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LIFE.
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1: Receive and Accept the Controller

Tha products described in this
inetruciicn manual arg manuizc-
turad by Aeliance Electric Industrial
Company.

Identify the Contraller

Egch Reliance Electric GP-2000
A-C W+5" Sonlroller can be posi-
fively idsniified by itz modet nurtber
(standard controller; ar saias order
number [cusiomer spacitied conlrol-
[ery. This number appaars on the
chipping labal and is stempad an
the condroller namepiale. Relar la
thiz number wherevar discussing
the equipment with Ralianca Electric
paraonnzl.

Tha standard model number de-
scribes tha caniroller as follaws:

Basic Gatalog
Mumber

Lated
U =L Listed’ '
CEA Cerlilied’
EC Clagsified
Yollage —— _—
2=gakV
4 = 460V
2=57TGN

Enclosure —- o

1 - NEMA 1 or Chassis
2 =MNEMA 12
4 =MNEMA 4

Haorsepowrr Rating
401 =1id - 1 HP
402 =2 HP

003 =3 HF

(S = G HP

07 = 7172 HE
010 =10 HP

015 =15 HP

020 = 20 HP

Receive and Accept the
Shipment

Azliance Electric's tarms of sale, in
all instarsas, are F.O.B. point o
origin. The user s responsibiz far
thoroughly inspacting the equipment
baefare accepting shipment irpm the
transpariation company,

il all the items callzd ior on tha bill of
lading ar on the express recaipl ane
nat indudsd or i any Seme ars
obviously damaged, do nol accept
fhe shipment wniil the freight or
eypress Agen] makes an apgrapei-
ate notation an your freigit bill or
exprass racaipk

If ary concealed loss or damage is
discovered later, notify your freighi
or express agen] within 15 days ot
receipt and regues that he maks an
ingpection ™ the shipmeni. Keap
tne entire shipment inlact in i1s
arigingl shipping coatairiar.

The user is raspansitde for making
clairm against the Carries for any
shornage or damage coouming in
franzii. Claims for kass ar dam:agde
ir shipment must net be deducted
from the Beliance Elechis invoics,
nar should payment of the
Reliznce® invaice be withheld whila
awaiing djustment of such claims
since tha Camier guarantees safe
dalvery.

If considerable damage has been
incurred and the stualion is urgent,
canlact Iha nearest Reliance
Elactric Sales Offwee for assistance.

Wam Joby Bediet wrd Fe ooz e o w30 sd B semorkes of 1wl ance Eledds = Saromrp o0 i aulsssial .
o bzHule fuwder ez %5 are vadsrsres ol Radnce Fiecdoe Compore or de susa dhanes
A w1 irgeaced dmmd o ane -clwe! BagRess Mashiees Crmntal on

File a Return Aequest

1. Ta return aguipmarnt, Serd a
wrillen request 10 Meliance
Eleciric within 1en days of recgipt.

2. Do nat retam equipment withau)
a numbered Equipmernt Raturm
Autharzation [EAA) from
Reliance Elagtric.

3. Aeliance Elactric raserves the
right 1o inspact the equament on
Sifes,

1:1



Store the Controller until
Installation

After receipl inspedlion, repack tha
GP-2000 A-C Vb Controdlar in ils
shipping contziner until installation.
if & period of storage is expactad,
stare in the original shipping con
tainer with its internal packing,

Tt ensurz satisiaciory drive apera-
Lo &t sfantup and 1o maintain
warranty covarzge, stors the aquip-
et

¢ in its ariginal shiaping container in
& cfgan, dry, safe place.,

= wathin an armdien lemparaturs
range of -40°C to 8570 (-40°F 10
145F),

+ within a relative humidity range of
g Lo S5% without condansation.

» away Irarm a teghly cormosive
atmosphare. In harsh enviran-
menls. Stwer Be shippinassicrage
cangainer.,

= awAy from conginsction areas,

i zlorage will ae langes than five
monihs, contact Aeliances 1or long-
term storage insuctions,



2: Know the Controller

Introduction to the Controller

The GP-Z1G contraller is a genaral
purpase, variable speed, A-C
cortridlar. 1 fully utilizes state-of-
the-art microprocessar digital

Keypad and Display

Cantral=ar operation ardd configura-
tian is easily perfoemed ihrough a
corvariant kevpadidispay peneal
[Figura 2-1). The keypad allows
casy seleclion of START, 3TOP,

Alse located onthe keypad are 2
4-digi1 |.LED osplay and a 2-cigil
LEL display thal showw contraller
runnirg irdorrmaticn (oulput tre-
quency, wallage, percent ot fui-load
amps, and molar PR ard error

_ g : e
lchnology. This fesults inadjust ANUOG, FORWARREVERSE,  |onction codes. In addition, the-se
ments and commands fha: ars ant AUTOMATIGIMANUAL, Each  Sobiels 0% Ussdin configuring the
precise, reperiable, driftless, and af tha thrae dual sslecton keys LTI
highly immune to noise and alactra (BUMNWOG, for example) has a
magnetic interlenencs, Many emall red _ED above and below it
diagnoslic capabilitics am_manu:i_an:i. thal indicaies which condition is
Because ol Ihe many configuraton selecied. Alsoincluded on the
adjuslments handled n software keypad are an increment, & key and
rough thfﬁ standard }"_'E‘ﬁ'fpﬂ'j" & decrernent %) key that ace usad 1o
dezplay, this controiler i ideal for a increase or gecrease 1ha speed of
braad range ot industrial app.ica- tre motor. The increment and
trans. decremani keys can alsp be usad
will Lhe: PGR kay and the SET Koy
o configu-g the GP-2000 contraller
1 & broad rangs of application
require TEnis.
et R 3 -.l". g ."-.I:.m'
Ll “2y WA Qs
".. .\-_ ..I
5'-\. Fiz e WG .- SREED HEMOTE LOCAL : [..-"q-':-_F:LI W
Y preenes MOk OR CATA COKTAGQL CONTADL '
S G o H <. r
(70 ey s A L
s e coemh] A= £ ,_,b TR e
doeamt e = -":‘:*-___ Y i X T
— AUTG STOF
EROSHA M b = =
EM&BLE SET RGN MO i i vl i
5] - | =
1
!
P et e ] P RTIR it R
1 ] 1 E ' ! P
NEbo A Jd A2 AR L8 LB A LE)
1. A-DIGIT SEEPLAY TF FURGTICH v LIES: . FOAWARDSEYERSE KEY WITH
ET [ORES IHLICA TING | FLs
2, S0 HEPLEY CF RONITDH AEL20T 0N, B AUTORAATIC RANLAL KEY w T4
SLIRE T MLIMRFR 1NOIGATIRG LEDS
5. CEFRATORS GO TR, LEDS IR, BEFE &S ORER ER | KEY
4, HLIM MULDE L0 Rz EN| 11. EPEEJTATA DECEREKENT <EY
L, ETARAT KE 12. KOKITIOR KEY
G, ETORREEET <EY 15 PACG AAM EZY
7. AUNLDE REY W TH INDICATING LE0: 14, %=T KEY
15, PR A FAAR. F LFD

Figure 2-1. Keypad Layout.

2:1




Terminoclogy Used in This
Manual

Definftions and Abbreviations
AUTO: Spe "Speed Relerance.”

CEC: Tha abbravialion for ke
Canadian Elecirical Coda.

Chassis: The opan styla of enclo-
EUrE.

Configure: The precess by which
the user selecis and adjusts one o
the standand 57 programmasle
functians ligied in Table &-3,
Controller: The term substitite
hiroug hoot his manual or
“GP-Z000 A-Z WA S Drive
Zanlrailer.”

Drive: The reference o the conijrol-
fer and the moior combined as one
HysEkam.

GP-2000 A-C V&5 Orive Candral-
ker: Soe “canimallar”

Hz: Tha abbravialion for herz.

IET: The abbreviation 1o inglanta
necis alecironic ino.

MAN: See "Speed Selocnce.

MEC: The ahbreviation lor the LS8
Hativnal Electrical Code.

NEMA; The abbrewation for the
Hational Elgsirical Manutacturers
Associslan.

MEMA 1! Tha typs | ansinaurs
cedingd in Lhe NEMA code which
provides profecion aganst acciden
il oringdvertert bodly conlasl wilkh
live pars.

HEMA 12: The type 12 enclogurs
defined ir e MEMA code which
pravides industnal use. dusi-light
ared drip-teyt:d, indoor nan ventilaied.

Frocess Conlral: See ' Spacd
Reiarence.’

Frogram: Zoe “Zonlgure.”

PWT: The abbreviaticn for Pulse
Widih Madulatian,

22

Aun Moda: The condition whan
aulput fraquenny [Hr) and voltange
are applied o the A-C motar. The
graan RUK MO0E LED will b= it in
s mac,

Zet Frequency: The spead selling
slored i memary tn which the
control lar will acoelarate when tha
Run moede i3 iniliatled. When not
menitering frequency, vollage, or
current fram the keyvaad, the £-digit
dizplay shows the set ireguanoy and
the 2-digi display iz blaak.

Speed Pot: The sherenad refar-
ence [or spoed podentiomeer. One
use of the increment & and dacra-
ment (%] keys on the contraller
kzypadis simikr to a speed pot: use
tha ingrement &) key 10 increase
T spead of the motor (liks Wurning
3 pead pol CW) and the decramant
¥] key to decrease the spesd of the
rmeotor (Eke turaing & spoed pol
S

Speed Aeterence: The MAN {man-
uall key or the AUTD {aularnadic)
key on the controfler Koy pad delur
riines whather tha confroller lodlows
Spaed raferan e commands from
Le keypad & and | ¥ keys (MAR
Sdlecled] or from an exterrnal proc-
255 sonlrol signal [AUTO selectad),

MNOATE: IF na process contra! sigral is
mresent when AUTD s selaciad an
Funcriae 37 equals o) fhen the
sortraller waill run af minimnr S
See Figure 3 4 for process conin!
canfiguenaiions.

Slatic MOP: 2n electronic MOP
rhictor Operated Potenticmater],
Thix speead can be adjusied remate i
by the exlernal contacts.

Stop Made: The conddian whean
cutpul Frequency (Hz! and waliage
are ramced down te zere. This
condition ran be caused by prossing
the STOP kay, by an axtarral
tunclion loss signal, ar an internal
IET. When an |ET nconrs, the STOP
key also acls as an FET raset.

Dangers, Warnings, and Cautions

Dargers. wamings, and ca.cicns
point aud patartial trouble areas, Al
three af thess pracaddions ara
enclosed in a box 1o call attention to
tham.

« A danger alarls a person that high
veut2ge is proesen! which sould
resul; in sevars bodily injury or
loes of life.

= A warning aleris 2 persan of
patential bodily injury it proce-
dures are no? fallowed.

r A cautlon alorls a person that. i
procaduses are not followed.
damags tn, ar destuciion of.
equipment could resull.



Standard Features

= MEMA 1 or MEMA 12 2nckosure
¢ 0100 He [reguency rang
s Micrapracessor based regulalar

r Beypad and dispay

- BianisStop
Apesd adjusimeant

- Fomward Aeverss

- Mutomats or manual spead
reference

- Rurdton

- Comaolste driva adjusimeants

- Monitor and digplay of either
ouul frequandy, village,
amueraga, ar HPM

- Diggrenatic: 2ol maniscring

« Abil ty e lolkow a -2 ms, 4-20
A, 217 VEE, or frequency pulse
inpul signal far a.tomsatiz speed
cotrey

« PN contrel

» Full specirarn switcheng for e
duced mclor neise

« Senal communications capamniling
w ik aptianal card

= 1)L Listed'T2A Canified | EC
. assified

» Surlace mount technolcoy

» Large scalz integraticn

+ Line-to-lin2 ared ling 1 gracnd
ourtpul £herl circail pratzction

= Katcring eureni imit anc regan-
erafive voltage limit

v UL'GEM clectronic mcdor averlead
which meeis MEC/ZEC Reguire.
mants.

= 57 contraller configaration adjust

manis including

- Minimam and maximum 1nz-
QUENCY SN

- Separata acceleraticn and
UEeraldn Tarm ps

- Zurrent limit

- Automatic fiux control for quist
mctar aperation

- Torcue bocst

- Thiress presut spepd selzcions

- Avaidarsa fragquancy and
bardwidth selecticns

- -3 braking

- Slip compenaation

- rraqueacy and current levs|
detection

- Etatic MCP
Cholpaut waltage reguladian

- Bettahle Elecironic Motar
Cwverload

Cptional Kits and
Modifications

Tha foflawing kise and modifications
are awailable with scloct contrallcrs,
Lies Table 2-1 fog the complele ki
listing. Centact a Raliantz Elsctric
Sales Chice ar authorized distribuicr
ler more inforrnztion ragarding Fege
kils o madifications.

Kits

» Homote Meter Interace Card

» Aamote Digital Metsr

» Aail Imerfae Card

s 104 theough 27 FP Zxzanded
Lahinet or Kit Mounting

« Prassura 1o Elactricad Transducer
o O lput Contactor

» APM A-C Blowsar Motor Protacticn
» Mam Input Cisconnec)

» Motor Overload

s Dynirnic Hrakirg

« Zonlrol Signal Buffer

» Retergnce Trim =01

» Remnaote Operator Siation

Mogificalions

= [nput Ling Fuse
» MEMA d Cabine
« Magrahs Bepass

25



Tahie Z=1. Comtrofler Kits.

oo Expanded Cabinde Kil Mesd et Instructiomn
Description Requirad MNumber : Shrit
Farode Medns Imiedacs Sand 0 M 1I4AC0 112 5165
Bearode Disital Medar (220 9 Geominl F25) -0 MHE SOMECIE LA-51ED
Rerede ik Metar 1115 & Gonorol Frgp 24 hdz: i u] TR T n2-Z1ED
Hail .nlefiscs Cars ¥ [ 1504000 i Leict Il )
Exzanded Cabwrz('* IR RACO JE-010
magsra-a-Clogiricsal Trestaear Y& 1FEARAN JE-AT A
L R i W T TR (O
FEON A g g HP =14 15M4azD fNz-a-s7
2L Y 10 thing 20 HP - 12hd 0205 [ 177
TS Y 3 4hm: 20 HP ez TOMG020 Lanvz
PN A-T Ghoweer Mualer Proboclior TAs THRAANTD Co2idl 04
raln Ing- Qoaronangs:
2N Y and EFE Y 1M R O R Yaz TR0 LA.RI55
ATEAC20 T D2 =ayn
450 14 1k 20 HE Tas 1GBA0E0 Dz 3aE
FUBAA50 1T J g
Wonar Dyvsraad
22 Y 1 hra 120 IF Wen IMLEDIR [N
A0 W 14 thiru 20 HP Wi 1ML L2-1z=2
Cwnzmir Braking =
2409 1S thr B F& k[F] 20B20a% 23173
230 W F O rER S0 HP Mo 20B2014 172.3175
4EC W Mt 1O FP i Mo Z0B4]70 Lz =1m
480 VW -5 1w 20 HF M : 2R4]m [ HER I
DFEV I Tru O HP M ¥R o2-=180
BRI WASFr PL HF [ Z0BEIED . Oz-Z180
Suniral Sipnil Bultr ey et fia i) hEEATR
Hrleranca Trint Fal hen HIFANE: Ja-1213
Semes Cparalos Satoeg ka IBSE0In D2-3214
Inverer Fpga Ki
SEDN IFR. T A L' ZFLE2NN | C2-32n
2NN 2ER 124 Tos ] S | i 23571
AL W YR s AR Yuz 2FL4m C2-3271
AN L HA EE A s 2FL41'a Ca2-3271
20 TR RS, 40 A uw 2R C2-3271
A0 "o HP, LA Yue 2R =110 Ca-52:1
4ELV 1 HE, 5 4, vas 2LM93 1 L 21
450 v EHF, & & Vag 254002 [HERS I B
A0V AHF I A Yas AL USR] s
il v EHF 1B & o 2=LM]S Da-a21
FE W CEHE T 12 A iy lac - n7-z21s
A5 W0 A7 25 A Tas FELIMGAG e =211
A1 W E HF. 15 A Yas ZFLKGIS 0z a1
ARl Y 2N AF AC 4 YR FHLLECAT Diz-2=11

T Je-nule Moeter ntecfaea Gard and Ihe Rai lerwecace Card rannat b nconiad i the sorese o ab s sama ling,

Thede Kitz nroor? mucale b £ msin aeniral cabired.

Seqquireg [ Remche Beler AierfEaa Gard

AplIimerlace Card can be eed ol 1oe Saguizhor PS Board SP1-2 [2arl Romiter D-43657-1° g

Tra Expandad Satinel Kil insLdas 2 loa reacior and contres ansloem ar.

Iha RAR A-C Bloser Mular Prainoian B4 mguises the Expandad Cabine: Kl dounbng may be mutall sxclusivs stk attar €05 sl o
Expandad Catinel KiL Suutaul 1he noswst Balance Slackic Sales Oilize far assisiance.

T Crmesbrese model marisers fadrves shippad atgr ura, 1052,

I & & K h =
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Controller Specifications

Coniraller Ratings

The coniraller is intended -0 opsrale
from: & thres-phaza A-C powsar
saurca al the rated valage listed on
the controller narmep aie. 1 oun
aperate cn ol or 50 Hz jine ro-
quency. The controller provicas
thres-phase vaziable waltage and
varable frequancy Lo Lhe moatar,
ML T Conbicalcr curednt raﬁngs

The canirgller can be cparated from
sinple-phase, 230-voll A~ inpu;
poavar by charating the motar output
horszpower. A thres-phase motar
sized {or iha comroller harsepower
must siill be used. Orive derating
valuds arg lislad in Tabls 2 3.

MEMA 12 condroller cucsznt ratings
are listad in Table 2-a,

arz listed in Takle 22,

Table 2=2. NEMA 1 Gontrollcr Ratings with Three-Phase [nput Power.

Contraller HMariral Contraller Lontrolier Riazimmuim Mi:;;unum | gjxlm:m
Moded Horsepawer 3w Imprut | mput IeepL Sinen'it'?;\re l:}“ut::ufr
Murmber Aange volts KW A Amps Amps Amige
20U210a1 1ed b pxt [ 2.1 5.3 4.1 4.5
2EUZ 002 2 230 ih n.a L& 7.5
2EUZ1003 K| 230 A0 A A6 106G
2GEUE DS o s | T.d T 9.k 15,2 16,7
AGLA 1007 ¥oora Adn a2 26.2 27.d a0
2GEUz2101n 10 23d 155 Iaa 1R 330
a4 1007 14 | A0l 2.0 25 18 a1
20U oo Z B 111} 3.3 4.3 a1 a4
2GEUS1003 3 50 L E.4 4.4 a4
2050141005 3 E 4 ba 7.5 iz
221007 T2 Al 16,7 134 "0 11
2EL4 1030 a0 40 137 172 20 14.2
2051141075 i Ag0 b e 24 o 1.0
25041020 20 a0 T | e T 48 2740
2GUS 1005 324 379 75 T.h 56 6.7
2GU510D T2 1014 B 14.4 14.5 1.0 129
aGUs 02k 15t 20 B ] Z7 . 274 21.0 23.0
B T sbeain nesar mazneplabe horseg:aer, She cortole's sine wisve palpal ampeers rieme; shacid oo geoa B o oocaker fgn ks maler namsplas
capresl I b meabuy arepla e airceces ane baofier Ciaen s sererolar stie wave raling, e mckar asrscpzwer skanld be daraled By b ralls at

e oo ler Sing Wwavs ampars reLrg 0 he mohar a@Emegiaie carmeal Balee o Sing e-Wshor Appicalane” and “ulte- ol foplicat ons® e

mere detals

Table 2-3. NEMA 1 Conlraller Ratings with Single-Phase Input Pawer.

Contraller Naminal Contredler Caniroller BAaxirnLi T ok
Modeal Hersepower 14 Inpud inpul [ 7=11} . Mator Cantralier
Humber Range Vol L& Kva | Amps SimTE W airy At
Ampa ™" Amps
PGELIEIO0 iid 16 1.2 230 1.1 a5 23 25
LR IRE 1 230 2.1 gt 41 45
LR DG 1-12 250 2.5 124 55 5.0
B3LIE- DoE 2 _ 250 3.5 152 R Th
el LAl P 5 ' i 54 P16 £ 0.6

U To cheaie netar nzmeplate hvsesomer, The sorinede's Sire aaes oulpul amgers raling shood be egual o grdatar than the irglor narepale
varreril, 0 rialor narmeplale ainge s ard igher than Uss Seolraléar Sing wawe 1alirg, he motar iesseposer shoeid e durates by the ratio of
g e ler Sing wALB AMLANE S50 0 e mcior nagmealale armank Ratar o tSingka-Mcir ApclcEtiers” a0 el Moebor Apoicasions” for
mere drzas.
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Table 2-4. NENA 12 Controller Ratings with Threa-Phase Input Power,

Conlrolier Nominal Conlrallar  Conlralkr Maximurm ":‘::::m :::lrr'::lr::
Medel Horsepowser T Input Input Input v ﬂutpu'll
Murnmber Riangpe Vol KW A Amps Ampa Arnps
2Lz 15810 1 30 2.1 5.3 4.1 4.5
EGLEE02 2 &30 15 4.8 5.8 7.5
AGLAX03 3 230 5.0 125 G 10.6
2GL2H0S 5 230 7.8 146 15.2 16.7
2GU22007 b 230 1.2 8.2 21.8 24.00
2GLUE2001 “fd o 4450 2.0 E5 1.8 2.1
2GL=2002 2 450 23 42 a T4
2692003 a A5 51 f.4 EN:| 5.3
G005 5 A5 T4 2.5 75 R.2
AGL=R007 | 75 A0 “OF 134 1.1 1.1

Y T abin malor nartplaie Merscpawer, he conlrelle’ s Sne wawe oot ampera @ling shoakd be oqual 2 ar sresser thae the moetor rame:zslire
rorren=. Fihe malee ramasdas mmpoerey ate izher than ee caniesller sing wave ratng. the mainr barsapoaar sar0d Ba coraded B the rsdo o
e cordrelier sise wiser arnpees @iling W e ol carEpleie e, Jeder o Sngle-botoe Appliszations® and Skt -Meios Spelizaions *ar
iraa dala s,
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Service Candilioms

CAUTION; Sah, chlorine, cther oor-
rasive gasas and'ar liguids most be
avoided,  Fadlure to obserse this
pracaution cowld result in damage
ta, or desinuction of, the quipment.

= Ambicnt temperatar: 1000 10
400G (14°F 1o 104°F) for encleaed
contrallers asd - 1372 10 5570

(147F 10 131°F] for chassia control-

iers. [Mate: See "Convert fram
RMEMA 1 Lo Chassis Coenlrollar il
requirady.”|

v Storage temperature: -40¢C 1o
go"0 -40°F ta 143°F)

« Atmpsphere: b o $5% noen-
condensing relative humidity

+ Elewvation: To 3300 feat {10400
meters] above sea level without
derating, Foreyvery 300 1zef (51,4
meters] above 3300 fget, derale
the cumrent rating by 1%, Consult
vour Beliance Electric Zales Qifice
far ceeration abowe 10,000 feed.

& Line frequznoy: 50=2 Hz ar BJ£32
He

s Line vellage vasiation: -10% 1o
+ 1 O

s Ao i distribution syslarn
capacity (maaamus )z 500 KYA ‘or
I VA and 1,000 KVA for 4B
and 575 WAC, threa-phase with
25,000 ampes symmatrical faok
cLment capacily.

Controller Application Data

+ Pulze Wichh Madulzation [PwWh:
gine wave

a Zardcs Factar: 1.0
= Displaczment Power Faclar: 0,96

o Maximum Load: 150%: lar ene
ik te

» Cwerniirrent [T 2004 load

Current Limit Adjustrent: 50 10
150%

Limcarity {Spoad refarance Lo
autpul freguency): 1%

WARNING

THEUZERIS RESPUGNSIBLEFOR
ENSLRING THAT DRIVEN MA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMS, AMD FROCESS
LINE MATERIAL ARE CAPABLE
QF ZAFE OPERATION AT AN
AFPLIED FREQUENCY OF THE
OYERFREGQUEMNCY LIMITYALLIE
TO THE A-C MOTOR. FAILURE
TOOBSERVYE THIZ PRECAUTION
COULD RESULT IN BOOILY M-
JURY,

WAHRNING

THIS DRIVEIS INTENDED TO QF-
EAATE AT A PREDETEEMINED
MIMIMUM SPEED UMLESS DI5-
LCOMNECTED FROM THE POWER
SOURCE. IF THE APPLICATION
REQUIRES ZERQ SPEED OPERA-
TIOH WITHOUT SUCH DISCON-
MECTION, THE USER 15 RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OFER-
ATING PERSONMEL BY PROYID-
ING SUITABLE GUARDS, Al-
DIBLE OR YISUAL ALARMS, OR
I1:"|'I'|EI=I DEYICES. FAILURE TO
|DBEERWE THESE PRECAL-
TONS COULD RESULT IM BOD-
ILY INJURY.

+ Minimum Feequency: & ta G0 HF
[ O 1480 Hz pridgrammed with a
masswared)

+ Raximum Fraquency; 15 Hz 1o

Owerfrequancy limit

Baze Freguency (WHzD 30 10 400
Hz

Frequancy Stability Lang Term:
0.0 %% of basa speed with digial
roypad; 0.5% ol base spaed with
optional anakg spasd pot

Acceleration Adjustment: 0.1 ta
360 seconds faedhin the capability
of current lim t}

Deceleration Adjustment; 0.1 to
260 seconds (w thin the epargy
abzarbing capability of the contral-
lar|

Torque Boast: G2 10% of input
voltaga

2.7



Simgle-Moior Applications

Tihe controller and malos muat be
siz2d for the loald and spaed re-
quirements of Lhe specific applica-
Tion,

T 1the miodor is averszed, the motor
cperaing current must not axcead
the conjrolles's raled cotoul current
arrd the moior horsepowes st not
bies mar= than ane size la-gsr than
the conffuller's horsepawer rasing.

I the moatar will b operated al
speas balow ane-hall the motar s
rafed spesd, the mator ovarload
relay may not predect the moicr
bacause of tha reduction inomotor
cool'ng action due 1o the redusaec
spesd. A maton thermnostal. intarmal
inihe metor, skould Be insfalled
Bacause it menitars the actual
tarnperazure of the matar wincinos

49

Mulli-Mofar Applications

Cxne controller can nin bwe or mors
metors. Adhara 1o ke folkwing
requirements t assure correct drive
nperation:

1. When allthe moiors camnecied Le
iha awpis of the controller are 1o
=iarl and sicp At the same time,
tha sum of the sine wave currents
of all e rodors must ba 1253 than
o a1 the masimurn motar
gine wave current rating of tha
corlrcilar.

2.Mhen one or more of the mators
cornected o s oulput of tha
canirallzr ars t2 star and slop
indzapandently,

+ Any matar that siarts or slops
while the controller is running
must have a curant rating ess
than 10% of tha rmaximum maser
sihe wave currard rating of the
contreler.

= Tha sum i the sing wava
currerts of all the matars con-
neclag continuously or: the
oulpul ol the controller and the
lacked rotor sing wave cumani of
any mator which iz te star arnd
stop indenengently mus be loss
than or equal 12 the maximum
mater sing wave current rating
ot the cantraller.

MOTE: Eacri miofor racires sepa-
rafs ovoroad orodection .. 8 mator
relay oF 8 molor theemoshat),



BANGER

OMLY QUALIFIED ELECTRICAL
PERSOMNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLYED
SHOULD INSTALL IT. HEAD
AND UNDERSTAND THIS MaN-
UAL IN ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TOOB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY QR LOSS OF
LIFE.

THE USER IS RESPONSIBLE
FGR COMFORMING TO THE
MEC AND ALL OTHER APPLE
CABLE LGCAL CODES. WIRING
PRAGTICES, GROUNDING, DIS-
CONNECTS, AND OYERCUR-
RENT PROTECTION ARE QF
PARTICULAR IMPORTANCE,
FAILLUAE T QBSERVE THIS
PRECAUTION COULD RESLILT
IN SEVERE BODILY IMNJURY OR
LOSS OF UFE.

CAUTION: Us¢ of power factor
comect'an capacilons an the outpul
of tha contfroller can resull in erratiz
cperalion of e molor, naigance
ippEing, ard for cermanent dam-
agetothe conirciler. Ramove power
faior cAapesitors before procesd-
irg. Failure toobsense this preczu-
tivn could rasult in damage fo, ar
destruciton r the equipmant.

Plan the Installation

Aead ard urdcrsland this chapler in
iz eatirety before beginniag the
artual installation. Follow these
guidelines and prozedures 1o mink-
iz Loth instellalion and operaticg
proalems,

Caonwert from NEMA 1 10 Chassis
Cantroiler {it required}

Tha controller is shippeo standann
as an enclnged wnit, fully assembizd
ir ita cowvn NEWMA 1 endosure. [Fg
chassis rither than o MEMA 1
controller & required, 2o the lolkow-

ing:
1. Remnwe the finant cowvar from 1ne
coribrskar.

2. Remave the botlom olata with
corduit prossions from the con
troller.

3. Ramave the plats tha; novers the
vantidticn slois al the top at the
caver lay remaving the retaining
pires or attachment scraws.

4. Aaplase tha cover un dbie contral-
ler,

3: install the Drive

SZedect Contraller Localion

I. Varify that tha cantraller can b
kept claan, cacl, and dry.

&, Chuck that the controller is Away
fromm ail, coalant, amd olber wir-
barne contaminants.

CAUTIQN: Zall. chilarine, clkhar cor
rasive Qasas and'ne licwids must be
avoided. Failure 1o abseree this
precauiion could result in damags
1o, or destruction o, the equipmeand.

3. Check that tamparatures in the

conbi.er wicinity &re bebeesan
107G bo 405 (14°F bo 104°F) lar

crclesea contrallers and 104G 4o
2500 (14°F to 131°F] lor chassis
cowitrallars.

4. Check that relative humidity i
between 5 and 95% fnon-
COrdensing).

. On onat install abowve 3300 {eat
[1QCA maters; without derating.
Far evary 300 d2et (91,4 matars)
abawe 2300 feel, derate the
currand rating by 1%, Cons=ult
yvour Reliznee Elesric Saias
Qifice for aperadion abowve 10,000
Ter.
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Mount the Controller

Mount the WEMA 1 or NEMA 12
Contrel bk

1. In the icoafian saleciad, rmaunt
the enclosed contralier verbcally
with the input'cutput terminals At
the batiom,

2. Make sura surrounding carmpa-
nenis da not hindar sarice
apcass. Sea Figure 31 1es
mounting dimensions.

3. Prowvide adequate clearanos far
air varttilation:

« Al least 2 inches froen The sides
and 4 inghes fram the 1op and
baitam ol the conmrclle: 1o
adjacent non-head producing
EuEment, 2uch as a cabinet
wall

= At l=ast 2 inches from the sidos
anc 10 inches from he top and
battarn o adjacant controllers,
For lha Bast air mowvamen] with
thrae or moee conlrlkars, do
nat mount e contrslers in a
vedical stack; affset the nantral-
lers,

32

Mount the Chassia Controller

CAUTION: Complete alldriliing, cut-
ting, weding, 2te.,, befare maurting
the chassis ina user-su pplisd medal
cnclosure, During installation pro-
tact the chassis from metal chips,
weld splatiers, and athar debris. Fail-
wie 10 chsene these precaitions
cowkd resull in damage Lo, oF de-
struction o, 1 equiprmaen.

1. In tha locatian selectad, mouni

the uzar-supplied mefal enclosurs
in which the chassis will be
mounicd. [Fihe enclosure is
totally cnclosed, size the metal
enclasure using 1ha fallowing
eopzalon wlorgy with Takds 3 1:

5-8.- 25 +%sh""

where:
Eﬁ =Area of anclsure’s four sida
surfaces
5, = Area of anclisure’s ceiling
surface
.’:‘:E =4rea of ancksure’s batborn
surface

1 a sarlace dees aof Mave al lsazma 1f
A lavar of air peslca k. o deas nod Fave
any cozling effecs. LSk a 2R ari ar
the: etuabion foe any sech sufaoe.

For example, if you want 10
ehclose a 2 HP chassis in an
endasure that is 30" high by 207
wide by 16" dewp ard the bk
eide i 1527 off the mounting wall,
salve tha equatian and verily the
answer with tha Table 2-1 specifi
caabivrns,
S o= 2030 = 200 + 2030 « 16) 4

1162 20) 4 215 %20)

= 23J0C =q. in.

Raefarrrg o Table 31, nola Lhal a
2 HF controller raquires 2.8 hmas
107 ar Z804 squane inches af
surface arga. The axampls
pnclosure meats LINe e require
ments.

2. Mauni the chasgsis girectly to the

anclasure maurting pansl. Stand-
aff hardwere is ot necessarg.
Ses Figure 2-1 for mounting
dirmangsans.

- Pravide adeaquate clearanca for

air ventilation witti s tha aci-
re:

= Al least 2 inches from the sides
and 4 inches from the top and
botiem of the conteoller to
adacent nen-hest producing
equipmeart, such a5 a cabinegt
viall.

» Al laast 2 inchas fram the sides
and 10 inchas trom the iop and
pottem of ac@cenl controlless.
Far the best air movensnt wilh
thre= or mare canirollers, da
neAd rmiourd tha caondrallers in a
vertical s1ack; oflset the controd-
lers,

Table 3-1. Sizing & User-Supplled
Enchrzure To House the Chassis,

P Effacllve
: Suriace [S) Area
HP!  Loas
{walts] =0 cm =qin.
14-2 14d 18 =10¢ | 28~ 10?
| 154 2rH it 4210
& 24d AEx1 | 5Ex1F
7-ui2 250 4.5 x 10 [ Vil 17
0 300 B 1D | B.d e 1P
15 R TH A Ll R R )
20 SE4 @8- 510

AR es 1 230, 460, and 374 Wi
cankolers.



Install the Motor

NOTE: For rmulfi-rnor aoicainn
renurEmenis, eier fo hWuis-ndotor

Applicatians" in Clhapher .

1. Verly the mgtor iz the appropriata
cipe to uae with the controller.

Carate the &G molor b cempen-
cate for additianal healing in the
motor caused by harmonics.

2. Irstall tha & O mator accardicg to
ilz instruction manual.

4. Hthe matar is overramed, waniy
that the maor operaiing currant
doas not eccaed [Re controllers
oulpul currert and the motar
horsepraer is not mare than one
gize laroer than the controller's
horsepower rafing. Then sedect
the elpcironic maotor cwerdaad 1o
ke equal te or less than the
corbraller cutpul current rating.

H the mator will be operated at
soeade balow ane half the
mors raled speed, use the
thermal respansive type of
pratection Sevice because it
mignitors the agiual temperaturs
of the molar wirtdngs, The rator
overload ralzy mey not prolest
the motar becasss of the reduc-
tian in malor cacling action dua ta
the reduced spesd.

4. Make sure tra metar is gropary
alianad with ke criven machine
Lo minnmiZE UNRecessany mMotor
loading Trem shalt nmisahgamiznt

5. N the matnr iz arceseibis while it
is running, install a protecliva
guard around all =xpos=d rotating
Fars.

Motor Lead Lengths

For apahcatans wsing ane meior
connected ta the contraller, indi-
viduad mokor l2ad lengihe canrot
exceed 260 1ea) per phase. For
applizations where muliipdla motars
ara uead, lolal lead langths o eacn
Ehase cannal asceed 250 Igel, and
gach molar connactian canral
oxcaed 290 feal.

For example, the following illustrates
cores] applicaticn connecions:

ey g1y conrsliar
S0, |
- 35 4 ‘P F. Wotor | 2L
[ R AR T Pt
Cordrafic:
.

EE-rtl i 25 .

ko “rmar

MOTF: Eack e 2 ibs masor recresens
A 3-,3":'.‘2".."‘9 [t T er= il el

if toial 3-phasa lead langth excasads
250 fest, nuisance fnppeng may
cocur. Thase Irips are causad by
capac live curranl floe 10 ground
and are not an indication of any
problem with 1he controiler. N the
lzad length must b cxcoodad,
ALt ling reaciors or olher steps
musi b2 taken 10 comact tha prob-
lerm.
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Install an Input Disconnect

DANGER

MEC/CEC REQUIRES THAT AN
INPUT DISCONMECT BE PRO-
VIDED [N THE |WNCOMIHG
POWER LINE. FAILURE TO 0B-
SERYE THIS PRECAUTION
COULD RESULT IN SEYERE
BODILY INJURY OR LOSS OF
LIFE.

1.

. Gize the disconnect taking into

. Wira this disconnecd in the

Instal an inpul disconneel in the
NGOy paowe: line accoeding b
the MECHCEC.

Ingtall &-C Input Branch
Circuit Protection

NECCEC REQUIRES THAT UP-
STAREAM BRAMCH CIRCUWT
PROTECTION BE PFROVIDED
TO PROTELT INPUT POWER
WIRING. IMSTALL THE REC-

coneideation the transiormer
inrush curraent i ussd) ax wall as
ary additional knads 1he discon-
nesct may supply.

Table 3-2_ A-C Input Line Beanch Circuit Proteclion with

Three-Phaseé Input.

privmacy siguil v Lthe controlle:
iscation transformer (if uged].

" Fusgay slall ae Sla=s GES o Slags g 7 deday.

Table 3-3. A-C Input Line Branch Gircuit Prolection with Single-Phase Inpul.

OMMENDED RATING IN TABLE
3-20A 33 IF THE FUSE RAT-
ING 15 INCREASED DUE TG
LOADS REGQUIRING HIGH
FTARTING CURRENTS, DO NOT

— EXCEED THE MAX ALLOW-
Input Fusa Inpul Fuss QR 3-3, FAILLUAE TO OB-
Eontrallet “:;‘El“l';::':r E'fr:;t Raling Raling " SERVE THIS PRECAUTION
Haoksspawer Volls [ Rt COULD BRESULT IM SEYERE
Rating Fating BODILY INJURY OR LOSS OF
TAmpe) {Amps] UFE.
14 230 53 7 10
2 240 B2 12 15
3 s “m g 175 ap l:_'.:AU'I'_JClI"-I: | b Input Fusi: Fubirgs
5 230 ‘OE aF, an lisied in Table 3-2 (up 1o S HF) are
71 230 o TN 50 applicabla for ons drive per branch
g 230 248 &C Gl circuit. Mo ather load czn be ap-
. ; _ plied ta iha; iused branch circud.
Lal e Hl 24 3 fi Failura ta aobsarve this precaution
% | 450 A & d ceuld resull in darmags b, orode-
3 4450 fi.e | 12 : ;
3 : 250 a4 -5 ap struction of, the equipmans.
T-1:2 450 ~5d 176 20
gl G T2 25 30 . inziall branch <ircuii prateciion
B 460 20.4 35 40 gucarding Lo e NESHGEG.
20 : AED 327 45 50 ) L )
' ' -— 2. Size the branck cirsail aceosding
Sl 5 YL TE 12 15 fo Table 3-2 ar 3-3.
Sl23nn 375 =1 20 a2l
15 20 Eih ary EEH 40

Recommendiesd Inpui Max Allawabke thpul
C:ontrodiar Applicabls Controdler | input Fuse Fating ™ Fuze Ratltig ™

Maodel Horsepower 1§ Impun. 4 Currgrt : N

MNumber Aangr Yolts i [Amps) Rating Rating

| {Amps) {Amps]
20021001 L = B 230 I 4.5 g Rl
2L 1002 1 230 | a1 13 "5
AGLUA003 1-1.2 230 I 121 175 20
206121005 = 230 1 1h.2 = 25
20uUz100¢ K] 230 296 3 35

i Fusas shal be Llass BEG o L3ss ) hme chlay.
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Install a Transformear
(if neaded)

lin all applicatiana requinng ths uzse
af an aHput transiomer, conlacl
yaur Reliarca Elbcinc Sales Oflica
lor assistance,

[Mput Iransiormess 318 LR Or Step
dowen input voltags and cam be
sifher autc-transiomers ar izolation
transformears. [epiation transformers
help eliminate

» [amazaging &-C lin2 vollage
fransiris frorm reaching the
contraller,

v Ling noise from the controdler
hiack to the incorming powwer.

v Damaging curnents, which could
develog if & point inside the con-
roller hecomes grounded,

IF an input fransicrmear is instalad
ahead af ihe cenbrellar, a power
disponnacting dewics musk be in-
stalled betwsen the pawer lina and
sha primary of tha trarstarmar, [F
this poer dsconnecing device i a
circuit brea<er, the circuit oreaker
wrip rating must be coordingted with
the inrush current (190 to 12 limes
iull-load currani)] of the input trans
farmer. Do nod conncet an input
transformors ratod at reore than 500
FOAA for 230 WAC (1000 EVA fior 45(

od 57 WAL) to the controller.

CAUTION; Distribudion system ca-
pacity abaove B0 KVA lor 230 W aC
(1000 KWA dor 460 ar &7E WAC)
reculires an isolalion franstarmes, a
line reacton, o elher mears ol ackd-
ing similar impedance,. Failure bo
chacryve this procaution could result
in damage 0, ar destruction o, the
BL-Emeni.

A6

Wire the Drive

Ground the Drive

THE USER IS RESPONSIBELE
FOR MEETING ALL CODE RE-
QUIREMENTS WITH RESPECT
TO GROUNDING ALL EQUIF-
MENT. FAILURE TG QOBSERYE
THIS FRECAUTION CCHILD RE-
SULT IM SEVERE BODILY IN-
JURY DR LQSE OF LIFE.

. Hemowe tha conimller cover,
. Aun g suijable equipment ground-

ing conducitor unbroken from the
cantraller grourdd berminal [Figura
3-2 ar 3-3] fo the graund ng elec-
frode canducior [eanh ground).

. Conneci a suiiable equipment

gruandirg condustor to the mater
rame, the remate contre! station
[if uzed). the transformar (if re
quired). and s contreller anclo-
sure. Hun each conducior un-
broken 1o the grounding slec-
rede conductor [2arh ground),

Wren required by cade, the 24
VOO StarlElop circuil can be
grounded, Fun a suitable
grounding conducior unbroken
ircem termingl 19 10 the conijrgller
ground 1erminal. [S=s Figure 3-32
G 33 and Figure 3 5.

Install Powear Wiring

DANGER

EXTERKAL POWER WIRING, IF
USED, MAY REMAIN ENER-
GIZED WHEM THE MAIN A-C
POWER 5 DISCOWNNECTED.
IDENTIFY ALL SUCH EXTER-
HAL WIRING. FAILURE TO OB-
SERVE THIZ PRECAUTION
COULDRESULTINSEYEREBQD-
ILY INJURY OR LS5 OF LIFE,

1. Weiify that input power 10 the
contraller carrespoods 1 the
cantraller nameplats voliage and
traquency and that the plant
supply is aof sufficierst capacity to
supgart the mput corenl require-
ments of the canirallar.

CAUTION: fanincorrecivaliageis
applied :otha contraller, an 1ET could
resull from avanalion insine voltage
autzide the £10% ranca. Failurs b
abiearve this pracauticn coulz resuli
in damage to, of dastroction . 1Fa
caniraller.

. Proede 2 transformer befwaen
the plant power supply and Lhe
contredler § the carrect input fing
voitage is not available. Refartg
"Install a Transiormer {il nesded]”
i5i {his chapler,

Mo

3. Use iba appropriate tightening
torque listad in Table 3-4 for wire
connestions 1o input jermingls
and output serminals intha
coolrcdlar.

4. Usa only coppsr wirs with a
rirkinam ermperature ratirg ol
BOTEC.

S inpul and outpul powse
wirin, apcording 1o applicable
codas. to handle the maximum
conirelker cusrent fisled in Table
2-2, 2-3ar 2-4.

. Beer ta Figure 3-2 230 VAC
conlrollars) or Figure 3-3 (80

argd 575 WA controdlers] dor the
wiring locationa.

i

= ]



=

. Install the poear wiring. Uss

Figures 3-2 thraugh 3-4 {Local
Conitroi} or Figurses 3-4 and 3-5
(Remate Control).

B. Aouls A-C input kads trough
e bollom lelt cpening o the
cardraller W l2mminals R, S, and

9, Raoutz moioy izads through the

botiem right opening of the
confraller 1o termiqals U, W, and

LU

Tabbke 3-1. Terminal Tightening

Torques (Ib-ink
Input Duipurt
Controlber | rumbicaie | Tarmmeis
H.8 T W W
HE yohs A1.S1 | 147,45
14 -3 £ 154 5.5
FAE D] d30 234 Eoec i
12 -10 | 2B (] LE
1% - 21 LE0 a5 8 Ea
54N 375 3:4 550

a:.T



PCWER SUPPLY &
HaZF 1JH YER

(| CAUTESN: Irpus ina woltaga mis
curespgrd In the zonimdes namg

plale sl Failane absar ths
presact on coald remik i damaeen
L, e dusireclion o, I_I'_|:_: _|.'-:||.'i|.'|11-z1l.

< W ging aphE=a inpal. conrael b
fErning g A £43 &,

BOARS
Tl A
ol EvRAD AND
B CIEP_AYS
ol | ered
SFEZD [
FEFERENE b
JUIMPER .\"\.
5 L R S O BT W LY
L -l
A & AET - 4]
i ) e Tm-——— ] eqooEsMULMEED
L‘ \ 4 s _JF DSAELE
SPEZL - e % 8] - J6 ERABLE
REFERENCE .. %
2 i =, P FEGULATCA BOARD
] Tow
o] - m..H\H
- T o’ § -
[ - T [ % IET CONTAZT
- | .o M= | TEAMINALS
GORTHE 21 4GB P A NIRRT | e T 1TEl
514 ;["‘””‘T REE “i'“i" ol | Akl _I“ |
TCRMIMALS i
T Al B i
e AN e ||:':J] | | e "r * - ACUNDE
s - B HEEE e o e s
< s %' SipA & T W5 o4y d v W 1=
TCAKIKALS Eﬁl ' ER ' g
_." | I| i 1 'II 1
GROLED g
TEER A, | / ! : E= |7
S —t — ] |
i | I'-,
N 1 '.l
ACIMEGT 1 AL A.COLTAT
EONTROL | M- " [ TC TR S
D-Z BiS AND
FUMCTION DFTICHAL
| Lrs LYo kdlz
ALa=z R [FEL

Llsz oby cappar woesaik 8 mini-
nean rating al GrLE The meom
werded feneiralicHen ng onques
are julesd i Tidile -4

Coreack meling 15 - & induclive 51 250
WA ar A8 o) 50 WG,

Wee peen-supalizd Jurchon less
Inpdl ar defkacks & sanrachel
ram vl [he | a=inga hed jarpoer
Bertyercan Erninga s 11 2 17 in pegar
foe lnese comacts 1 Br ame-asians .
Yaen hase Ccortasts eoen, ke
coniigllen §lzps voran [ET and she
mabo” Gaa2rE o resl

Figure 3-2. Typical 230 VAG Controller Wiring Locations.
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POAWER SUPPLY &
EABE LHIVER

] cAUTION: Irput Lng voltage mist
rarEspard Inhe coneol ar nire-
palr wiing. Fadune b cboerse this
perzkion coukl esal in darace
o, o drsiructon of, the eooipime-iL

VO sirok-phasa Irpal. soraecr
ra hamlnals A and &.

I Uge aily Sopies sirg with § wmini-
mura rating of SEYYEC. The ranem
manded Al Bgatening feraes
are ek in Takoe 3-3.

oA ralirg s A e £1 F50
WACH o 24 R 300 WL,

HUARL
| -r:';r.\--m_ .:I':rl.: FERITR (=18 [-T'\-:l ndE
A Sl =
¢ [ o (e L || __ EKEvmADANC
:"E i L'e-"?; |£i -3_:LI|: CIZPLAYE
KPEEL ) R 'M| S i
ReF=REHCE - N
IUPER \\
]
: [} - |y 5
5 [T AT ——ddl_ _  FAMERAM.LIMPEA
:l i = = ow = K DIEASLE
SPEED o [m =] =5 ENAGBLE
JZTEASMCE -
JLWrEn - 1. REGL 1 ATIA ACAN
:-:i -1 HI.H'“‘H\.\_L \
Y. | iy o
g :,l E" T|*r' L e} CONTART
|: # R [ L e " TERMNALS'™
- v E el B .- .
20 I ETIL Ti Tz 22t €7 3301 & »kivig =iy Ir ili“_'_.- +1 I-r'E'
SIGRI I ET-] o P ol el of bl o s (o b )
“FREIRALS & ®H H || ki | H H 2 : | o
At ; w2l L_;.[Il!‘,f;. % w=lal .3.I.:x; @ ) G- SO
e I L ' L EE E]
Fli.'l"l'l'l:lz e I@ 5 I 13 1A 147 .-:F_?: - 2
I FHMIRIAL 1 e
- ... ] =
i T
s T /| i
' L = o 1t | L
/ Lo
K | i i
(-, 4 =
B3 IMPLIT ey ' A-COLTRLT,
cowtroL 1 MTHTET ' TO MGTOR
i i C-C BUS 442
FLMNGT ICM 12802 SETI2AL
(R3S ECZ3 O**MAMIC
JUMFEE"™  DPTICMAL SEAKIMNG
A
BRAHEIMG

A CWhan Jrar-ALEFIRd unTian oss
1P e b o ane Cornoshan,
renmwe e faclury-issklied conpar
bersean @rmirats 11 and 12 7 oodar
far hage contase i ke aperalizrai
whan thega sermacks open. ha
ranfeler shops on an (ET and tha
routor soEsls o sesl

Figure 3-3. Typical 460 and 575 ¥AC Controller Wirng Locatlons,




Install Conlrol and Signal Wiring
qif used)

Size and ingtall all wiring In
eomdormanca with the MEC/CED
and all ather applicable local
codez,

1. For 24 VDO conlral and signel
wiring, Lise tw.sted wing having
tiwa to three twists perinch. If
ywau use shisldzd wire rather than
tavished wire, the shields should
nod attach to any ground peing
thay should “Float.™

MOTE: Al customer interiocks
ghiglt e sintable for aparatan
wity 24 V2 md slgmais,

2. For distances of less than 150

‘Bt USe B minimum of FE2 AWSE.

ror dizlances of more than 150
fest and less than 060 faed, Lse &
minimum of #16 AWNE. For
diziances of moars an 300 lest,
caralact your Raliance Electnic
Salez Offica.

TWAHMIMNG

THE FACTORY-INSTALLED
JUMFER ACROSS TERMINALS
11 AND 12 MUST BE REMOVED
WHEN FUNCTION LOSS INFUT
QR INTEALOCKS ARE USED 50
THESE CONTACTS WILL OPEN
TQ STOP THE CONTROLLER.
FAILURE TGO OBZERVE THIS
PRECAUTION COLLD AESLULT
IM BODILY INJURY.

3. Aoute user-supplied mterlcck and
fincticn Insa input wiring (f used)
lMresugh & center opening in tha
fHtein of the canfraller. Remave
the factary-installed jumper
ACroas terminals 11 and 12,

SP-2000 CCMTROLLEH

CP-2ied COR THOLLER

IZCL 1=
e Ll
. . i e -
Je]e]e s]e 7 )3 e felsle|rnj
& =gl ]
| Jupzrs l—- !
A
221 mA A PL._S5E TRAIM
[TEN R HAUT
SPEED SEF. SFECD FEF.
FAEC. RARKE: 0 - 57,655 He
PLLSE AMPLITUDE: 0t a13 v
. PLE SE WIDTE WIM NPT
rpplerig it
R thal GO TEOLLER idE- .:Et::-w BT RIGH OF Lo
B JUKPERS!E:
) Moo gz
fzlafla s 6|7 o 2 -
R — o
= ) ! JUMPERS'"":
DA mS ji
IMELIT
SPEED REF | |
TR-2000 CONTROLLEAR |
150l
= Tl
s I T
[3F-E0010 SOMTROLLER ¢ jafa wlef[7 ac¢
" [
Yt . PULSE TEaIN
[2 als|e[alz]e JUTPUT
— i
T — | Umpecrsi FRED. RANGE: [ 97,656 Hz
ok hoarda PULSE AMPLIT.IOF 0 TO +15 YOLTS
['-IL'JF‘I:IEM 43 PLULEE WIDTH GUTRLT
HFUT S SEC. (A7 LOW LEVEL
EPEED AEF. ! -

Yl ECCAGLURE 2 2 OR 2 3,

FLOSAL CORTAG. PESVIREYS
JUM=EN SETWEEN TERMMA_S
B ARD 4 FIR PRICESS

JUM=ERS '
A1 A
JAWITH PLILSE TRAIN INPLT
SPEED REF
J1'WITH Ak Y INFLUT 5=SEC REF.
GUT PULEE TRAIN.

CORTAOL JPESATIOHN.
SETTINGE REFERERC= SDEED
FLAMGTIGH 0 o SELCCTEIM e Rt ACTCHEMNCE
LA, 0 R SEMPAD KEYFAL
LOCAL purin HEYFAD * TERMINAI 5T=.|.=-""E:E"
RENOTE MaM'®  TERMINALSTR.F  SPEED PO INRLT.
REWOTE A0 IERMINAL 5TAIP  PROCESS ©2Ma_

a

L AUTOMAL SELECTED By 4E¥FAL JS2E FUNCTICY 275

13

L

REFERENCE FACM SPEEL =0T, FRUOGESE SICMAL OF PULZE “RalN INPLIT
AUTCMAN SELEGTED BY TEAMMALS 2 AkO 4 1M AEMD TF MIIGE.
THE INFU™ RCFCREMCE SIGMAL (A BE MONITCAED W iLE THE ORIVE 15 .M

THE ETC= MOEE HY PRESSING THE [AS KEY CR %] KEY Oke TIME.

Figure

1. Speed Reterence Terminal Wiring.




WARMING

GP2000 CONTROLLERS WITH-
QUT THE OPTIOMAL BYPASS
MODIFICATION ARE NOT
EGUIFPEDWITH ACOAST-STOR
PLUSHBLUTTON. THEUSERMUST
IMSTALL A HARDWIRED, OP-
ERATOR-ACCESS|ELE PLSH-
BUTTON THAT PROVIDES A
POSITIVE INTERARUPT AMND
SHUTS DOWN THE ORIVE. FAIL-
URE TQ OBSERVE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJLURY.

4_ Aol ¢xtemal conirol wifng [if
uged] through & cenler oparing @in
the batarn ef the cantraile in
separate stzel conduil to akmi-
nate slecirical noise pick up.. The
carduit can b ngid or llexibie
armoraed steal,

. Da nat roule any signal wire
trrough juncticn or 1erminal baxes
that conmtgin poweer o saniral wira,

E. Do rat route any sigreal wire in
cless groxirmily [ devices procuc-
ing external magnets liglds.
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GEEWIE GO TROLLES

Whan passmehe - 2 seiacisd in Foneton 57, 10 Same lermmals 17

3
LPFET MFFFRERCLE
- LI
S
E 7
5
alzy Lk oW T i iw
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- 1
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1 1
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izrminals |1 ard 15 in andar ar ihese contass o ba i 5 | =4 "5 l 1% 47| a| )
apesslignal. Wiea Uiase Conlacls cpen, She comno e = | d
sIa06 o0 ar ET acd g maker cogzle fa real.
s ML i
Uzad bo gracnd $dW 0 Kar=eap ol E F aaquiced by code; 3 '| 4 | l
Wikan naraeds 0 i seadted i Tuseiun 57, lenrirak 17 and ‘6 J‘_
arz inpens Ir 1he by -Soeed Frazat W51, MS2 and MSS T thrd ) [T
prusctsporne. M55, B aachied waan ol k51 sad MS2 sonlacl: ae R s
G, - 1
=]

ard [E wil Ba impesfar iee Siaie MOF aci1er [he Moli-Seead Praegal,

S orem ol resET conlant 15 cpnnna since $ha STCRTAESST key
cr 1he hewpas g lunstomd reter sl sardd cns

TAk: = Iha apeed ralererca wlae cither nlke:

A Aumal: Mace JFerchnn Bar

B. Loazal Meds (Funstion O sith bz SCTOORAR Ky in
B A resiian.

STARTMNSTOF -!—I

RIOTE: A MAIN ISIMED STARTETOS PLD
CONTACT OFCASTEE THE COhTRI-ZLER
ROAR A, QFERATION IZ M THE #'WE
CIRECT M.

10z wmrmnats er 200 13 ars & anle wer pacanceie 1 1Rerule Mo

B areead in Femdt o O

Flgure 3-5, Typical Remote Contral Wiring.
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CHLY QUALIFIED ELECTRICAL
PERSONMNEL FARALIAR WITH
THE CONSTRUCTION ANMD OP-
ERATION OF THIS EQUIFMENT
AND THE HAZARDS INVOLVED
SHOULD START AND ADJUST
IT. READ AND UMDERSTAMND
THIS MANUAL IM ITS ENTIRETY
BEFORE PROCEEDING. FAIL-
UAE TOOEBSERVETHISPRECAL-
TIONCOULDRESULTINSEVERE
BOOILY INJURY OR LOSS OF
LIFE.

Test Equipmeni Needed

CAUTIOM: Do reof usa a Muoyar 1o
pedorm continuily checksinihe dive
gquipment, Failure (o observe this
paracautice could resull in darnage
o or destruction ot, the cquipment

For eontroller ouiput measuraments
uf woltage, amperage, and fre-
qQuenay a5 applisd to the molce
power lzads. Ihe 4-digit display on
the confraller kaypad is satiziaciony.
I or all gliver woltags, amperags. =nd
rhmic measurements, an analeg ar
digital volt ohrm metor i roguirad,
Maka cerdiin tha solectac Yoi-
chmmatar is rated for e intendead
measureinenl vaiuss,

Although nol reguires 1o controller
slailup anc agdjustmant, the nest
rricthod of chbtaining Aactua mator
wollage. cument, and speed meas
urererts i with & lundamsnial
viltrneter, digital clame an smmeler.
and & hand-hald fachometer, re-
spechively,

4: Start the Drive

Check the Installation

THIS EQUIPMENT IS AT LINE
YOLTAGE WHEN &-C POWER |5
CONNECTED TO THECONTROL-
LER. CISCOMMECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C PCAWER LINE FRCM
THE COMTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
MALS 147{+) AND &5{-) THAT THE
D-C BUS CAPACITOR(S) IS HS-
EHARGED BEFORE TOUCHING
ANY INTERMAL PARTS OF THE
RONTROLLER. FAILURE TO
DESERYE THESE PRECAU-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE.

1. Make sure b ingul disgconncct
i5 in the OFF position {power
ZFF.

Mako gurz the diive shutdown
imerlocks, such a5 safRiy
switches instalied arcuand the
driven machineg, ars cperationgl.
Wher- activaled, they shold
shut chown the drive.

I

WARNING

GP2000 CONTROLLERS WITH-
OUT THE OPTIONAL BYPASS
MODIFICATIOCN ARE
EQUIFPED WITHA COAST-STOP
PUSHEUTTON. THEUSERMUST
INSTALL A HARDWIRED, OP-
ERATOR-ACCESSIBLE PUSH-
BUTTOM THAT FROVIDES A
POSITIVE INTERRURT AND
SHUTS DOWN THE DRIVE. FAIL-
URE TO OBSERYE THIS FRE-
CAUTION COULD RESULT I
BODILY INJURY.

CAUTION: Make sure electrical
commons ara riat irlermized whan
rnantonng vallage and curenl
painls ey the cortraller,  Failwre 1o
oogene this precaution couldrasuk
in damags 1. or desniction of, the

ROUiprnEnt.

MOT :

Check the Controller and
Enclosure

1. Remowe tne contraller enclosurs
covar, if no: Already removed.

2. Luok lor physcal damage,
remaining imstzllatian debriz,
wire strancs., etko.

3. Use claan, dry. low pressorg Sir
(helow 25 psi) foe raraying
debiris from the controller.

4. Check thal Lharg s adequata
clearance araund the conirallar
foer mir flo,

5. Ghneck that the caniraller is wirsd
comacthy. Hee Figure 3-2 (230
WAC coniroller, Local Zardral],
Figum 3 30460 VAT and 575
WAL contrallcrs, ‘woca Contral],
Fiqure 34 izpeed referance’,
andsar Figurs 3-5 (Remole
Caaralral] .

G. When a mater cvetoad device
ardsor uscr-supalied irtarocks
ar unstion 1oss devices are
inzlalicd, rake sure the fastany-
installd jumper aercss termi-
nals 11 and 12 is remowved.
[Seg Tigure 32 or 3-3.]

i |




fo sing a vallmalar. sheck shat
raied poaves is availadlie on 1Fe
incoming ling sidc and oulgosng
foad sige af the inpui disconnes

CAUTION: Line voltage mustoamre-
spendto contro lerrating. Failure fo
observe this orecauvticn could resu it
i damage L, ar dastruction i, the

Equipment

B. Cheokthat all control and powar
temminal connecticns ars tight.
{Gee Table 3-3 1or inpu? and
auiput acwer termingl Lighlening
iofquas.)

2. Check thal user-supplied input
fuses arein place and sealed in
the usehalders. Wary that the
tuses are correctly rated 1or the
vamtroller. Reler to Takle 2-2,
£:3 ur 2-4 ioe confraller ratings,

10, Chesk the canfinuity of the
luses. Replace any fuse that
regds opan.

Check the Motar

1. \arify that motor namep'ale data
Lorrresponds to the controller
Gutpul ralinggs:

» Voltags: Three-phasc. IF e
motohas dual valtags capa-
bility, warify that i1 is connected
for the vodtags comaspanding
e the input vollage.

o urrent: Nerity that ull-load
currenl does nol excasd {he
conbrciless molbar sine wavs
curient !"ﬁtil'ls:.l. It the medor is
overiramed, verify that the
maoior GDEI'ETiI'IQ cunznl dogs
not exceed 1the controdler's
ridled currert and tha moior
horsspower raling is nat mora
than ang zize larges than e
contraller's nersepower rafing.

+ Fraguency: GO or 50 hertz ar
other irequency consisient
with the canlroller cutput
frequency.

For synchranans matar applica
tipns, conault your Beliance
Elactric Sales Offfna,

4;2

2. Check trat tha miolor is installed
according to the msier nslius
ticon man:al.

A Dreconnes! any power 1acice
COmestian cagacikars connectad
1o the moicy,

4. Fpossible, uncowple the motar
frem 1the criven machinery.

3. Rolale tne rmotar shaft by hand
to checs ihat the motor is free
fearm &ny binding or meznanical
load proble.

§. Checkthat no loose tems, swch
a5 shaft keys, couplings. ats.,
are presani.

=l

Check all conrections for Light-
ness ard praper insuiatian,

4. Chack tha: any maior thermal
switch or overloar davice is
wired correcily.

Motor Overspeed

WARNING

THE USER IS RESPONSIELEFOR
ENSURING THAT DRIVEN MA-
CHINERY, ALL DRIVE-TRAIN
MECHANIEMZ, AND PROCESS
LINE MATERIAL ARE CAFABLE
OF SAFE OUPERATION AT AN
APFLIED FREQUENCY OF THE
OVYERFREQUENCY LIMIT WALUE
TO THE A-C MOTOR. FAILURE
TOOBSERVETHIS FRECAUTION
COULD RESUET IN BODILY M-
JURY.

Check the Transformer [if usad)

1. Chack thal the rating ol the
transformar (1 used) matches
Lher coniraller raquirerienis.
Reter to "Inslall a 1rans‘orme:"
in Chapgtar 3.

¢. Cheaosthat ihe transformar is
Srnnecled for the proper wnli-

&5,

Check the Grounding

THE LIZER IS5 RESPONSIBLE T

MEET ALL CODE REUQUIRE-
MENTS WIiTH RESPECT TO
GROUNDING ALL ECGUIPMENT.
FAILUAE TQ QBSERVE THIS
PRECAUTIONCOULDRESULTIN
SERYEBOOILY INJURY QR LOSS
OF LIFE.

1, Merity Lhat a preperfy sized
ground wirg & inziallad hetwaen
the controller ground terminal
and a suitahble earth ground.
Yorily thal dhe connectians are
fight

£, With an ohrmmetes, check for
anc elimindtae any grownds be-
lween the input poseer [eads 1o
the contraller ground terminal
and between the ouipul powsar
lwari te: the cantraller ground
Larrningl,

d. Werily Ihat a prapery sized
groursd wira is insialled hatween
The metor frame ard a suiania
earn ground and thal the oon-
racticns are tighi

4. With an ohrrimetes. chack ior
and glimirats any grounds be-
tween the moier rame 2nd the
MCAQr powsy laads.

o

Verily thal a properly zlzed
ground wirg iz installcd belwaen
tha Remate Santrol Statian {f
used) and A suitable carch
greurd arsg that the connections
are fight.

& Wonfy thal 2 properly sized
araundd wing iz inslalled between
the fransiormer (il used) angd a
suilabde earth geovund and that
the conmeclions are fight.

. Merify the above grourd wiras
are: rum unbroken.



Start the Contraller

In rmost cases, The following startup
procechne will successfully =tz and
run tha conbioller. This pracedura
requires he controller 1o be contrel
ted focally trom the keypad (Lol
Cortrall. Reoonfiguring fhe conlol-
lar programmeadle unotions 1§ not
NAE2EEATY.

1. Follow e "Sheck the Installa-
tion” prosedare i not zlready
naformed.

2. Make sure 2l powear is OFF.

el a voitoeter on the H00 WO,
1000 VEC, or a similar high
vialtaze scals. Connecl Iha
valtmeder to larminals 1477+
and 45(-1. Read this wollrviater
averny ima yau furn power SFT
I warily thad the G-C bus
capacitor[s is fully discharged.
With n oo minuie afler powesis
OFF, tha ks weliage snould
measure about 20 WEE, The
red Bus Shargs LED an the
Powor Supply and Base Driver
Loard will gradually facke as the
yratane decraases 1o 2en,

4, I the cardraller has acen storad
far lz=s thar six monihs, pro-
rest o BMep 5. 1 he controller
has besn sicred 1o over Six
maontha, form the capaciings] as
Bal ke

THE AEMAINING STEPS TD\

FORAM THE CARACITOR(S) ARE
MADE WITH POVWER ON. EXER-
CISE EXTREME CAUTIOM BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE T OBSERVE
THIS PRECAUTION COULD RE-
SULTINSEYERE BODILY INJURY
OR OS5 OF LIFE.

+ [izgaonnect the matar leads
irom the controller. i o
nacted.

» Tum jhe power DML

NOTE: Wihern the power is
furnod W for tha el K,
the 2-dign't display vall be blank
aod the 4-ongit disbiay wil
show SELF for aporoximatel)y
T second wiis ine monraiier
perfms 3 self-diagrosin

igsh

A the and af 8 successiul
test, the 4-digil d zplay will
Zhcwy 306,

Af the end of an unsucoessil
tersl, Lhies 2-cliget clisplay will
sl 8 hecaclaciniz] number
arv] the 4-digi digglay will
crndinue ta show SELF. Hsafar
o "Traubleshoat 4tia Gontro -
ler® iF this condilion pxizis.

s Cbzemnve that tha valtmealar
reading & tha na bad vaue
with raspect 1o ke appropii-
aled A-C mpul walkage hsted in
Table 4-1.

« _e1ihe controller sil ondis-
urbied for fiflan minutes
while the capacior[s) chargas,
Pul a lag on the controller
thel power is O and haz-
ardous voltage exists.

« Tum h= power JFF. YMerily
the 0-C bus voltage is zero
(read the waltmelsn and the
Bus Charge LEC has fadee
ot

Table 4-1, D-C Bus Yollage Yalue.
| | D-C Voltage

A C | hatwasn 147[4) and 45 ()
linput
line | Moload  Full Load
Voltage im Stap in Aumn
Mode Mode

230 vas | 320VDG JI0NTG
460 WAD | GBSO VDG Gi27 Wi
UL AT ERIIRY I FEE NG

LR

With 1 powner THFF, connest
th= modor leads ta the conlrollar,
il digconnccied, Uncouple the
driven equipment from the
motor, if possible.

THE REMAINING STEPS ARE
MADE WITH POWER OM. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS YOLTAGE
EXISTS. FAILUAE TQ OBSERVE
THIS PRECAUTION COLULD RE-
SLILT M SEVERE BODILY IMNJURY
OR LOSS OF LIFE.

. Tuen the power O, Obsarve

thal the vallmeter reading i3 the
no lead vabkie is1ed in Tablz 4-1,

MOTE: Whrenthe powerls
lurad ON for e frst ime, the
Z-chgyt digpiay will Ge hignk 30
Hhe J-aigit disolay wil show
SELF far aporaximately T sec-
gnd winle the controller perfornms
4 Sl aiagisstic fest

At the end of 3 successiul fest,
the 4-digit display will show 5.0
Thie fallawirg (red: LED: will
lighd: Leoal Conteal, ALUM, FW0D,
and MAN.

At hs e of an unsuccessio
il o 2-mgit display will show
2 hexzdocimal numbar and the
4-cligi1 hsplay will corfinus 1o
showe SELF, Redar to "Tronkble-
sheat the Controller if this con-
dition axists.

Verily 1hal [he following contros
dra salecled (The red LED o
=arh selectad control key will b=
lit. Az

RLIM

FWO

h =l
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f. Prossthe STAST key. The
araeen RUM LEG will light. indi-
cating the contralier i i iha
Run mads. The cantraller will
ramp 1o 1he presel culaut [z,
The d-digit display wilf show the
Ccutpul He (Thea cantralizr is
shipped wila minimum He lac-
tary setal 2 Hz ), the E-igit
display will showe H.

WARMING

OPERATE AT A PREDETER-
MINED MINIMUM SPEEODUNLESS
DISCONNECTED FROM THE
POWER SOURCE. IFTHE APPLI-
CATICM RECUIRES ZERD SPEED
CPERATION WITHOUT SUCH
DISCONNECTION, THE USER IS
RESPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-

ATING FERSONNEL BY PROVID-
[NG SUITABLE GUARDS, AL
DIBLE OF ViSUAL ALARMS, OR
OTHER DEVICES. FAILURE TQ
OBSERYE THIS FRECAUTION
COULD RESULT IN BODILY IN-

JURY,

MOTE: I the mohor doss naf
&lar, press f.‘JE!IJ'rEf i in-
Crodss e spasd enomingh (o
SEAMT orar Siral rofation.

d=d

While the controdar is inihia Run
Mo, vl Can mwanitar the
outt frequency, e oulput
voltage, ann the percenlags o
full-lead armas ™ the contrcller.
Prass the MON key and walsh
the cisplays, The 2-digh display
showes which cutpsl s bairg
ranitared: H o frogquency. U
lur valtage, ard PA for porocnt
age al controller full-load amps
The 3~digit display shows the
acual value of oulput frequency,
voltage, or percentags amper-
age. The display sore s o 1he
next output reading cach lirme
the MON key is pressed. You
can also moniior BFM, if necas-
sary. Rafer tc Function 46, 47,
and 48 in Chapier .

MOTE: Whilcan ¥ ETOR
M, e £-denll display can
show the 22t speed (the speed
Al wiiich fha controllar will acces
ArR [0 oo o starf comrmand (s
giveni Ly prassing the Alor[w
fRp and e The sef spaed wall
enifier show tha infornal spaed
referanoe in Hz T LOCAL" and
TWAN" selaorang gre madel or
show e external spend refer-
eroe (i TODAL sndf “AUTO ar
"REMOTE” ang TAN" or
"REMCTE” and AL spdar
fians are made). s ozefsd to
ansaive e oaxlemal spead
rafergnas as in ha faler vase do
make sure e cantrallar i
fAcT recenirir & s09ed 2ignal,

White in the RLUN ncae, the
s5me internal And axtarial set
spesd Sanais can be obsenen
Tiis {5 afza dane by Jrossiig the
i or[W|key ore time.

10. Press the STOF key 1o initiate
ha Stop mode. The 4-digil
display will shuw the changing
values of the o lpu! being moni-
tared &t he time the STOP key
is presaed.

11. 1 Lhe: diraction of shalt retation s
correct, go o Slep 12, IFenak
refakion iz incar o, cranyge e
reiation directian a5 oo
v Pross the STOP key and wail

uniil the =oicr nas vornpletely
stopped.
= Turn the powar OFF.

« After wernilying the C-C buz
willage is 2o, mverse any
tee a1 1Re theoo malor power
igads.

e Turm the power OM and press
the BTARI kay.



1&, The sp=ed ni the A-C induction

maator shall varies with the con-
fraller sulaul He. {See Chapler
& for a dascriplion aof coniralle
lundamenials.] Changing the
output Bz =ating is Sirnilar 1o
chianging he posibon of 2 2p00d
polwith ana.og confrallers.
Pressing 1r1c[£ar|1|heyﬂ will
charge the outpul H7 seitings:
than, pressing the SET key will
kock in the values. The ZET kay
2 reeded to lock in the naw
wvalues, The oculput Hr satting
may e charged whils gither in
tha Run moda er Stoo mods
using the &|, ¥ ang SET
keys, The 4-digil ceeplay will
show this walue in H> and the 2-
digit display will ba Hani.

Using fha[&] ey or ¥ kay,
charge the cutpul Hz settings
and rur the motar withaut any
kiEd across he speed range.
[The contrgller is shipped with
the speed range izctory sat at
adl o RO Hz

WOTE: ¥ the ppiicekion re-
gfeares Ko o ienurn A g
meirn Bz seihngs o Do changad,
S8 Furckans 3, 4 35, 2nd 3 10
Chaper 3,

1335, IF the motar iz unloaded and
does ned pperate satislactaniby,

qo i Ghapder 7 pdhiersisa, go o

Stap 14

14. Press the STOP key. Wait 1aor
e modor to cemplelely slop.
~urmi tha power OFF.

THIS EQUIPMENT IS AT LINE
VYOLTAGE WHEHN A-C POWER 1S
CONMMECTEDTCO THECONTROL=
LER. DISCONNECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C POWER LINE FROM
THE CONTHOLLER. AFTER
FPOWER |5 REMOVED, YERIFY
WITH A VYOLTMETER AT TERMI-
MALS 147{+) AND 45(-} THAT THE
D-C BUS CAPACITOR(S) IS DIS-
CHARGED BEFORE TOUCHING
ANY INTERMAL PARTS OF THE
CONTROLLER. FAILURE T
OHSEAVE THESE PRECAL-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE.

15, Couple the driven eguipment 1o

the rclor, & net already coupled.

16, With the powor O, press the
ETART key.

17, Hun the drive aeross b spoed
rarige under load.

1&. Pregs the STOR kay.

1%, Tum the power OFF. Aftar veri
Tying the B-C bus voltags is
20, remaoys g woltasaeter and
Gy ol enskrumenialon con
neciad cunsg stariup.

20 RAeplace and secure the control-

[ enclosure cower.

If the drive operales salislacto-
rily . s1ArUE s cormplets.

If the drive does not aperate
satisfactonly, ga the Chapter 5.
The factory ==t values of gro-
gramrnzbde lunctives, such as
the followirg, may nasd Lo be
adjusled:

+ gomalaraban and decelerstion
fimes (Funclions 1, 2, 44, and
48]

+ U and nraximum
speed (Functinns 3, 4, 38, and
43]

=« curreni limit [Funection G

« manual lorogue bacsi
tFunctan 7)

= bises reguency (Function 171)

v Slap Aade saleshan
rFunctar S

= line—dip-ride-thraugh
fFunctian 27).

4.5






5: Adjust the Controller Functions

OHLY QUALIFIED ELECTRIGAL

PERSONMEL EAMILIAR WITH
THE CONSTRUCTION AND OF- !
ERATICMN OF THIS EQUIPMENT §
AND THE HAZARDS INVOLVED i
SHOULD START AND ADJUST
IT. READ AMD LINDERSTAND
THIS MAMNUAL INITS ENTIRETY
BEFORE FROCEEDING. FAlL-
URE TC OBSERYE THIZ PRE-
CAUTION COULD RESLULT IN
SEVERE BODILY INJURY OR
LOS5 OF UFE.

Introduction to
Frogrammable Functions

The controder ofiers users 57
aoftware functiors that are ailhar
selectable or adjusiables by using
tha pragrars keys on the keygad.
The lactory preset values lor theso
Wnchicns Suit & wids ranpe af
stardiard applicalions. To Sonhgurs
*he controller for a specilic applica-
“ion, aclivale and acjust the valcs
of these furclions as necassary,

Thiz zhaptar deserbas how 1o
confifqure the chntroll2r using tha
kevoad ard disaglays. N afso gives a
complate dzeoription of each func-
tion by its assigned funcion num
bar. The functians st is i numer-
cal order by the assigned functan
nurbes, You can scroli through
thea list in azcending order with k=
PEM key. A guick reterence sum
rriary ol ese leneticns, alse m
numerigal arder by tha funglion
number, is givan in Tabla 2-3 a1 the
enc of 1hs man.g;.

Function Menus and Pesswords

Ta simplity tha configuration proc-
ass. e scdbwars funclions el is
divided Inte we swenus. The first
Menl Gentains savan functions (¢
through B]. Furctions O thrcugh 5
ara commanly wsed 10 &d,ust the
cariroller far simple applicat ans.
Fumnctian &, which permits access 10
the scoand menu, requines a pass-
word before it can be changedic
allaw access 1o Fanclions 7 through
7. Undil tha pas==word is given ard
U Fonclicen B paramolor s
changed, you car zcrall and madily
orly the first mend funclions.

The ascond meny functionas alioe
yau 1o adjust the contreller far mare
complex anplications. Some of
these functicns cannot B2 selerted

without eniering & secand paseward.

Thexse funclions weo satedy raladed
and should De used only with 3

terough Lnderstanding of their
nanire.

Configuring the Controlier

1. Turn ihe powsr O i not already
O
2. Press e STOP kay to canlirm

e contreller = in the Slop
mizde,

d. Press the PGM key. The Pra-
grarn Enzable LED will light.

NOTE: The confrallar iz shipoad
from the factony with the Pro-
rarn jurmger in fhe J& positon.
Thus uerper must Bein the J5
pasthen in ardar for the Program
Ermaitte LED fa hahi and configu-
rahon af the controlar io be
pazsible. i ffuz LED does nof
tigler, fhe jumper is i e J5
paszition. To change fig pasition,
pedarm ine follzwing:

= P the powear OFE,

= Aemovo (Ao o eorcy.

= Werdfy with 2 voltmeder at
terminals 7470+ and 451-)
that tha O-C Dug voliage is
bl o

= lacite e PRograrn utoer
cn e mguishar fSee FLgure
2 or 3-3).

+  Change Mhe jumper posiiiar.

In the J& fFProgram Enatbila}
pasion, e Srograk Enatye
LED vl gt wehon the PGM
RE (5 orassed and changimg
e carimier 2anfgurahon
wil! e possils,

N the J& rPragran Disable;
pagition, tha Pragram Enalfla
LED will nat light ard un-
sutharized data gnry will Be
prevanied. Funcihion valkss
car b wietwend o Kee d-gliqif
chrseiay bt cannol e
clrargend,

+  Bawlace e covar.

= Tum the powar DN amd walt
for the conrallar o compiete
its seif-oiagnosic fesl,

5:1



4. Praes tha PGM key to sonoll
throuwgh th= furctians lisi to the
desired functinn nurnber. Thea
luncticn numbesr will shaw an the
2 cigit cisplay and b2 tunclion
value slored in memory will show
on Lhe 4 oigif display.

£. Tochange tha valln ol a particu
lar function, scrall i she function
numbar y2-digit dizalay;, Each
funition has a range o2 values
that can oo entceed ar Selaeclac,
Prass the [&] ar[® key 2
incraasa ar dacradss he value
shown in dhe 4-digit disp ay. The
saitweara will nat 2llow vou o
make seleclions cutsde
funciicn's range.

MOTE: The funchion descriolion
incilded in this chaplor oives the
draiiakia seleciians or the walis
range, as applicgfe. The valpe
=gt al the Goiony (inival factany
sathng) /2 also Msfad,

E. Aferchanging & function walus
wilh tha|&| 2nd ¥ keyz. press
the: SE | key i ook the new dzta
in the controllar menoey.

Depend ng on the specilic
applicaticn, &n IET {aul may
oLt with this new satting when
tne contreller iz pug in the: Hun
moda. It an IET doas acour, jhe
sardraller will stcp and the 4-Hiqis
chisplay wili indicate the code of
the IFT causing e failure. Tzbla
7= summarizes these codus.
The controllae canmal eun while in
an iET stale. Rased the contraol-
&r by pressing thee STOP kay.
Clzar ihe faul which may raguira
d raw lusotian valua 1o ke
cnterad.

MOTE: The contraler s shioped
WA preser values hal will nor
cause IET Mo aedar oozl

b wlaie | Kl

5:2

7. When selaclioris and changes

are campieto, prass the WMON
=2y ane bma 1 retum o ths Sioo
macks.

If the MOIN <2y is prosced 3
gecond time, the 4-cgit display
wiil shever tha code of the: last
cicarming IET. I there hawve hesn
ra IETS. Ihe display will show
G0, To ratuen 1o the Stop
mede, press the STOP kay.

. While i the Bun mede, the

Program Enable 15 locked aut;
the Program Enable LED wili no
light cven if the PGM kay is
pressad. To return the maniar
feriurg, prass the MOMN key,

First Menu Functions

0 LocalRemote Qperation
Conirol

Paremeter Seleclion
0 = Local Contral {Keypad)
1 = Remoite Cantral (Tenminmi
Shripl
2 - Remcie Control (Ssliance 'O
Port — requinss aplinal
Rail ntarfane Card)

initial Selting
0

Aescription
Wien 0O is salectad, operational
contrel iz through the keypad and
the LOGAL LED iz 4. When | of
2 i& selectad. he cantrallar is
caaraied ramately and the
REMCTE LED is lit. A1k
Remate mods [1 or 2), the
cordreller ocaclivales tha FUMN/
JOG, FWEYREY, ancd ALTOY
MM keypad keys. The ETOPR
kay remaing lunctional. The
oonsraller will motb alom solactian
af 2 unless the aptional Rail
Irileriacs Zard is inatallad 2nd
wared i the cardraller.



1 Accekeration Time

Adjustmen! Rangs
6.0 - 3400 szconds

Initiaf Setling
20.0

Deseripdion
Accelrration tme i Lhe rgsmeal
Eme i which ihe motor reachos
maximum Hz afler starting. The
acceleration rate chertz/secord)
depends on the mazimum Hz
setting, | an acceleraiion time
fzster thin & senands is required,
sze Function 44 1F the micdor
Icad inesdia is high ewodtor e
rurrent | mit [Furction 5) saiting
is tac low. acoakeralon Sme will
ber lunger Lhan e preset tima,
Far jog sccelaration fime, ses
Functiar &1,

MOTE: Wih vory fas! aoceleca
Hon evas, e mator may drawr
SACEASE CUTEN resUimg 0 An
orerirent (JC-AIET, To
21 1his caraihon, reserl e
Bccelarzhion vme for a fonger
oenod

2 Decelaration Time

Adjustren! Rangs
5.0 2000 sacomis
Initial Setfing
20,0

Descriplior
Crxleration me is the normal
Eme iz which tha modar da
redsas from nagiriam He Lo
72ra Hr. Therefore, she decsal-
eraticn raie [herz zesond]
depends an Lhe masimam Hz
gztting. [ &decaleralion time
laster than & seconds s reguired,
s Funclion 45, For jog decel-
eration tre, see Fungtion 2.

Maoie: Mainr lngd imarhd 2nd inpud
ine condivans oFn extenn the
decelaraiion hrng to d vl
groaier Nan ihe pressel ime.

Wirh vary faai decaiprabion Himes,
fEgeEnReraive mokor vORAge iy
chrarge uo the 020 bus vollagy
causivrg  fagl bus vollage (LY
IET. To swowd an

JET movaibiar, resst the decelara-

tizn fime for & langer penod. I 2
vocslaralion hirne fastar iiarm e
adcaribg Fane s redoired
frsial an apkiaral Denarmie
Hraking Hir.

3 Minimum Hz

Adjisirmant Ramnge

5.0 - B He

inifal Setting

LA

Desecripliion

DAMNGER

THE DRIVE IS INTENDED T4 OP-
ERATE AT A FPREDETERMINED
MIMIMUL SPEED UMLESS DIS-
CONNECTED FROM THE FOW-
ER SOURCE. IF THE APPLICA.
TION RECQUIRES ZERO SPEED
OPFERATION WITHOUT SUCH
DISCONNECTION, THE USER 1S
RESPONSIBLE FOR ASSURING
SAFE CONBITIONS FOR DPER-
ATING PERSONMEL BY PRO-
VIDING SUITABLE GUARDS,
AUDIEBLE CR VISUAL ALARMS,
R OTHER DEYICES. FAILLURE
T OB5SERYE THIS PRECAL-
TION COULD BESLULTIN BODILY
IMJLIRY.

Minimum Hz speed vakie jakes
pricrity awver ather lunction
seticggs such as ag and presst
speeds.

B by =gs 2
3 :
E :

[}
= 3
n 1}
= '
e — :
v T
] El
Erlz-e Spunezl Fofiroares

WHEFE:

5 W KR IHFLT RSSEFSHCE
E n WAXEIVAILF,TREFEFENCE

REFEFEMGE
TVEE ) B
FOLIASE U FR-REe o b
LdlrH=E ENTSA "ZE1rA
GJFHENT | oA HET
FFECLENCY | uH. 1.5 KHe

Koo He is the &1 nirmum
oulpul Iraguency valea Lhal can
ke reached with the [W key.
Minimurn Hz should alweys e
Kawear Ian masimium Hz (Fung
fian 43, and {he spoed salkng
valug mus! aiways be wilin
ninimnurm ancd maximem Hz
Whan the ALITO key is selectad
1o contral specd by an cxlomal
prosess canlsal signal, the gain
foutaut frequencyispesd -aler-
enc=) can be adjustad wilh 1ne
enirlimurn Hz seiting and/'or the

rmaxi:num Hz satling. S2e Fgure

o1,

If & minimum Hz lawer tihan & Hz
i5 raguirad, contact Asliancs
Eleslric lor the scoond cassward
1o access Fuaction 43, Exiended
Minimum Hz Rangs,

Figure 5=1. Relationship of CGulput
Frequency and Speed Reference
for Process Conirol Auta Selec-
lion.

33




4 Mazimum Hz

Adiustmant Bange
150 - Cverlreguericy Limil
NOTE: Chvanrequency Limit
SEunChion JH; s facione saf 2t 30
Ha.

initial Sedling
B0.0

Descriplion

WARNING

T e —

FOR ENGURING THAT DRIVEN
MACHINERY, ALL DRIVE-TRAIN
MECHANISMS, AMD PROCESS
LINE MATERIAL ARE GAFPABELE
OF SAFE OPERATIOM AT A
SPEED EQUIVALENT TO AT
LEAST THAT WHICH WOULD
RESULTFROMAN APPLIEDFRE-
GQUENCY 20% ABOVE THE
| OVERFREQUENCY LIMIT {(FUNC-
TION 38y,  FAILURE TO OB-
SEAVE THIS PRECAUTION
COULD RESULT IN BODILY
IMJURY.

Maximum frequency is the
miAximum oyt frequency valus
lhiad car be reached with tha [A]
key. Whet ALTO s selected to
provide zn exlemal speed
raferanocs ol 10 VDC, 20 mA. ar
100 KHz irdo e contrallar, the
gair San be adjusted with the
minimum Hz seting andror the
maximuem He seliing. Swe Figurs
g-1,

Maximum Hz can be pro-
gramm=d beiweszn 15 Hr gnd 90
Hz in the lirsl menw. If & maxi-
muar Hz higher than %1 Hz is
requarad. confas! Reliance
Elzctric: for the sscond password
1o aceess Functian 38, Cwverre-
quency Lamit

a0

5 Curmmend Eimit
Adjusiment Rame

AC - 1809 ratad cumani

fnffial Sehting

150

Description

7

THIs legiure provides the means
e imit moier ouiput orgue.
When cutput currant aHempss o
Coceed Lhe praset curment limii

level, motar spead s decreased.

This featura autornabealy po-
vickes an adjustablc ferque lirnd
Far tha drivan equipment, (Soo
Functian 55 il IET tripping
cosurred, under currant limit
conditions.)

Expand 1o Secand Menu

Paramgler Selection

0 = Basic (Fiest Manu Ok
1= Expand o Sacond Maru

Initial Setting

a

Pessword

D30

Daseriplion

Mot sicnple applications wiil
resuirg on.y the adjustable

funclions iound in the firs; men,

Whar you scroll through the
funetions list with the PGM kay,
al Functan & the ligt wili com:
plets its cvcle and melurmn Lo
Function 0. Mote that the Fro
gram Enghle LED goes o whan
you reach Funclion 6. This
incicates that you cannot modily

this function without 8 passwod,

DANGER

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND GP-
ERATHIN OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD START, ADJUST, OP-
ERATE, ANDVOR SERVICE IT.
READ AND UNDERSTAND THIS
MANUAL IN ITS ENTIRETY BE-
FORE PROCEEDING. FAILURE
T3 QBSEAVE THIS PRECALU-
TION COULD RESLLT IM SE-
VERE BODILY INJURY OR LOSS
OF LIFE.

I wour applicatian rzouires
changing any unclion found in
the second menw, complete the
tailawing te gain access to the
second menu:;

+ With tha PGM key, s=le]
Furetion &.

Prass and hold in the SET
by uni: D000 flaghes in tha
4-digit display (approximatealy
de2conng.

v Enter passward 306 with the
[&]and [¥ keys. When the
a-chil display =haws this
walue, prass the SET key.

+ Tha d-digit display will change
[ G {Funclion & values for
Rasic — firsl meanu only], and
the Program Enabile EED will
lighs.

r  Changa thae J valug Lo 1 widh
the & key ano prass Lhe SET
kay.

Mow, when you press the PG
key Lo suroll ihe funcfon ligl, you
will scroll Lo Function 7 and ar
thrceigh the lesl. A long as the
paramater remains selacted &t 1,
wau e view and madify mast of
e funclons inthe lisi. Ta
ciharge Funalian 6 back ta irst
manu only,* repeal this sassword
procass and select O




Second Menu Functions

7 Marnual Torgue Boost

Adjusiment Range
£ - 10% woltage

Inifisl Zefting
2

Deseription

WARNING

THE DRIVE IS INTENDED TO
OPERATE AT A PREDETER-
MINED MINIMUMSPEEDUNLESS
DISCONNECTED FROM THE
POWER SOURCE. TO ENSURE
MOTOR ROTATION AT THE
MINIMUN  SPEED SETTING,
TORGQUE BOOST MUST BE
PROPERLY ADJUSTED, FAIL-
URE TD OBSERYE THIS PRE-
CAUTION COULD RESULT IN
BODILY INJURY.

1o W kage |7
Hil

sl
Torg
Soud

I mguacy 1iHz)

Fri.Eass Fisnnass

Tarque hoast is requined to ofzs
the wvodage drop ol the &G rmotor
al low speeds loprodusz a
constant iorue capahility, For
Ir'ctian kads and large inertia
Liads. & high starling sorque level
Tay be necced. Manual lomue
boast is eflective anly at speeds
wwer than half of base fre-
quency. Figure 3-2 ilfustrates the
rmanual iorgue boost adjustabie
range and b= WHz charasteris-
ties.

K 1he tamus acast seding is oo
bk ar the accaiaralion famp =
g fast, the moior may draw
EXCEGSIVE Starting current, This
could Cause an cvancurmen;
COC-A or QG |ET. Also, foo
mizch terque boast may cause
excessiva molar heal aref motor
naise.

Figure 5-2. Manual Torque Boost
Adjustable Range.

B Jog Froguency

Adjustment Range
0.0 -G0.0 Hz

fnitial Sefting
6.0

Description
Jagging can be accomplished in
zithar Local Cantral or Aemots
Cortrol. Jog freguercy can b=
sl from 20 e S0.0 Hz and is
independent from any ather set
spead. The actual ausput fre-
qu=ncy Far jog is autamatical by
limized betaaen minimum and
rRziriam Hr.

Joy speed cannot ba changad
wilh the & |ard [F keys whils

iha cantmaller is in the Bun moga.

The enly way fo changa Jog
spesd s 10 pul the contrallar in

ha iop mede, selact Fonction d

witn1he PGM key, and reset the
jog frequency valus,

Tha fraquency of jiog speed
cwarrides the Aavgidance Ira-
guency of Fanctian 19, 206, 21
and 22

g Stop Mode Selection
Paramaiar Safection

[ = Coast-to-rest
1 = Ramp-1o-rest

Initial Setting

i

Drescription

With pararnetar "0° selected,
prasang the STOP key or Qiving
an extarna Stap command
Zaeses the rmolor bo coast 1o a
rest. With parameter "1" sc-
lecied. pressing the STOP key ar
giving an external Btop command
Gausas Lhe mobor bo mmpto a
res] within g time equal to or
graaler than e preset decsiera-
fiary firma [Fundlian 2).

5:5



10 Aubomeatic Flux Condral

Adjushmant Bange
[ - 5% rated voltage

initial Setting
1]

Descripiion
Autamatic flux conire oplimires
e rrotar rnagrestic Hax and,
lhus, the rmotor cutput torque. b
sensas the outpul current and
adiusts ha carrespanding
vialtRoe ta pravids the idegl flps
and formue condidians of the
raler.  This cormaensaled
violtage is adjustable from 3 ta
2% rated voltags at 1005 el
load current of the contrailer.

Figure 5-3 illustrates the subc-
mat flux contro! adjustable
recnoe ws well as the WHz char-
actenstics walk Lolh auiomatic
fun contral and manual ferque
beast. For aplimsam peroom-
angza. low tarque kazds should he
et at ihe low end ol tha rangs
[*0%5; and high dorgqua locds at
the high and (233

LiutpLE willags |7

o

¢ R git]
[HHM]
S H |

o M2 in

Fragasey bz
o Easn koA Ay

VS put vutego canrnl 7R hanar ihan
o wchags.

11 Base Frequency Salection
(Yols'Hz Ratio)

Adjustment Ramge
0.0 - 400.0 He

Inifisl Seltimg
E0.0

Descripton
The base fregquency salectiar is
uzed b adjusd the confrollsr
culpul volts'hertz 7atin. Bass
frequency is the sef frequency
Eetwoon 30 400 He at which the
ot vellage reacres maximum
voltage. Maximum vollage s
adjustable, f necassary, Sea
Function 4% and 50.

Balow basa fraquency. oulput
velage varies with nutpul fre
Guency gucording o the WHr
adjuzimant (raterred io a5 tha
corstanl lorgue range). Above
bast lrequency, autpul vallage is
held constant 23 requanoy
incragses [refamrad tn as the
wansiani horsepnwsr ranga).
Frure 5-4 shows the selatonzhip
af base froquency and Y-z

NOTE: The VWiHz ratio is affociod
B the seikings of Fuiamaiis fux
canteol (Funchion 11 sod manwad
farquc Doost JFunchon ©L

In narmal constan targque apali-
cations, base frequency should
equal maximus Hz.

Figure & 3. Aulomatic Flux
Control Adjustable Rangec.

36

M -
7 A -
5! i
4 ;o
® af Heer

o
2 [ =) An
L=l N L |

Figure 5-4. Helath;ﬁshlp of Base Fraguency and WHz Selection for

Canstant Torque Applications.




12 Electranic Thermal Cverload
Selectipn

Faramefaer Sefection
0 — Momrnal hWodo:
i = Forced Cooled Moior

inifial Seltirg
0

Descriphiod
The function af an electranic
lharrral cvedoad is similar 1o A
matcr overlead relay beoaure i
limits autput current 1o the motor.
Function 12 allows selactinn of
an autplt cument prodile hes:
suited for the type af mator to be
rure. Functicnr 13 @lowws s ust-
mant of the aulput currerd value.
Mate that, whil the alactonic
trermal overlaad funclions
similarly b & rnolor coerload
reiay, d is nat accuraty balew 5
Hz and duas Aol meagwre 3t al
moice femperature. & 1ampera-
1. re maas.unng osvics s the besl
way b thermally protect 2 moior
urdcr all conditions

A Funciion 12, O ssleclion is bost
suited for motoers wilh cocling
lans infegral 1o the melor shafl.
such as totaly enclosed fan
cnled TEFS ar nper dripprocf
CDF motar fypes. Sslectian 1 is
best suiled lar motors with
cooling that iz independant of
mator speed, such ag matars
with zonstant spesd cooling fans
or tatally enclosed non-ventilated
TEMY matar bypes. Figura 5-5
shows the allowable conlinauas
cLrrent with respea ta spaed
dautput Hzp far each sedaction
wilh Funetion 13 set at 50% and
1003

150

Tl ---

‘maci
sy

Akt
ColinuesuE GurianT 1%

ofcsgnla
Coart manas Cuarrrnlk
T

a 4 1 0

Jutput Fequancy (Hi)

Eicl 11 . L

Caatnd g Framuanoy [Hz|

SELECTHIN 0 (MORMAL MOTIA) SELECTION 1 (FORGED COOLED MOTUR)

Figure 53, Allowable Comntinuaus Current vs Owlput Hx {with Function 13 at 50% and 100% Seltings).



13 Electronic Thermal Overload
Lewal

Figure 56 illuslrates curves for
the elzctreqic thermal overload
wilh 1he foroed cooled motor

Adjushment Range i e J 7
20 - 100F% ratad curren: Apmclivn -l 1005 dnd Eﬁ'm'.
i ! Table 5-1 shows tha approximate
tratial Sefting rip e in seconds vs, the
10 cutzLt cureat at vaious ehec-
Description iremic averdoad heveds and fns-

Thea adjusimens of this funsion is

u=aful il the motor harsepoaear
rat’'ng is less than hs controller
horsepowar size. Using the
karreulzs aelow, alculate he
satting level 25 a porcentages of
ME MM Continueus cumant:

queries. For exampla, it the
cverlcad seting level iz 100%;,
whan a matar ngns with | 50
lozd a1 B3 Hz, an |ET will ocour
after cne minuie.

hulor Full Load Currant

NOTE: The calcwlaled o times
Givar in Tabie & T are based
uikn el cvenioad g, I sue
CESSPE NS Gocun, e o tres
a2 shortened Yo rmore clasely
simulaie the aparalan of a
mechanicd! lemperatore oloniaas
geica,

CAUTION: If molors arg wired in
parzllel on she ouiput of the: Sontzal-
ler, dn not wse the  elecironic
tharma!l averload function. LUse
separats moter cveroad relays an
each individual mutor.  Failure to
observe this pracaution coukd resul;
in damage o, o destrucion ol thie
aquipament.

Seting Level £%:] - #1140
Controller Jutpul Raled Curren:
I !
.n i
= =
genil L4 |I—
== — "'\-\._|, |
-E
&
E
T
=
150G
Zurrant Liny
rndiien
L 100 b= B 207
Soflredber Gooawt Soarel (76

Figure 5-6. Electronic Thermal Overicad Gurves far Forced Cooled
Motor Selection at 50% and 100% Owverload Levels.



Tahle 5-1. Trip Time for Qverload Protection Based on First Trlp.
MOTE: Funchian 12, Electronic Thenma! Cverload, (s set at

Elecironlc Trlp Fime {socand}
Thermal Chuipul T :
Current utput Frequency (Hz)
Cvercad e |
Lewel 0% &l 1o 30 o5 20 15 w5
ac R e H == o w
=L £ = = = e 4345
L1H = =a - £ L aEE
k18 = == w 3 361 131
?E = (= -] ot FHAE | 15 ﬂﬂ
i .. 2188 164 e HE
10 a0 T I p-r B 11 ) g4
Lt e 334 12 ™ 57 b
110 547 - a5 Hi B1 47 3
1 14 ns £ ] 0] k|
130 [ | 53 qz 25 e
1=0 b fali ad a5 A1 ar
1l 20 15 ; 3B ke, o az
i ¥ [ - —
el ea A5 -AT Ta g7 45
Wl 142 14 =5 =20 4o b
az 12 157 £a RE a5 ac Hd
T G 51 4| 14 b a
TE &4 g 21 g £4 Pt
1
£ S Az SET 7o LY 15
e i 131 &1 56 an 57
Bl 'od 125 (] 53 sE a7 52
i &3 E4 4 aF 32 5
1N 47 " 2 2 e =
150 A i 23 3 i -5
il = =44 127 5 b 45,
L ploE] 121 75 55 i T
50 g 74 £4 41 35 an
0 1CC ™ =3 3 uky =0 F
110 g2 41 14 51 28 22
130 34 23 13 2z 23 n
150 o as 0 14 17 15
4l - RS 127 73 ar 4E
e i 71 5 42 IE
=1 B Bl Ex | 53 =5
40 dl; Bl 41 a5 4z 24 %4
10 4 36 a a7 a1
113 38 3 a1 =3 29 13
137 L a3 an 5 5
15 It A | 4 e 13
=H] o 334 aT i 57 44
ol 151 a5 Eil: En 45 31
vd i &5 44 5 a1 a7
&1 43 4] 21 1 ra 25 a2
sl a1 1 A 2 L4 51 13
‘3 75 25 22 Hn “F 17
A, 24 | 13 e ‘B 13
LU ¢ i 15 14 = 12
L : 14 [ i2 1 11 12

14 LinearS-Curve Acceleration

Porameier Soteciiomn
} = Limear Acceleration
1 = 5-Curve Accolaralian

Inftlal Serting
1]

Deacription
When S-Curve Accelaration is
salectad, acceleration will begin
ard enc slowly. The accelsraticn
me sglal Fusction 1 will remain
the zame, Fiqure -7 illustrates
S-Curve aceeleration,

—
;1- i
= 1
L
=
o i
bt i
=1
= |
=3 I
o |
|
|
|
Zran Zinish

Tirne

Figure 5 7. 5-Curve Acceleration.

5-8



15 Linean'S-Curve Daceleration

Faramater Seleciian
0 = Lineas Deceleration
i1 = 5-Curee Dersleration
Initisf Seling
]
Dascription
When 5-Curnve deceleration is
ezlected, deceleralion will Degin
and end slewly. Tha decelera-
Liory flirme s2t af Function 2 will
rermain the same. Figura G-
illustrates S-Curve cecelaratian.

Culpil Fremuangy

Zaarl Sirnah

Timre

16,17, 18  Muli-Speed Preset
(MS1, MS2, MS3)

Adjustrmient Range
0.0 - 400.0 Hz

Initial Setting
a0

Bescrioh
Wihan tha conlralker is coritolled
remztely (Funclion &, Faramelc
1 o0 2). the contro ler Can be
corfqured 1o run at three diifar-
ent presst speeds. The fre-
gueanay af each presat speed is
limiteg b=tw=en minimum and
maximura Hz.

To select 110 3 presel spocd

walups,

= Solihe reguency evel Tor
pach desired spead lavel
[Functione 16, 17. and 18}
using the [A], W), ard SET
heys.

+ Enable the desired spesd

Ival by wiring 10 the apgrapti-

ate terminals according fo
Tabla 5-2. Sea Figure 35,

Wher the cincuit is closad, the
Muit-Speed Preset functicn
cverndes the eaternal speed
relerence, causing the cuipit
frequency to acocelerale or
CaGalarals o Lhe pregal aval
(ME1, ME2, o0 MEE. When the
circuit is ogen, contral is relumed
to the extema spaed relerence
signal. Thea fragquancy al gach
presel specd ovormidos The
avoidancs frequency of Funglian
19,20, 21, and 22. Figure 5-%
shows 8 typical mulii-spaen
prazet applica-ian.

MOTE: The Muli-S5nean Presar
&5 gnabilad vahen pacdrnatar 0 i
selecled vy Fanclion 37, Whes
pararetor 108 soipcled in Fuhe
Hon 57, the saime foringly 17
Ana 18 Wil Lepane oz for jhe
Sz MOP.

Table 52, Terminal Conneclions
for Muki-Speed Preset

Functlon Franai Tarmresl (F1)
Mumbsar Spead Cannecilon
IE M= i 171012
1+ S 1 k- = ! 1281012
1m ooMEY ivard-"amn1>

Figue 5-8. 3-Curve Deceieration,

L i)

SrRpIRne

Pregen kiG3
Prases Mol |

Mregen M

Apard
Ezhmmence

i
Swrfzh KIS - DIF-Y I o

S kh M52 OPEN CFPEN

JFEY

CLCEED

Ima

L-_r5ED OFEM

= [IPEM

Fryura 5-3. Typical Multi-Speed Preset Application.




149, 20, 21 Avoldance Frequency
{AF1, AF2, AFZ)

Adiusrtment Ramge
Q.0 - 4000 He

initial Setiing
n.o

Descripfion
Crperatieg & motar continunusly
al a paricular requenty may
cause wibralional resanancs
wishin the mackine. Thrae
indepencent avaidanc: fraguan
Gies ean be pragrammad 1o
present modor vibration at these
crtical fraquencics, See Figurs
=11,

Tha acleal cutpat frecueney =
limited baiwean reinium and
raxirmum Hz. This funciion (19,
20, or 21) 18 used with Furctian
28, Avnidance Frequancy Bard.

The avoidance frequency fune-
fian i alleciva in bath Inzal And

rernota contng, Mormal zorelera-

Ear: and ¢ecaleration is unad-
lecled Dy this funciion.

¢ Ay danio
Finzzuse e
Ecrd

AN ..1...,;'

Cupul | ey

—_—

3 10 VIR

Ecla—ia bpoed Fobeene

Figure 5-10. Avoidance
Fraguency Operation.

X2 Avoidance Fregquency Band
(AFB}

Adiuesiment Rahge
(2 -16.0 Hz

iniiig! Settimg
o2

Descriplion
This function iz applicablz with
Funciions 12, 20, ardd 21 [Awvaid-
ance Fraquency]. The aword-
ance Faguency band seleciion
will appty ' eack af tha three
avoidance frequoncics sel in
Furslons 19,20, ana 21, The
actuzl range nf avoidance
frequency is calculaied by the
fall rwsing fareula:

aFt- OB papry AR

whaTa
AF1 = Awaiclanns Frequency

[sR1with Functicns 18,

20, &nd 21]

AFE = Awvnidance Freguency
Band [=et with Funu
fian 22}

F. = Awivancs Range

Ta sakecl 1 103 avodance
fraguescy Jands:

Lsing the ) m, znd SET
kays, et each avoidancy
Faguency value (AF1, SAF2,
argl AF3 at Function 18, 20,
ared 21, respectivaly’! as
nzedad. Each of thesa
values musl ba blween
minirnum and rmasimor T,

Using the & , ¥ and SE1
keys while al ¥ unction 2,
seloct e desired avoidancs
‘requency bard that will be
applied 10 cach aveidgancs
roequency valus.

The Fallawi~g exampla illustiales
Fow avaidance froguency works.
Assume the iollowisg:

= Klinimum Hz is sat at 10.0.
+  Moirmunm Hz s Set st Sl

Chrput speed ollows 20 10
WOC process sianal

o Desired avoidanca frequency
(AF1)is 40 Hz,

Desired avcidance frequeancy
tandwidth (AFB) is 10 Hz,
10

R aa
AD- 5= Fpe 80+

35 Hz = Fps 45Hr

Beipre apphving avaidance
freqquensy values, the: process
signal waltage produces oulpui
irequency a5 Tolloews:

0 WaZ = 100Hz
L0V - 3R Hz
GaVoL - 39.0 Hz
LEVDC = 385 H:
G.6WDD - 43.0 He
FONDZ = 450 He
TANWDE = 455 He
10,0 VD2 = 500 He

Adtar apalying avordance fre-
quency values, the oty fra-
quency will be:

Rafarancs |rorudse
o VDE - 109 Hr
5O WVDEC — 354 HF
BAVDE = 3h.0Hz
LA VDO = 35.0 Hz
8.E WD = 36.0H:
TOWIC = 380 H:
71WIC = 4ER Hsr
1C.0 VD& = GO0 He

Relerence Decredse
TAVDS = 455 H=
TONDE = 450 He
A.6 WDE = 450 Hz
9805 = 450 He
EENDC = 250 |7
50%0C = 950 Hr
G NCG - 100 Hz



23 variable Torgue Valis ' Hz Curve
Seloction

Parameter Selection
C = Canstan! Tosque Surve
1 = Variahle Tarque Curve
iritial Setfing
a

Description

WARNING

THE DRIVE IS INTENDED T
OPERATE AT A PAEDETER-
MINED MINIMUM SPEED UMLESS
DISCONMNECTED FROM THE
FOWER SOURCE. TO EMSLIRE
MOTOR ROTATION AT THE
MINIMUM SPEED SETTING,
TORQUE BOOST (FUNCTION 7
MUST BE PROPERLY AD-
JUSTED. FAILURETO OBSERVE
THIZ PRECAUTICM COULD RE-
SULT IN BODILY IMNJURY.

The constant torque surva is
used for canstant torsue loads;
iha variable targne cured s usad
1oy variatda tforque loads. Figure
11 shows the variable tnrgue
CLIFyE,

100 —
i
: 1
S i
3 !
T 1
H .
= 1
= i
1
1
Iresize -
Daost .
u ] Fm
Fregmnzy Jhz)

~u = Base Froqunrny
=-S5 He

Figura 5-11. Variable Torque
Curve.

- I

24,35 26 D-C Braking

Adfustment Range
24 Operation Time; {0 - 200
S2CON0S
25 Volags: 0-20% vallage
26 Frequency: 0.5 - 100 Hz

initial Setiing
24 Operafion Timee: 0.0
25 Nollage: 0
285 Freywancy: 1.0
DescHption
O-C brakany is uzad ic provida
additianal medor braking at

Spesds of 10 Hr ar lawer, 1105
braking is required, all three D-C

oraking fuancticns (24, 25, and

26) must ke Adjustad. When the

riolur dacelarates ta the poasal

atan freguancy (Function 26, the

preset conslanl J-C voltags
tFunction 25} s momentarily
applfed 1o 1he: malor for the

presel time (Funclion 241, Figure
5 12 shows tha cocration ol -0

braking. This duncticn will nal
previde tha holding 1orgue of &
mraechancal brake.

MOTE: -G hrakiy & anly
operalional whan Funchion 9

iSlen Mode Selectizn) 1s st af 1

fRamd - resl),

Sulpu] Pz amnazy

T2 Wby 150

Crerazan | T | |¢-

Flgure 5-12. O-C Braking Cpera-
tion.

27 Line-Dip-Ride-Through

Adfustment Range
15 500 milliseconds

Iitial Seiting
15

Daseripdion
Curing & ling wallpge ¢'p. the
Slandard contraller has enough
2MerGy sterans o keep the
sequlatar active lor up to 500
miilisecands. The agiual ride
thraugh fime depends ugon the
setting of this funclion ard the
characteristics of the [ead. For
exampk. il tha inad dersleratian
is slaw thigh inertia, low “rizianzl
kiss), the contreller nuy be able
12 miainlzin enough D-C bus
vo'tage Lo rida through A ling dip
of U b S8 midliseconds. Hthe
load deceleration is tast (ow
in=rti=, high fricliaral lossy, sha
cordraller may onky be able to
kasps the raculator active for 16
millizecends.

If avolage fine dip oczurs thal
excerds Lhe capability or line dip
vortage s2iing af L curtraller,
an [ET will azcur, 1 he line-din-
ride-thirough time is sel at graater
than 15 millecends. s (ET will
causs the 4-digd desplay to show
LT bt anly For as long as1ke
bus veltans can mainlsin enough
valtagz inr the LED display
lapproxirnately 500 miliseconds
o & sacorls].



28, 28 Outpul Relay (1 and 2}

Parameler Sefeclion

L= Mel Jsed

1 = fure Speed Jealacl

4 = Fesarved

3 = Gutpul Condactor

4 = Frequency Lawvel Datection 1
3 = Frequancy Level Datection 2
6 = Current Level Detectian

T — Eeverse Aataticn

2 = [ C Braking Operalon

% = Rosorved

Initial Seifting

n

Descriptiar

These urclivres raguira Lhe
Pt Moter Intedace Card
rodien), wheeh inciudes tao
relavs. Each rolay oporatos
aceording 1o dhe paramsier (009
selectad, Functian 28 confiqures
output relay 1 and Function 29
corfigures outpul relay 2. Quiput
relay 1 presddes a form C comact
(MG and RG], 2ol cutpul relay
2 provicles a form A contact
(1M, Thea response time of
rach relay is tyoically 8 millizea-
arsgds.

These funcions can alsa be
used with Bail Interface Caro
(opticn). Aail Interface Card
carnel be used with the Hemola
Mot Interfase Card as Bath
cards require the same installa-
1o area 2 tha regulator board.

Far more iafarmation. reler 1o
insiriction shaets of each cp-
Lorsal kils.

The teh pArATEters e oe-
zcribed as foiows:

0: Tha relay dogs nat apsr-
elle.

1: Tha relay 13 enermiced
while sutpal raueney @
coual 1o or higher has 2.5
Hz.

7 Fesorved.

& Thiz provides the cantral
sigria! for an ouipat con-
tactar. The miay ehorgizes
when the contraller is put
inio th= Bun mod=.

o The relay engrgizes when

the autaul frequency is
eqjual te or higher than the
frequericy lovel sed in
Functicn 33.

: Tha relay energizes whean

the aulpul lregquency level
i equal t or ugher lhar
the fracuency zat in
—unctice J4.

o Tha relay snergizes whan

thzaput cursent lewel 1S
equal to or higner than the
current set in Functan 536,

. Tharelay energizes when

thes phase sequence af the
Callpul fregquency 15 in
FEorse filalaan.

Thes relay enerdizes when

the: 0-3 Graking valtage 15

appiied 1o the motgr. Teis
re-ay is not recuines ior
C-C brawing 10 b2 cpera-
kanal.

MOTE: Tha refay iz andy
Jperahanal when Func-
fizn 3 (Ston Made Saleo-
hony is s=f af T (Ramp-in-
resf).

¢ Rasarved.

30 Slip Compensation

Adivsimeni Ranga
0.4 - 50 He
fniilal Selting
0.4

Degcriplion
Artual moice shaft speed is
determinzd by two 1actors; the
applied Hz ard the slip af tha
mator. The controller kaypad
reciulzlas the appoed He 1o an
acourasy af 0.01% ol ba=e
fraguarsy. The =lip of the matar,
hovweewar, 15 Tully datarmined by
the lvpe ol indudion rrotar and
varies wilh b driver load.

Slip compensaion Senses mator
slip and adjusts the applied Hz
auoratically, Bocause of
changes in the load, the actual
spaed reguiaticn af the motor is
greally nnpraved with this funs-
tiean propesdy adjusted.

High efficiency moiors hawe (055
slip and. iherafare, have im-
prowed Spand egulalion capabil-
ity. See Tabl 5-3 for slip adjust-
rment values [ achiove 1%
spaed requiation wiln Relance
XE™ high efficiency motors.

MOTE: Shp compensalion
EmERaves socod rogulation by
automabicay acfuaing the puiou!
Hz foifie mator. This can ke
waed o he d-ohgil dsplay
when monitanng fraguangy (Hz).

Table &-3. Slip Compensakion
Adjustment_ "

HP Siip Adfuatinam
14121 £
7 S
1 1.5
5 .-
P 1.3
11 1.5
I I.L
21 1.0

5 Bassd an fAekance TEFS SE high eMi
TRy MOE G 2hkain 1% Bpean
raculalian:

o Lumdi i Ful Ll.ltl-'J"'I

. L ard JTL FAPM
| ulali) = —m—————— <
EFE rl:ﬁ:l FLIE .5 RPK



3 Inverse Helerence

Paramefar Solgrtion
0 = Momal
1 = Invarse

tnilial Seltirtg
o

FPEssw i
Enter Second Passward: 1123

Beascripton

WARMNING

WITH THE INYERSE AEFER-
ENMCE FUNCTIOM EMABLED,
L2333 OF THE EXTERMAL
SPEED REFERENCE SIGMAL
WILL CAUSE THE DRIVE TO GO
TO MAXIMUM FREQUENCY, EX-
ERCISE EXTREME CARE WHEN
USING THIS FUMCTION. FAIL-
URE TO OB3ERYE THIS PRE-
CAUTION COULD RESULT IN

BOOILY INJURY.

This lunclion wib inwert the =ignal
of an exiernal spead referencs.
Refer to Figure 5-13.

MNOTE: This furclion fnverses aif
pxiernal speed relerenoos o fhe
contraiar (e ADTO sefechon in
Tocal aperation amd ALTD or
MAN selochion i ramolg ooana:
fiars),

hEd 2

Ol Fiveciar o

Pz Ha

Ry g
Edimdd Speoed e o
WeiFFT
A B HKLEA KR TSR IEME
o R T T A R

REFEREMCE |

TaaF B
YOI TARE nuns | 5 .pnuns
CUREEN s | IDE A
SASRENT ara [EERE
FROCLTTHCY AHz ST Rzl KhiE

Figure 513. Inverse Relationship
of Speed Reference and Ouiput
Frequency.

514

32 Function Logs Selection
Parameler Selection
0 = ik T al Functicon Loss
1 = Coast-fu-rest withoul ar IET
Oulput al Funetion Loss
iniffal Sefting
a

Password
Enter Second Password: 11239

Description

WARMNING

GPI000 COMTROLLEAS WITH-
OUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EGUIPPEDWITHACOAST-STOP
PUSHEUTTOMN. THEUSERMLUST
INSTALL A HARDAVIRED, OPFERA-
TOR-ACCESSIELE PUSHEUT-
TON THAT PROVIDES A POS)
TIVE INTERRUPT AND SHUTS
DCOWHM THE DRIVE. {IF FUNC-
TIOM 3215 SETTO "0", THE COM-
TROLLER WILL IET AT FUNGC-
TIOM LO3S, |F FUNCTION 32 15
2ET TQ ™", THE CONTRQLER
WILL COAST TQ REST.) FAIL-
URE TQ CBSERYE THIS PRE-
CALTION COLLD RESLILT &M
BADILY INJURY.

If paramcter "0° is selected, a

urction ss signas causes the

controller to 25eo. resulting in the

‘ulkwEng:

= The moton will coast lo (a1,

+  Tha d-digit display will shawer
“FL° (funglian kss).

+  The inlemal speed referance
will be raset ta zara.

= TheiET relay will b latcned
on.

= The [ET can be resal with tha

ETAR key after the cauge of
the function loss is remowed.

+ The confrallar will rezian wnth
e START koy after the IET
iz reset.

I parameter *1" is solecled. a
lunchion ees signal causes the
cantraller 1 slop, resultirg in the
Tollewing:

T he moter will cnas; o rest.

The 4-cigit cieplay will indi-
cate "OST eoast Aoa),

The intzmal speed reference
will b2 reset 1o zero.

The contraller will reslart witn
lhe START key after the
cause of the furstion loss s
removed.

23,34 Frequency Level
Detection {1 and 2)

Adiustment Ramnge
0.5 - 4050 Hz

infital Serting
o

Description
This tungdian 15 efleciive and
displaycd only whon paramcter 4
ar 5 ls solected at Funclion 28 ar
249, When the outpul freguency
iz equal 1o or higher than the sl
detection level, the seleced
aulput reday locatec on the
aplional Remate Meter Intedace
Lard will emergize as ghown in
Figure 514,

i o] o] g
oy

Culpul Fregawey

Figure 5-14, Fregquency Level
Cretection Qperailon.



A5 Current Level Detection

Adjvgrtment
3 - 180% Sated Current

sl Sedting
140

Descripfion
Thi= function is affactive and
dispiayed anly wen parameloer G
5 melacted at Funclion 28 o- 249,
Whico the output currens is 2quat
12 or higher than the 3et datec-
fion lowel, the seacted outpin
relay lacated anihe coticnal
Remoie Mater Irisriacs Sard will
energiza g5 shown in Figuere
515

Makasmian
| 7wl

tLrpir Careerl

1ol

Otz [ o |

Foday ’

Figure 5-15. Current Level
Detection Operalivn.

35 Reverse Disable

Farametor Sefection
0 = Forward'Rewverse Enabdbe
1 = Ravarse Csable oo Kaypad
inifial Seftimg
o
Doscription
This funckion is effective onby
winen the centreller is cenirolled
lapally sFunstan O, pardemelsr ).
IF parameter 1 is selected. fha
FWEREY key is lacked in the
Fooward position, preventing the:
rabor froen retating in the rovorse
directian

37 Automatic [Process Control)
Dizable on Local Sontral

Paramealer Seflectien
C = ALUTOMAMN Ky Enable
1 = LT Disabla cn Keypad

toitiar Sellimg
¥

Description
This functicn is effactive cnly
when e contratler is contreled
locally (Functian O, parameter J.
It paramstar 1 is saelectad, ha
ALUTOMIAM key is locked i iha
man Jal position, pravanting b
matar frem respording to any
extemal spead command.

3B Cverfrequency Limit

Adfirztmen! Range
200 - 405.0 HF

itz Satling
0.0

Fassword
Enter Second Password: 1723

Dascription
Tha puidroguancy limit is faciory
spt al 90 Hz. Tha hazimiam Hz
setirg (Functicn 41 is lirmited by
the zelling ol thos fonslion. Ths
crerreueney limit setiag takaes
prigriny ovar gl piher output He
s81tings - inciuding slin compen-
sation (Function 300,

o DG OMEEet Enablo
Paramefer Seleciion
G = Cdfsed Disable
1 - Cifeel Enable

Initial Seting

C
FPassword

Enmer Seoond Passwornd: 1123
Description

When pa-ameoter s scrected,
0-G ofisct is dizabied lor normal
cperation of an induction maoicr.
YWhen ihis function is 2nabizd
(selection 1], she O-C oifsst
function allows soma D 2 voltags
b b outu B e motor bermi-
nzlz af {1 Hx. The magnitude of
thiz wollags -5 squal to the
manual erque beost selling at
Function 7. This may be required
tn gynchrenize the rotor of &
peErmansn] rmagnet Sj'ﬂﬂhr":'l'll:'LIS
metar ta avoid high siamting
cugrertts. YWhan thiz junction is
enabled (selaction 1), slip com-
pensatian [Function 30) is not
cperaticnzl.

=15



4, 41, 42 Auto-resat

Farameiler Sefecton
441 Enable
0 = Auto-resst Disable
1 - Auto-resat Enable

Adjusiment Rarge
41 Time: & - 14 times
d2 Intarval Trme: 1 - B0 seconds

Initial Satling
40 Enabk: 0
41 Time: [
42 Imiereal Time; 1

Pazsward
40 Enabe; Entsr Sacond
Password; 1123

Deseripfion

THE DRIYE MAY RESTART
ALUTOMATICALLY WITH THE
AUTO-RESET ENABLED {FUNC-
THON 40, PARAMETER 1) AT-
TACH A WARNING TAG TO THE
APPROPRIATE DRIVEN EQUIP-
MENT. BEFORE WORKING ON
THIS EGUIFMENT, BE SLIRE
THAT POWER IS5 REMOVED
AMD LOCKED OUT FROM THE
ORIVE. FAILLIRE TO OBESERYE
THIS PHRECAUTION MAY RE-
SULT IM SEVERE BODILY IN-
JURY OR LOSS OF LIFE.

Szlect Anio-resst enabls (Func-
tion 40, parameter 1) Lo automati-
cally resiart the antrller when
cne of the following IET= necur:
cvarcurrent (O, DC-A, OC-d4,
C-g], Bigh bus volzga, ks bus
voltage, of aline dp. {Sce Table
71

MOTE: If 2 line-cip-nde-thraigh
Nea loaer than 35 milisesors
wag salected a1 Function 27 and
2 U power Sunnly intaruolion is
lnrg anough fhal bus village
canna mainiain enounh voltaga
for the LED dispiay fepnrosi-
Hatay S0 milizeoonds to 8
seoonds), tha contraller wild not
resiart avtomaticafly.

The aut-rezat aperabion can ba

repeatad the number ol ez set
in Functicn 41 {2 - 10 fimes) afier

lha Lirme interval sei in Function
22 01 - G0 secands). This "eounl
down® 16 raslar! is deplayed in
the & digit LEC mdicativeg e
time in seconds bofors he nesxd
re-3far is atempted. The repeat
nurther fs returned to zero when
thz controllzr restans success-
uly.

43 Exstended Minimum Hz Rangs
Feramefer Selection

0 = Disable (& - 50 Hz)
1 = Enaale {0 - 60 Hz}

Inflial Setimng

o

Passuord

Enter Second Password: 1123

Description

THE DRIVE |5 INTENDED TO OP-
ERATE AT A PREDETERMINED
MINIMUM SPFEED UNLESS DIS-
COMMECTER FROMTHE POWER
SOURCE. IF THE ARPLICATIQOM
REGQUIRES ZEROD SPEED OP-
ERATION WITHOUT SUCH OIS-
COMMECTION, THE USER IS RE-
SPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSONNEL BY PROVID-
ING SUNTABLE GUARDS, Al-
DIBELE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERYE THIS PRECAUTION
COULD RESULT IN BODILY IMN-
JURY,

If & minimuim Hz lower thar 5 Bz
15 reguirad, selecl pararncsder 1.
Retum to Funciion 3 and 32t tha
desired minimum Hz.

44 Extended Accelersdion Time
Range

Parameter Seleciion
0 - Cisable ¢&.0 - 360.0 secands)
1 - Enablz (0.1 - 360.0 seconds:
Inftial Selling
0
Descriplion
When an acceleration lime
shorter than 5 seconds s -
quired, aelect parameicr ¥,

RA=turn ta Functian | and sot the
desired acoe kration time.

MOTE; W, wery fas! aoooiera-
tan andior high manua! lorgue
Boast ssitings, the motar may
traw excesciye 2iiment resulfing
wan MET

45 Extended Deceleration Time
Range

Paramealer Seleciion
0 = Digable (5.0 350.0 gaconds)
1 = Enable (0.1 - 350.0 seconds)

Inifial Setting
)

Desoripticors
Whear g deceleration time shorler
than & seconds is required,
select parameter 1. Raturn 1o
Furictzan 2 ard =21 the desired
desalaalion lime.

MOTE: WL vory lasi decelera-
hon, he regeraraiive molor
vollage may chanye uo the O-0
bus volfage causing an 1ET. Ta
RO sUch & IET, increase Mo
dacelaraiing fime oringial
Dymamic Braking Kit footiar).



48, 47, 43 RPM Manilor

Earameter Selection

db Dispeay Enable
) = [isabie
1 = Enabee
47 Bangs Scloction
0 =150 -9%39 RFM
1 -0- 9292 RPM

Adjusiment Bange

45 Base Fregquency Scicction
150 - 4949 AP

trifial Salting

45 Display Enable: O

47 Range Seleclion: O

43 Basza Froquency Selectan:
1750

Pagzuhoed

47 Range Sclection: Enter
Secnnd Passworg: 1123

Dezcription

When parameter O is selecled in
Function 46, you can marilar the
cutplt renuency, the ouipul
vnitage, and 1he parcentage of
uli-load amps of tha conlalar.
When pararelar 105 selectsd in
Funclicn 46, yoll can aaditiona by
rricn.lor e matar AR, The
vispay ¢an be scrolled by poess-
ing the MM key, The

E-cligit display shows "5P” a1 the
RER monite.

Functicn 46, 47, and «3 can al=a
ba used o soala he 4 il
cispaay readou! ailferentty, This
can asa be done by entening a
wialua for "Base Frequency"”
selection (Functicr 11) al s
ciflarent (han actual moics speed
bud repreeents some othar speed

Base Frequency Selection
(Function 43) =

I-r Mesor Fl-atl_ed‘. 2 3 JE
v APM T ; 'Frl._.aqc,lf;..:ﬂ
I-’ Moior Aated™ Lo He

v Hz ™ /
WWhera.

Oz "Molor Rated BRMT equals
the RPK of {he moigor under
il Inad and matar rated ira-
quency cordilions. This
wzluz for RPM can be
found an the mctar name-
plate,

& = "Muotor Rated Hz" equals
tha basa frequancy of the
mater. This valus can be
found on the motar name-
et

= *Base Fraguency” squals
lhe seling ol Functian
Mumber i1,

Exzample:

"Molor Hated BRM® = 1750 3PM
{Mctor sameplale)

"Motor Rated He® - G0 Hz

"Base Frequenay Hz" [or number
enieredinto Funclicn 48) =

&0 Hz

Funclion 43 wauld bz zqual 1o
iha fallowireg using the aboes
equalicn:

1750

= g0 = 17ED
&l

Upan entering 1750 for Function
A8, the d-dicdl dispday waukd
indicate 178" at B0 Hz cantral-
lesr auiput. ar full spaed, Inthis
case 17a0 would be a good
approximration of the actual moior
speed. It is desired that the
dizplay show the approvimaie
epeed af ihe me:or af something
oihar than the matar APM. anter
a diterent nurmoer 0 Funclian 48
Linal i scaked o the needed
application. TAble b-4 shows hiow
Funclion 48 can b used.

WARMING

WHEM SETTIMG BRPM VALUE OF
FUMCTION 4B {MOMNITOR BASE
FREQUENCY SELECTION) TO A
ZERCD OR A LOW YALUE, THE
RPM MONTOR DISPLAY WILL
SHOW A ZERQ OR A LOW
YALUE EVEN IF THE MQTOR
SPEED REACHES TOTHE RATED
HZ FAILURE TOOBSERVE THIS
PRECALTIONCQOULD RESULTIM
EODILY INJURY.

When setting APM to a value
smaller than 120, select parame-
ter * in Functicn 47. This rg-
quires the Srcond Password.

Mota that the APM moniice
dizplay ignores the slip compan-
sated frequency if Blip Compen-
sation (Furclion 30] is pro-
graimmed.

Table 5-4. Example of Relationship between Qutput Hz and
AFN Monitor.

of the apolication. When Base

Fraquency selection of Function

48 i5 pragramimad, use he
nknwing iprmulac

Churtput Hz Aclual Mator | Function 11 Function 48 F-digit
be Mstor Speed It AFM Enler: Eitet: Display Pamds:
GOLG He 1730 BE0.0 1750 1750
A0.0 Hz #350 0.0 I 1H]) T

L



48 Qulput Yoltage Regulation
Mode Selection

Parameler Salection
7 = Proportional ko npaud
I = Fixed tn Maximumr Yotags

iSee Furkslion 30)

iritial Sedfirg
i

Dascription
When parameier 005 seleciad,
e max mum autput valiags will
be proportonal to the inpt
voltaga. When parameler 1 is
gElecied, e masimim quipas
wiltags will be equal 1o the
getling value of Functipn 50. Tha
oipt waltage oy the Widz will be
liz=d gwan i tha input voltages
R,

50 Maximum Yoltage

FParameder Setaction
190.0 - 230,06 Wults o
380,00 - 480.0 Walks =
475 - 575 Volis 7!

Initial Setting
g3p.om
A, 0

ETIERL

s WAl Canirollers
2ds0 Wal Canirollers
#OSTE WG Contralles

Descripfion
Whar the pumpt frecquency
regchas (he Base Fraguency of
Fuaction 11, the culput valtage
wil e equal 13 the Maximum
yoltage of Funclion 20, The
regulater board discricuinates
betwaen the thiee types o
cartrallers meniioned abave, by
sanzing the F3BD pewsar supphy
board.

51 Jog Acceleration Value

Parameter Salgction
0.1 3600 Seconds

Initial Setlirig
20.0

Daseripfion
Jog Accalaeralion Tima can ba
saf, ponverding the jog Hz ie tha
mairniurn He, When paareumesier
0 s selected in Funclion 53,
use the follcwing formula;

Jog Accel =
bl Hz

l-. wiog Hz !

¥ | den Aoned Tine)
Where:
Jog Accel: selling of Functiar
o1
hax H=: saiting of Fungsion 4
Jog He: eedting of Function &
Jug Mocel iees: fiosee to reach
from Zerc Bz 1o Jog He

IF yiaw wiam # secondds 100 the Jog
Acceleration Time while B HF 5
e in Furction 4 and 10 H= is &=t
i1 Funetion 2, youl should set 12
gecands | (BQVI0E ¥ 7] in Fune-
fion 51,

Wihen pararnetar "1 [5-Curve
Booalaratian) iz selacied .n
tunctiovn 53, uxe the ellowing
fnrrnla;

Jog Accel =

! Mar Hz

r - e - .'.
- Jcq Hz ¥oldog Aocel Tine

52 Jog Deceleralion Yalue

Parameter Selecilon
0.1 - 3500 Sezancds

Inftia Setfing
20.0

Deseripiion
Jog Oecelerztan Time fan be
zat, converting tha jog Hz 1o dhs
mezirnurn Hz. Whan perameler
T s selecked in Fancfion B4,
ugse the following formula:

Jog Decel =
J Max ey i Ny
| et i itk 1 =
e R

Wihere:

Jugg Deced: selting ef Funation
52

Max Hr: satting of Funciinn 4
Jdoa Hz: =atting af Funcition &
Jog Deced 1ime: tims te reach
frgmn Jovg Hz to Zera Hz

IF youn weant & seconds ine the Jdog
Decelzratian Tima while B Hr s
5e1 in Function 4 and 201 Hr is st
in Function &, you should =21 12
secands [ [RO204 % 4] in Funs-
fion G2,

Wi paramuier "1 [5-Curve
Decalerabon) 15 salecled in
Furnction 54, usa e fu owing
inerminla:

Jog Deeal =

. I-'r-.-'=_*:c Hz

J g He X |I-.|-::-g; Mened Tire ._".'__I



53 Jog Acceleration Selection

Paraieter Sefection
{1 = Linzar Accaleration
1 = 5-Curva &co=leration

initlal Sefing
0

Crescriplion
When the 5-Curve Jog Accalerd
fian iz selactad, accaleradian will

heqin and end slowhy. Relar bo
Funcdion 14.

54 Jog Decaleration Selectlon

Parameter Seleciion
1 — Linzar C=celzraticn
1 = 5-Curve Decalaralion

Initid SeHing
n

Descriplion
Whan the 5 Cures Jog Decelora-
fiar = seacted. deceleration wil
Begin and erd slowdy,

55 Current Limlt Deceleration Rate

Parameater Sefection
0 - 100 Hz!'Seconds

Initial Setting
a0

Descriplion
Whan the autpui currant atempts
Lo excead the presel carrent Limit
(Funclicr 5, Lhe mator spacd will
decrease al a prdeiined adjust-
able rate, Adjustment of this
fanclion can supprass instabilily
2= current that coukd cause an
IET trip dur'ng a surr=2ni limit
cardition. The amount of adjust-
ment kwer ar bigher wall Jepend
ar all application paramelers
such &s rmntoe, contredler HP,
appication load, line vallage, e,
If adjusting Functicn 55 will nat
coriect the conditiar, Functicns |
(Awocclzration Tirs) and S (Pre-
gaf Current Limit] skauld be
adjusted.

56 Skar inte a Rokating Motor

Parameler Seleclion
1 = Enakble
1 = Disablz {Quick Star)

Iaitial Setfing
]

Dazcrption
Whean parameter 0 is selaciad,
the controller san s1ad inta A
rotating mater withouwt causing an
IET trip. Whzn e rclor speed
iz zera ar very iow, it 1akes
apprazimataly 0.5 ssconds to
mzasura the spead bafora Lhe
cealrctker can o inte a starl
conoilion. This dalay can be
avairkerd by disanling the "start
inta a rociating load feRilure" by
sal=zcting paramster 1.

57 MS Terminzls Selecion

Paramefar Selection
0 = Multi- Spoed Prosu!
1 = Static MOP

Inftia Seting
]

Fazswortd
Enter Second Passward: 1123

Dagcription
When RHemote Contral "1 7 is
selected in Fusction O, Functioe
57 zan b2 changed. (VWher
parameier [ is selecied, temi-
nals 17 and 18 can be used far
the Kult-Speed Presed Selection,
Fefer to Functions 16, 17, and
1&.; When parameter 1 af
Funulion 57 is seleclad, terminals
17 and 18 can be used far the
Static MOGP, When tlerminal 17 is
crnnected ip lemainal 12, the
rutput frequency will increase
with :he =ame aczeleratian rate
as Funclicn 1. When tarminal 18
is gannected to temuinal 12, the
mutput Frequency will decreass
with the same deceleration rate
a3 Functicn 2. When both
terminals 17 and 12 are cpened
o Gosed simultaneously, the
cutput frequancy will et changd
and iz hald constan.

4 Reserved

5:18






6: How the Controller Operates

Fundamentals of Yariable
Voltage, Yariable Frequency
Gontrallers

an A-C mator = noeeesslly a fised
cpead maching oparaling from a
manstan: voltage, constacd fre
QUErsY SOUNce, such as B30 VAC
ard RO Hz, Towary the speed aof e
motor, tha valags and ragquency of
the sourca 1o 1he molor must be
variable. A conbrober provides this
saurce, The canirgller transioma
itz input [three-phasa, constant A-G
valtage, constam frequancy’ into an
output cornpatile with the A-C
adjustable spesd requirement of iha
A-C maicr (three-phase, wanable
wzltage, wariabile irsquency .

The basic equalion o dalsrmine
melor synchronous spead is
¢ Ganlrgligr i
*
Synchroncusr _ MDualput I-rem.en:".':l 0
LOORPM 4T 7 Mumberaf
-G Mesar Poigs.

Tha relalionship batagsn wulpul
voilags and operating frequency is
the “Walts per Hetlz" ratio (W/HZ).
Excapl al lee soeed. this ratio is
uzaally & constant determined by
this equation

Wistor arieplate Voitage

Wie -
! Motor Marmszlane Frogueney

A Lypical fungtional black diagram is
given im Figure B-1 4220 VAC
conlrallar] and Fiyure G-2 (480 and
675 WAC conlrehiers). Tha bwo
mayar sections ol & concraller are he
Fowey circuiz and the regulatar. The
FOWw BT circuit consists of & dicds
tricoz that converts &-C ta D-C
valtage and a solid stata transistor
module that tranmsforees b cunskand
C C voltage inlo variacls A-G

vl lage and variable frequency
putpul porwer. Thea regulator oon
tels the SMNAOFF switching of the
colid stats transistor madele in the
FOWET £ roLif.

Power Gircuit Operalion

O power i supplied o lermanals
B, 5, anc T and is full wave raciilisd
by the diode cube o conslant D-C
voltags through a leakage curreni
sensol, The leakage current sensor
detects a line-to-ground snct circait,
Thres suparsssars (WO limit
vizllage Lransients within the maxi-
mMum yoitage rating of the dicdes.

The rectified volace is than fed inilo
the D-C bus capacitor, which is
charged ooy b a precharge
rasistor o limil the charging currant.
Relay JCR is energuead and shodls
oul the precharges rosistor whon b
bus capacitor vallage reaches
approximazely 20% ot the rated bus
voltage., The pasitive O-C bus
vipltage lines run thraugh the Hall
Effect current sanzor to detact 0-C
bus curresl. The Hall Ellecl curranl
senEnr delesls o ance-to-ams shoet
cirzlil within eacn transistar arm.

The filkersd O-C sus woltags is ted
imta the fransisio: mudule. which
fransicrms 0 G bus valtags inla
three phasze & O vanable vollage,
variaole freaucacy oy swiching.
T of e Lhree output lines on tho
srangiEton macule ron threugh the
curmen: tranzlormers to detect A-C
ouiput curreni. The A-C autpu
cumen; faedback protacts against an
owaraad or & line-to-lins shont cirouit
arnueig the lhres phase outpol lings,

In summary, constant D-C voltage is
producad by rectifying angd filtering
iha incoming & C power line. Wari:
abks vollago, vanable requoncy iz
prodused by six outpul fransizions
inverting the constan: D-C yollages 1o
a PW vollage wawelharmi.

Controller Regulalar Operation

The requlator is divided inta three
sevtions: the Regulatar board, the
Power Supply and Baza Orver
buand, and the Keypad.

The regulalor is made by surlace
maund echnology and is fully Gigidad
with taea micrapracesscrs. The
Py sianal is pradduced by safl-
wara, All adjusiaenis are made via
sovpad inpuls. Tha regulalor is
designad o that the contalisr can
ae conkrclled eisher locally from tha
weypad or remately from: a varety of
speed signals, such as a stari'stap
contral comrmand. An exdernal
analcy signal inpest ior speed is
cornveriad 10 & pulse rain adapineg
Ieer Lhe rricroprocassar thraugh tha
Wi carnerber . All axlarmal signals
are aplically izciated. The requlatar
nrovickzs an IET relay.

The Porresr Supply and Basy Drivar
poard provides the contral powcr
supply, the iscated base driver for
tha transistors, and the interfage far
high vallage 1eedback. The contrg!
paveer suppdy is cormaoesd of &
swriti:hirng regueator and a high
irequeerny miuli-winding trans-
lermer.
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7: Troubleshoot the Controller

DANGER

OMLY QUALIFIED ELECTRICAL
PERSORNEL FAMILIAR WITH
THE COMSTRUCTION AMDO GP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLYED
SHOULD SERVICE IT. READ
AND UNDERSTAND THIS MAN-
WAL IN ITS ENTIRETY BEEFORE
PROCEEDING. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.

Test Equipment Needed

CAUTION: Do notuse abeggerto
perform continuity cherks in fhs
denpgamliprment. Failure 1o chsene
this precauian could result in dam-
A2 to, ar destruciicn of, the aquip-
ment.

Far controllier ouipLUt mezsuremenis
af valiags, amperags, and fre-
fqu=ncy as applied to the motar
poeer leads, the £-dicgt display on
he conticdler <eviead is satisfacicny.
Far all other vollage, amperage, and
almiks measurements, an andlog or
digital wolt-nhrameter is satisfactony,
Wake cerain the selected wvalt-
ohmmeier is rated tor the intended
TEARUrEMent valllas.

Although real raguirsd dor cardraller
slarup and adjustments, the best
method of abtaining actual meoior
voltage, current, and speed meas-
urermants is with 2 lundamenial
vilrneter, digital clamp-on amme-
ter, and a hand-held fachometer,
respectvely,

Troubleshooting Aids

Sevaral aids are provided far assist-
ing with tta troukdashacding proce-
dure: a contrallar selt-diagnosiic
1e31. an IET Iroubleshoating tabée,
companant identilication figures,
and wiriryy diagrarme,

. ‘Whenever power is urnad ON,
tha canlrallar will parlarmm a salf-
diagnoslic lesl thal fakas
approxemabcly 1 second, N the
ie=t fails, a kexadecimal numbar
wlll Shcae 0 Lhes 2 digidl dispilay
and SELF will shiow in ha ¢
digi desplay. Should this "lailed”
concitsan accur, the Ragulator
board may be delective; contact
Helianca Eleciriz,

2. Tahle 7-1 lists the possibls
cause of an |ET and givas the
recommended aciion ta alimi-
riale the protdam.

4. Figures 7-1 tarough 7-7 identify
compenents maunted behind
the Regulaior and Power
Supply & Base Criver {PSE&ED)
boards, Refer to the appropsi-
ate jaale {Table 7-2 through -
6] 1or the replacement pans
nember ol these componeats.

Reier 1o the appeopriate wirng

diagram A5 NECEREAMN:
1’4 fnrough 5 HP, 230 VAL
controllers [Figurs 7-8;

o F1E hrowgn 10 HRE, 230
VAC controllers (Figure 7-9)

= 1Mihreagh 20 HP, 460 VAG
conlredlers [Figare 7-140)

« Sthrough 26 HP, 575 VAC
contredless [Figura 7-11)

Halpful Rerminders:

1. Whan an IET ocours, tha [ET
1elay anargizes and the maior
caasis ta resl. The d-digit
display sirnultanacusly will shaw
the tET code of the first fawslt
causing the 1ET.

2. Taview the last throo cawses of
an IET, make sure the confroilar
5 in the STOP mode; then
press the MON Rkey, Use tha e
and ¥ |keys 1o scroll thraugh

ihe lasl three [ET causes.

3. The contreller cannat start unil
the fault is cleared aml the
confraller is resel. Press tha
STOP/RESET key 10 reset the
conireller.

4. Todear any starad [ET 1ault
higtary from coniroller memary;

+ An |ET cods must be 5how-
ing on the 4-digil dispday.

= Przss and hold in the ETOP
key until *00]0" shows on the
d-digit display [appraximatsly
3 soconds).

o

The cortroller cannot be config-
ured unless e Frogram jurrgoer
i5 in the J5 posilion. Soc Sigurs
a-2 cr3-3

B. Retar ta speciic instruction
manuals provided with all
cptional ki,

11



Troubleshooting Procedurea

Check the 4-digit display ior tha
Foilnwing:

= tanlEl cuda daplays,
praceat to Table 7-1 for the
possibla IET cause and the
action lw lake,

«  Clear the fauli.

= Feaat ihe confraller by
pressing Lhe STOPRESET
iy,

Sestar e ocontraller. [F By
comroller does nod slart,
procead 1o Slep 2.

2. Tum tha powsn OFF

DANGER

THIS EQUIPMENT IS AT LINE .
VYOLTAGE WHEN A-C POWER 15
GUONNECTEG TO THECOWNTROL-
LEH. DISCOMNECT ALL UN-
GROUNDED CONDUCTORS OF
THE A-C POWER LINE FROM
THE COMTROLLER, AFTER
PCAYYER |8 REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
NALS 147(+) AND 45(-) THAT
THE D-C BUS CAPACITOR{S) IS
DISCHARGED BEFORE TQUCH-
ING AMY INTERMAL PARTS OF
THE CONTROLLER. FAILURE
T4 OBSERVE THESE PRECAL-
TIONS COULD RESLLT IM 5E-
VERE BODILY INJURY OR LOSS
{1F LIFE.

P ]

Merity thal the i put pawer
valigge is within L10% ol Lhe
carbralker namcplate rativg. 1
vallage is raob within this range,
apply the camract input valtace
or add = trarssforrmer,

72

10.

Make a compleic physical
inspacticon of all conkrel and
meator wining. Sheck that
sonneclions arg tght. Using
Frjures 3-? thraugh 3-5, werify
that the drive is wired correctly.

Verify 1nat winng was installad
according kg the NEC andd all
local cad=s.

Check 1or grourd faults and
shorls,

Cherk for a bus fusaif it is
prowidsd.

Werily Lhal servaice conditions
are met, Sea "Senice Cordi-
Lans' in Chapter 2 of this
manusl.

Inc:vidualy check that nearsy
relays, salencéds, brake coils,
at., are nat sansing elecincal
noise. Suppress any device
thad is irducing o in the
BLJUIEITIENE,

ik tha molor cornectad to the
coitreller and the motor un-
couped frem 13e load f pas-
sibla, werily thal the mcicr will
rurn.

= i the matar runs, the problem
cald be ke wrong coniraller
for the application. Cantact
Relignce Electrie,

+ i the motar does st rue.
disconnaul the molor Farm
e conlradar. Reconnacl tha
i b an exlerral ire and
atart ime medar. 1 the motar
g1 does not nun, the motor
may b delestive anu shoukd
Ler hecked.

171 With the motes connachaed o ha
wantroaller, werily thal the ool
lzr will ap=rake ureder Looal
Coaniral. Place the controlles
under Local Contrel (Function U,
Pararpeter 0 and press the
START hkay.

it thi cantrolizr coeraies
correcily, the prebilern coukd
be a fauly nrocess cantrol
signal ar & delective Aamote
Contril S1ation, iF oo,

f the controllar dees nat
opermte carrecthy, the prog
lam could ke miswdjesied
conlrs ey luncticns.

12, Verily U controller is adjusted
praogady. Fecord the current
adjusiment settings and then
retum tha contrallar to the ikiial
wztory settings. See Table 8-4.
N poggibke, digconnact the motor
fram. -h= cantrallar. With the
cantrollarin Local Sondrol, press
e START key.

= [ lhe controsles aparatas
correcihy wih the inial
setings, your canfroller was
mis-adjusted. Aaadjusl the
contrallsr 45 nedsessary.

= [ the contrz oy does ncs
oparale Sorectly, contact
Telianee Elecles,



Table 7-1. Troubkeshooting IETa.

IET Type of IET Posslkie Sause Betlon
oo
HIJ Higk Sus walsga Tnpral wariluger ez brgh Liheck inzis vehage. IF ircarsssd, sdd3 mnsfomar
isan Ghaptar 20
Chaculuralive line oz shart Ir zmase decobesian fime.
Ir s1all 05 kil
LLI Loy Bies Wellage Inpeil waAanes: ton Inv Lheck irguy velage. IFincarssd, s rranslonmed
AR Ghapiar 3.
Chedck 3-T bus walage. 1 irgares], possbie dode
cubie iy delialtims; ropigue dode,
CC-A Cracczurrinl-& cnelerazan dme o s Ircesase acselarafon ke,
nmimnkeny meerking Chrck dar maber mwserkad; s lesd on michar.
Tinggue Lyl o WHe oo Lich fdpst omue bnosd (Furctian 7] ar Wr (Funeipn 17
[ “D..'a*cu*rerd-l_'l Deccalerabicn Hirs: g shar Ircmase demakamsan lime.
-G Urnernietard & Sulpal i La-giaurs Chodk isooatiar betsezn greund ard acizut fermanals.
Rumewe iy quounds.
Pocable |EF_".-3E|E' al c;rrenlzensw;replam el
SEFISr.
oc Do ceraril ol irala-ina Check jmoealior Airemy each ool line,
L=armecd A5 ARorRsany.
Gias wobkage oa-te-line Check 4 Iransisior medak: fur sormst poioul.
I1 rizorecd, passtibke dedfioctive PS&BED boand: repae
PE&ED soard.
Fiossbla bad Hall Efrct davice; saplane Hg i davizs.
Werneniacy oezioad Coxck Sar imaler oweerkman:; rodane luisd oo mashar.
“T;:-r-qu.l: beost v veHz foo hizh ﬁ;;ljus.ﬁn'qun hens (Fanchan #) or Wik [Finntizn 1]
(' Cadnmd ezrvad herrnd overkaad oo e otz o ezt
Meach, 22 [rgque acdst JFurciion 7.
aOH Cercrhaw Soakng 3 3l Cineck Gl:ﬂﬂil'lg 55y, serracl 38 NECAESAry.
Lal® Lire: I.I'I|'.| 8- powwar sppnle InbaTum Cmeck irpot vahaos, ITircoiress, inslall E'.'I"..“ll'l'.'Fl!'iﬁ.'IE Aa-C
ragchos n inpel ILa
GHL GRU i Micrmooricossor ogiv crear T.arn pawar CFF frr amed 1 seconids, an furm passar
ML
Prasille tod Sepulatar zand; replbioe Qegulalor oeand.
il Errar 1 Ty aenr Tarn poeesr ST T mooal 13 gevennds, e Tun pawer
r1h
4
IF armr rak carerted. =amdl lincion 155 e Incnreiek
wAeter -=-=--- in d-dbpit isplise): reaiuss parismesoer.
IFrz paarameier shows .-- - . possilde Aegulatar ool
Aetecl: ayrracl Feliarsa Elaznic,
Err2 Erien 2 SLANETEE o Mun fequlEr Seckik 180k Possitle NaauEer bases detect conlast Faliance
ddudrg Aemaba Cartma ogatalizn any) Elaciyic,
I Furaion Lasa =nnslinn ass inpul s open 0 Do, Theck acernshinderizcks conectad gt karmingis 11-12:
‘Furediar 3% parsmesar ) SO A5 NROEESATy
' Uheck lor axbamal sPom ot Bebaean tarmirsis 1°-19;
: 20rmed BE NRrSsRany.
5 {ARsE Sinp Sunlivn kass ingeal s ooen 00 YoOC chicek estermal imlerlacks commecksd al bermimas 11-12:
‘Fureior 32, paramesar 13 i Shrraed as necessary. (heale: Cantoler wil elan wit
: BTEHAT ".E:.I aller caose al functon 1288 05 r@mkaved.)
ek (07 axb2ial sl driu ) Belwan ovnirak 10-19;
e #E neCamesany. (MO Cantaa les sl 2La el
START wey atter cause al funcion 1555 15 ramayed.)
OF 1ES4A00 Fach 5l Imlertacs Card Fauk Faley oo 15ZAAC0 Insiidciicn Eheal [ DZ-31700.
CF
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Table 7-2. HEMAT Replacement Parts Lisk (230 VAC Controllar}.

Oty Par Hedlaros iy, Per Relmrce
Beacription Conrallar PRt MU mbar Ehscit| Controller Fart Humbar

Cicde Cooe Fan Assambly
14 a3 H= 1 Ao1Ug-200E Iina HA 1 G12141 WK
5kLF 1 1A~ e-al AT F T e 1 B12150-6025
T5P 1 ARt 1na Leakare Curmaal Sencar
1ad HF 1 qres - g- 1 oB .-'l.nsnrnnl:,'

Transisicr Kadals kTR HE 1 B1E1A0 widRE
1411 B i ANESA A 104 ‘0 HF 1 R4 BOS
= 1 2] ] A0as g 2108 Somerd LransharmaT
SFFP 1 Ao2470 210 AssEmoly
H5kF 1 402~ 0-2100 et HF z 612180-E0al
T.5 4R 1 AL2A=0-210E ZRD 2 G12152-c025
1JHF 1 402q-0-2100 itro 2 L12180-L0eT

[CLE3 BHS aps far LD z L2 1a3-cild
1441 H= 1 AG2aEm0-A12A TE5HP 2 E171530-E02Y
2P 1 A4 5. £17H il HP 2 EI1#15]1 B\
SEP i A 2| 2l BLz Sdamg dszamily .

SEP 1 ANAAS0.21 20 e s HF H 1 RIZIS1-A0IRK
7.5 AP 1 AQDAAT0 £ 2F SFF 1 BLETAD A0S
W HF 1 Jo2am0-212F Fhmw R 1 1 612183-201T

Frecharygs Ay Fomer Sagpy & Basa Diiver '
1d @ H" 1 AP G A PL Board
s HF 1 APE50.51 2K e o EHF 1 - HRED A
T.5WI0HP 1 Tl o W B rlim'nH2 i L=tz pad- 200

Prechange Feslshor Epypad agsemich
1M 4 2 B2 1 402407104 R HE i G12153-00158
Sipa HP 1 24 0-M100 Haak Ellces Sureenl Senso
Fhs1a HP 1 Aiza-0-7102 2-1AKHP 1 d02493-20e 8,

Voimao Detect Pasisar 2,4 75 k= 1 4024102-20=0
144 % 10 HP 1 40ad-0-7118 alr 1 422410-3040

lnpul Suppressor Asgernbly Hoe Fina
1% 75 HP 1 E- ME0-500 R 4 mEHF l E12150-E0EA
10 HP 1 L2 IED SIS TAMIGFF 1 RT3 35 BElA

O~ Busa Fuse Mschangs Rezisior
T.h 4R 1 4o2a"0-5154 1 HE 1 E12E1-201 R
W HP 1 o2 0-5150 1 IHF 1 B13 3E1-2015

Rojuiaior PO Baara EHP 1 B12°83-2T
1 m 10 HP 1 J-4EAI0-11F Tamsg ke | JNgd411-7118

SC0 WELT, a0 AMP (S0OU_D ASOP40, SEJE AMe a0 or KLI0MD:
* RLDWCLT, &0 AMP (GOULD ASOPED, BRUJEH AFYED or XLI0FED%

T




Table 7=-3 MEMA 1 Replacement Parts List {460 VAT Controller).

T
Qry-Per | Fqllamcy City- Par Apbanca
Cadcription Controller | Part Number e Fthom Cantrgliar Part Numbgr
Dicda CLbe Power Supaly i Base Driver
gt fukF 1 4324101120 [Z Bioard
10 HP 1 | 402410-1130 144 70 20 HF 1 I dsezen 211
1L HP 1 I a2 13E Fan Assertli
i HE 7 41210 113F FT.5w P 1 E % 504025
IrAnsEr Mot 18w 30 HP 1 17 &]-u0aT
14 o AHP 1 AQEA10-2105 LaBkane CueTar Sansnr
EHF 1 A1F0215H BzsecTbly
FEWI0HF 1 A2z410-2124 13450 15 HE | Ei2" BO-ECAR
15 16 28 0F 3 12410 210K A0 HP 1 £7.3" BO-EAS
0-C Ous Cazachar Currcat Trunsicrmer
14 3Hs & a2 10-41 80 Besenbly
L HP z 432210-412H 144701 HA 2 F1:E'&0-EOSR
AP 2 432410412 2 HP b E12" BO-EOSE
1GlIe z 1710 415 aHP 3 B3 50-805T
15 HP H HIZL 104 1 2L & HF ] 13- &]-B050L
N HA & 422104120 7.5 HP a E1F* &1-FO5YF
Praztame Brlhy 1L HP a 17 37 Een
1id ta 1D R 1 o AdE10-51 25 1E HF = E 14" B B0
16 v 20 1F 1 4224106130 20 HP z (1.2 Bd-EOSY
Dparame Hesisler Fus Cigmp Assemnly
1id a5 H3 1 402z410-7120 Iid 50 5 HP 1 E12"Ba-3010L
TS 1D IF 1 4312410-710E 7572 19 HF £ E12" BO-301Y
b4 20 &P 1 122410-710F 15 o 1 HP 4q B3 &0-301Y
Wollage Jetesr Mesiams Control Transiormer
14 o 20 KF i I LA R A=mnomldy
Digshangs Feslsior [ 1:4ta ¥ HP 1 E42*&0-E07R
14 AHF 1 i R TR Y 1Lt 3 HP 1 Ei2-&]-60TS
5 HF 1 400 TR Koyaad Assernbly
5 IR EE 1 402410.7110 14 1 20 HF 1 Erarpl-go S
15 1o 20 oF i L 1 b=t S B a W Hall Ettadl Gurrant Sersar
Inpul Sapprassar Assembly | 1:4-5 1L HP I A0Z490-304 5,
14 015 KR I | ErzipoET 7R IEH 1 A 10-ICHR
50 HP ] i HIZIHED-EEd 20 LIP 1 44 10-J04 05
Arguizenr PC Board | kzize Fillsr
14 b 20 FF 1 0-43630-1-9 lfd7a 1h HP | E72 &0-E0aER
J-C Bz Fusa 2 HP 1 E12" &0-B0G0
10 o I HP 1 Aq2410-51 50
Ea 1 HP i 4024105180 7
15 o 20 ©F | i

©Amg WO T, R AP (GELILD AFERE
AT0g W, T, ARIF GECILD AR
A w0 T, D ERP (GOULD AT AT

. BRUSI- AFL15 ar KL7Fi5|
- BRUSE RELAE ar ZLAIFa0)
. BRUSE AFLSE ar gL ACED]
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Tabls -3, HEMA 1 Replacement Parts List (575 VAT Comraoller).

My, Par Ae=llaice . Par Reliancie
ekt el E:;n-'uytmllnr Part Hurmbar dageripion Dunwnimllnr Parl Mumbsr

Diade Cube Poyear Bupaly & Basa Drivar

=Io 1k HFP 1 AG2EI0-1 108 P Baard

15t 20 HP i LEF2I0 10- JozEA - [ 43580 212
Transisior hudale FEA fssambly

clwithP 1 LL2Z10 A DL Al HFE E1ETRO AL2S

152 HP ] LM U-2 10k 1% 4 2 HP ' 73 B-502T
D3 Bag Liapaziar Losaye Sureal Senso

Gha il EP ] al22T0-212M Menoirily

15 B B HP A AC2aT0-412R 3w 23 HP 5 AatMBEnensa
Poechurye Frelay e TraaEloemar

AwickFP 1 qrEza G2B Anmamily

157 20 HP 1 L2 0-5725 da ks HP 2 H121 0045065
Frcharge Fotisar RN IR e 2 i e B

Ao 1o WP i AR24-0-710F 1510 20 4F S EiF 15 B

15 2 20 HF 1 A4 07 I0R Tz Clama Azsamrhly
Vahapg: Delezl Aesisioe J @ aHP k] BN &0 0w

Ao 20 HP i arAsa TG 1510 20 4F =] B3 5-301X
Diecharsa Rogiglar Somiral Trensfomes

Sho o HP 1 4247 0-711E Asmomiily

15 iz 21 HP 1 A02a70-211F 1 W HP 1 B12183-607T
INas Sudapress0r AssEmihe B e I [ 1 EpdpO-sETL

oA HP | {3721 ] -5020 “appanl Asmombily
Feuilakar P Boad J g BIHP 1 E12"50-0018

d o 20 HP 1 J-9BH80-11F Hal =eck GuTen] Sansps
0-C Bus Mu s @ 21HP 1 A0Fd 10 Ane R

Ao 10 HP 1 ARAL* () 516k 1

15 0 20 HF 1

1,0 wOLT, 26 AP i EOULD AEIP2S, 3RS ACKES or XL1C0F2S)
O WILT, Q% AP ECULD A1GIPSE, SMJEH NFRES o XL100FI5]

TG




Tablke: 7-5. HEMA 12 Replacemant Parts Lisl (230 VAC Controller).

2y, Par RAellanca Ty, Par RAadlaneg
e seHpitin Cantralicr Part Numbar L s e Canibrallgr Part Number
Coda Cuka Fan asnar aly
A I o 1 T E1E-A0AT Gl 7.5 H=2 1 SIZIED SLRS
=maHF 1 TOE15-17AG Leakags Currars Sensse
T.E HE 1 A07344]-- QR Aneeildy
Trangigly RMachala LN R 1 1 21680-E05R
Mz I HP i 403415-21048 FhHP i 5 ME0-505%
A HH 1 40241C-2 08 Crurrenl Trarslarmen
Shn i HF 1 402415-2790 fuseribly
TRFE 1 40241C0-270F 1.0 % 7 HE = 5'21R0 S EN
L. Bus Cupaikr 21 7 L el Al SA
141z 11IF 1 HLd L 4TEN SF= s B 23 50-A0HTA
2HP 1 4104100 4128 ak= 2 B~ 2780-Ed LA
I EHF | G -1 30 JEoHF s 2700204 8,
T51-F 1 dOF4 154 17F Buig Clzmp Assambly
Fecharge Relay 1:4 7 2HP 5 E12753-201F
14 1c 3 HP 1 Uz 1051 26 A i HE 1 E1253-2m 5
TEHP 1 JOEd 1061205 TEF i 1A 30l
Fraciarge: Fosistar Powser Sy & Buse Criva
1410 3 HH 1 daz410-7108 14+ 5 HP 1 C-d35a0-tr
AmL42 1 AAEH0-TINE sapE 1 Ioddtka-20d
FEHP I AR 0V ING Kaypad Bssamhly
wWoalane Cecast Hemisho- g 7B R i RIZ1AZ-E01S
1id I 2.5 B2 ; 40540711 5 Hall EMacl Suiert Sanass
I & aopnensr Susemibly 11, 5le i EinEE A H B LR
Iid I & HP : B121R0-5053 28, 7.5 1 24 15-2048
TEHR : A1Z1RD SNES Finise Filkan
a-L Rus =usa td o HE i B1e180-60HA,
TS H : diz24- 053155 LakR 1 61 E190-E5A
Taquizzar FOG Hoard visnharca Rrsisher
14mTakP ? 0-20500-7 1£ P 1 B1E1BC-201H
A S kP i E1Z1RC-2 T
T5HP 1 HLEIHE 713

IO YCLT, 20 AMP (SOULD AS7FEN0, BRLSH HFYRD pr LRORED
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Table 7-6, NEMA 12 Replacement Parts List (450 VAC Controfler).

Qty. Per Felianco Oriy. Por feliance
Deetipton Cntrru'nlhr Part Humber el ot Controlier Part Humbst

Croe Cuti Fan Assemichy

1= 75 HP | A7 D 11000 S ha o HP 1 12 1ED-HL2S
i ransisor Kok Leakage Curars Saagar

144 - L HF 1 SIE410-210G AEgambly

EHZ 1 442104 1z 250= 1 S12100-802H

TS5 4P 1 1E410 210, H12180 GLAS
L= [Z Hys Sazaahar Curranl Trar skarmen

Va4 4P 1 dI2410-41 26 Azsambly

5 HF 1 42341 0-413H 43 1FP 2 A1 2180-60EF

i HP 1 4A2410-412 AHP 2 512160-5155
Frarhama Frlay S HFP z B~ 21E0-6L5T

T2 pa LA HP 1 424101 26 Z HP 2 S1218C-605'd
Prachams Jezial: - fhbLE a 31 21B0.505

=4 s HF 1 40541 0-T400 Bus Clanp Assembly

TSHE i A1 THIE {id v S HP i Giziac-sard
Heguirtar FG Baard T.5HP 1 H21po-30y

't PO HF 1 O deBiE -1 50 antd Trarsarmar
Valiage Denect Aesismor Aseambly !

A TaHP ] A2 2-T11 03 1% 75HP I H51214L-51R
Glschanga Sazishcr Pwes Suppy & Base Driver i

14 e q HP 1 LTS HAF A R 1% 7 5HF 1 | J-2BBa0-21°

L HP 1 4d3415-7118 Keypad Aszapisly :

TaHP 1 403412-711C 1o vaHF 1 121803015
Inpead Eupprossar Asseribly Fall Efhacs Carsenl Sersar

1+ bz 7.5 HF 1 Gi2TE2-E02T 1'dm S HP 1 43241 -304.4
0-Z Gus Fusa 7.5 AR 1 41241 =305

14 =3 HP 1 402413-E150C °r Maiza Firar

SwmTaHP 1 402418-5150 7 4073 HP i 51 218C-60E6

HCFO0VOLT, 15 AMP [FE000 D ATIRIS, ERJSH BEL1G pri¥LTaF 15
=200 VOUT, & AMP OGCULD A70P3). BRUSY ASL2) o XLTAFA:
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Figure 7-1. Typical Component [dentificatian (14 through 5 HP, 230 VAC Cantrailers).
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Figure 7-2. Typical Component Identification (7-12 through 10 HP, 230 YAC Controllers).
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Figure 7+3, Typical Component Idenlilication (1:4 through 3 HP, 460 VAC Controllers).
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Figure 7-4. Typical Component Identiticalion (7-1/2 through 10 HF, 460 VAC Conirollers).
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Figure 7-5. Typical Component Identification (15 through 20 HP, 460 YAC Controllers).
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Figure 7-6. Typical Component identification (3 through 10 HP, 575 WAC Controllers).
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Controller Specifications

8: Quick Reference Guide

Table 8-1. NEMA 1 Conlroller Three-Phase Ratings.

Controller Naminal Controller | Contralier Maximum Mi:‘:t“ﬂ:m g;'::::“:‘r
Made| Harzepawer o npul Impait Input S W Outpat
Mumbar Aanpgsa Volts ! KW A, Amps A O Amps
ELI21 0 1o 1 250 2.1 5.3 4.1 4.5
AELI21603 2 Z30 3.0 d.B B.2 s
SEUR1 L b =230 LI 1725 g9.5 10.6
AEEA210403 3 250 T4a 196 18 167
pe 1R B =12 230 2 282 214 4.0
EGuE100 o 30 ‘5.5 338 0. a0
b S bl | l=1o 1 il e 25 132 2.
HSi1002 A 4Rl b | 4.2 d.1 14
2ELE200 a 4i3r 5.1 6.4 . a3
2G5 3 40 T4 3.4 7.3 H.a
FEL41 007 i 41 “0.T 154 10.1 11.°
AL 10 i3 AT 7. 12.9 e
G013 15 460 20.2 254 19.0 1.0
A L4158 20 460 261 q2.7 25 A7 0
25051005 N (] 575 f.h 7.5 .9 6 &
2EULIDg f=142 60010 Lin 4 125 110 12.0
2G5 LGS D 1L 20 E7R wr.i i by B 23.0

= T abdgin molgr namagaze Farsepoenn, the ceriralior s sine wave guput ar aere adinz should be equas o or greater than the mabe nameplxie
iRk IFER mesar namanlaba ampanes are Jigkor the e cootraller sione wicee rating, the micksr iorsegoser should e derated by the ratio
af she cormle: Sire s ampere 2 W e Fen nanepale surmanl. Males o "Sing e-Meior AppicEnions” and “MJah-Maior Agpicabions”

fur meare delads,

Table B-2. NEMA 1 Contraller Single-Phase Batings.

Centrolier Meminal Conlrollwr Candrodler Mazimum Hi:[::;:m g::tl:::::
Modeal Horsepoviar 13 Input Inpul Input
Murmbar Range Volts KVA Amps Bine Wave i
Amps Amps
SEU2EN O [ I P 230 1.4 1.6 23 as
Tl i 1 A0 21 g1 4.1 L]
HER1A 117 230 2.6 121 3.3 6.0
AGUIE1C0S 2 2310 b 15.2 6.4 b
o C e PRl 3 40 3.0 214 . 9.4 16

i Trabkain mator serepale berseposwer, e contrcllee s Sine wae colpu? @onpens rlinyg Shoukd Be egual woar grealer han the rotar rameglale
currer . i e rolee rame@daz ampei2s aa highar thar e corrode sira wave “5ling. I malor korzapodan 2nodid be seryed By the raio

Gl Ua conlollar sna wasa arpans ialian 1o 1he modee ramaplas curerd. 3e%ar e’ S ngla-Moier Spalizaicns and “Silh-Mocnr Apalemans

[ Dy = o = [ LY

a1



Table B-2. HEMA 12 Comdreller Ratings wilh Three-Phase |npud Power.

Conirolier Nominal Contraller | Controfler Maximum 2 Maximom
Model How sepovier Ay InaLl Inpaut Input Eirl:l:l:n'll"?urw EETtm:tBr
Mumbgr Range Waalta KVA Amps P
Amps= Amps
2EU=20n: 1f41a | 230 2. 55 4.1 L3
2EUz2002 & 230 35 4.6 G2 25
221122005 3 HE b 175 a6 105
20U22005 g Uz - 19.6 152 167
ELIFAONT 75 230 11.2 Ao 21.E 240
2{L142001 1411 4BD a0 25 - g oy
BGLa2002 2 4ED 5.4 4.2 .1 24
BEU42005 2 4E0 b1 G4 48 5.4
2EU42005 g 4150 75 L R 75 a.z
HaL142007 75 _ 4ED 10.7 13.4 1.1 1.1

'+ To obtzin mobor namepiale Rokeapowier, e conboller’s gine w'avs odiput amgene rETE S0l e gl 1o ar rewter thar 1ha malier namapiads
currant, I* K3 monsr namepiale smpams annighar har he commbar gine vega m5irg, e moksr Dorsepawsr Shsgd be gensed Lr_.r e rahia o' thn
gorziolar sna wava arpana rating o tha matos namep ale curmanl Fatar 12 15 ngle-Moizr gpglcaiions” and “dui-Waiee Azpizativns® lor meor:
Apdails.
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Table 3-5. Recard of Usar’s Parameter Seleclinns' Adjustments.

WARNING

DESCRIPTION 1IN CHAPTER 5.

TABLE 8- IS T BE USED AS A ARECORD OF THE USER'S PARAMETER SELECTIONS/ADJUSTMENTS.
BEFORE MAKING ANY ADJUSTMENTS TO THE DRIVE, REFER TO THE APPROPRIATE FUNCTION
FAILURE TQ QBSERVE THIS PRECAUTION COULD RESULT IM BODILY

INURY.

: inltal Waar Data
Functlon Funcilanal Bescriptions Paramelcr Sckecllon'Adjustment Range Factory ek
Munshar i Dl Settin

Setting d
Fral 0 | LosalTercha Oparaicn anfn ok L = Lacal Conlial a
Menia The Fai .atedaze Samd koo rcd wid "= Reroe ContodTermiral Sirg
celecton 2.0 L= Aeesk Contmablz Por
|_1-- Bocalarglizn fime (Sen Funiclicn 34 E0 - IGL0 Sesoncs 20
. | Dereersciae Time (Sou Fuszlico 450 50 - 3600 Sexonds 20
3 | Minimim Hz {Sie Functon £3] S0 -EdHz i 1
£ | Maximum Fz {2es Foaclian 35 15 - Leartranurnsy Limit Ga i
= | current it Lo 1607 Curer 50
=} “;E;:par-:l b Seand Wiznu = Basic (First Mueru Cr il I
{F rgt Pasaward Mroassary 1= EaganeE 0 Seenrd Mark
Sorard 7| Mands Towde S205] V- 0 Velieye 7
ol E | .0 Sracuensy CA-G10H:z (Mot Tha asteal jog tnasaancy L |
wuleemenzaly &l ited Dermesn minimam Hz
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D-C DRIVES

TRAINING AND AUDIONVISUAL PRODUCTS
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Cf G roups Lo laarn or réviaw Suljecls al any Limea,

Fr nten referenae matergls come witk all disgnostic and irpubleshoating programs.

Tralning Courses

No, Titla
D-C DRIYE COURSES

1 Prirnciplas of Ireosina Electricily and Eleclronics
-2 Mairlerarce and Troubleshool g of Slandard 0-C Drives
T3 Maintanancs and Traubleshoot ng of Enginsarsd 0= Orives and Systams
T O-C Drives Hands-On Troublashaotire Lab
-1 Maintanancs and Trmubleshoot ng of MaxPak? Plus Drivas
-15 Reqianal Cless — Mainlenange and Troubleshpoting of Q-C Crives angd Sysiems
'-14 Maintenancs and Troubleghoot ng of MawPak [ Dr ves

Audig/Visual Producis

Crder No. Title Format Prica
O-C DRIVES PROGRAMS -
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TMz20" | Iroublesaooting the MaxLinete & 38 Power Modulg | acctape 425
TWZ202 Concepis of Asoulation Videotapa T25
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TMZ3249 Trauble=nooting tha 5-6R Fowar Mocula 'I.I"I::IBD pa 725
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| M2278 0-C Machir e Theony Vidaotape 125
VIDEQ TRAINING PROGRAMS
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VW00 | GP200 Video Training Vidaotapa 495
YWANSOL2 | HR2I0D Widea Training Wideotape 455
WWWEO0E | Pasics of A-C Nrives Wideolape 405

For detgils and prices on these couraes, audin/visuel productas and FREE Training Schedule Brochure,

HO-40& contact:

Industrial Training DeprRrrment
RAaliarce Elacthc

3000 Curtis Boulevard
Eastlake, QF in 44085

Call Tall Free:

BOO-RELIANCE
{800-735-4282)
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