘fomatiaa
i ok ey iy paraneles valugs.

Select the forwasd cirectina (as indizated abhowe the Fanward'Reverse kev o1
e QIk).

Iriligles 3 JOE cornrmeard.

Lsa | vollmelsr oo e Echormebar lsads o de s e e lead polarily [ar
g fargeardd di-mclion of wlalon, Label ha acaomelsr eads gccorcinaly (+
ard -|.

War by Lhal Lhes (=5 mashonmelar lsad is connaclad o lemooal 21 er 22, ard thal
Iba 0-] L imelsr vad is corneclsd o larminal 2300 e+ geemelar B
s ool conrescied ooerningl 21 ar 22, skap b crive, Disoor necl and lockoul
af Lag power Lo e crives, Revarse Dhe corneclian of he achomelasr leacds,

Make Tachomeater and Armature Feedback Zero
Adjustments

Tkis saction dascribes zera adjlustnents that sompensate “ar s gral criff wher
fackomate ar armaure ‘sedbhack is wsed. Sea the QUM iastruetian maneal far
irsteustions on crang no ess parameslsr valoes,
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3.9

ATTENTION: Tas incormant sa°ting af the parama-ers descr hed balow
cAan ca.se &0 ovarspead cordition. Thase parametars must basat by a
qualil B peacsce wha encers @ncs e sionil caces ol sallog e

augraaly Warify thal the va ue of 1Mesa pa-amale s is aoourabs kar your

application. Failareto absa-va th s praca ation could sasuls i bodile e

Slap 1. Sop e drva,
Stap 2. Cherk the valuae of tne outpos parametar ARMATURE W2LTAGE (P 283).
IF the valua is 0: Go to sren B
I* the valua is nat 2ero: Go to step 3.
Slep 3, Adjusl ARRM VOLIAGE ZEBO (H205). 1 ARRMAL JHE WOLIAGE was miury
a0 fposil wve), adjusl ABR VOLIAGE SESO 1o arggalive value, |0 was
pay liar O reyalivel adjus! AHM VYOLIAGE ZEHD o s posilive val e,
Stap 4. Rapeat steps 2.and 3 vl ARMAT JRE WVOLTAGE is zara.
Stap 5. Becors tha firal value of ARM YOLTASE ZERC in taka 3.1,

Stap B, Cheack the valus of autplt paramates AMALDG TASH FEEDBACK. (R24911.
IF the valua is 0: Go to sren 3.
I* the walua is not 2ero: Goto step 7

Stap 7. Adjust AMALQOG TACH ZERC P2020. If ARALOG TACH FEEDBACK. was

3-8 than O {positival, &djast ANALOG TACH ZERC to a neqativa val e IF i
was less thaa I (magatival, adjiest AMNALOG TACH ZERC to 8 pasifive valus.

Stap 8. Rapeal steps 2 and 3 wnti AMALOS TAOH FEEDBEACE. s zarnn.
Stap 8. Becors tha firal valus of ANALDG TACH ZERC intabia 3.1.

Make Final Adjustments

28 e qu s s arl paramsters &nod peariorm drive sell-tuning, 25 describac in Hhe Ol
irstoustiorn marual

When Suick Start and salf-hining ara saomplata, acjest tha nomina AC line fregasnoy
el vells as lollows, Swe e O instrocbior mcoeal ar iadarelion o sell oo
paran elers,

Slap 1. The delaull va e of paraneler MOMINAL AC LIME FERECQ (PADE] is B0 He.
Ardjus! the Trequarsy o lhe raminal values ol e | nes racusnoay “or vour
appalization.

Stap 2. Thace'sult va ue of paramatar MOMIMAL &G LIME WILT [P.2307] is 230 WAC.
Addjust the valans o tae aomiral va e of tae | ne BME waltage for wour
apalization.
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Troubleshooting/Diagnostics

ATTENTICM: Cnly gJailied a'lecr 3l parsarinsd Familia: wilh [he
corst-uction of it s aouigmart anc 11e Fazards nvo wad skoalc ns-all,
ar us-, aparara, ardior seovics this eqipmant. Raad aad andegsstand
this saCiion in its art rety bafore proceadirg. Failure o obsewa th s
preca o coule sasal. ir severs boedily opary or loss o0 life,

ATTENTICMN: This eguipimen is ai lire vo lags whar AG power is
cannested . Discornest and ook oot al amgroundad conduezhors of the
AL pawear | na batare caacking wiring. Failura -o obeasve tis precaction
con i rese L on sewee bodily irjueey or loss ol §le

Tkis chagte: details roub esqcatirg aqc ciagras-ics irformafion fro tha FlesPak 3000
d-ive.

The CIK also provicss fault ard A arm oatectior. Sae the QM irstuction manual
[O2-334 4 Tor information oo e fmals and slacrms and possitdd ooeresliva aclions,

4.1 Check for Wiring Errors

Wiring ermors anc laose or grawnced wiring are coonmon peoblemns that can inhibii
cpe-alion of a drive. Ver by -bac heowining nas baar corraitly irslallsc and that ta
deiva is ‘ras of acsa tarminations and g-oundad ondockors.

4.2 \erify AC Line and Power Input

Wity Ial The appl Bod AC powsr is ot for he specilic crive, T an isolatae
Franskorme- nas bear insialed ca the nooming AC powar lines, ey its autput
valtags ard “kat it has bear proparly conaacted. Va<i'y taat -he &0 | ne fusrs Fave
besn coresty 5 zac. The AC ard DO pawer ceacucioes should have besn sizad par
L Maional Elecric Gude (NEC) or Saradian Elecl-ic Gode (CEC.

Trsnemanhng i gnashics d-1



4.3

4.4

Verify DC Motor Connections

ATTENTICN: A magohmraisr zan be used Far-his motor grownd caesk,
B gl erductors belwees L malos grd hes drive roeasl bes
disconnacied, Tha meagobmmealar's bhigh vo lags candamage ihea d ive's
alact-anic cirog 15, Discar nect all cordechors betwssa -ha moter ard ha
driva hefore us ng & magahmmata - ‘ar this motar greand sasck. Failere
Ler abesarve Lhis precaclor coale sesall in carmage Lo or des roclion ol
18 equiprme il

Werify taat a | DG motar connections are sorac,

v Fehesd gl molar cor nesclars o Lghlness ard cosrel idenciiicalan,

o ey Ial here s oo palh groeod imosilher Lhe GG miolor arma g cirsail, 1e
sh.art field cirnuit or the tae-mostas gircuit, Garnect one leac of a standard abm
meter -o -ke matar ‘rame and -he obaro2ad ko the hivo armature leads; than
coanact to ke o the mostar aads, and then 1o ke o fisld 12ads. |F 5 resdiag of
leass I 700,000 abnnes is chseresd, a groene cordilioe esisls and MJAST b
co-resile beloow pomer s dpp isd, Check Pl The Fald seirditig is ol opean or
sshicar leaed,

= NErily e conline by ol Fa omolar barmcslzl aed Qs prope coneesslan lo
Fegiclalor bodd sren nals 13 gaad 1< 1T a nelor ek i/l bas been inslal ac,
varily b s el nd nldons coneindily ie e eomozl 13 aed 14 ircuil,

Verify Optional Kits

Wa-ify tart gack optaral kit Fas keen irstalled comactly accomcirg the spprapriata
ir strustions. Aefer to the apprapriate instrist oo manuals.

g2
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4,5 Check the Regulator LED Status

Two LECs an tha Req.lataor Baarc indicate tae operating stasus of -he Bequlator
bEor-d. Tha cowver oa tie DI muash be ramowvan to obeerva thesa LECs. Chack thess
LEDs whear he Q00 is acl s icaling il e reg alzlar, Tepical by Theare will Ber
la incdicalion on he d splay sshen tha QIR s a0l comimonicalicrg with ihe Begalalar
board. i a fault can ba d splaysc, -ha fau t would ke SR COMMUMICATIONS
HMEOU (00117,

Tha hwo LECS are abalan GPUJ QK and QI SSRM Sk. CPU 2K wi l he ar
wkaravar -ta irputs and aufputs are baing scannad (1YD s nat scanted daring powear-
up diagnosbes ard ol awisyg cerlain olis] QI COMB DR vl be cowheravar e
Feaaulator board and e O gre communizaiing propsry, Tha ollowing atile
suTmarizas tne pess ble stalas of the ko LED inGkaiors.

CPUOK LED | QIM COMM OK LED Indicalian{s} and Action(=)

of Cff v o opawmer - warily Ihat e driva power is an; check vo lagss |l
I Reyg.lalor boaro,

LED [ail.are - sxycle pawesr @ verily thal boedt LEDs ill urmitales
broally ¢ 2ty las.

o Powsr-up dizggrosics 90ad - replace e Beguelator bodrd,

(o] v Corpbainglior el esac,
Birk =  Combinetar oot uean.
o (j o Q) is being scAanrad: tha regulalor is rae commuoicaling with
the DI - chack SHM cable; cneck wollagas al cha SR,
L o O s Leirg scaorsed: tha regulalor is conrnancalicg wilk Ll
OHPG na Law Ls - Wi is e onoernal e Len, ae aclion s
red)L Teed

: Ta= T TR T =ih il TEs™ an L-'\'.

v MO s Leingg scaqrad: tha regualalor is comrman caliryg wilk e
R diganosescorrac, e gall cord lioe ard resal The zoll
Irarn ba seaced conorol suurcs [dull resal

e Power-up digggras lics in prog ress lang lasl),

Birk = Combinator act uean.
Bl nk (] VD is nol being seanned; the Beou acor bBoard is nol
sarnmurical ne awith the 2 abeck The QIM aable or ceca
HCivET.
i e IO s ol be ng searned: Lie Heou a.or board is

sarnimrical ng wilh Da SR racond donmalior an by lacll,
preass e SHEA 20l cmsesl ke

Birk = ‘0 i= not baing sranned, the Raqu a-or hoard is nat
cam rmunicat ng weta the QIM; rece-d ary infarmatior koot he
fault A cycia pawer.

Trndnssnonhag e gnasiems 4-3
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Replacement Parts

ATTENTICM : Snly g.Ja ified alacr 3l parsarins Farmilig- wilh the
cirst-uction of s souipmeart ane tne Fazards nva vad skoulo ns-all,
ar us-, aparata, arddor seovics this eqeipmant. Bard aad andesskand
this sAction in its art rety bafore proceadirg. Failure o absewa th s
preca o coulc s dl ir Severs bodily njary or loss a0 lilg

ATTENTICM: This squipmeanlis al ira wallags whar AC powar is

caan neted . Discornect and ook oos al amgroundad condusbors of the
AL powear | na batare caacking wiring. Failura o obeasve this precaction
con i rese L on sewee bodily iejueey or loss ol | e,

ATTENTION: Eaplasing lusaswilb cillersa rairys olbar har ba alings
sapplisd woth the ariginsl aquipmaent can cagse damages o the

an dipmean. Eaplaee ‘usas oaly with the samea aurrent, voltags, A 0o c ass5
afirg as sappliac with the ariginal aquipmant. Failurae o chsarve tis
preca o voedle resal, ir damage o, ur desboclion of, e ecoipren|,

The spare ar replacament parks fo- drves deser bed i4 tais manaa are alsa lised in
Feplace mant Parts manual 02-3438, meailable amowaws 1l aroa.ocm 3
hitpfwm re B noe.com!prodsae wstand v dedlesprkymanaals. hom.

Feplaramant par-s ara available fram your loce Baelianea Electrio Oistr betar o divact
from Fe ianca Elestic Compary:

Crder Entry Prone: 1-864-204-0202

-l
T
—_

Emaoemont Fats



iy |
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Technical Specifications

Talle A1 = dalizpe and Carrer. Ralirgs

Input Yallage and Frequensy Ralings

Mormiral Voltage

230 A0 + T0RS ar 460 WAC + ° 0% (norsapoar-
~a-ad drives:;

05 WAC + 1058 or 475 WAC + 7 0% (carert-rated
odr wes)

Mormiral Lime Frequ.enny

S0 Hz or BN Hz

Fraquaray War 3tion

2 oyples of aomiral

&5 Lira Fa il Sapacily

M zirriuim Syrreme lrkeal Facll
G rrenl

Sea lably 2.0

A Lirne KA

&5 Lina Disr betian
Capanity

Milgaimurm of 3 d-ives pa- fransfo-mer

Minirnurm Source KA

Sea labla A0

DC voltage Ralings

230 WAC Ling:

[ele veltags!

Arrna.ure Wullage 240 WEC

Ficle Voltags! 150 VEC

250 VAL Line:

Armaiurs Yoltage AR

Ficld voltags ' SO0 YOG

80 WAC Tine:

Armaturs Voltage d153WIRE

Figlr ‘Inltsgsﬂ 220 VI

215 WAG Ling:

armaura Veoltags 451 MEC
RN

I=ieid uillEyes sl Ae NGming valdes. D2 Fald eddlayes opls 1.7 28 lines 205 e w0 lags 299 evsilabla
w1 e aplonal entaaced eld sepply WY EarEs BESF

Famhnica Snocfoannas



Tazke 8.2 — Seryvice SO0, ong

2arvice Factor 1.0 cont neaLs
Crvear aad Gapaoity 1502 of el loac o 7 mooela
Molor Oyverleac Fanelar Uir wes usens 21 nilerrg owdrsg Linns haremal

ewesloaad ased aq meelor gimg megEs ararnani 2
Fal wad maotar -aied amps parameatar anloy

Ml ieniarn Load A% ol ralgd loac

Arnbrignl leniperalore:
G assis fins de cabineal) 0% lo 3575 1327 1o 1317 masinwm
Cabirg L axlarnal 07 I 4075 1327 o 1047°F ) masinwm

aftitucia: Chassis and Cabirat | 3300 feat ahowvse s8a aval {Dasaie 3% for evary
TO00 1L abowy Z3000 L up lo 70,000 1L

Tathe 4.5 = Jrive Fegalz.on

Speed Speed
Change with Change from
Requlalian a5% Laad All tHher Kik
Arrangement Change VYariables Madel Num ber
Arrma.ure Yollage s 1R 2-3%: TEM Mol applicably
Compsarsaion
Closad Loup
w FE-045 tacn’ 1% 2% 007 FRKOE0
Wi E el a n?w u%ﬁ; A0TFH1
v RO-120-1 tack? Sty : ;
R 0.01% 0.01% ALTFKD1 1
o i 0.01% 0.01% ANTFH1
w RO-52 1aza¥

-

Cpnnng &l Tachamater Frezdaack o0 ronies Jsos irs uion maraz) 32 32975
" Stgndar: 0 IESISMEE! (558 GECTaN H 5 E JFed]
i Liptons Fy e Encadsr Faedbase ki requirss i#as Inalr dshoi manue SN0

Tatle a4 —Speed Ranoe

Cocrator's Speod Acjustmart G rated spocd
Speailicalor Spesd Banow 100:1 basad or lop speed and Lacharmnely:

labia A o = Lxve EMciensy

L we Caly HELGW frabod fogd and spcod)

Drwe and kaotor  85% bypcal (oepends on notor aparatieg specd ard trama 2238
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Talde 2.6 - Pawsar Fatirgs! (2500480 WAZ)

Full Loed Rated Full Laad Raled Mazimum
RMS AC Line OC Armature Rated Field Symmetrical AC Min.
Current Currenl Current Fault Current Saurze
HP [Ampeares) [Amperes) [Ampares) [Amperes) KWVa
=¥ vaC S0 WAC 200G BORWDGC 160 ¥ 0C o Voo 20 YAC 480 WAL
1.5 11 . ¥ — 11 — A — 4
2 17 — 49 — 1 — a0 — n
3 13 0 12 g 10 0 GOnN0 S000 ki
G 19 "2 0 mn 10 0 K06 G000 7h
) 20 & Za 14 10 "0 A0 G000 11
10 33 "8 38 19 10 0 GO0 S000 1h
15 45 24 S5 ar 1 0 200 S000 20
20 £ A1 T3 35 15 0 10000 G0 ar
20 an 3% 23 45 15 Y 10000 G000 34
a0 LR 45 110 hz 15 0 10000 G000 <0
40 125 L) 145 73 15 & 25000 10000 &1
h 104 74 180 L13] 15 & 25000 10000 63
1N 186 BE 218 100 15 "G 25000 1n0na 7o
7o 236G 10 265 120 15 & 25000 25000 oz
) anv 143 360 167 15 & 30000 20000 118
25 arn 177 434 anvy 15 "G 30000 25000 145
] 4L3 2113 a1 aan 15 & 30000 25000 175
20 — 2 — 330 — "5 — an0na 220
250 — 351 — <12 — "G — anana a7s
30 — 42 — L05 — "G — 0000 3an
40 — LEYT — BET — "5 — FOOMN0 L Ty
fleE) — GA — a0on — "G — FHOO0 LFEEN]
il — E16 — 0G0 — "G — THEOO0 G50

Wl apale iy FleaPMah 3030 driees & poer Sisbiaoban svaleen will BVS capecily i pecess ol B aes iPe grallest soiee raing ihe
usz al aniswlalion ranslzorer o line e ors ol siniler roedenzes s eguired, Mole asa bl e crives e desigred o aorasirnmn of

TUEC UNE pec iEarEiarmer

Techmima! Spcaifiaainns
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Talle 4.7 — Puwar Falirgs! 13600475 wA)

Full Lgad Full Load Maximum
FRated FMS  Rated DC Rated Symmetrical
Input AC Line Armature Field AC Fault Min. Reference HP
Unit | Yolkage Current Currenl Current Current Saurce @ 460 VAL
Type (RT T (Amperest {Amperes) | (Amperes) LAmperas) KEVA Ir1|:|ul"2
A 38015 "0 7 10 nann 45 3
2008 | 384 E 2h 24 10 G000 1618 14
A | 320/4°E 48 1E) 10 B0 33136 a0
110 & | 380415 24 10 15 10000 6265 (=)
265 & | 38046 226 265 15 2h000 1£85957 16
Tater apalviog T owPak 050 arfees L porwer gistribulion sysioen sill EWA copowily in caooss of 5 0 e oeidles) aries o e

us al s issdatian traestermer o line seaetaes of smilrimpedaree s recairea SMale st the deives are desiened fosoormeeireon of

“hrze LR s perdear sfarmar

= This driect is nen ebed o 28000 e, Harsspaesr is srsizen o rebaeseas zoly and shacld aed be asea e meng o sealing poarpases

Tkl 580 Lesgie: Iy

Input Waltage 424 WG
Tur Or Valtage +8 VDo
Tu-r off Gurrart 0.5 md,

Comrmen

All input circuits aave the same commaon.

Taklz &8 _ogie Dhinuds

Cpcrat g Valage

Switch ng Carrcat

2RO WAL masimum
A0 O ma e

28 maximum resisties
1 A maximum irdiest we

fu-dd
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Teba & 10— Arakin rpals

Manur Mode Refarancs
Potertiamatar
Exlara Mol age Soarcs

G KA1 minirnum

10 YD bwhar Jsed Tor analbag Lim ra Brarcs)
O Lo 10 W EGS fweliean wsscd bar rnan Jdl mecles speed
resfiarare)

Aalornaliv Modes
Wollaygs Felsdces
Curranl Refarancs

+H10O WD
dig 20 mA or 0 o S0 md

Analeg Tacho ndler Fasdback
Tzt Yallzgge 3. Top Speed

140 Lo 250 VO

Tebre &.77 —Araksy Qupu:

Chrpat Mal-age

+10 VWEC

Maxirmum Load

4 ma

Techmima! Spcaifiaainns
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Compliance with European Union
Electromagnetic Compatibility
Standards

Thiz appendixz provides infarmator ar nsoa lirg FleePak 3000 crives for comal area
wi'k Eurcpaan Lnior Elapkomagnatio Compatitdicy (EMG) S-ancards. |- oovess:

= requirements for stRqnards ooTal areae.
v yaice ines o inslaling e &S mains liler and iedeclor.

*irshuoclarns an Mo e cive riasl Beons lled ) wireo, @od grococec lor
cenp Enee, | hese s aolions 2 in acd o o e ecasmal inslallalion
irsluclians,

Irmportant: |His apoendix is rol applcablie e FoaPak 3000 drives raled aboses
00 HE & £60 WAS. These drvas dodnao. desiyied Lo by SE-comiplizn..

B.1 EMC Compliance Requirements

Far -ta FlaexPak 3000 drive to carform to tae s-ancands lissed on the Declaration oi
Conarmity (D00, ha deive s

= bkeaccompan ad by -ba GOC ‘o7 -Far drive. [Fvoa aead a copy of the DOC, eall the
Aorafaa prodest informatior svsien at L40-646-7777F 54d request he FlesPak
3000 OO,

= ba specified by mocel number anthe D00,
*  have d GE riark, wh ahois bBalow Lhe driva namep ales,

r ke meanled and wisad on be concdoclive., ron-ooaed Back pansl ol 21 alaulical
cabive .

*irolede &0 AG A ns liler ard iadaclar as speciied in his gppardis,
v bainslzllen saceurding o lbeinstiocbans in b is appendie,
* be upecasd will ke seclrica cathinel doors olosed,

Irmportant: Cooarmicy of e Fles Pak 3000 Drosa does el gadraalas Fal e anlive
irstallation wi | e n conarmancs,

IHmmanss wine Erraacan Dhavie Binsmmnansns Gompannine Shadonas B-1



B.2

EZ1

B.2.2

EZ23

Selecting the Equipment

In add tica ko bhe driva, you will nead the iollowing ta irstall -Fe drive for CE
cowialiaree;

v AC mains §ilar
v AC mains noduclor

*  Elbcirizal cab nel wilh Back meael oo paneasl
Selecting a Mounting Panel and Electrical Cabinet

Tha FlesPrk SN00 crhive, AC mains filter, &0 mains industor, and any other 8 actron o
o- alectical equ pment mast he moanted i1 an slectical cakiagt. The back micart ng
paral whare ths acgipmen. is nounlec s have 3 good alecirically soadaclive
sUCTEdH, sucn 85 Jlumir zan cold-rall slesal, Ga valeme, o galvanizad skeasl 1 mos] ba
Free of Ay insulating soalings, s.ack as varnish ar pa no. This estab ishas 2 good
grat.nd plana for the moarted sguaipmen:.

IHer degrue o arelesore coes ol play g sigeilicasl <ale in e ceosinrmgnl ol HE
Benissions. The cabirg, og0 have varli alion lowwsns o apeairgs o illess god ans,
Flones al 1Messa cpeiirgs, howaye -, aa B looalad with na eone 10 inches g o and
balow Ine hiaighl of e crive, 85 o in igue s B.7.

Selecting an AC Mains Filter

& mairs filkers imit te coanuacted elect-nmagnetic emiss a5 to the AC powier mans
From e FlasPak 3000 dr was,

Tables B." and B.2 lis the FeazPak drivas. fill lord amps. indectanca, ard the
Felirnce AC Mains Filrer macal rumbar recuirad for eaca drva. Tae inducharea is the
minimum input faductaace fos 2% mpadance, assuming A S o 6% saums impedaraee.

Selacting an AC Mains Inductor

an AL mains irdestar must he installad bahvaan tha mains filker ano tta AC posear
ir put of e FlexPak 2000 drive. The inouc-ar s user-supplied. Tha ird.achar provicas
the mpacance requi-ad by the maias filber, as shaw o fahles B.1 and B.2. This
irdaelar alse anils e SGHE ira coemmia lzlioo nolsh o less e BO% when he drive
is sonnectad o a S o % irmpedancs saerce. This mesls the racuiramaenrts of DIM 160
L na Ma-aking

If tha d@ive is o ba Lead in an owerload coad Hen, ar nouc-or mest ba ckasen that &
ratad far 8 resulbng Ave<age BM S cumrent aad -Fa- wil aot sabarata danng avarloac.

B-2
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Talle B.7 — A% *ans Filler Model Muembers e 5 [ 120 HP 68 280 YAl Flealak Q000 Divas

Minimum
AC Full Induetanee
HP Load {in micrahenries | AG Mains Filter AC Mains
Raling Amps= [LHI} Mesthal Mumber Inductar

15 10 BED F0OF4353 GREDAE-G3H

2 11 I J0F4253 GEE05-63H

4 13 G50 J0H4252 GOEHmE-G3K

& 10 LT0 30F4254 GOEE5R-G3K
TE 20 240 J0OF4354 GOEESA-G3M

1M 33 255 A0OF4355E BOALSR-53P

15 48 1756 B0OF435E GREE0S-G3R

20N f3 130 A0OFAZLT GOEDAR-E3W
25 an 105 A0OF435T7 HOERAS-E3W
an L an B0OF4257 GOEE5R-53Y

4M 120 a7 A0OFA3RS GORDAG-RIAL
| 154 A5 A0OF4355 GOEARG-RIAG
N 180 45 B0OF425% GOBADS-G3AE
I 226 Ct) A0OFA3RS ENDRESR-A3A0
") a0y 27 A0OF4355 GORAIS-RIAK
T 25 37N 23 Ty ACF4369 ENRBSE-G3AN
ey 4473 5 r "H-”i' ::Tc:r!'u-u:lt-r.i ENDRESN-A3AR

in pa-al al

Gemphanee wih Eampena dnea Elvaramagnedic Somandindty Seadanss
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Tebe B2 - AC Raing Siller Model Numnbers [oe 3 b 200 H5 G0 43009805 Sles™ak 3200 Drwes

Minimum
A&C Full Induetanes
HP Laad fin migrahanries AL Mains Filter A M2ires
Rating Amps {LLH]] Modial Numbear Induetor

3 10 1530 30F43253 B72B9E-G3H

h 12 14000 A0F4303 BOREAN-A3H
7h 15 1125 30F43R3 GO8A35-63K
10 18 1000 30F43254 GO5A05-63K,
15 2 7N A0F4304 GOEEAS-R3N
an i G40 FC-F43R5 G05335-63P
25 30 L30 FC-F42RE5 G05305-63P
a0 45 37h ALF4305 BOREAN-63R
41 5 arn JC-F43RT BORESR-G3W
&0 T 225 JCF42RT BOREGR-GIW
E] &R 1485 ALF430T GO5A35-63Y
74 1mn | 30F43R5 EIRRSE-5344
100 "43 20 I0F42R5 G0EE5E-53A0
125 "FY HE A0F430% EIDRSR-53AE
150 213 B FC-F43R5 HORAIG-EIAG
200 281 Gl 30F432R5 EODRGE-GEAR
200 341 48 Tewn 3CF4309 G08595-63AM
a0 421 40 ﬁl-H-.E e nestad f08595-63AR

ir pa-al e

EB.2.4 Selecting an Operator Control Station

If an pperator coatrol station is coaracted o the driva, its enc asure nust ba

coqfJaciive mea . The enclose e cover must be bonced 1o ar intermal grourd paint
witk & braidad sl-ap acrass the nimges, Stancard indest-ia oparalo- dewisss, suok as
pashbui-ons, selcnes, anc maters, car ba vsad

B-d
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B.3

E31

Mounting the Equipment

founk all elestraric ard slestramagnet o components, (nclag ng tae drive ard the
mairs fi ter, firmly ‘0 the base mounfiag panel. The mawnting pARas nus- haws qood
e Jcdivily, g5 dasoribsd i seclior B2, Salscling @ Movatirg Paneal anc Elsclrical
Cahinat.

Thase sactions pravide mara datail or mauntirg] -Fa oeive, &G mains fillar, ard A
MAIrs neucos,

Mounting the Driva

If lve cabinat ircludes varblation loovess or § lar and fan epanings in the sides o coor,
e opanings caanat he ooatad wirh n g zons 258 mm (10 ircnaes) abave and halow
te ae gat of taa drwve, 35 showen in fRare B.1.

L )
R4 .nin
(171rg
T
laxFnk ho cab dat apaalngs
ALK 7 the doos or s o8s
Tnivw e preceenillezel i e
ghadad araa
¥
204 mm
11 3ir]
F 1

Figqura B = Prohigiled Ases (o Satiral Yaalilaion Coenings

B.3.2 Mounting tha AC Mains Filter

Fealess 1o ligaress B2 Froagh BUS le- Gillar rnacaicgg cimensiaos, The iller can e
ricunlacd ailbar Tal wolails bask agair sl ba paral, oo ils 5 de, willk ailbar 5 de
ada nst the pancl,

IT the ABFSE69 is mear e an its side, i most B moonted o B2 L bracket liesl.
finchoded wilk Lhe b MourL e Lbrackel using 12 mrm serews, Suee igue BB lor L
breaukal e micanl ng.

Gomphanre wih Enmnesa Oeen Evamamagnetic Somaadidts Seonsdans -
T, e = Tl o) Inen Bl i lts S 75 =]

H |
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B.2.2 Mounting the AC Mains Inductar

Important: bany ibductars are coatad sty varnisa, Ary varmish on tha irductors
mcunt g arod nust be removed [oensure cardustvity,

Soo e marufactu o ors docameniatan for add taral moLncieg Instruct o9z

B-
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B.4

E41

B.4.2

Grounding Requirements

Star groanding mast he ased aa0 st provicda sradifional prodest safety grourds,
suca Aas bigh curer, ow ‘requersy, and b gh frequency noisa coatral,

System Power Ground

Tha sommon power disfribution systam fawnd in Eu-ocpaan couatrias ing udes tha
n-aL-nodad newiral of -he WYE -ransfo-mer, as showen in fgure B.Y.

Lo caondes cesler miras wehelher Dis oo bowice migy be osed as the syslam groend. In
A | irslallalicrs, provide 3 gaod low impadances palk fomoiba 5 scirial egaipmesni
back to the powear oistribarion -rans‘o-mear. Lecal code will datem ne tha size of tne
graw nd cordaelar.

[ L
o] R g
[TI Y Genter of
( iy y  Star
' J_| 3
=
Distrityution Contral
Transtormer Equipmert

Hiparn o Iypea Paesr Detthodion In knsapean Laeninss

Control System Ground

Aozzar grownd aystem must be prov ded. For corven arcs, the star groune car be
cxcaded by using coppsr bus bar thatis at least 10 times wicar thar tis hick

Al clectronic and ¢ eciromagnetic cquipmet on the pans mast Be cornectze 1t
star system. Fguipmert that musi be connected ing udes tha FlexPgk 3000 crive, the
AL mains fiter, ke AC mains ncuciorn, te cabonet coor, ang all ror -wekdec dside ard
back) pangls. To conqect te equipment, L2 fng-wive braided stap. The arap skould
o atleast 3.2 wmox 12,7 mm {0.125° 5 0,57 witn 150 strands,

Provide a soqwen aace f&:m natian growne o the connection of the screen of signal
and power screened nables. See fqures B aad B.A far proper termination of
screeed cables. See chapier 2 for crive grourding point locations.

Cmphenee with Enmpesa Deea Elvcramagnetic Somadindty Seeadanss B-4



Ntk Hroides Stap
Far;:: 1 Shr
cround e enpecting
‘ Eroung
= . Girounooo =
oy Dapper Bar e

o T Sopered Celle
it S Tarmnan Ciling
Cabiret Soimered -

Cagle

Fgure B.E— Mrage” Tanrinalion al Seeeree Sables wilh 2 Teminziog Siting

Emaidad Siap
Zanresiing la =i
G Graond
woaning
Fiarml
ooy s
= ; g
k\ Terminsticn
Oacke:
b
;"
Sledriced
Cabingt e Gopmened
Lokl

Siquoe B3 — Mroper Tenming.or ol Sereened Caliss wilh a Tenninglior Brackal

Whan using a sonduic tarminetfion fifticrg b ta'm nata the scraan or r Qid canduis, tee
A-aa aralnc the entry ol must be iras of paint aqe protac-ad from carcs ar.

System g-ound must B2 exrencec o 8l conassted enc aseres and components By
runeiry | g ard cordusslon wilb s posvar 2o signal soerdaclors o hese snclosuras
And compenenls, as s e igere B QL Follew IHe elecirica cabinal guicalines
dasor bed in tnis appard & fo- all ramase elecirics enc cs.aras.

FinxPak B D0 Oeve Hardwaoe Poferonns Vennoa & 2



aminTageind sd-m

Fhomlea omcane 1z

HanEtadizud i g rd 2 oIk e i, 1K1 7T T S ke
el ke b = wlal Cie mIRZCDDN N
e “ Fzizencs Tobi o o duedie Goodus ] i
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B.5

B.51

BE.5.2

Faure H 9 - 1EraLas Syshem and Lonsus Sorean e niralie

[P milaimdm cross scclional anca of o Soppor grodnd coadJctos sqaall boe per
LMEO204 1: Salely of Maching sy blocr cal equipneal of mackhires  Farl 1: Gerzral
redquirennen s, soulion 52,0 labla 1.

I he groondd cordduelar sl be secured gl balh encs e a good carneclion, Paor
cerraciion ol & grourd conracion is the sirgle biogas. source of EMG problans. For
coreciions, uss itings atcados 1or goeac, arg 2 Sar ncclions tooa gridrded
SUTeze, o cortinue the scrocn ar concuil boyard She cabing, Garider to a gredrd
Larmira of coppor bar oalersion. Fillings should Le st resistanl. 1D is prelerred 1o
Lerrimiirnzeles e scredn or conduelve cordui. boogsyslam grooed copper bas naereal on
tnc back, pans! and not ey ar ke concuit fitting ta mairtzir e groeard cinsis.
Shiclded cabo skhaclc wso & drair wing for 1e clectical bondirg of the shicld to the
0ok g 2yatan.

Wiring the Equipment

Wiriryg gu delires are proeided bara lor wisirgg hal is exlarnal gad iqle-nal Lo tha
Cootr Cal Gale et Inra malan Spesiic o compancnts 15 alsce prosy doed.

Extarnal Wiring Guidelines

Exlarag aonl-gl sigral, ang power widirgg roasl be o scressed cable or rigid

Co b eUs GG UGG cond it

It the swaiem nolddes a enoic cperator station that is caonnccbod 2o e |HoxPak 3000
deifen, he aperator Sl orawiring must e in figkd coivinuous condoclive corduil.

Soreor cable cannol e ased lor e operale- slalicn,

Irmportant: Maoy Hesible el cordail pgrodocs hase nol been des goed lor BE
cela urnerl znd gre nal acecula Lo maie laic compaliarse.

Internal Wiring Guidelines

All cables znd wiras ricsl be rur as clesaly e ba paral s possibla, AG, DS ard
celrol wires show d be slacked ard ron as shomein ligare B.11.

Cmphenee with Enmpesa Deea Elvcramagnetic Somadindty Seeadanss
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3-Phase 0C Fizsld

AL Power & Armature Control & Signal
Cantrol Panel

{ ) N n;E-::nnduc:ttx_& Surface)
(X 0 i —

Y T - T LN 7 :
,W :’j’ 3 )"/ i :"f A A -4 P S .-"f _ef ki ;"f

Foure G 1 Bress g Powser ang Sonirzl Wises
Wihgn the AC powe s leads mus: 2gee ke grouad plane of tie mounting panegl o maks

coanention [0 elevated covice terninals, a gro.and wire skoukd be ranwith that wire
Bundle.

Sae fiqu-es B3 and B4 for typical pane elecstrical layow-s.
B.5.3 Wiring the AC Mains Filier

Tha mains filter is coarsc-ad in ser 85 from the AC suppy ina ta the AC mains
irductar 1o tha inpat terminals of the drive. See Sigure B.12.

A5 paveer wirirg from tie electical cakiret powe s ertry to che mains Silter must ba:

= A5 5707t A5 possible.

= sepasated from ary ocher wising to preven; coup ng high frequency noise back 1o
the fitered l2ads

= run &5 ¢lose to the grounc plane as possibie.

L1
L2 |
L3

.-"'\-,hllll_.-'"v\.\llll__.-"‘-v\,,ll
VYT
— ' FlexPak 3000
AC Mains
Inductor

Fizure B 1Z — 42 Mens Fiter Indacbar 2 FlexFa« S080 Bive Wirag

B.5.4 Wiring the AC Mains Inductor

InstA | tha mains irduetor berwsan tia mains fillas and tha 85 powes input of -hea
FlexPak 00N crive as showr in figare B.72.

B.5.5 Wiring the Motor

Fiait and armatars gircait wiring taat is infarnal b the alactrical cabinet most be:

= EZaparatad famall other wiring oa the pRaa .

= Asclose tofhe ground p Rne as possibla. This is espeaia Iy impoeant f ar
irvart ng fault braskar or dyaRnie B-aking crowitis pas o' the armeture ci-oo

FinxPak B D0 Oeve Hardwaoe Poferonns Vennoa & 2



BESG

Tra az-arnal motar wiring must be renin a soresned cabla or contiraogs condoctive
coac.dit. The motor skurt “isld and armatare leacs can be rur togsther in the same
Cabales, A groung weire migs. Beoren Lhal boacs e enobar o e sys e slar geoand
Fealear Loy ligare B0 or propes aonansclion ol e cordail scresar and bonding wores,

Fobor cables lmnglh is 3 major eaalbritacor B sarmmion miode cardaclan am ssions,
FlexPak mains filters are sizac kar up to 75 matars (250 fea-] of sorearsd mao o possr
Cabaless {lata s e led ooyl 1 woor nsta lalion roooires gogrealer lenglo. cor Lol
Fexlizanee Eleelric.

Wiring the Kils
Tra FlaxPak 2000 kas a number of option kiss. Tag kts listed i1 abla B3 ara ENC
ban g - they aave ra impact ar tta ENMG comp Race of -Fa product if proparly

irslallac. See e appropsials kil s or feska lalioe ard wicing inlorenation.

istraslice s Tor wiirgg the PO Expansion baard, Cyeaamic Braking kil, zand Pulse aed
A0 Tachomelsr Feaoback kils Far CESO comprignoes o ko

Tebie 3.3 - FlexPak Eb' C-Banipn Fils

kit Name Model Mumber

115 WAC Canbrn Inbarfaca G- FREOA N1

250 WAS fo 230 WAl Fase Sarvarsion S1GFK sarias
A Lire Dhiscor el A0 R sarivs
Alabax M bsark, Sornenore icalior Beard G BREO1OT

Blowear Mobar Starte- Q02FK. =arias
Or wi Gonibrol Gonfiguration Sa'lwarse lor FlazPak 25a300

Entarcud Fiekd Supp y Q23K sorigs
Fiald Cur-ant Ragulata- 9171 FK sarias
Itiverlirg Faull Sircuil Bredher A0GFK, sar s

B.5.6.1 'O Expansiaon Board (Model Mumber 214FKQ101}

Wiririg connected ta th s board mest bae rornin seresned cablae or contie aous
oo chive concu t

B.5.5.2 Dynamic Braking Kit {(Madal Numbers Q0EFK, B0SFK, 812FK, and 813FK)

Itex slarrdare Hel arce HaaHak dynarnic braking resislo - k= can be irslalled on b
Lap al Lhe alecl-ical cabines! silbar in an gxparded shee -zl @rclosane or sulid-plala
grclosura wilboul impacl on cormpliancs, The kD anciosone car be vsad [or e
rasistors and dyamic beaking circo 1

Tha OC motar arma-urd leads o bne sesistor gaclosura 3-8 o ba dressad close notha
mountbng ganal As saown in figuea B0 1.

Crmphanre wih Smpeaa Oeen Elecrmmagnetic Soeyn ity Shendans B-13



B.56.2 Pulze Encoder and AC Tachometer Feedback Kits (Model Numbers 907FKG101
and BOFFKO3I01)

I b lesationneler cabaless lor e kL roesl B oo sl seaoened cable o inoa conlinooos
corg achive condu L& groune wore sl e oo wilb e oachomesler miqgs 20w
Larmiraled e groard gl bah ends, The scoeen or cordois st by Laemmiialed al belh
grds o around s discoassed gbeve and shovwn o ligare B0,

FinxPak B D0 Oeve Hardwaoe Poferonns Vennoa & 2
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Recommended Parts for

Integrator Drives

Table G | sls Fe recenmended parts Thal must e praviced by The osear ard can ba
mountad saparataly at i-e tima of irstallalicn. Thesa racommended parts or a0

gL valant A+ macassa-y for tha proper oparation ard ‘uncticaality af e Irtagato:
d-iwa. Zaction 2.5, Gaenaral Wi<irg Practices, details Faw to slecirica |y cannest thasea
recurrme ded pars lor proper drive cperdlion,

Tatle 2.7 — Meccrmmernded Farls

Parl Descriplian

Oy

Relignce Part Mumber

Rating

A0 L Meeee (7 7L, 20D :'irli]i:

T &R g 200 WA e O IR G G WG ! EdBTE 1208MN diLh, S0
FE s A0 P 250 WA S e 2001 IP GG QG50 i Edfivd 1200HX LR TEY
AR e E00 G TR VAT pLy Edfvd 12085 Ay, Gy
20 hra il P G 200 AT the 001 P GG AT v i EdEvE 1200 K = L
ra IF el S0l v B0 P oaE S0 WAE ! Edfvd 12000K et T
Mokl Tuss (G7W FOLLArL,
TR w30 FM g ZE0 VRS hiw 20 R 80 VAL = o EvI-20K TaA EOCY
N | 0 <t HR T e O Sl (R 20 R i Edfvs 0 b, Y

T Cortleiar:
L5 e 2 IF G 3006800 thou 4 10210 <E0 WA
Sl 5= 230 WACE oo 15 HE @ 480 Was
TE w101 P 250 WACS S g 23 1IF G 455 WA
18 Fra 2000P G0 230 Va.Z000 hru A0 1P & A6 wAC
2% IF @ EI0 WACSD [P 3 480 Vs
IR @ EID WACAED HP O 480 Vel

T3 g EIDVASS E0 ] P o 2E0 WAL

TOESDGEA wr T
TOSS0-GEA o -
TOIS1D GXA ar T

TOESI0 GEA or ”

0s-A1EY0ne
0G-AdzMoT
0%-A2 M0

05-A=E400

TOEE1 0G5S 1 00-A43R00

OIS LGS 1 02-ATIROD

TOEET0- 70w 100-0- 30405

FLEY, 228
GOSN, 224
EOGY, 254
GOGT, BOA
GOy, BOA
GOSN, - 00

B0, 2250

AC Lira Diszonaec S
Tt 25 B P 250 WMCEY e A0 HE [ RN AT
B | R PTG I i R R

CoAR e S WG w0 P 2R WAL

Eh2d2 1IeIbREN
Ehad2 1EEy

Eh2d2 AwIFSY

EUEY, i
FAEN, ~ Al

ECEY, i

Arremmeanes Favks far imnpnehes Ot
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Takle 2.0 — Fezarmerded Farlz

Parl Descriplion

Oy Reliance Part Mumber

Rating

Irwering Feall Breaker

1.5 farw 2 HF 4 230 Y808 iy § B @ g0 vach

7 TrA0 TG0 A Selal A

Slwu S FF g 230 W C2 S b~ O HF @& AGL AT i 47 0357 0 I5A Sel )
TE o A0 F P 220 VACA S lea 20 HP 6 455 WAC i 47 S0A5- 00 1SA el 2
B3 Fwa 20 AP 3 220 A28 e A0 HP & 46D vac 7 47 0357 O0YSA el al -
2% Jwa A0 AP 3 220 WA Z050 thro 20 HP @ 80 VAC i 4 Z035--O0EEM e w. L

TE AR g EI0 VATs B0 | Poin <E0 WA

1 47 03500754 Sul a1 2

A0A E0OY
04 00N
20, 300N
~al5, 500y
1555, GO0

E2Z5, BOCY

A Frse 01 FIL 388 GALy®

I | e R ot B | ST T
2 1Pz 200 Ced = 6 220 AT
b P 200 SR H2 g A Al

S P 230 NSC 0 P G A WA
I o R R Wy R R (T 2 L R
TF g &0 WAG20 HE 5 440 WAt

TR i SN RGN TP e dAN WA

20 hiea 2% P S 20 WA D e S0P E 2RO WA =

R | =i < FER T ] [ b

PR g S0 sl L P 2RO WA

1 Fd 7 1AGN
1 E 7 1500 1
1 Fd v 1Tl
: Fdfi e AT
1 Fdfe s 170ARN
i Ed e 1A
1 v 1A
Fdficd TRGAL Y
1 Fdfr S 1TANY

1 Edfi v 10

touh STV
204, ARV
T R LR
doh. SOV
dith. A
S04, ARV
BT
2RSSO
ol SO

e U

VBasma annos P ar an rrquivalemd part
“wenzps Ay pe A5 coquisalor part
Fhcuare 1 brarie B leps b ar arura el cad
FlesiNghIUEE park aumbar = L0 far a0 equissiant 187
® Buzsnan sarige FYW 0 ar argivakan; pail.

C.1  Wire Inverting Fault Protection to the Drive {SER,
Regenerative Drives Only)
Mt AFB errning musl b coaracied Lo Lhe lead jmelor] side ol e armao e usa o

irverl ny [auvil breakers. Failu-g L dooso wi lozosa adrosea laal condision, Ses T gurs G
Ll
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C.2 Wire Control Power to the Drive

Conrac tta user sappl ad 115 VAS seLpply to term nals 138 ard 183 o' tha cortol 875
powe- terminal black. Ths ~ 15 Wal supply st ba ratac at * S0VA »ic imum for 150
HP @ 460 WAC and be sizad 1o handla Ba mizainem inrus a e dive FRN o cenlacior.
Tha 18% larm nal may be cied o probeolive sarth gaand iF regquirsd. See liou-e 0.3.
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Glossary Of Terms

allitude: Te dlrmcespalier g lluce (Baighl abowves sea lave b al whict beonvaoor or d-ive
will b oparaling.

armature: The partion of the 0Z mator Fat roraises.
rated full lpad current: &-maturs zumrent ic amparas
armature Rezislance: hazsurac in ohms at 256 degress Celsils nod:.

base gpeed: The speac wiica 8 O mo o~ develops at rated arnatire voitage and
rated fiele car-ent with rated cad applied. Typical v mansplata data.

constanl speed: Used ‘o desciba @ masor whisa changes spean ony sighely Trom a
nea-load ke a full- aad condition.

DC mclar: A motar veirg ethser genaratan or ractified OGS pawer. & DG mobor is
us.Ja ly used wasq varishle spased opsaration is raquinrsd.

DE: Coynamic brak nog.

default value: Paranater values -ba- ara starac 0 the driva's Read Oaly Memory
RO,

direcl currenl: A zu-ren: that flows orly n one dirsction ic ar alsctrical sircaik, B may
ba poqtinanuas o discontinuous and it mey ba constant ar varyirg.

drive: Powear convarting equipmant supplving alechrical powar o 8 maka-

efliciency: The rat o of meckanica autput o elect-ical input. It repeasents -he
effartiveess with which the maotar conve s slectrizal energy -0 mackanical enargy.

held: A -arm comrmonly ased [ desor be e slalanacy (stalor mamtbse:s of 2 00
rotor. The fiald pravides the magrecic field with wh ch the mechanically wocaling
(armatu-a or rotar mambear irtarasts,

harsapower: |he measure ol tha rae ol work, Oe horsepower is eqaiva ol liliog
33,000 pounds o g baighl of are ool ie ara ool 7o boosapewear ol & 1wor s
Bapressan a5 J lulicon ol wrgue goc BPRL For miclars, The o low ng appeasirmala
formula may be wsad;

HP = T = RPM ! 5250:where HP = horsepower,
T = Torgue (in 16/}, and
BPM = revolulions par rinute,

Gizzsary LI Tonms -1



inertial load: A Ipac [Fywheal fan. aqn whizh -aqcs o cavea tha motor shaft o
coAatic ue to cotate aftar the powsr has basa removed (sored kinasic enarge ). [F this
celir aed rolalion canrol be lolerdled, seme ek arica ! or eleclrica! brakicrg rmessens
sl Be applied. Th s applicaiion may reogure a speacial molor oae o e eengy
reqquirad o acce arate he inarlia. Inerba is measared in b [E sgaarad. oz, in.

5.8 B, or mky squarnsd.

x
s e 0 hd RPM =
T reflectiod dor the shall ol the mabor = Toud inetaa ¥ | —————
st RPN -

LG Liguid Grystal Dizplay,
LED: Light L thing Lhode.
rracaber s A desice hal sormierls cloctrica erergy 1o mechanical eacagy Lo e a shall.

motar glectrical time constant: | e -alio ol alectrical irduclares W oarma e
resislanee. Eocricg lme cons.a2nl in secunds culingd as:

TiC = La x Ia / Hol IR voltage drop
malor kentitication:
« | rame designadion factual ame size inwhich the molor is built)
+ lorscpower speoc, des groard caclosuo
« Nollege, recucncy anc nunbor of phasos of power supply
« Class o insalatien and e ral ng
« fpplicat or

motar MI'I'IHIFIH[B: e FI|EI.|ID art tha actside of a motar which deszr Des the naiorn THE
vollage. HPM, eticiorsy. dosigr, Gne asong, clc.

rmicstear thermasial: Lnil applicd disecly o e melors seindirgs wheeh sersos wirding
txrmperature and may autematcally breals the Sircuis in an ovarkoating situat o0,

non=reianllve; Information anchar cata not nztained while powier o ho drive iz Q5
porar [P i KW L he moasure of thooratse a7 wok. G bl ot (kW is oL alent ta
lithiryg S8 kg 2o & hoight of ane mebces noene soecenc, 1he KW rating of & mictor is
Cxpresson a5 g lucticn ol orgug anc EFRL For metars, The o ol no apeeodimals
larmula mey by wsod:

P =M ¥ RPM 9550

whore,
i = Targue ir Mm
BEM = covalutions por ninuts

rabe ntive: Inlormalior and'or dala relaired whio o power Lo the dr e is OF -

BPM: Howolubars pes Mirole - TEe gamber ol Gt per minobe B skall ol Lhe nicelor
rmaching) ratates.

-2
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service factar (SF): Whan vs8c ar a motor ramaplate, & aumbar whick noicates
how ruch abave the aameplata rating & maifor car ba loaded seithout sausirg sa<ious
deyg-adalion, (e, g .13 5F can produse 15% graaber ioqgae har a 1.0 SF raling of
e sarmies rocalor] .

lachameler: Mo-mally usad as a rolational sansing dey ce. Tackomate s ars ypically
altacned to the cutput shat- o 8 makar ‘Rgu ring close spean aguation. The
Lackormale leecs s sl bes corla aop which sdjushs ils icpel b b miolor
deorirgly.

bap speed; T nighes] spaed g drove oo achieve, Top spead gguals base spean
whar Iba-a ik ra liskd wedgkening.

largue: Turning lorce de ivaran By a molor or gedrmokar shal, oseally eeprassed in
pounds-"ast or nenvtan-mate s:

Ibs.ft. = HP x 5250 ' AFM = full lzad borque
Hm = P(kW} x 8550/APM = full Ivad torque

Chossacy G Torms
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A

Al lira
coarection location, 1-148 ta 1-21
1.5t 30 HP @ 230 W AS 3 to B0 HP @@ 460
WA T-10 Amp, 1-20
00 ta 150 HP e 230 Vet 200 0 300 | E
@0 L0 VA, 1 2
dta vellP @230WAC e o b0 | [P @
250 VAC Y 265 Amp, 1 20
00 1o E00 HF R 460 WAC, 1-2°
d sfribution capasity, 1-1
Fault capac ty, 1
fuscs for Integrasar drvas, 1-1

BAA, -1
&5 mia ns fikar
d mMcsIonsE
ANF4355, @
AnF4357, - .7
dCF43649, - -7
A0T4363, * &
ANF4364, -6
EMC compl anoe racuicamnks, * -2
rounbng. 1-5

wirirg. <12
AL @ a5 irdustor
EMG connl J' ke rau uiarmsrls, 1-2
mouAatng. 1-4
wirirg, -1 @
A7, 74
irpels, 1-33
oJdtpats, 1-23
a3 0g auty mode reference jumpers
L2 ard 1y, -8
d'1d o Lach scale jurmper £ J171, 1-8
aa od tach woltage umper (4], 1-2
amature
cu-ren: faedback jumper {181, 1-3
ledbeek: ad asbmoenls, 771
tzrminal toeguc, 1-27
wirirg =anraction lezations, 1-22 to 1-25
ess slarey, 1-5

C

uhassis yroand conanacions, harcdwae liglening
largqua, 7-"0
Loas sslop worinyg, 1-29
cermactio lecation, &G lir e
1510 30 [P @230 VAZ 3o el | P & 260
WAC ST 110 Ampo 1 20
100t B F g2 230 AC 7 200 to 200 1P @
LEnVAC 1-2
ddto re HP & 230 WAG 7 rbto 50 HP @ £50
WA 28k Amp, 1-20
400 o G HP @& 480 VAG, 1-27
conirel trassfa-mes sotngs
SA4E], C -3
380415, 02

D

N voltays ratirgs, 7-°
crives
cescripion, 1-2 o 1-3
final adjL.etmants, 1-12
gravnd poirl locatiars
1.5 o 30 HP @ 230 Was ) 3 Lo 80 HP &
LH0 VAL S F-170 Amp. 1-171
100 o - 50 HP G2 230 vAC ! 200 e 300 HE
fr L60 WAL, 1-11
L0 ta TP & 230 YAC TR e 150 [IF @
LEGVAL Y 265 Amp, T T2
200 to GO0 | 1P & 460 VAT, 1 14
irtegrator drive, * 2 JOHP & 230 WAC S
1ol HP @ 280 VAZ, *-18
intzgrator drve, 4010 rS HP @ 230 WAC Y
750 150 HF @ 460 WAC, 1-15
icertification naneplate, 1-1
irtogancr
MO poweer, 1-3, 1-4
contrel powe-, 1-5
rezommence parts, 1-1
meodel numbears, 1-2

kA=
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ricaloar

wirirg cunneclivs, ©-22 w028
mauatng. 1 -

CKMC conpl ance rocliqomanrts, 1-5
meuat ng dimeasicns

1.5 10 30 HF @ 230 MAG /5 [0 B0 HF @

260 VAC/ T 1o 10 Amp, 1-2

100 k0 150 HP 8 230 VAL 7 200 o 300 HP

i@ L0 VAL, 1-d

el fo o HP i@ 230 WAC T TS o 100 HP @

a5 WAC £ 265 Amp, 1-3
200 1o 600 HPE & 460 WAk, 1-5
povmesr up, " -10
sebup and adjustmeart, 1-1
sluraees, 1-1
wiring
A powe, 1-19 100 1-27
opticaa)l dovices, 1-32

g acncal cabiaet, FMC compl ance
requiremenis, 1-2
EMC pomipl aqne racuiemants
A0 fachomablar ‘eachask kI 1-1£
CE compliares, 7-2
deive monling, 1 5
dyamic brak ng kt, 113
¢ aetieal cabinct, -2
g-ounding, 1-2
170 ewpansior board, 7-13
maouatng equ pmeant, 1-5
mount ng pansl, 1-2
cpealor senlrol slalica, 1-4
Eralse groodes kL 1-14
SEBCIryg] equipmenl, 1-2
wirirg sauiprnaeel, 1-17
oharency stop, LN 80204 1
1982 conpl ance, 1-29
caclesurs
g-ounding, 1-8
mpuak ng mirim.am cleararce, 1-1
gqharcan faln supply umper (J271, 1-7

F

figld loses delaution juimpar 200, 1-3

-

liles saleel wrpger (J28), 1-%

G
glassary, 11t 3
groundirg
chassis conractions, 1-8 e 1-10
groung poirt lactions
100 1o - 50 HP G2 230 WA ! 200 e 300 HF
i L0 VAG 1-13
grovnd poirl localiaes
1510 30 [F & 230 WAC S 3 ta 80| [P a2
LHOVAC T 110 AmE 1 11
S0 PR IPE 23 NAL TR e B0 L IF @
LEOVAL ) 265 Amp, 1 72
200 e abd HP o 480 MAC, 114
irtzgrator drives, "5 0 30 HP @ 230 WAL
S8t B0 HE @& 480 WA, 1-15
irtagrator divas, 40 o 7h HP &S 230 VaC
Thba 160 HP @ 450 VAL, ~-1R
lLgs
gar nambe-s, 1-17
lighlaringg lorguees, 1-749
melar, 1-9 .001-10
operator contrel 2latien, 1. 8 10 77
I

icontification naneplate. 11
irput disconnectir stallaticon, 1-8
irstallaticn

irput disconnect, ~ -8
motkar, 1-9
transiarmer, 1-8

Irtog - acor

yround pairl localars, 115,178

irtograicr die

A2 lir2 coarocion locatian, 1 3,1 <
control powe-, 1-5
mgrting dirmensions
1.5 10 30 HP i3 230 VAL © 3 o B HFP @
LG50 VAL, 1-46
L0 o TRHF & 230 wAC TR o 160 HH @
L00 WAL, 1-T
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J

jLmpar setiags, 1-4 0 1-"0

a3 g faca woltage ard analon tack scae il 4

aadJi1y, 1-8
armature curret feedback (18}, 1-9
eqhancec field supply [J21), 1-7
fiz d loss detoction (4201, 1-¢
filizr salect (280, 1-4
Manda mods rerarerss o8 F
et Uit (J300, 110
pruorzin prasesloe (16, 1-6
regqulalor ype (d15), 1-6
lable of satbngs, = -5

K

kirs
opticaal, *-4 0 1-h
wiringg for FRMC compliance, 1-13

L

Icgic
irputs, 1-33
aJtpats, 123
ILgs, graunding. 1-17

INiLnUde mode feereree jumper W19, 1 7
rnexdal nambess, drive, 7-2
ricalir

q-aund check, 7-3

g-oundirg, 1-3 g 1-14

iretallation, 1-2

overiogd protecton, 1-27

rotatice, 1-10

wirir g conractions, -22 0 -2

C

DIk, 1-3
Lo dbelas ootiryg, 13
opcrater contrel statio growndirg, 1 9001 10
Crpsrzlor Inlerl=os Module (00 1-3
cplicta! kils, 1-4 o - -5
houklesactag, 1-2

P

pansl layoas, 1-1

pong aumiber, ek nizal assistarcs, 1-5
[rwncr LAiT jumpar o305 110

pragram praccton umpor (1B, 1-6

R

repcTITennen pacds st inegralos drivas, 70

requlatar yps jumnper W15, -0
replacemant parfs, 7-1

S

solup, drive, 1-1 101 -12
Glopscgucnce, 1 28
slapping. 1-28

slarage, drive, 1-1

T

tachonater

DG lead polarizy, -1

recadback &d ustmenis, 1 71 e 2

wirtagso Jumpar sottngs. 18
Lap selings, conl-ual ranslormear, 1-1
tachnical assistarsa, 1-5
technical speciizations

M i KA, -1

analog inputs, 1-5

analag autputs, 1k

DG vollagy ralirgs, -

crive affizanny. -2

crive '=qu Ation, 1-2

irput waol-age ard fraquarey razirgs, 1-1

legic ipars, -4
lxgic outpus, -4
pawe rabings, T 30 4
serwice condifions, 1-2
speEd range, 1-2
fermira srp
example cornect on diag-am, 1-30
lzcacion, 1-31
targue, 7 °59.1 28
mctar anmaturs coarocticns, 1 27
rricalar liehd conneclions, 1-22
fransfarmes installation, = -8
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Froables anating W
AL lira anc powar inpun, © 1

D2 matar conncctions, 1-2 Wi ng

AC A ns filler, -2

oIk, 1-3 Al powee, 1-18 01418
optieaa kits. 1 2 coasvstop, 1-29
Resgulator board, 1-9 general practices, 7 9

mstar conrecion lacations, 1 22 0 1 25
cplional devices, 1-32
wiring arres, 1-1 Ereaubalesheatiryg, 1-1

hlaphncal ass starse, 1-0
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