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1: Receive and Accept the Controller

Tha products descnbed in this
instruciicn manual arg manuizc-
tured by Aeliance Electric Induwstrial
COmpany.

Identify the Controller

Each Reliance Electric GP-2000
A-C w5 Sonlroller can be posi-
fivaly idantified by it2 modet nurber
(standard contredler) ar Eaas order
number [cusiomer specified conlrol-
[ery. This number appaars on the
chipping labal and is stemped an
the controller namepiale. Redar 1o
this number wherevar discussing
the equipment with Raliance Electic
personnal.

Tha standard model number des-
scribes tha caniraller as follaws:

8.5

i

Enclosure —- 1
1 - HEMA 1 or Chassis
2 =MNEMA 12
4 =MNEMA 4

Basic Catalog ‘
Mumber

Lated
U =L Listed’
CEA Cerlilied’
ES Classitied
Yoltage
2=k vV
4 = 460V
=570V

2G X
{
|

Haorsepoweer Rating
401 =1id-1 4P
£02 =2 HP
O3 =JHP
(5 = 5 HP
CO7 = 7-1:2 HE
010 =10 HP
015 =15 HP
020 =20 HP

Receive and Accept the
Shipment

Aslance Electic's tarms of sale, in
all instarvsas, are F.O.B. point o
origin. The user s responsibiz far
thoroughly inspacting the equipment
befara accepting shipment irpm the
transporiation company,

il all the tems callzd ot on tha bill of
lading ar on tha express recaipl ane
nat indudsd or if any itBms ars
chviously damaged, do ncl accept
e shipmesnt wniil the freight or
exprese Agenl makes an aparapei-
ate notation an yaur freight bill or
exprass recaipk

It ary concealed loss or damage is
discovered later, notify your freighi
or express agen? within 15 days ot
receipt and reguest that he maks an
inspection ™ the shipment. Keap
tne entire shipment inlact in i1s
artginal shipping coetairar,

The user is raspansitde for making
claim againsl the Carries 1or ary
shorage or damage cocuming in
frangii. Claims for kass ar damage
ir shipment must net be deducied
from the Beliance Electic invoics,
nar should payment af tha
Reliznce® invaice be with held while
awaiting adjustment of such claims
singe the Camier guarantees safe
delary.

If gonsiderable damage has been
incurred and the Stualion is urgent,
canlast tha nearest Reliance
Elactric Sales Offsce for assistance.

Yoz doly Bedet urd Fe ooz e ion 5300 sd Basemorkes of el ancn Slecd = Zorromyp o0 i aukisiat o,
o bzhiue farmtdes as %5 ae Uadsrares ol Radooe Fincdos Compem o de susa s
AWy irgeared mdmimh o ane -clued! BaERESs Mashiees Srmntalon

File a Return Requast

1. Ta return aquipment, Send 4
wrillen request 1o Reliance
Elacins within ten days of receipt.

2. Do nat reture: equipment withau
8 numbered Equipment Raturn
Autharization (ERA) fram
Reliancs Ekectric.

3. Aelianea Elactris fuserves the
right 1o ingpacd he Squipment on
Sile.



Store the Controller uniil
Installation

Aftar raceipt inspactiore, roapack the
GF-2000 8-C WS Controller i its
shipping contairer uniil installaton,
If a pariod of storage is expecied,
siore it the original shipoing con
1aingr with i1z infevnal packing.

T ensure satisfactory drive opera-
tign at starlup grd to0 mainigin
warranty coverage, stare the equip-
TNl

= in its criginal Shipping coataingr in
a cigan, dry, safe place,

« wilhin an armbignt Gmpertre
range of -407C 1o 857G (40rF 1o
144°F,

= within & relate humidity range of
5 2o 80% withous condensation.

= away fram A/ highly camasive
Aimasphers. [n harsh enviran-
rmerts, covar the shipping/elorage
container.

= A¥ay from corstruction areas.

It etarzge will be longer than five
mcslhs, contael Rellancs lar long-
term storage insiractions,



2: Know the Controller

Introduction to the Controller

The GP-2100 contraller is A genaral
purpase, variable speed, A-C
controdlar. 1 fully utilizes state-of-
the-art microprocessar digital
lechnokbgy, This results in adjust-
ments angd commands thas are
precise, repealable, driftless, ard
highly immune to noise and alactro
magnetic intelerence. hMany
diagnoslic capabilifics are stancand.
Bacause of he many configuration
adjusiments handled n sofbware
hrough the standard keypad!
dezplay, this controiler is ideal far a
braad rangs ot industrial appica-
tans.

Keypad and Display

Cantralar operation ardd configura-
tian is easily perfoemed fhrouch a
varvarian keypadidispay pansl
[Figura 2-1). The keypad allows
casy seleclion of START, 3TOP,
ARG, FORWARTIREVERSE.
and AUTOMATIC MANUAL. Each

Alse located on the keypad aie a
4-digi1 |.ED display and a 2-digit
LEL display that shaw cantraller
running intormatico [auiput tre-
quency, vallags, pencent of ull-load
ampes, and reator BPM) v error
unction codes. v addition, these
dispiays ars us=d in condiguring she
controller.

af hia thrae dual selection keys
[RUIM:ADG, for example) has a
small red LED abows ard below it
that indicales which conditicn is
selecied, Alsoinchded on the
keypad &re an increment, & |key and
& decrement | ¥ key thal are usad 1o
increass ar decrease 1ha speed of
the matar. The increment and
decrems=nl keys car also be ussad
will Lhe: PGM keay and the SET key
o configu-g the GP-2000 contraller
o & broad rangs of application
require TEnis.

o i P oo
"L W2 ey WA B
"\._ = T .'I
. \ i h
| SPEED g R T
. == AEMATE Lpoal  -TRIAUN,
5, LATA COKTAGL CRNTADL '
e G £ b
= [
L. |"!="~' T START
s =t S s I, :
— ARUH_[ sTOP
EHOSRHA W s . =
EMAELE 5ET EGM o : e
1
|
S £ e o PRI T T Ry
dei U4 A A2 UG L8 LB A F) LB,
1. A-DIGIT SHEPLAY CF FURGTICH WaLLIESS g, FOAWARDSEYERSE KEY WITH
ET Liinzs IHLIGS TIMG | FLs
2, FLGH SR EAY O RTINMITOH AEL=0T 0N B, ALTORAATIC R MUAL KEY 'WITH
LIRS IO MLIMBFR 14O ATING LEDS
5. CEFROTORS GER RO LEDS 0. S2FE AR NGHER Eh T BEY
4. HLIH MUELE LED (3BRzER) 11. SPEE2DATA DECREKENT KEY
h, ETaRT KEY 12, KOKITOR KEY
G4, STORPEZET <EY 15, PACCAAM HZY
7. AUNLGSE KEY W TH INDICATING LE0s 14, 55T KEY
15, PROG S5 FNSE. F LFD

Figure 2-1. Keyped Layoul.
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Terminglogy U=sed in This
Manual

Dofinitions and Abbreviations
AUTO: Zee "Spead Refranca.”

CELC: The abbirewyiglicon lar the
Canarian Eizctrica: Coda.

Chassis: The apen styla of gishe:
EUrE.

Conligure: The process by which
the uscr selects and adjusis cne of
the standard 37 pregrammable
funclions listed in Tshla 8-3.

Cantroller: The tarm =ubstituted
thraughaui thiz manual far
*GERP-2O00 A-C Wi S Drive
Coniroller.”

Drlve: The referencs ta the controe-
ler and the mator combined as one
aystam.

G P-2000 A-C VxS Drive Condral-
ler: See "conimller.”

Hz: The ghbraviation {or nerte.

IET; Tha abbraviabion B onstanta-
e alectratie .

MAN;: See *Boeed Aeferenocs.”

HEC: The abbrevialion for the USA
Matinngl Electncal Code.

MEMA: Th:= abbravialon for e
Matianal Elactrical Marufaciorers
Bazsocialion.

HEMA 1: Tke tyoe | 2nclaozure
vafined in Wia NEMM code: which
provides prolcolion agains: acciden-
tat or inadwericnt bodily sontact with
live parts.

MEMA 12: Theiype 12 erclosure
dzlined in the MEMA code which
provides incustrial use, dust-Lghi
and drip-tighs, indacr non wandilated.

Process Control; 3o “Soced
Aelerence.”

Program: Soc “Zonligusa.’

FWM: The abbrev.atiar 1or Pulsa
Width Mockilalon.

212

Run Made: The condiion whsn
ot frequency [Hz) and voltags
are appdzad 1o thae A-C maier. The
gre=n FUM MODE LED weil be Id in
this mode.

Sot Freguency: The: spaad sciting
etorad in mamory 10 which the
contral kar will actalerate whan the
Bun meéde & inilialad. When ol
monltcring frequency, waltags, ar
current from the kevgad, 1he 4-digit
display shaws the set irequeancy znd
thie 2-dligil display 15 blank.

Speed Pod: The shortened raler-
ence far spaed colentiarmzler. Ond
uga ot e lncrement (&) and deocre-
mant [ ¥, keys o the conirolles
kevpad i5 similar 10 4 speed pot: Use
the Increment (& key to increase
the spead of the motor (lilkke furning
a speed pal Swoand Lhe decrament
¥| key 1o decraase e spocd of the
ratar (Eke turaing & spaed p
Cow,

Speed Relerence: The MAN {man-
ual] key ar Lhe AUTO [automalic}
key on the controller kaypan deter-
mines whethar the coniroller follows
apeed reterence commancs from
tha kaypad [&]and [¥]keys (MAN
gelectad) o from an external proc-
ees contro signal (ALTOD salecied),

NOTE: I no process ool signal &=
prgseal when AUTO s seleched and
Fiuactan 3! equala ¢ (hen the
coarater wail run at minimar He
Sug Figure J-4 for trocess cooln
canfiolirahons

Skatic MOP: An electronic MOP
Mooy Operated Coleniiomster.
The spead can ba adjusied remoie’y
by the exlermnal Gonlzcs,

Stop Mode: The condiliva whan
ouipat Irecuersy (HE) and wul lage
are rampod down ta zerd, This
cangiten can be cavsed by pressing
the STOP ey, by an exiemal
functieon Ioss signal, or ar internal
IET. When an IET acours, the STOP
keay alse acks as an [ET rosoe

Dangers, Warnings, and Caulions

Dangers, wamninos, and cautions
paint cut poteniial roubls 2reas. All
threng ol thesa precaotions aras
anclosed iy a pax 1o call attenlion 1o
thermn

= & danger aglers a person that high
yoltage iz prescnl which 2ould
skl in savara bodiar injuny or
loes of lifie.

« B warning alars a perscn of
patendial badily Injury if proce
dures are =0t boe aweed.

= A caution alocle a person that, it
procedurzs are i follcwed,
;amage 1o, or destructicn af,
cquipment oould resuli.



Standard Features

RE&A 1 or NERA 12 2nciosuis

-

D0-100 He Irecuency i

Micrap~acessor based regulalar

Feypad arnd dispay

- Biamtstop
Apeed adjisimand

- Forward Heverss

- hutomatic or manual speed
reference

- Rundtag

- Comalste driva adjusimsants

- Monitor and digplay of either
ouul frequandy, vidlage,
ammoeraga, ar HPM

- Diggrastic: fank maniicring

« Abil ty e lolkw a -24 md, 4-20
A, 13 VEE, or frequency pulse
inpul signal far a.Aamatic speed
Crtre

« PN controd

» Full spactrurn switchng for re-
ducesd el noisse

« Spnal communications capamniliy
w ik aptional card

a 1L Listed'C2A Cenilied! | EC
i assified

» Surlzce mount technolooy

» Large scala integraticn

¢ Line-to-linz ared ling 1 gracnd
outpul £herl sircail pratection

= Katering eureni limit anc regan-
erativz voltage limit

s ULGSA electicnic modor averlead
which meeis NECZEC Require.
mants.

= 57 centrolier configaration adjust

menis including

- Minirmam and maximum 1ng-
QuUEnCY SetNgs

- Separatz acceieration and
UsEaralany ram ps

- Cygrrent limit

- Autoratic fiux control for quist
motar aperation

- Torgue bocst

- Thres presdt spapd seleetions

- Ayvuidarca fragquancy and
bardwicdth selecticn:

- 2-T braking

- Slip compenzaation

- rraqueacy and current [evel
detection

- Sfatic MCP
Clulput waltags requlahion

- Settakhle Elecironic Matar
Cwerlnad

Optional Kits and
Modifications

Tha feflawing wits and modificatians
ane avaiable walh scice] carstroliors.
Lee Table 2-1 forhe complets kit
listing. Coniact a Reliance Electric
Sales Chice ar authorized disiiboior
ler more irfarisation ragardirgg Lhigss
kils o moditications

Kits

« AHemots Meter nterface Card

» Aamote Digital Metzr

» Aail Imerfacs Sard

« 108 theowgh 20 P Expanded
Lahinst for Kit Mouniing

+ Prassure to Electrical Transduacer
« O fpul Conlactoe

r APM A-C Slower Motor Proiection
» Mam Input Dizconnest

v hotor Creerioad

« Dyniarnic Braking

« Zontrol Signal Buller

s Relerence Trim Pot

» Reanore Op=retor Siatian

Mogiifications

= [nput Line Fuza
= MNENIS 4 Cabinst
« Magratic Bypass

2:3



Table 2-1. Conlroller Klts.

o Expanded Cablmel F.ill Kodal Insteuction
Degeipiign Required Murnbeer Sheet
Bamrk: Bator nbealrsos Card - Mo 18 LI [1E-3158
Eemgka Digial pghee (2240 W Canrnd P25 =5 Hu ADM 4R auE-A1EE
Aamarg [gial Metar 113 o Gantsa P-5) 551 | [T A7kS000 1122 1455
Sl Irierinoe Card 221 Hi 15C41610 A-1151:
Exprumded Cabinel = - 1CH4AGEE] JE-317
Frennn=-a-Elocirical Traassuser Yas 1PEC2 DE-817%
Culpe ] Caracle:
2306 134 i " HP & 1ZhA0I0 % AIET
A0 14 1hra 2 HE Yiaz TSRS Deaisr
BN Db, 21 R el 1SR4aED D377
BPM A-C Blaver Boler Frogeclizn Vs * 3M4a0 J2-3174
fdair: 'nput Dlsman Wk
FEON. LRN Y mad sy 1 chrn THP e ICEARAN JE-ATAe
SE4nEn ™M J2-3Ean
A0 Y 103 Bira 20 HP i Mg 1o03 22-12
cCBaarn JE-3ZE
Bezlenr Sheadognd
| 230 ¥ A i - HP | “as 1L3AC og-3z22
4EC Y A hra E0 FR YEE 1MLAC2C -d22E
I. Mgngrnn Braking &
TG 10 i He ! [] ALBAZ05 é-3'v3
ALV T LE o T HP | IH AUE21] 2 3 7AR
AL Y 10d g J HP & [1] 20B49: 171 L2-1'7a
dBC Y A3 thiw Z0 RF Hin 20B=52] C2-3-7a
STEN S thiu 12 HP M 20831749 CH-3'50
575 Y 15 thnt 50 H= Un el =i 23730
Uaarzid Signal BrMar | us 1584540 [2-40 04
[eafe-paca Trim 2ot MG 17RO L2323
- — — | — - —
Fearriale Qpadalar Stalicn M TASA50] CE-181=
Irwapier Fage i
2NV dR. 7 4 hEtid 2FUEN C-32-1
L TS [ER P} o S [ [ (R el
QALY EY2 1T 1R A oy AF a7 L 381
2N EHF. ¥R A ‘g 2FJ4310 C¥371
AW T1F HE dna o BRAJST Ca39-1
AUV 'DHA, BN oy FRUIFAG 23511
4ERYW 1 H= E A G- H 2 d4am C2-321
4ECW 2:F, £ & Yas 2FL I C2-32-1
ASEY S HF. 24 Yas 2R3 C2-32°1
AEL Y EH™ I5A Y55 2rJ4aca C2-22"1
R Y 2 HS SN oy PFAHILT r-2 351
460V -OHP, 25 A Yaa 2FJgdio Ca-a=-1
EEW-SHP ZaA fas 2R 14015 C2-33-1
ASR W B HA 40 A Vs 41 2F 14420 L2-3:211

The: Farale Meswr Indzlaee Cand wwd 4ar Hid nierlsee Care e arad be rgeabed in Be canlregller g1 (he sare e

Thermee Kils sconil ez Ia e inain canirel cieinet.

Fagues ke Beirole Mewer Imeriace Sad.

Rail hrwarlace Zonel zan be osed enlg e Sapulalor PO Boand SPE2E Fan homrber © a4ERD 1715
“he Expandes Seaiet Kitincludas @ [ne reastor wwd contrel ranslermer.

“The AEM 82 Deorme Sein Praleston 57 eGuines e Bxpaeiced Cabienst <0, sucicg oy bo mohaaly oxclosne: witt athar i35 watben Ba
Exprandad Catinel Kil. Tontzat iha rearezl Aal ance Seai® Saleg Cflise for ags 2tareo.

Oy these noded rumDers e drives gnizpad alie June, - 93z,




The canirgller can be cperaied from
sinple-phase, 230-vol A~ inpu;
poavar by charating the motar oot put
horszpower, A three-phase motar
sizeed ior iha comtrodler harsepower
must siifl be used. Drive derating
valuos arg lislad in Takle 2 3.

Controller Specifications

Coniraller Ratings

The coniraller is imended -0 opsrale
from: & thres-phasze A-C powear
saurce dl the rated valage listed oo
the controller narmep aie. 1 oun
oparate cn 50 or 50 HZ jine ro-
quency. The controller providas
thres-phase vasiable waltage and
varat:le frequancy Lo Lhe moatar,
LA T Coenbicalcr Clrrgnt raﬁngs
are listed in Table 2-2,

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

Table 2-2. NEMA 1 Gontroller Ratings with Three-Fhase nput Power.

Contraller HMaorinal LContraller Lontrolier Blazimmuim Mi:;;unum E‘“'m'ﬁm
Moded Horseponser 3w Inprunt lmput IespL o n;:qm E"tm cE
Hurmber Aamge Yol KWA Amps e “E o S
Amps Amps
204U210M lid to 1 o ) 2.1 5.3 4.1 4.4
2EU2 002 2 230 %5 [.a 6.8 Th
2EU21003 d 230 R0 A 96 TG
2GEUZ 100D o pi | 7.4 BB Y 152 tE.7
AELA007 T el | 1.2 28.2 2.8 240
2321010 10 230 i5.5 Zaa S 130
2G4 1007 | 1ol 4511 2.0 25 1.9 71
2EUs g £ Gl 3.3 .2 | a4
AEUL003 3 501 b1 E.4 4.2 L
25141005 2 Al ¥4 aa 746 L2
ALl 1007 i it 107 134 0 119
AlElIA0tn W0 Agil 13.7 172 24 4.2
2051141075 i 450 P 2.4 “Ho 210
20541020 20 A0 b, T | e T o Zn
2G5 1005 305 578 75 T.h 5.6 g
2EUS10MD F-1a2 10 1d 378 14.4 145 10 2.0
2GIUS102D 15 = 20 Gt + 27 gr.h 21.0 Z1.0

B T sbeain nesar mizmneplabe horseg:wer, he cortole-'s sine wise patpal ampeees rcme shaid ee: g A oe geeakan than the mator ngmepaie
awresl e el parmeplale arseces aeg bafer Can Use serdmolar stie wave raling, teae metar aorsep=wer shanld s deeakad by e rahaar
The soamoler slne waes amMpRie reSre] i e mohor agmegiaie surmeal Faler b Sing e-Mslor Appical ars” &g hWolli-Mulor J".|.|.I| Gl (or
mgre denaiis

Table 2-3. NEMA 1 Conlroller Ratings with Single-Phase Input Fower.

Conirallzr Marminal Contredles Cardrolles Bbaxirmurm AT kAL
Mode| Heorsepower 14 Inpud inpul Ienpiud . Motor Cantroller
Humber Range Val L Kva | Amps S Wade Dupur
Ampsa " Amps
PELIZIO0 i 1G 152 230 1.1 40 23 25
LIz OnE 1 250 2.1 gt 4.1 45
ELIP- o 1112 250 25 1Z.1 BE B0
eELIE- GoE 2 _ 230 a5 152 R 78
PELE T 5 ' 2El 50 MG X 106

U To zbiaie netar nameplate hoveesomer, the soriodess gire wass ouipul aimgere rating shoud be ggual o greater than the fsbor namep@ice
vl 0 o nariep ke ainiees ars ighes than U sonmalar gine wawe nalirg, he motar iessepoer =hood bedesated By the rolo of
g 2NIRD IR SInG W AVB AMpArg T304 e mcor ngmenlale 2arrant Fabar o tEingle-Adcer AplceTiors” svd ui-Mooor Apglstisr s ior
mere drzas.
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Table 2-4. HNENMA 12 Controller Ratings with Thres-Phass Input Power,

Coantroiber Nominal Canlrallar Cosil realbaat faximum "::;T;m :::LET:;,
Mo ded Horsepowsr T Input It Input il Duulput
Murnbier Flarcpe Vollz KW A Amps Ampa A
ZOLEEEIM 1iam oy 2 55 4.1 d.5
EGLUESI02 a iy 15 8.5 5.4 7.8
AGLEARI03 a 20 5.0 2.5 .6 10.5
AGLIZNIS 5 230 T.H 4.5 {5.2 6.7
2GL2307 ih 230 M.z P 21.8 4.0
2GELE2001 “id o i) 2.0 2.5 1.9 21
2GLE2002 a 450 e 4.2 a4 4,4
2GlJ92003 a A5 R 6.4 4H K|
PELanans 5 L 7o g.5 TE B.2
PELR007 | 75 A0 0T 134 131 i 11.1

" T albain malor nargplaie Acrscpasser, the conbrellers S wase au oot amnpee @ling shoakd be oqual € ar srester itk icalee nameplase
eurran=. Fihe malne ramrasdase mpaerey ate izher than te cankesdler sine wave ratng. the modor karsapoaar sacue b daralied by thie slia o
o cordriller sine wiser arnpeese @iling W e ol careplese o, Jeder o Single-Mooe Apelisations® and “kMu ti-bolor Aoplicabions® o
irare dars s,
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Service Condilions

CAUTIOM: Sal, chiarine, cther car-
razive gasas and'or liguids muosibe
avoided.  Falluve o abserve this
precauton could result In damage
te, ar destruction of, the equipment.

s Arnbiant lamperature: 1050 [
40°C (14°F ta 104°F) for enclosod
controliers ang -107°C 10 55°C
(14-F 1a 131°F} far chassis canirol-
lers, [Maole: See "Canvert from
MEMA 1 iz Chagsis Gonlrade )il
required).”]

+ Slarage temperalure: -400G [o
B30 (-40F 1o 145°F)

= fimosphera; 5 b B5% non-
condensing relative hwmidity

» Elawation: To 3300 feel (1004]
maters above sed level withoot
deratirg. For every 300 feet (91 .4
meterst above 3300 fegt, deratz
the current Faking by 1%, Sansult
vour Belance Ekectric Sales Qffice
far coeration above 10,640 ieat.

= Lira frequersy: B0AZ Hr or G032
Hz

» Lina voltage vanabar: -10% o
-10%

= A0 Ine dislribulicn systern
capaiby fmaxinum]: SO0 KA far
230 VAL and 1,600 KM for 430
and 575 vAG, three-phase with
25000 amps symmatrical faul
CLrent capacty-

Controller Applicatlon Cata

+ Pulze Witth Madulation [FWk):
Eirna wave

a Sarice Factor: 1.0
+ Digalacement Power Faotor: 0.55

Maximurn Load: 15055 far one
minuie

Creareurreni [ET: 200% load

Curren: Limil Adjustment: 50 to
1.50%:

Linearity [Speed relerencs 1o
autgut frequency: 1%

| WARNING

THIS DRIVE IS INTENDED TOOP-
ERATE AT A PREDETERMINED
MINIMUM SPEED UNLESS Dis-
CONNECTED FROMTHE FOWER
SOURCE. IF THE APPLICATION
REQUIRESZEROQSFEED OPERA-
TION WITHOUT SUCH DISCON-
NECTION, THE USER IS RE-
SPONSIELE FOR ASSURING
SAFE CONDITIONS FOR OPER-
ATING PERSOMNEL BY PROYID-
ING SUITABLE GUARDS, AU-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES, FAILURE TC
DHBESERVE THESE PRECAL-
TIOMNS COULD RESULT IN BOD-
ILY INJURY.

« Mirimun Fraguency: 5 ta 60 Hz
(o 10 50 Hz programemed with a
paszward)

WARMNING

THEUSERIS RESFONSIBLEFOA
ENSURING THAT DRIVEN MA-
CHINERY, ALL ORIVE-TRAIN
MECHAMIEMS, AND PROLCESS
LIME MATERIAL ARE CAPAEBLE
OF SAFE OPERATION AT AN
APPLIED FREQUENCY OF THE
QYERFREGUENCY LIMIT YALUE
TO THE A-C MOTGR. FAILURE
TUOOBSERVETHIS PRECAUTION
COULD RESULT IN BODILY IN-
JURY.

= Pdaximom Frequency: 12 H2 o
cverfraquency limit

+ Basa Frequancy (ViHz): 30to 400
Hz

= Fraquency 3ahility Lang Term:
C.01% of base speed with digital
keypad; 0.5% i base spead with
cational analoy spsed oo

¢ Aocaleratian Acjushmant: G o
350 seconds (wilkin the capability
of currand lim 1}

+ Decoleration Adustment: 01 Lo
260 seconds (wihin the onorgy
absorbing capakility of the cantrol
ler)

s Torgue Boost: © & 19% of inpus
yoltage

2:7




Single-Molor Applicationg

The comiroller and moior mus: be
sizad lor 1he load and spead re.
quirernents o the specilic appiica-
flian.

[f Lho rrsabar is cversized. the motor
aperatng cument must not eeeecd
the cont-allers rated auiput currant
angd the motor horsepowsr must rag
b= more than one zize langer than
ihe cantrodlers harsspower rating.

IF e motor wid by operated at
apeeds below one-half the motar's
rated spead, the mobar owaraad
ralay may not protect the metor
bacause of the reduction inseratar
coclng action dug 1o the reducer
spesd. A mator thermostal. interma!
1o the moter, skould be installed
bocause it moenitors the actual
temperaiure of the moicr windings.

2:d

Muiti-Motor Applications

2ne comiraller can rn 3w or more
motars. Achers ta the folowing
requirermarts to assure correst drive
cparaticn:

1.Whan all the motors conrescted fo
Lhe output of the cantrolker are to
slarl and stop al the: same tine.
the sum of the sing wave cumrants
7f &l the mokgrs sapst he less than
cr equal o the maximum mofor
sine wave current radfing ol the
contraller,

2. When one or mprz ol the mators
cannected tn the uipur of the
cardrallar wra to star! and stop
independently,

» Ay metor thal starts or shops
while e condroliar i mnning
must have & curret raling less
than 10% af the maximum modor
sine wans surrent rating of the
controller,

+ Tha sumr ot the sina wave
currants af all the motors con
rected contiruously on the
culpat of the cantelier and the
locked rotor sine wave current of
any meder which is 10 slarl and
sicp indepondently must be jass
than or coua’ o ke mas o
mekar Sine wave Surree | raling
i the caniroller,

MOTE: Each mador requires 2e0a
rafa geerpad proteckion e, 3 mator
iy or @ Mo tharmnestal,



3: Install the Drive

DANGER

OHLY QGUALIFIED ELECTRICAL
PERSOMMEL FAMILIAR WITH
THE COMSTRUCTION AWND GPF-
ERATION OF THIZ EGUIPMENT
AND THE HAZARDS INVGLYED
SHOULD IMSTALL IT. READ
AND UNOERSTAMD THIS MAN-
LAL IN ITS ENTIRETY EEFORE
PROCEEDING. FAILURE TQ OB-
SERYE THI® PRECAUTION
COULD RESULT IN SEVEHRE
BODILY INJURY OR LOSS OF
LIFE.

THE USER 15 RESPONSIELE
FOR COMFORMING TO THE
HEC AND ALL OTHER APPLU-
CABLELOCAL CODES. WIRING
PRACTICES, GROUNDING, DIS-
CONMNECTS, AND OVERCLURA-
RENT PROTECTION ARE QF
PARTICULAR IMPORTAMCE.
FAILURE TQ OBSERVE THIS
PRECAUTION COULD RESULT
INSEVERE EQDILY INJUFRY OR
LOSS OF LIFE.

CAUTION: Usc of powes factor
cormzction capactors an e outpot
of tha contraller can resull in smatic
oporadion of e mobor, naisance
Inpping, and o oermanent dam-
agye lathe controdlar. Remove pawer
faciorn capacitors before procesd-
ir. Falure toobsenve this precau-
ticn could rasult in damage to, or

destrucitan ol the equipmesn.

Flan the Instatlation

Re=ad ana undersiand this chapter in
its entirety before beginning the
actual installakion. Follow these
guidelings and proceduras ta mini
miFe Bath installaton and opcrahng
aroilems.

Convert frgm HEMA 1 10 Chassis
Cantroller (if redquired)

The contraller is snipeed standard
as an anclased unit, fuly assambled
in its owrn MEMA 1 enclosure. It a
chazsig rather than a MNEMA 1
confraller is required, do the folloe-
ing:
I. Aemoe= the front caver fram the
coniroller,

2. A=maove the boitom poaate wih
canduil provisions frgm fhe con-
traller.

3. R=movs the plale that cavers tha
varfilalion ats at he lop of the
cover by ramoving the retairing
ping o attachmenl sorews.

4. Repace the cover an the cordsal-
lar.

Sedect Conmtroller Location
1. Vurify thal the controfler can b
kepl clear, coal, and dey.

2. Check ihat tha confraller is away
fram cil, coplant, and ather air-
bowne cordawminanis,

CAUTION: Salt, chlorine, othercar-
asive gases and’or ku ids must be
avoeded.  Failu-e to observe this
precaution could rasult in damage
ti, or desiructicniof, tha squipment,

3. Chosk thal temperalsres in the
conroller vicinity are betwesn
=10:C ta R0 (145F to 108 F for
enciosed controllers and -10°C (o
SECC 14°F 1o 131 -F) fur chassis
conirollers.

4. Chesk that relatea humidity is
betwean & and B5% {non-
condensing).

5. Do not install soowe 3300 1eet
£1000 mctored without derating.
For cvery 300 f2et (914 malars)
above 304 feel, derake the
cumenk rating by 1%, Consul
your Aglignce Eleciric Saiss
CHfice far operalion abowe 10,000
fegl.

EH |



Mount the Controller

Mount the WHEMA 1 or NEMA 12
Contire | ke

|. In the iocatfion salaciad, maunt
the enclosed contraller verically
with the input'output teeminals at
the betiom,

2. Make sura surrounding compa-
nanis da not hindar saryica
apzass. Sea Figure 31 1oy
mounting dimensions.

3. Provide adequalte clearancs for
air varstilation:

« Alleast 2 inches from the sides
and 4 inghes fram the 1op and
baitam ol the contrelle: 1o
adjacent non-head producing
upment, 2Uch as a cabingt
wall

» At l=ast 2 inches from the sicks
anc 10 inches from 1he top and
battarn ol adjacant controllars,
For Tha bast air movamean] with
three or moee conlrolkars, 9o
nat mount the contrsdlees in a
vedical stack; affzet 1hae nanteal-
lers,

32

Mount the Chazsia Controller

CAUTION : Complets all driliing, cut-
ting, wesding, ete,, before mayurting
the chassis ina user-su pplisd medal
cnclesure, During installation pro-
tact the chassis from metal chips,
weld splatiers, and ather debris. Fai-
we o chsemve thess precautions
cowld rasull in damage o, or de-
struction ¢, (e equpment.

1. In tha location sslected, mound

thie uzar-supplied mefal enclosur
in which the chassis will ke
maunicd. Fihe enclosure is
totally cnclosed, size the metal
enclasure using tha fallowing
eoalan alorg with Tabls 3 1:

5-8,- 25+ issh

where:
Eﬁ =Area of anclosure’s four sida
surfaces
5, = Area of anclsure’s ceiling
surface
.’:‘:E =Area of anclswre’s battom
surface

A surlace dees aol ave al leasza 17
A lavar of air peslda k. & dias nod Face
any cazling alfes. Lsea zewars ar
thrz extuabion for any sLch sufaoe.

For cxample, if you want 10
erclose a 2 HP chassis in an
enddgsure thatis 30" high by 20°
wide by 16" deop and the back
eide s 1527 eff Lhe mounting wall,
eqalve tha equatian and verily the
anzwer wilh tha Table 3-1 spaecifi
caabirs,
5= 2030 x 200 + 2(30 = 16) 4

i16220) 4 £i15%20)

= 2300 =q. in.

Fafarrrg o Table 31, nolo Lhal a
2 HF controller requiras 2.8 Hmas
102 or S806 squang inchos of
surface arsa. The axample
pnclosura meets Lhe Siea require
manle.

2. Mauni the chassis directly ta the

anclasure maunting panel. S1and-
aff hardware s aol necessary.
Ses Figure 3-1 for mounding
dirmansgsans.

3. Pravike adequata clezrance for

air ventilation within the gncloe-
Lre:

= AL least 2 inches fiom the sides
and 4 inches inom the top and
botiem of the controlier to
adacent non-heat produsing
equipmenrt, 3Lch 83 a cahinet
viall.

# Al lsast 2 inchas from the sides
and 10 inches troem ihe fop and
botiem of adjacent contrallers,
Far the best air movemeant witn
thre= or mara contrallers, do
neA rmourd the condrollers inoa
vertical stack; offaet the contrel-
leras,

Table 3-1. Slzing a User-Supplled

Enchrsure To Howuse the Chassis.

Effecdlve
 Pawer | o ace (5] Area
HP ' Lnas
{watiz) | agem | =qim
-2 10 | -Axir | 2ee o
3 180 | Erwo |40
5 A0 | ZEx0 | E5Ex10
73 25 |48 x| v
M ME | S4xer|ade1o
15 4 | 2w |1 e
a0 58 |8 |15

L App s e 230, 460, and TR WAL
cankoders.




Install the Motor

MOTE: For mulf-rntar Anoicainmd
renuramenis, rever o hWiuli-dotor
Appiicatians™ in Chapter 5.

1. Verly the modar is the appropnrata
gige to uae with the contro:dles.

Carate the &-C molar b0 compen-
cate for additional healng in the
motor caused by hanmonics.

2. Install tha A O matar accordireg to
iLz instruction manual,

d. 1 the maiar is owverramed, waniiy
that the masor operaling cumant
doas not excaed he controllers
oulpul current and the metar
horsepoesear is not mare than one
gize laroer than the controller's
horsepoer rating. Then sedect
the elpcironic motor cwerdoad 1o
ke equal te or less than the
cartraller cutpul current rating.

H the mator will be operated at
soeads balow ane balf the
mHors raled speed, use the
thermal respansive tvpe ot
pratection Jevice beoause it
mignitors the aciual temperaturs
of the motor windings, The mator
overload relzy mey not protect
the motar becasss of the reduc-
tian in maolor caoling acticn dua ta
the reducad spead.

4. Make sure tra molor is arapery
alignad with ke crivan machkine
Lo minnmiZe uNRecessary motor
[oading frem shalt misahgment

5. Hthe matar is arcessitia wrile it
is running, inslall a projecliva
guard around all =zposed rotating
Fars.

Motor Lead Lengths

For apalicabions wsing ane moior
connectad ta the contraller, indi-
viduad mator lsad lenglhe canmot
pxceed 260 {eg) per phase. For
applizations where muliipls motars
ara uead, olal lead lengths on each
Ehase cannal esceed 250 leet, and
gach molar cornaction canral
pxcaed 280 feat.

For examgle, the following illustrates
correc] application connecions:

Ty g 1) corirslier
S0 |
" A5 4 FAE. Wotor | 200
Rl I Al Tidar
Cardrako:
.

EE-rtl iz t,

[Seal ] “inmar

MCOITF: Eack e 2 i i racreseni's
E] 3-,'_".":'.“3"_."'9 [t =

If toial 3-phasa lead largth excaeds
250 fe=t, nuisance nppeng may
pocur. Thase Iips arg caosad by
capac live currant flow 10 ground
and are not an indication of any
problem with 1ne contrciler. 1 the
lzad length must bo excoodod,
ataLt line reaciors ar oihar stops
muzt b2 taken 10 camact the prob-
e,
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Figure 3-1. Physlcal Dimensions and Weights.
34




Install an Input Disconnect

DANGER

NEC'CEC REQUIRES THAT AN
INFUT DHSCOMHMECT BE PRO-
¥IDED IN THE INCOMING
POYWER LIME. FAILURE TO OB-
SERYE THIS PRECAUTION
COULD RESULT IN SEVERE
BOOILY INJURY OR LRSS OF
LIFE.

1. Install an inpuat disconnect in the
incoming powar line accorging 1o

the NEC/CEC.

2. Size the disconnect fak na into

considorslion he ranshanmar
inrugh current i uzad) a5 well as
any additionzl loeds the discon-
nact may =upply.-

3, Wire Lhis dissannecl in dhe

primary circuil of the canrallsr
iselation rarskorrrar (i used].

Table 3-2. A-C Inpwt Line Branch Circuit Protection with

Three-Phase [nput.

Install A-C Input Branch
Cireuit Protection

MEC/CEC REQUIRES THAT LP-
STREAM BRANCH CIRCLUIT
PROTECTIOM BE FPROVIDED
TG PROTECT INPUT POWER
WIRING.  INSTALL THE REC-
CMMENDED RATING IN TABLE
-2 0OR 3-3. IF THE FUSE RAT-
ING |5 INCREASED DUE TO
LOADS REQUIARING HIGH
STARTING CURRENTS, DO HOT
EXCEED THE MAX ALLOW-
ABLE RATINGS IH TABLE 3-2
OR 3-3. FAILURE TO OCB-
SERVE THIS PRECAUTICON
COULD RESULT IN SEYERE
BODOILY INJURY ©OR LO¥SS OF
UFE.

CALUTION: Thea |npul Fuse Batings
lizied in Table 3-2 (upto 5 HP) are
apgplicable tor one drive nar branch
circuit. Mo other 1oad £an be ap-
ali=d ta iha! fused branch circud.
Fai ura 1o abwsares this precaution
oaukd result in darmage K, or da

slructicn ol, the equipmeant.

Recommmended | Max Allowabh:
onroli | COMMaer © nput | WRULFUSS | g Puse
hoere | sompw  Gurone | Ratng | Fating
Wallg [Amps] Rating Rating
{Amps) {Arnps]

121 230 b B 10
e B30 b5 B 15

3 70 2.3 175 20

5 20 : 406 25 30
7z pr 11 #R.2 Eh| L
10 et 5.8 %l &0

174 AED A5 L G
2 JEL 4.2 B g

i A6 L g e

3 A6 ; %4 13 20
T 450 ) 13 'rh A
10 a0 A b 25 30

15 LN i 25.4 15 40

tal] A0 1 327 13 50
Aln3 575 7.5 ] 15

718 1a 1 H7R 14.5 A0 z

1510 20 575 Ery an a:

' Fuses shiell ke Class BB or Slass J e cebay,

1. Imstad | braanch Sircuis protacion

accorcang to the NEZACEC,

2. Siza the branch circuit according
to Table 3-2 ar 3-3.

Table 3-3. A-C Inpui Line Branch Circud Protection with Single-Phase Input.

Aecommended Inpaut Max Alloweable Inpul
Sanlroller Applica e Conlraller Enpul Fuze Rating ' Fuze Raling ™
Modal Horgapowar id Inpud Currenl -
MNumber Range Valte (Amps) Fating Rating
(Amps) (Amps)
HGLET 10d b 172 =41 Lh il 10
ELE1 ERA LT 1 230 8.1 P2 13
FELRIGA 1772 ] 12.° 1¢.4 20
2GEUE1EIS b 0 15.2 0 =4
FOLEICS 4 =30 21.B an s

"o Fuzag sFall0e Clazs Ak or 21355 J s delsy
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Install a Transformer
(if needed)

I all applicatons requiring tha uss
nf an auput franstarmer., caniacl
your Reliance Eleciric Sales Olfice
Far assistance,

Input ransforrmers siep up or aten
devwn inpult voltage and cAn ba
eithet auto-traasformers ar isalatian
transformers. |zplazion transfarmars
help eliminate

¢ Darngging A-C line votags
tramgierts from reaching the
srstred lar.

« L rorsa lrom the coniealler
back 1o the ingaming power.

+  Damaging currenls. which coud
devaiop if a poinl inside the con-
Lrzdler becomes grounded,

It an imgut transfarmar is installed
anead ol the cansraller, 3 poaver
dizconneciing device must ba in-
etalizd bedwean tha powsar na and
the grimary ol the transicemear. 1l
thiz power disconnecting device is a
cirenlt breakcs. thoe circuit breaker
Lripr ratirg muzl be cocrdinated with
Lhe inrush current (1012 12 times
full-load current) of the input rans
farmar. Co not conrsCct an input
transfarmar rated at more than 500
KW lor 230 WAC (1000 KWA far 460
or 575 YA to the controller.

CAUTION: Distribufian system ca- |
pacity above SO0 KVA lor 236 WAC
(1000 KWS dor dB0 or 575 WALS)
requires an isalatian Lrawskarmar, & |
line reactor, or cihier means ol acdd- |
irng similar impedance,  Falure b
chsuerve this grecaution coukd result
it darmage . or destruction o, the

aqu piment.

Wire the Drive

Ground the Drive

DANGER

THE USER IS RESPONSIBLE
FOR MEETING ALL CODE RE-
QUIREMENTS WITH RESPECT
TO GROUNDING ALL EQUIP-
MENT. FAILURE TQ OBSERVE
THIS PRECAUTION COULD RE-
SULT IN SEVERE BODILY IN-
JURY OR LOSS OF LIFE.

1. BEermiowve tha cantraller cowver.

2. Run a suflable agquipment ground:
ing comducior unbriken ram the
cenlroller grownd lamminal | Figurs
3-2 pr 3-3) to the greunding alec-
trede conductar (earth grooesd).

3. Connect a suitable squipenant
grounding conducior 1o 1he medar
frame, tha rempole coniral station
1il used), the fransicrmer {if re-
guirad}, and the controller enclo-
sur2, Hun each conductor un-
broken 1o tha grounding alec-
frede conductar {earth ground].

4. Whan raguirad by cade, the 24
VO StanSiop circuikcan be
grauncked. Aun s suitahls
graunding conducior unbraken
from dermiral 19 to the controller
ground termirdal. [Ses Figura 3 2
oo 3-3 and Figure 3-5.)

Install Power Wiring

EXTERMAL POWER WIRING, IF
LSED, MAY REMAIN ENER-
GIZED WHEN THE MAIM A-C
FOWER IS5 DISCONNECTED.
IDEMTIFY AlLL SUCH EXTER-
MAL WIRING. FAILURE TO OB-
SERVE THIS PRECAUTION
COULDRESULTINSEVEREBOD-
ILY INJURY ORF LOSS OF LIFE.

1. Verily that input powar o the
corirolkr coeresponds o the
contrcile: pameplale voltage and
frequency and thal the pfant
supply is ol suffsient capaciiy to
SUpport the input current requira
ments of the consnolle:.

CAUTION: | an ircorroctvoltage Is
agphadiothe controlle, an IET 2ould
rasull froem avariation inline woitags
outside the £10% range. Failure 10
obserne this pracauticn couka resul
in damage th, af gestruction o, k2
corroller,

2. Provide a transfarmer kefwasn
the plant power supply 2nd 1he
cordeclzr if Lhe carract input ling
vollage is nol avallable, Refar bo
'Install & Transiormer {if nesded]”
in thiz chaptear.

J. Use the appropriats 1ighicning
torque listed in Tabe 3-4 100 wire
cornections 10 inpu terminals
and cutput teminals inthe
cortr ler,

4, Lse only copper wire with 8

mircmum tempergture rating of
BOVTEC,

LA

. Siza input and output pawar
wiring, accarding toe aopcabn
cod2z, to handle the maximum
cortroller currentd liszed in Takle
2.2, 2-3or 2-4.

G, Reler 1o Figare 3-2 (230 VAC
corirotlers] or Figure 3-3 (450
avl 575 WAC controllers) for b=
wirng lacalions,



7. Ingtall the posar wiring. Uss
Figurgs 3-2 through 2-4 {Local
Caonitrol} ar Figuraes 3-4 and 3-5
(Remaote Control).

B. RAouls AT mpat keads trough
the ballom lelt cpening of the
cordraller 1o larminals R, S, and

9, Routz moicy izads through the
hatiem right opening of the
caniraller 1o temiaale U, W, and
W,

Takbe 3-1. Terminal Tightening
Torques (Ib-ink

Input Duipurt
Controler | Tofiials | Tarrmimals
AT | U WvW

HP Yalks A1, 31 147, d5
14 -3 FEd 154 5.8
A2 0| 230 2549 3.0
12 - 14 L x| 1'=5 5.4
14 - 24 L0 2349 Fira ]
R T 375 238 5.0

3-r



crrmsckired b ks coaimalor name
Az raling. Failars b chsarsa s
porzirticn mnals sl in darggs
i or desTucian al, fac 2oL pmant, |

Wilh =rgkaehgza inpul son-ecL
termiraks /and 5.

Irur vating &l GLTEC. The oxns-
- e ded 1erns ral lihilenig logues
aoe Beiad i Tasle 3-2.

Comacs 5999 15 1ainducher at 350
AT e 34 a1 3L WD,

& - ' e
—
o (] PoOmEN SLPOLY &
=" DASE DRIVZAH
¥ EJAREEC
i -qu _r!l.".l_'ll_.'-:
Ol | | AL sEvear ann
o ﬁ| £ 1 5P AYS
|
BFEED | [ ..,,| .“| I |
MEFERERCE | 1| A 'S S . .|
JMPER S S
= ii
m| -k
- L real m [
- 4 & el R S | | PROGRAK . JMPCT
:l o ' = = = J6 DISAELE
SPEEDL w T 0] = Ji EMASLE
FEFEAENIE ™. i
JUMPER HL - -~ -- REHLIATOR BCGARD
|i-| =1 | R"\-\. .
7 I T 1 p
L} - |
7| -2 J el i IET CONTACT
L . 2w [Fm " TEAMIKALS
LTI TELAE T kA My |.h|" I-\. 14 ;._ s 2| Loi- - ':_E:l
SicsMal ey -::-: *:wtac v atsf v ?hm-::l:acz:ir-' T | |
TERRAIRALS : ®| e '3{ FUH % _'._‘1
i, i o | P (e=Tw N Y}
) HEA] | D] HESa N ] | D] F a3 T
= U!L-'J..u TJ/ @;"'__f" TEAMIKALS
o rET s i g
Sl = i _l _-I. [ ] | L
| )
EHOHINI II Y \ | =
TERMIMAL = 1 o
: EEETEET " : i 1 '|| |_|
' i '.I
i [ \
BGIME T gy L A2 OLT=UT
CLvIRGL o IHELT -5 . T MSTOR =
1.0 Bils anil
FLMCT IOk VETICMEL
limss O Al
JLIMEER BIAKIMNE
L CayTIoN: I-'u.'.vl.1 InR wo=azs masl 1 = Uga unly copmer wire wehoe mini = e Lsar-sLpRed asicn nss

inpukar inbrAocks ara coaneckd,
remne Ika Rcsaneinstalizd unpar
Jsbvean terminals 11 ard 1209 ander
*ar ihass caksste o e apamaicnal,
Whea bess cardacks apan. b1e
conbrsllar slops anan =1 and e
rhar soesks I sasi.

Figure 3-2, Typical 230 YAC Controller Wiring Locations.
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A=

FAAER SLIFPLY &
BRL= LKYER
BECAED

SPEED
R=F=REHCE

JUF =R

FEYF~D AMC
CIEFLAYE

]

| cauUTION: Irput Lhz voibaga mist
rarEspard i dhe coreol ar nie-
pair wiing. Fadume b cboorse this
perzietion coakl osal in darace
b, o~ dresiruetdon ol, the eooipimeL

=i

With sirok-phasa irpol. ooraecr
ko harminals A and 5.

D Uge oiily SpIse: wird with @ i

myrn rating gf SESYECL The ranom
mendrd Al Bgaening ferues
are i in Takdae 2-4,

oA ralirg is A, 1.t £1 F50
WAL or 2 7T 30 WL,

: [ R £
T oM T ———-44l__  FROGEIAAM JUWEEH
:l ! = oaw - i SISAELE
SPEED =I5 SHABL=Z
9= ERENCE *..
JLMPEN b ] REGLI ATA BOART
:-:i -l HI.H'“‘-\.H \
3% | , P
i ) EJ Wk L =1 SONTACT
|: L =T ! 1= 1 | - 1ERMINALES
D TRCIL Tl & 3« £ L 7 o5 a 37 & kiEpEerage ilﬁk-ﬂ" = '_Ehu
ZIGEHAL ¥ T 2 e Y T T T R e & @ @
TFRKIRALS i3 ®H H | | i | H | &
R T e wrm e | e | P -
el ol eal|slPalla sl e w : = RGN
R -""h\ 1512 “‘:I[Iil“:I i @I‘ | -ff'” & T TERAMIKALS
I"'IL'Z"I'I'H: -1 I@ ar 5: : R IIEE) ;,:I: -
| EHAIM AL i
-~ __|
gacuND " [ o] ! || : |Te=s
TCAMINAL 1 ; :
ri J | i ¥ = 1 | |_
/ | ¥ \\
.III II P.-EI.'- I".
B3 IMPLIT i A-ZOLTPLT,
conthroL | MTUTTT) ' TO MGTOR
! ! C-C BUS A%3
FLIMGT N 12 Y0S SETIaMAL
10ss FzH O+ MARIC
JUMFER'™  DPTICHAL SEAKIMNGE
¥ MHAMIG
BRAKIMG

A CWhan JRRr-RIRRIRD hinnhan oss
IMZILT O Insrasks arz connezied,
rene e faciore- nstadled jamper
berwean 1erminals 11 and 12 in ondar
far hage Soriacle 10 e cparaticnal
Whan Thesa comacs apan, she
ranfoler ssapsan an BT and e
rLor Shasls el

Figura 3-3. Typical 460 and 575 VAC Controller Wiring Locallons,




Inslall Control and Signal Wiring
{it used)

Size and Ingtall all wiring in
conformance wilh The NECICED
and all other applicable local
codes.

1. Far 24 VOC conirol and sigaal
wiring, use wistad wire having
taen to three twists perinch.
vou use shiglded wire rather than
twisted wirg, the shialds should
nit stach to amy ground poind;
they shaukd “ileat.”

MOTE: AV custonmar infenacks
ahall be suitaike far opershion
wilh 24 W, 2 mA signals.

Far distanoses of ‘e3s tan 150
Feel, use 3 minemum of #22 AWG,
Faor distanoes of mors than 160
feet awl less ihan 300 1ee; s a
minimum of #16 AWS. Far
distanoes of mare than 300 leet.
caniaet your Reliance Elecing
Salea OfHica.

i

WARNING

THE FACTORY-INSTALLED
JUMPER ACROSS TERMIMALS
11 AND 12 MUST BE REMOYED
WHEM FUNCTION LOSE INFUT
OHR INTERLOCKS ARE USED S0
THESE CONTACTS WILL QPEN
TOQ STOP THE CONTROLLER.
FAILURE TQ QBSERYE THIS
PRECALUTION COULD RESULT
IM BCDILY INJURY.

3. Aouta user-supplied interock and
funetion loss input winng (i uzed)
tnrciigh a centsr epeniryg in e
tiotorm af the corraller. Brmave
the daciary-installed jumper
across erminals 17 wed 12,

3:10

G2 En Lol TAGLLER |

Eele
H Sl - SRR
|r!-! r-:-1|.=.!E.?.'-||§:
iy
12 1 ! JLMPES .
| A
21.ma -
IHFJT
SFEED SkF
GE.E0an SOMTROL.ER
1
I'E':_ ‘
e i
I T T |
2y 4 5|6 7| ¢
Y F; =h
T | ! JUMPERS T
I-50 mA :IIE
1NPLUI =

=PEFI FEF,

o —L DAELLEo |

G200 SONTROLLER '

KR

Lrao ‘

i:'__.’3|;-:|4|-.'1. _|'-'|h|-';:_
] ot | JuspCas i,
! P I
0-10 oo o
INPLT
SPEED AEF.

JHOBZE SGURE A2 OR 3-8

L LAmAL CONTAOL RECUIRES
JUKPER BETWEEM "TEFMMA_S
2 AND 4 FOR PROCES S
CORTACL OFZEATEIN.

‘ GF soal SN 1 S0LLER

1500
£y

¢ 1 afsle |;if~ E
e

|

PL_SE TRAIN
wlPUT

SPETD REF.

FRED. RalMGE: 1. 97,636 Hr
PULSE AMPL:TUDE: T3 123
PLLSZ WIDTH kK INPLUT:
2.5 pEE5 AT HIGH OF LW
LEVEL])

JUmPESSE M
Jrar 2
i

CP-2000 COMTRCLLEA

|
E ]

& 4 -_.|5!7|_El:§

| | A

PLLSE THAN
CHLITRAT

FAEDL RAMEGE: 1 57 /SEH?
PL/_SE arIPLITUDE -0 T3 <17 WIS
PLLSE Wi 'H OUTPLNL :

Lo BB, AT LGV LEVEL]

JLUMPERS -
Jlar 12
J& W TH PLI_SE “Ralh INPLIT
SFEEC MEF
JAWITH AW ™57 SPESN REF,
LT PULEE TRAIN.

GETTINGS JCFEAENCE ) EPEED
IIMTHOL
TUMSTONG | SELFSTION ks RCFEFEMCE
LGAL bk 1™ KEYPAD KE“FAL i
LIS AL AT A KEYPAL TERMIKAL STHIES
REMCTE RAH S TERMINAL ETRIF | SPEED AOT mFa_:'r;_l'l
AREMZTE AL = TERMINAL ETRIF | FROCESS SIGMAL

W AUTOMM AN SELESTELD ¥ KEYPAD (SEE FLMCTION 37,
4 REFCREMGE FACKM 8FCED FOT, PROCESS SIGHAL OF FPJILSE TRAN INPLIT.

B TDAAM SELFGTED HY TERM.AL S P AND £ (M AERMD] T WilDE.

¥l TIIC 14FUT RCFCREMCE SIGHAL CAN DE MCMITSIED W ILE THE DRIVE IS N
THE & 12 BODE By PRESE.MG THE[&] KEY G3 [, KEY CHE 1IME.

Figure 3-4, Speed Reterence Terminal Wiring.




WARNING

GPzood CONTROLLERS WITH-
QUT THE OPTIONAL BYPASS
MODIFICATION ARE NOT
EGLHPPFEDWITH A COAST-STOP
PUSHEBUTTON. THEUSER MUST
IN3TALL A HARDWIRED, CP-
ERATOR-ACCESSIBLE FPUSH-
BUTTOMN THAT PROVIDES A
POSITIVE INTERRUPT AND
SHUTS DOWN THE DRIVE. FAIL-
URE TO QBESERVE THIS PRE-
CAUTION COULD RESULT IN
BOOILY INJURY.

4. Rauls aslarng cantral wiring {il
uscd) theaugh & cenmler apaning in
the bottom of the contrgiler in
soparate steel conduil 2 elmi-
natz electrical noise pick-up, The
concluit can be rigid ar flexibls
armared steal,

il

. Cia not route any sianal wirs
through junctian ar bErminzl Boxas
fhat condain powsr or control winz.

£, Do not route any signal wire in
clozse prozirity 1o devices produc-
ing exlernal magnatic klds.

N



13

42

K3

GP-20dE CONTROLLES

3
SPFEFT NFFFNERCE
- N
SHIHE
® /
S ]
vz o L2 o iu
o (SR LR LT
T T | C—
| lela]als]e]s, e|e|te 1[elalmsfe]w]u]e]l e
F—_
s ¥ 5535 3 | T L
o e : =
ﬁ'{ ] E & :
o1 -
Br P E 2
WI hE = £ i
7 25 u i3
= o : %
%
s .
FURSTEIS ] B e
ICEs P Te ity .
L T Ab D e
d 1= | o= !
e 1
: o AU
e
])w.u
-___'_H _P’,-'ch;a
B-Er
SMZER

LISER WIFIRG 2R

Whan 08ar-sLE s insian 12:8 Inpn ar Mledass am
conneche s remce e ooy nstalicd Jamanr nRswren
1arminalz 11 ard 1T in andar for these conlacts o ba
afe-alisral. Whet UBse COniasts spen. e cofio o
£gs onoar ET and g malcr cogsts 2 sl

LIzan o geared S D0 SIeASmT cdrcl b eaduiced By crada

Wlan paramete: 08 selesad ir Turiod 57, lenirirak 17 ared "8

6ra Inpie lor ik MLIl-Szeed Frazat VB MS2 and ME2E The thaa
prasckspaan M3, B ennbind wann 2ol kS and WMSF nlacks 3%
hoer,

Whan sacemeber © # 5eiedied i Furd 09 57, I Same 1erminals 17
sred & Wl g inpuis Anr 163 Sk ¢ RIDP, nol Ioe e b J-S0eed Pragel,

& ramale reRAl Sonkect & anliaraisiree she STOR/AESET ey
e e wevzad e funcliomse e i cordnens,

Thiz e the spead refareyse dbar silther i e
&, Hemale Mok (Funclon ©oer
B. Local Bosde <0 anctiae 28 will e BTSN Koy ir

=+ B T -

15 |.-|1a: I

£ I J
2k ] i EEEFT i
T o
2 @

]
=4
=

arTas

MNOTE. A MAIMTE NED ETARTSTOF PLC
CONTAECT OPERGTES THE CHMTACL_ SR
MORRAL CRFEHATICHN 12 ™M THE FNG
CIRZZTI0N

i AUT pesilici

THE |minals m 1510 18 are astie anly whern paramalan 1 iRence BModel
Lz za@xiasir FuEtion 0

Figure 3-5. Typical Remole Control Wiring.
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ONLY QUALIFIED ELECTRICAL
PERSOMNEL FAMILIAR WITH
THE CONSTRUCTHIN AND OP-
ERATICN OF THIS ECUIPMENT
AMD THE HAZARDS IMVOLWYED
SHOLILD START AMD ADJUST
IT. READ AND LMDERSTAMND
THIS MAMUAL IN ITS ENTIRETY
BEFORE PROCEEDING. FAIL-
URETOOBSERVETHISPRECAL-
TMONCOULDRESULTIN SEVERE
BODILY INJURY OR LOSS OF
LIFE.

Test Equipment Needed

CAUTION: D not uss a Magger (o
pericrm continuity checksin the drive
equipenenl. Faiiure o chserve this
procaution couald result in damags
te, o destruction of, the 2guipment.

=orwar aller outpul rreasurenie ks
ol widlaye. amparage, and fris-
nuensy as apslied o tha maicr
powmer leads. the d-digit display on
the controller keypad is salizlactory.
For all other voltags, armgerage, and
chimic measuienenis, an analeg ar
dgial wak-chmoarstar is requirgd.
Maks cerzin the szlectao vok-
rhmmatzris rated for tha intended
MEASLITBMEnN] Yailes.,

A'though not required far controller
startup arsd adjusirment, the best
method oF obdzining actual moter
vollage, currenl, and speed rmsas-
urements is with a fundamental
vallmeter, sigital clamp-ot ammatar,
ared A Fand-hiedd tachamster. re-
speslivaly.

4: Start the Drive

Check the Installation

VOLTAGE WHEN A-C POWER IS
CONMECTED TO THECCGNTROE -
LER. OISCONNECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C POWER LINE FROM
THE CONTROLLER. AFTER
FOWER IS REMOVED, YERIFY
WITH A VOLTMETER AT TERMI-
MALS 147{+) AND45(-) THAT THE
D-C BUS CAPACITOR(S) IS DNS-
CHARGED BEFORE TOLUCHING
ANY INTERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSERVE THESE PRECAL-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE.

THIS EQUIPMENT IS AT LII"-IE|

CAUTION: Make surz aleciical
commrans arg nod inkermined when
menilaring wollags and curran
oeints in the zantraller. Failure o
abezrve this pracastinn conid resull
in damage o, ar destruciion af, the
eguipment.

2

1. Maks sorg the input disconnect
i ir. N2 OFF pusilion (powsr
CFF).

Maka surc e dive shutdown
imterogas, such a3 safedy
swiches insialled around the

[

criven machine, ars operatianal.

Wien activated, hey should
shut dowmn the drive.

WARNING

e e A I

k]
T

QOUT THE OPTIOMNAL BYPASS
MOCIFICATION ARE MNOT
ECGLUIPPEDWITH A COAST-STOP
PUSHBUTTON, THEUSER MUST
INSTALL A& HARDWIRED, QP-
ERATOR-ACCESSIELE PUSH-
BUTTON THAT PROVIDES A
POSITIVE INTERAUPT AND
| SHUTS DOWN THE DRIVE. FAIL-
| URE TO OBSERVE THiS PRE-
CAUTION COULD RESULT IM
BODILY INJURY,

Check the Controller and
Enclosure

Remcwve the cortrollzr enclosura
cevar, if nod & raady remowed.

Laos ior phys cal damage,
remaining installatinn defnz,
wire slrands, ehs.

3. Use cloan. dry. fow pressura air

(halo 25 nsil for remaying
debris from the coniroller.

d. Checkthalthere is adequate

rlrarance around the controllar
far air flow.

f. Check fnal the controller is wired

wwrecily. See Figure 3-2 230
VAC cunlruller. Local Control),
Figure 3-3 (460 VWAL and 575
VAC controlers, Local Contral).
Figure 3-4 [speed raferanag],
ardd'or Figure 3-5 {Aamots
Cantrak,

Whan 5 mole overdodad davice
argd'ar user-suppied interochs
ar ‘unction less devices ane
ins1alled, make gure the factary-
nstalled jumper aoross termi-
nals 11 and 12 is remnwved.
iSee Sigure 3-2 or 3231
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7. Uxsing avalimetar, check shat
rated powess 12 availadle o e
incoming ling s and oulgsg
foad side af the inpui disconnes.

CAUTION: Line voliage must corre-
epondic controller rajing. Failuns 12
abeanee this precaution nould eault
‘n camage te, or destruclian of, the

cquipmenL.

8. Checktrat ali contro’ and power
berruinal connections ara Light,
[Zes Table 3-3 1or inpul amnd
QU power bormiral tightening
targues.|

9. Cheok that user-supplied input
fuges are in place and sealed in
he fusehobers, Verify that the
lugag are gomrectly rated far the
controller. Refer to Table 2-2,
2-3 or 2-4 for controllar ratings.

1. Chack the conjinuity af 178
luses. Replace any fuss that

resacds opern.

check the Motor

1. Menly thal molor nameplal: dala
carrezpands 10 the conjrpllar
Atpul Atings:

e Vouage: Three-phazs, I ihe
mator has dual voltags capa-
bilisy, verily thai it iz connectad
ior thiz voliage cormesponding
1o the input wallags.

= Crrents Verify that dull-load
current doees nol gxceed fhe
ceolrod lasts maolar sine wawve
curdenl rating.  IFthe molor is
overframead, verify that the
mintor aporating cuwrncnl does
not exceed 1he controllers
rated current and the moior
horsepower raling s nat maors
than ane size l2rger than the
conraller's horsepower rating.

» Fiequency: &0 o S0 henz or
ather freguency conzislent
wilk e controliar outpot
frequency.

For synchronous motar applica:

tions, canzult your Raliance

Elecinic Zales Office-

q:2

2. Checkihat the molor is installed
accurding to the malor instrugc-
tican rreznaal.

3. Dizcannes] any powsr lacor
cormestian cagasitars conneclacd
to b o,

4. If posside, uncouplo the motos
trom the driven machinary

3. Rolate the malar shait ay hand
11 chack Inat the matar iz frec
freim Ay brnding or mechanics!
Iad problem

B. Check that no lacse items, such
as shaf keys, couplings, cic..
ara prasent.

™

Check all connectians for tighl-
nes= and proper insulation,

B. Chesk thalt any motar thermal
swritch or cvarload devics is
wirod correclly.

Matar Overspeed

Check the Grounding

DANGER

THE USER IS REEFQNEIBLE TO
MEET ALL COBE REGQUIRE-
MENTS WITH RESPECT TO
GROUNDING ALL EQUIPMENT.
FAILURE TDO OBSERVE THIS
FRECAUTION COULDRESULTIN
SERVEEODILY INJURY ORLOSS
OF LIFE,

WARMING

ENZURING THAT DRIVEM MA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMS, AND PROCESS
LINE MATERIAL ARE CAPAELE
OF SAFE QPERATION AT AN
APFUED FREQUENLCY OF THE
OVERFREGUENCY LIMITVALUE
T THE A-C MOTOR. FAILURE
TOOBSERVETHIS PRECAUTION
COULD RESULT IM BODILY M-
JURY.

THEUSER IS RESPONSIELE FOR |

Check the Transformer (If used)

1. Chack that the rating o the
transkarrmer (A usen; maches
Lher contraller requiteenanis.
Reier ta "Inzlall & Transarme:”
in Cligtar 3.

g. Ghack IMal ihe transformer is
carnestaa for the propsr volt-

AaE.

1. ‘enfy thal a properly sized
yraund wire is stalleg betaween
the coniraller grognd terming)
Al i switable sarh groand.
Werily thai the conneclions asnw
Lighl.

2. Wilh an chmmetar, ched inr
and liminate any grounds be-
treen 1he inpul power leacs to
the conlrolisr ground Larrrénal
and belwsun the oulpet power
lzads to the contraller ground
1erming.,

3. Warify that 3 propedy sized
ground wirg is installad belween
the nweder frarme ard a =uijahle
carth grewnd and that the con-
nections are lighi.

4. With 2n phmmz:er, check lor
and ehrmingie 2ny graunds be-
e the motas frame and the
niHor power leads

:'\,!'l

Werify thal a properly sizad
ground wire 15 inslalled boteaen
the Remute Candral Satian (i
used) and a suitable earts
greund and that the conneclions
are fighi,

o

Varify that & propatly sized
graund wire is ingtalled hetwean
the franz‘ormer (if used) and 3
suitable earth ground and that
the connaciions ane sight.

7 Warily the ebove gmund wirgs
a2 nun unbroken.




Start the Controller

In rrast cases, ine follnwing starup
aronzdure will sucoessflly star; and
run the controller. This procedure
requires the contreiiar o be contmi-
i locally Irem the keyoad [Local
Sondrall. Beconliguriog the conieal
ter proarammanls luactice s s el
NECESaATY,

1. Fellnw the 'Ch=ok the Insialla-
fon” procedurs i not alreadhy
perfarmad.

2. Make sure =l pawer is OFF.

d. Seta waolkmaier on sha L0D WOGC,
1000 WDC. or & similar high
vallage suak. Connecl e
valimeter [ larminals 1470+)
and 450-1. Azad Lhis vollretar
engiary TEMe wou Tuen powes GFF
1o weriiy thai the 0-C bus
capaciton s, ‘s ully discharged.
Within ane minutz aHer poseer is
QF=. the bus voltage shauld
Pt aboul 50 VDS, The
rad Bus Charge LED onihe
~paer Jupaly and Base Driver
boarc will gracualiy 1ade a5 tha
voltape decreasas ta zaro.

4. 1{1he condrclor has boecn 2leed
far d2ss than 2ix manths, pro
coad t Slep 5. 1 he sontroller
has heen sicrad for over gix
monhs, form the caparitens) as
falows:

THE REMAINING STEPS TO
FORM THE CAPACITORI{S) ARE
MADE WITH POWER ON. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS YOLTAGE
EXISTS. FAILURE TQ OBSERVE
THIS PRECAUTION COULD RE-
SULT INSEYERE BODILY INJURY
OR LOSS OF LIFE.

* Oisconnect the maotar leads
from e cenbraller, i San
nactad.

« Turn te pawear CN.

MNOTE: When the power s
turned 0 for the s o,

the 3-gigit disnlay will oo Blang
&nd ihe d-gigit disniay wil
sfow SELF far aopraximatey
T seoand while the confroler
Canarers g seifaiagnoats

f2s!.

Atthae erd of a sucecssiul
test, the d-digit disp ay will
show &0

Al the 2nd ol an unsuccessful
tegy, ihe 2-digit display will
shaw a haxadecimal number
Aand the 4-digi disalay will
cibinus ta show SELF. Asfar
b Traubleshoo e Control-
lex” if this candition =:isis.

« Dlsama thal tha voltmeter
reading i3 the no oad value
with respedt to the approon -
ated A-C inpul woltage listed in
Tabl= 4-1.

= Let the conttaller sil undis
urbed for filbeen minules
while the capaclons) chargus.
Put a tag on the controller
that powrer is OM and hez-
ardous voltage exists.

» Turn iha power OFF. Verify
the D0 bus vollagas is zero
[razd the waltmelen and ik
Bus Charge LED has fadew

CiLL.

Table 4-1. O-C Bug Voltage Value.

bO-C Yallage

IHI: belween 1474] and 45 {=]

npu

Linp Mo load  Full Load
Yollage in Slap in Run

Mods | Mode

2SO WAC | A5 VDG | H10VDG
d60 WA Rd8 W A= WG
575 WAL d10 i 7TV NG

5. Wilh the power OFF. conneci
the mator leade 4o tha centrallar,
1 discrnacted. Uncouple the
driven aquipment from the
mator, if poszible.

DANGER

THE REMAINING STERPS ARE
MADE WITH POWER OM. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS, FAILURE TQ OBSERVE
THIS PRECAUTION COLL0 RE-
SULTINSEVEREBODILY |MJURY

CR LOSS OF LIFE.

-

G. Turn the power DM, Observe
that the volimealer reading is tha
na lgad value listed in Table 51,

NCTE: When e paweer is
Aernedd O e the ficss ime, he
=-cigft alsmay will B8 Blang gnd
ifve J-oigit cismiay will ahow
EELF far appravimatsy 1 neo-
el while the conlrolier perorms
& salf-Gdiagnoshic test,

Al tha end af & =accasshil B3,
e d-Zigil display wiud 3how 5.0,
The frdlewing {rad) LEDs will
Eght: Lacal Cantrel, HUN, FWE,
and kiAr,

At tho end of ar unsuccessiul
iest, the 2-d4i display wil show
a hexadecirmal numbsr and the
4-dligit display will continue 1o
shaw SELF. Reder 1o '"Troukble-
shoot tha Contraller” i this con-
diticn axizls.

7. Werify that the following contiols
are selecied (The red LED of
eqch saletlad cartrol key will be
lit.]:

RUM
F\WDD
17 A
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2. Prass e S1TART key.
graen BUN LED will lighd, indi-
cadivzg the condraller & m the
Fun mnde. The controlie: wil
ramg 1 the presst ouiput Hr.
The 4-digit oisplay will show the
output Hz [The controller is
shipped with ridimrtum He fac
tory sl ab 5 14z.); the 2-digit
dizilay will show H.

WARMING

THIS DRIVE IS INTENDED TO
OFERATE AT A PREDETER-
MINED MINIMUM SFEED UNLESS
DISCOMNECTED FROM THE
POWER SOURGCE. IF THE APPLI-
CATION REQUIRESZERO SPEED
OPERATION WITHOUT SUCH
DISCONNECTION, THE USER |5 |
RESPOMSIBLE FOR ASSURING
SAFE COMDITIONS FOR OPER-
ATING PERSONNEL BY PROYID-
ING SINTAELE GUARDS, Al-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERYE THIS PRECAUTION
COULD RESULT IM BODILY IN-
JURY.

b =a

PMOTE: J¥ the molor does mod
start, oress Hhe (k] key o in-
crezse the speed ensugh o
Slarl enpdor shasl rolalion,

3.4

[ btz a.

Wihiee Lhe contredher is in e FBun
aracky, wou can moaitoe the
aulput freguency. Thae culpul
voltage, and the perceniage af
ull-load amps of the crnfralkar,
Press the MOM key and waich
tha dizplays. The 2-dige! aisglay
shows which oulpul s Being
monitared. M for Ireguency,
for waltaqe, and P& frr peroeni-
age af controller full-load amps.
Tha &4 digil display shows lhu
aciual value of auipat fequency
vedlago, or parcentage anpe
gye. The display surolls o he
next oulput reading cach time
the MCH key is pressed. Yoy
can aiga ronitar RPW. § neces-
sary. Rels: 1o Function 46, 47,
and 48 in Chagter &.

MOTE: Whiilain the STOF
fana, e 9-dioit diselay can
show the gat spesd the stecd
ai which fhe controll=rwill aroel-
ezl [ 00 A Stard connaid @
qiven) Dy prossing the & |oe (W)
kovane tfme. The sef specd ml
aither ahow tha infarnal soeod
maferance n Hz (i LOCAL" and
MANT splzciinns are macs; ar
Shaw the axierna! spged refer-
ence SE N OCALY ang SAUTO or
HEMDITE" ang "AANT or
"BEMOTE" gnd "AUTO" saies-
dions arg maoet s pe2il e
ChSEnE e Cxiendd sooo
referanca 45N tha isler case o
make 51 (Re oonfrafiar g m
fick recaiing & speed =ignail
Whita i the RUN meae, the
same iniama’ ang extannal ser
SOeed SiGals S Do absarvod,
Tz is @iz dare By nreasing ine
[&|ar[¥ kay one Aime.

10. Prass e STOP key ko inibate

the Stop mode. Tre 4-digit
digpley wi.l show tne changing
valees of the ulpul Deng mani:
1ored al the fisae the STOP key
inpressad.

1. 1 the direcdian of skalt rotalion is

carrect, cutd Slep 120 (1 sl

Fotafion is incorsact, Changs the

rozadion direction g5 1ollowes:

s Press the STOP key ard wail
uniil the moler has complalcly
stoppad.

e Turn the power DFF.

+ After verifying the 0-C bus
VORTGAGD IS 2000, [oVEOsE any
twe of the throo moior powver
l=ads.

o Turn the power DM avd press
thi START hay.



1&, The speed ni the A-C induction
raator shall varies with the con-
raller sulaul He. {See Chapler
& far a gascription aof coniralle
lundamenials.] Changing the
output Bz =ating is sirnilar 1o
chianging fhe positon of 2 2p00d
polwith ana.og confrallers.
Pressing 1r1c[£ar|1|key5 will
charge the outpul H7 seftings:
than, pressing the SET key will
bck in the values. The ZET kay
iz needed to lock in the new
values, The culput Hr =atting
mdy e charged whils either in
tha Run moda or Stea mods
using the &|, ¥ ang SET
keys, The 4-digil ceplay will
shiow this value in H> and the 2-
digit display will b2 Hank.

Using fhe[&] key or ¥ kay,
charge the cutpul Hz settings
and rur the motar withaut any
kad acrons ihe speed range.
[The contraller is shipped with
the spesd range factony &2t at
St RO Hz

MOTE: if the apoiicakor re-
gredres Heg crne e nurn A g
mrn Hz seihogs o Da changad,
sge Furckans 5, 4. 35, 2nd 43 10
Chapler 3.

133, If the motar i3 unloaded and
doas nod pperate salistachoribyr,

qo i Chapder 7 pdhisnsisa, go o

Slep 14.

14. Prees the STOP key. Wait 1or
the modor o cemplelely slop.
Turmi ha power JFF.

THIS EQUIPMENT IS AT LINE
YOLTAGE WHEM A-C POWER 15
CONMMECTED TG THECONTROL=
LER. [DISCONNECT ALL
UNGROUNDED COMDUCTORS
OF THE A-C POWER LINE FROM
THE COWNTRAOLLEA. AFTER
FOWER |5 AEMOVED, YVERIFY
WITH A VOLTMETER AT TERMI-
MALS 147{+) AND 45(-} THAT THE
b BUS CAPACITORES) IS DIS-
CHARGED BEFORE TOUCHING
ANY INTERNAL PARTS OF THE
CONTROLLER. FAILURE TO
OBSEAVE THESE FRECALU-
TIONS COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE,

-
h

souple ke deiven eguipment 1o

the mclor, f net already coupled.

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

17, Hur fhe drive aeross s spoed
Farige under load.

18. Press the STOF kay.

1%, Tum ihe pawer JFF. After veri
T¥ing the 0-C bus voltags is
2oro, roemoss the voltmetsr and

Ny clnc Insirumentatan con
necled during starun.

20 Replace and secure the confral-

ler ENC.OSUre COVET.

If the drive aperates satisfacta-
rily . s1AMUA s compssie.

If the drive doss net nperate
satisfactorly, go the Chaptar &
The factory et valuss af pro-
gramrratle tunciions. such a
the fal.ewing, may recd Lo be
adjusled:

+ gomaleratan and deceleration
fimes (Fu-ctians |, 2, 44, and
45]

PN 300 eI
speed (Functions 3. 4, 38, and
43

« currend limit (Funciion &)

« manuzl torgue baosl
tFunction 71

« Dise fragoenoy (Furclion 11]

v Slop moda saleckan
rFunction )

= line-dip-ride-through
fFunction 271.

45






5: Adjust the Controller Functions

DANGER

CHLY QUALIFIED ELECTRICAL
FERSOKMMEL FAMILIAR WITH
THE CONSTRUCTION AND CP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD START AND ADJUST
IT. READ AND UNDERSTAMND
THIZ MANUAL IN ITS ENTIRETY
BEFORE PROCEEDING. FAlL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN
SEVERE BODILY INJURY OR
LOSS OF LIFE.

Introduction to
Programmable Functions

The santroller offers usars 57
soffware fuactions that are either
ealectabla or adjustable by using
the prograrn keys on the keypad.
Tha tactory preset values for these
furiclions su L& wide range of
standard applicaticns. To conligura
the condraller for 3 specidic applica-
tion, act vate and adjust tha values
of thesa lunclions as nacessany.

This chapter desoribes how 10
coenfigure the cantrallar using tha
kevioad and disalays. H alsa gives a
complete descripdian of each unc-
ticn hy ite assigned lunclion nom
b=r. The functiorns wslis ir nomeri-
cai order by the assigned functian
nurmbee, You car scroli through
the list in gscending ordar with 1E=
PGEM key. & quick reterence sum
mary of these lenchicns, slsen
summerical croder by the function
umbey, is given in Tahle 2-3 &1 the
and af this manual.

Function Menus and Passwords

T sirtpdily e configuraban prod-
e435, thoe software functions list is
ivided irdo two menus, The dirst
meny conta ng seven funclions (0
thraugh &, Functions 0 through £
are commonly used ta adjusi he
comtro ler 1o simpde applicaticns.
Funclicn &, which permils access 10
the second menu, requires 5 pass-
wird baiore it can be ghangsd 1o
dllow 2ooess ta Functians 7 Hrough
ar. Lntil the password is given and
the Function & parameater is
changed, you can serod and modify
only the first mens lunctigns.

Tka =ecand m=nu funclions allow
you o adjust the contrallar for mcos
complex applications. Some of
shesa funclions canrat be salecied

wilhcul sniering a second passwsard.

Thess functions are safety reirted
and shoald be used only with &
tharaugh understanding of thair
naiure.

Configuring the Controller

1. Tumn the peever ONif not alresdy
Cah.

2. Pressthe STOP key 1o confimm
the confrallzr is in the Stop
rrode,

Fress the PGM kay, The Fro-
nram Enghls LED will light.

NOTE: The conlrailer 1 shipoed
troen Hee faclony waith he Pro
Jrar jumoer in M S5 poaition.
Thig jumper rousl be i tha JE
position I ardar for the Progeam
Enahle LED b figir end conifigu-
rafiar of the cordfrofior fo D
possitde, s LED does nof
hpht the jemperis in ing JE
positcy. To change 18 basition.
partoen the folawing:

= Ty hhe powsr OFF

Lo

+ Bampes [ho {ronf cover

v Verity wilth & valtmeler at
tarmrals 1477w end 45:-)
that e -0 Bog wallage 18
SETDL

Locafe the Prograrn fuimpess
o e reguiFlor faee Floure
22 or 3-3)

= Change ths Jumper posiicn.

M tha J3 (Program Enabls)
rasitian, the Prograrm Erade
LED will ipht b he PG
Rl s pressed v eiangig
the controler conlouralion
Wl e posEiE

In tve W (Program Oizable;
oo, the Progrem Enabie
LED it rof fight and an-
authersod data ey Wil ba
prevented. Funshion velies
can he vewed on the 4-migid
sy Guf cennar be
changad.

= Repiasce the cover,

+  Turn the power 2N and wai
oy the conimolier fo complete
s self diagneshic et
5:1



4, Pressthe PGM key 1o sorgll
tarough the lunctions list ta the
desired fancdion numbsr. The
fiinction numbsr will show on the
2-digil dizplay and the furclian
valuz shored in mearncry will show
an k3 4-digit dispday.

5. Tochanges the valug of 3 paticu-
lar tunctinn, scroll o e lunction
numher [2-digt dizplay). Each
funciion hae a rangs of valuas
thal Can by entergd o Saledled.
Praes the & ar[W,; key 1o
incraase or decredss the valus
zhowin in the 4-digit cisplay. The
eaftwars will nat allow vou to
make elechons cutside tha
lunclion's rangs.

NOTE: The luncion descapbon
o i s chapier gives ting
Franabla salesiians or the valie
rANGE, 45 anpizania. The vaie
gat at the fachony Jniial faciony
sctlimg) i alsa Nsfsd

&, After zhanging a funciion value
with the & and|¥, keys, prass
the SET kay ta lock the new dala
i Lhe contraller marion.

Uepending or ke specific
apalication, an [ET fault may
acour with thig nesw setfing wher
the cortrolier is putin the Run
marka. [ an [ET daes aocur, the
controller will stopand tha 4-digil
dispday will indicats b3 cods of
lhe |ET causing the failure. Takle
71 summarizes these codes.
The contrcller canndat run whilg in
an |ET stata. Rased the contral
ar by pressing e 3TOP kay.
chean the fasll which may requee
a e fuactinn wzlue o ke
enisred.

MOTE: The coniroller is shipped
with prese! values hal Wi not
cauFa T I0ps wndar rursral
SOMIRIONS.

52

7.

When selecticns and changas
arg pamplete, press the MOMN

key ona time io return ta he Stop
modz.

I the MOM kay is pressed a
sacend tirne, tha 4-digit display
will show the code of the last
acourningg [ET. IF there have baees
ne [ETs, the display will show
ACAN. Tz redum (o the Siop
mode, press tha STOF kay.

. Whilz in the Bun mode, the

Prograrn Enable iz lacked auf;
tme Program Enzhla L=D will nat
light evern i the PEM kay =
prassad. To raturn Lhe sonidor
feature, pross the MOM koy.

First Menu Functions

0 Local/Remote Operalion
Coniral

Parameter Selaetion
0 = Lotal Cortral { Kaypad:
1 = Remoty Condral (Terminal
Srig)
2 - Remate Coniral (Relianze [
Port — requires aptional
Rail Interfaze Card)
tnitisl Seitimg
0
Lrescription
Wien 0 is selected. coeraticnal
contrel is thicugh he keypad and
the LOCAL LED is lit. VWhan 1 ar
2 i selectad. 152 conbroliar is
coerated romclehy 2nd The
REMOTE LEDN iz lit. In tha
Remoie made (1 ar 21, the
contrellar deactivales the AU
JOG, FWDYREY, ard ALUTOY
MAN keypad koys, The STOP
key remaing tuncticnal. The
controdler will nat sllow selestion
of 2 unless the ogiional Rail
intertace Gard = inslalled and
wirad intha controllor,



1 Accekmtion Time

Adjustmeni Rarogs
A.0 - 3000 s2conds

Initial Setling
20.0

Deseripfion
Acceleration tme is Lhe rgsmeal
Eme i which fhe motor reachos
masimum Hz afler stating. The
acceleration rate thertzisecord)
depends on the mazimum Hz
selting, | an aceeleraiion time
fzgter thin & senands is required,
sze Function 44 1F the micor
Ipad inedia is high ewodor e
ruvrant | it [Furction 5) satting
i= tac low. acoakeralon e will
ke longer than e preset tima,
For g sccelaration time, ses
Functiar 51.

NOTE: WGh vary fas! aoceleca
dor ettas, e mator may drawr
SACEASE CUITEN] resUiing 0 an
overcirent OC-AET, To
2uid this comaihion, reserl fhw
Accelerziian ame for 4 fonger
oennd

2 Decelaration Time

Adjustren! Rarnca
5.0 3000 sacomis
Initial Setling
20,0

Descriplions
Dgcleration tme iz the normal
Eme i wehich tha modor da
credsas from magicriam He Lo
7zra Hr, Therefore, she decsal-
eraticn raie [herz/zesond]
depends on Lhe masisam Hz
s2tting. | & deczleralion time
laster than 3 seconds s reguired,
s Funclion 45, For jog decel-
cration tre, see Function 2.

kot Mabor lngd fnechd 2nd inpud
dine conoipnng osn extenn the
decelaraiion g o d vl
groaler iNgn ihe pressd Fme.

Wirh vary fasi deraipration Himes.
raganarahive mokor volage iy
ciharge ua the 0-0 bus vollagy
causvxy d fagl bus vollage (LU
IET To v an

IET conaditiar, masst the decelara-

tizn fimsa for 3 langer penocd. T a
vacalaraliion e fastar har e
aicankhie rarngg is reuirad,
izl an apkioral Denarmic
Eraking KL

2 Minimum Hz

Adjwsiment Ramga

5.0 - 600 He

inifal Setting

a0

Descripiion

DAMGER

THE DRIVE IS INTENDED T4 OP-
ERATE AT A PREDETERMINED
MIMIMUR SPEED UMLESS DIS-
CONNECTED FROM THE FOW-
ER SOURCE. IF THE APPLICA.
TION REQUIRES FERO SPEED
OPERATION WITHOUT SUCH
DISCONNECTION, THE USER 1S
RESPONSIBLE FOR ASSURING
SAFE CONDITIONS FOR DPER-
ATING PERSONMEL BY PRO-
VIDING SUITABLE GUARDS,
AUDIELE CR VISUAL ALA&GRMS,
A OTHER DEYICES. FAILLURE
T OBSERYE THIS PRECAL-
TION COULD RESLULTIN BODILY
INJLIRY.

Minimam Hz spead value taxes
pricrity awer ather functicn
setifgs such a5 jog and preset
Speeds.

Fir kD sfsssssssssmdnss s=d
g :
E :

[
= ;
n L}
= ;
s — :
U T
& d
Exlzniu Sjmemd Fudr=- oo
W=FE.

Aa WM W T AEFERENTE
E w b nXPA I ILFLT SEFEREMCE

REFEREMGE

TVFE a &
WCLIATE avIn | mEtnsecc
GAFAET A m 19 1
GAFAET Cam T g
FFECLEMIY . 0 +: e - R ]

Koo He is the 1 nirrum
oulput Iraguency valea Lhal ean
ke reached with the [Wkey.
Minimurn He should alveags e
kawear Ian maximut Hz (Fune
fian 43, and {he speed =alkng
valug must Liways b wil-in
rhinimurm and saximem Hz
Whan the ALITO key is selentad
1o conrol spood by an cxdcmal
process conlsal signal, the gain
youtout frequencyispeed -aler-
enca) can be adjustad wilh 1ne
eninimurn Hz seiting andf'or the

rmasi:num Hz satling. 52 Figure

a1,

If & minimum Hz laver finan & Hz
i5 raguirad, contact Aaliancs
Eleslric lor the scoond passwond
1z access Fuaction 43, Exiended
Minimum Hz Rangs,

Figure 3-1. Relationship of Qutpul
Frequency and Speed Reference
for Process Cantral Auto Selec-
tion.
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4 HMazimum Hz

Adjrsiment Range
15.0  Owwriraguatcy Limil

MOTE: {venrequency Limdt
(Funclion 38) is faciory sed ai 50
Hz.

Ienilial Saltirmg
HO_

Description

WARNING

THE USER |5 RESPONSISELE
FOR EMZURING THAT DRIVEN
MACHINERY, ALL DRIVE-TRAIMN
MECHAMISMS. AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE OFERATION AT A
SPEED EGQUIVALENT TO AT
LEAST THAT WHICH WOULD
RESULT FROM AN APPLIED FRE-
WUENCY 20% ABOVE THE
CYERFREGUENGY LIMIT (FUNC-
TIGN 38). FAILURE TQ OB-
SERVE THIS PRECAUTION
GUULD RESULT IN BEODILY
INJURY.

sMaximum freguency is the
maximum Jutpul frequency value
that can be reachod with he A
ke, Whon ALTC s selected to
provide an extemal speed
reference of 10 VYOG, 20 maA, ar
100G K Hz intz the caniralisr, 1he
gain can ba adjusisd with tha
rinirium Hz sating and'ar the
reimum Hz seting. See Figura
5-1.

faximum Hz can be pro-
grammed beiwesn 15 Hr and 90
Hz in the firsl menu. If & maxi-
muit: Hz highsr than 20 Hz is
requirad. contac: Boliance
Elzclig Far the sacond passwond
to Access Functicn 38, Cwardre-
quarksy Limi?

a-d

B Curmend Limit

Adjusiman! Range
AG - 1 B0 rated currani

fnftial Selfing
150

Descriplion
This fealurg prowdes the means
I firnid mcoe aulput torgue.
Whan cutput corrant abempls to
awceed th presat current lirrul
aover, matar spocd is decraasad.
This feature autorabical b pro-
vickaz an adjuztable fongua limil
ior 1he driven eguipment. [See
Function E5if LET ipping
accurred, Lnoar cusrant limit
conditions.

6 Expand to Second Mono

FParameter Sefeciion
= Basic [First Mesu Only)
1 = Expard 1o Sacond Menu

Initial Sefting
[

Password
1205

Dascriplion
Muosi simple appiications will
reqquire only the adjustakh'=
hxnctions toud in the first menu.
Whan you scrdl through e
functions hst weith thi PGB keay,
at Function B the list will cam-
nlete its cyole and refurn to
Function 0. Moie ihat the Fro-
gram Enablz LED goes off whan

you reach Function §. This

incicates that you cannot modiy
ihss dunctice without a passwand.

DAMNGER

ONLY QUALIFIED ELECTRICAL
PERSONMEL FAMILIAR WITH
THE CONSTRUCTIOM AND OP-
ERATION QF THIZ EQUIPMENT
AND THE HAZARDS INVOLYVED
SHOULD START, ADJUST, OPF-
ERATE, AND/OR SERVICE IT.
READ AND UNMDERSTAND THIS
MANLUAL IN ITS ENTIRETY BE-
FURE PROCEEDING. FAILURE
TO OBSERYE THIS PRECAL-
TIOH COULD RESULT IN 5E-
YERE EQDILY INJURY A LOSS
OF LUFE,

Hyour aoplication roquires
changinz any unction 1ound in
the sccand menu, cosiplals lhe
following to gain acoess 1o the
Secand menu:

Woith toe PGEM kay, select
Funciicn 6.

* Press and hod in the 3ET
key unsil QA0 lazhes in the
4-digil display [approzimatzly
o soLards; .

Entei pazsaard Q206 wilh 1ha
|| ancl |9 woyvs. When the
Adigit disglay shaws this
valuz, press the SET key.

= The +-digit display will changs
1o O (Function & walue fior
Basic — first manu anfy), and
the Program =nable LED will
liegh.

* Changs the D value to 1 witt
b & key and press the ST
Riay,

Mow, when you press e PGM
k=y ta sarall the functian ist, you
will serall to Function 7 and an
through the list. A3 long 25 the
paramedoer remaing selecled al 1,
U can view and modify most o
the functiors in tho st To
chanpa Function 5 bask o "first
menu ealy.” repaat this passeosd
procoss ard salac 0.



Second Menu Functions

7 Manual Torque Boost
Adprsiment Range

[ - 10%: woltage

inilial Sefting

2

Description

WARNIMG

THE DRIVE IS INTENDED TO
QFERATE AT A PREDETER-

MINEDMINIMUMSPEED LUNLESS

HECONMECTED FROM THE

POWER SOQURCE. TO ENSURE
MOTOR ROTATION AT THE

MINIMUM SPEED SETTING,

TORQUE BOOST MUST BE
FROPERLY ALJUSTED. FAIL-
URE TG OBSERYE THIS PRE-
CAUTION COULD RESULT IM
BOOILY INJURY.

15

Cobput vokzgpe i
b

Weael 0

[E 11 H ! H
Boucs

(] Sul Fh
Frecaiey J=x|

FhrBaso =ocLancy

Torcge bonst is required 10 offset
the valtage drog of the &-C medor
at low speeds 1o produce a
constant terqus capanility. For
friction lcads and large inertia
loads, & high slarting borgues level
riay be necded. Manual Worgue
boost iz elffective oniy al speeds
lewe ihan half ol bage fre-
guency. Figure 5-2 illustrates the
mznual forqua boast adjusiable
range and tha WHz characteris-
sics.

K 1he tarque noast seHing is too
Figh or the accalaralion ramp s
too fast, the nator may draw
cxoossive starting current, This
crould cause an cwvercurnens
(OC-A or QG |ET. Also, oo
rruCl Lorcqi: st it dy Causss
excessive rmodar heal arct motor
Fise,

Figure 52 Manual Torgue Boost
Adjustabia Banga.

& Jog Frequency
Adjusiment Range

0.0 - 600 Hz

irifial Setimg

5.0

Dezcription

Jagging can be acoormplished in
either Lozal Control ar Remole
Contral. Jog hequency 6an Lo
set{ram 9.0 to 62.0 Hz and is
inclependent Irom any other set
speed. The acthial output irs-
guancy far joig is automatically
limited betwean min mum and
maxirmum Hz.

Jog speed canncl be changed
with the & Jand | ¥ keys while

the canfraller is in 1he Run meock:,

The only way to change Jog
speed is to gt the conirgller in
tha Sicp mede, =slect Funclion 8
wil 1he PGM key, and reset the
10y lrequency value.

Tha fragquency ol jog speesd
uvarrides tha avoidance ira-
guenoy af Furction 18, 20, 21
and 22,

g Stop Mode Selection

Faramefer Sefeciiomn
I = Coast-to-rast
1 = Ramp-to rasl

Al Satting
i

Dascriphion
With parameter 11" selacted,
press ng the STOP key or giving
an exlernal Fiop command
causes the moor to coasito 8
rasl. Wilh pararmealsr 17 58-
lected, preasirg the STOGP key or
giving an extzmal Sfop commard
CAUSES H'IE! motor 10 IHﬂ'I-T-:l d
rast within a Lima sdqual o or
greater than the preset decslera-
ticn time yFurclion 2},

LM



10 Automatic Flux Condral

Adjrrstmeant Range
Q- 5% rated woliage

Iniial Seliing
]

Oegeriphion
Aujomatic flux contral optimizes
ihe moior rmagnetic flux ang,
fhue. tha moter oulput forewe.
senses the awlpul current aned
adjusts the oaresponding
viitage o provids tha ideal ks
and icsqua condilions of the
metar. This cornperseatad
vollage it 2dpestabda fram O 1o
&% ratod voltage an 10455 fll
lead current of the controaer,

Figura 53-3 illuztrates the zutc-
mat flux controt adjustable
range g5 well as the WHz char-
acterislics with bolh aulomatic
Mus control and mangal orgue
boos:. For aptinnue: perform-
arne. low toequa leads should be
sat al the low erd o The range
(317%%) and high torque [oads at
Lhe hign end (95550,

[Klzeisge Wellans: _.-"'.'.'.‘.'.'-:

111

2ulauk Yok R

a et Mo
Froqaossy i)

Fa. B Faguansy

A rer wobzqa carral Ec hignar eac
Incutwakqe. J

Figure 53-3. Automatic Flux
Contral Adjusiable Range,

5.6

11 Baze Freguency Selection
{Vall='Hz Ratio)

Adlusiment Range
30.0- 40310 Hz

nilial Selting
0.0

Cescripfion
The base fraquengy selection is
ue=d to adjust the controller
aulpul valisiore rafic, Baso
frequency ’s the set fraguency
netwear: 30 - 200 Hz at whizh the
cuiput voliage reachas mazimum
winbage. Maxirmem voliage is
adjustabda, il revessary, Sea
Function 42 and b0

Below basa frequancy, nutput
voltams varias with oulpot fre-
quency according 1o the WHz
adjustment {referad to as Lhe
constart torque rangel. Adcve
biase frequency, outpul vollags is
held conslant as frequancy
ureasas [raferred to s the
constanl horsapower ranget.
Figura & 4 shows the redafionskic
ol base frequensy and WiHz

MNOTE: g WHz rabo iy afecred
b e selinags of guideiatio Rox
Caribra [Funclion 1741 and mancal
fargue banst (Funchon ©L

In normal constant torque apoli-

canicens. kase frequency shaould
equal maximumm Hz.

-\_-\-\._\J_':_\_‘\:\,‘_H%

Sarpl Bolenp i)

G B L H

Figura &=4, Aelationship of Base Frequency and VWHz Selection for

Constant Torque Applicalions.



12 Electronic Thermal Overload A Function 12, [ selzction is Hest

Selectian suited for motors with anoling
fans imesgral t the matar shat,
such as idally enclosed fan

? 5 f;fﬂ”;' E"ﬁd e couied TEFC or open driparoal

Q0P motor ivpes. Selection 1is

fnitiaf Setling bes suiied far motars with

4l cooling that is indapanderit of
rikatey speed, such s rmators
wilh constant speed cooling 1ans
ar omally enc osed non-ventilaled
TEMY mator ivpes. Figurc 5-5
shiows the allgwahle confinuous
current with respect to spoecd
youlpul Hz) for each selection
with Funstion 13 set at G0%s &zncd
1007,

Parameter Sefection

Descriplion
The luncticn af an elecinong
tharmal everkoad is similarto a
molor ovoilead relay becauss i
limiz cutpul current 12 1he moler,
Furction 12 alkews selection of
an auiput current peciile best
suited for tne type of mator o he
rure. Funrticn 13 z2llows 26just
rmant of she auiput currant value.
Mates that, while the alectronic
thermal cvarkhad funclions
similarly to 8 motar overlowud
relay. i is nat accurata belew 5
Hz and doas nod meusure acleal
POICE 1ernperature, M erpora-
L.re Maasuning nevice is the best
wegy 12 thermally protect & meinr
vnder all corclitions.

100 J-- -

= bl H

= = :
w T o B .
53 £5 5
TG 3 I
& Z IR I R
= ' oL 3

- = :

o ' G

C 5 12 ac EC o 51 20 Ed
Culpal Fregaensy (<! Qutpat Fregueicy dkz)
SELECTION 0 {HORMAL MOTOR; SELECTIDN 1 (FGRAGED COODLEDR MOTOR})

Figure 545. Allowable Conlinuous Current vs Oulput He {with Funclion 13 al 50% and 100% Setlings).



13 Elacironic Thermal Overload
Lewel

Adju=tment Ramge
20 - 100% raied currand

initial Sefing
1630

Dascripiion
The ediustrnent of shis functicn is
useul i the moicr horsspower
rating iz less than the conirgller
horsepower size, Using the
formuzla balow, caloulata the
satting devel as 2 poercentages o
NAXIMUM CoNLNUQUs CLrment:

Figure -G illusiratas curves ior
ttie elactronic thermal averload
wilfl Lhc forCad eonnad malar
seloction al 130%: and )%,
Tablke B-1 shows the approximate
frip firne in s2cends va, 1ha
uulput curfanl al waricus ales-
tronic ovarioad levels and fre-
juencies. For 2zample. i the
averiaid sciting kevel Is 100%,
WEen a molar runs with 130%:
kyad at BO Hz, art IET will ooear
afer ane minute.

htalar Full Load Gurrent

WOTE: Tha celowlated o s
Qiven in Table 5-1 are hased
Giplcan onig oventad e F suc-
CESEIAD NG oo, (Ne g Knes
e sharened o marg closaiy
simiiate the aparstion of 5
mechlaical fempensiure svenioad
fswne.

CAUTIOM: If motrre are wired in
paralle: am the gutput of the =ontaol-
ler, b2 met u=me the elecironie
thermal overload fuaction.  Llze
sapdrale aldr cwarload] relays on
each individual matar. Failuie b
observg this proeczution could rasull
in damane o, of destnictian o, T
aquipinenil,

Sedling Lewal i%0] = A
! L Contrgller Suput Rated Curmen;
o :
e =
& =
0O r—— [ B
== —
2a0 b |
?§1 1t | |
E
=
—L H,
b3 r - |
' 170 | }. :
% L
| =] 3,
- \Zurren: Lt
s | = = Cerelilicr
| -
| i
| 1 S
C e 151°50 &M

Conbrodler G Koenanl (55

Figurg 5-6. Elecironic Thermal Overload Curves for Farced Cooled
Motor Seleclion at 50% and 1002 Ovarload Levels.

o:6



Table 5-1. Trip Time for Overdoad Proteclion Based an Firsl Trip. 14 Linear/5-Curve Accelaration

MOTE: Finalion 12 Elecrorie Tharmat! Overlasg, o5 sat &F 0 Parammeter Seleclion
7 - THif Tires {opsond) 0 = Linaer Accelaralion
Electronic| o o0 e oo, RHEOIMRIRNGS — 1 = S-Curve Acrelerafion
Thermal Qulput Frequency [Hz) it X
{fiverload ' v Initial Setiing
Levalis) | *™ gowm3n| 25 i ' 0 5 o
34 == = e = a " Descripdion
40 = i o5 = i 4348 When S-Curve Acceleration is
:‘; ot % % = g '1‘5“1‘ selecled, aces oralicn will begs
w . : w B i s and wii slowly, The ascelerabion
&l o Faw | 1w 6 ik firme sed at Furetion 1 will remain
ai 9 == == 21 7 11 w2 | ihe same. Figure 57 illustrates
T = kL 1ar Ly = 43 2 Curve accolaralion,
10 Rz 144 14 £° 17 FH
' 11 L} LH] in A I3
131 1IE 1| 43 4z Eh iH|
121 o7 BN ¢ 44 A 31 a7
154 1 45 . g 1z ) A
= O . 127 b b 43
w07 443 | 141 a1 | =] LT 24
i 1110 157 & Ga 48 a4 A4 -
130 E3 51 41 it 24 28 E
150 a4 g 3 = 24 2 é’_
f A
il ) 130 e ™ E7 45 o
i ) ) I ] | 4l LE 45 5 ‘==!-
Bl 1w | a5 1 a2 50 45 BT A a
114 B3 HE| <6 a5 | a2 28
131 a7 =i 3E 24 23 a2
151 qa 24 1] 2 20 13
il s A4 L b r 43 Hlarl Flign
L~ 17 T ] LF] 3 i
ar i 11n ‘e 5 43 5 ac | clid
i 130 % o] e & g = Fhyure 57. S-Gurve Acceleration.
110 cE 41 34 pita 25 21
130 34 21 2E 22 = 11
151 Y ) 2r T " 15
1 - 334 uw A &7 | A
L a2 Wik B 53 12 aE
An ! ] G5 4n # 3] 5
4l 4an a0 48 an 52 A L
120 Ad RE n a7 24 H
111 qh | =6 =3 21 13
130 d A 0 13 T4 1%
(BT 'y 1/ 15 15 1= 11
3L - 34 127 V3 57 | &R
iy 13 Az AL 1 4 | 1
L == = TS 4 3 1 27
E 44 &l 35 23 25 a2
g0 frin £ Al £V 24 e | 15
130 tEC] a4 i 2 13 bl
(REA d 21 1 17 14 1
(Rl 7 16 I 1L 13 15
al i 14 1% K 1 15

5.9



15 Linean'S-Curva Decekration

Faramatar Selectian
0 = Lineas Ceceleration
1 = 5-Cume Denszleration
Initisf Sexling
0
Description
When S-Cunve deceleration is
calepted, decelaralion will Degin
and end slowly, Tha decelera-
Liary firme s2t ol Funclion & will
remain the same. Figura G-
ilustrates S-Curee cecelaratian.

Culpwt Freuueney

Sl Srnzh

Time:

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

Adjustment Range
0.0 - 400.0 Hz

Initial Satling
B0

Bt
¥'han tha conlralbar is coritaalled
remnztely (Funclion &, Farameters
1 a0 2). the contre ler can be
corfqured 1o run at three ditfar-
pnt presst spaeds. The fre-
gueary af each presat speed is
limiteg b=twaen minimum and
maximura Hz.

To select 110 3 pregel spoecd

WL,

= Selihe reguency el for
pach desired spead lavel
[Functions 16, 17. 2nd 13}
using the [&] ¥, ard SET
ks,

+ Enable the desired spead
Il by wiring 10 thi apgrapri-
die terminals aocording o
Tably 5-2. Sea Figurs 3-5.

Wher the circuit is closed. tha
Muit-Speed Preset fanction
cverndes the exiernal spesd
relerence, causing the output
frequency ta aocelerate ar
catularals Lo Lhe presal lewvel
(ST, MS2, o MS3 When the
circuit is ogen, control is retumed
to the extema speed reference
signal. The requancy of sasch
piosel specd oo dce the
avoidancs frequency ¢l Function
19,20, 21, and 22. Figure -9
shows 8 typical muli-spead
prazet applica-tion.

METE: The Aduti-Spead Freral
&5 gnabilad vehen parenaioe 05
seleclod v Funchion 57 Wher
pararetor T8 seieclod e Func-
Fon 57, the same ledmmals §7
and 18 il Bernmng wpuls e e
Slakic MOP,

Table 52, Terminal Connections
for Muli-Speed Preget.

Functlon Framat Tarminal {T1)
Mumbear Speed Canveelan
IE M= Tmiz
14 oonEa EE
14 : M= Tand 13m 3

Figue 5-8. B-Curve Decsierstion,

L i

SrRpIRreEY

Fregen ki3
Prase; Wai

Mregen M

Apard
Ezbrmence

i
Swrizh K151 - DIF-Y I formsep

S k:h M52 OPZH

JAPEY

CLCEED

lira

LD GF EH

= LFEH

Frgura 5-3. Typital Multi-Speed Preset Application.




19, 20, 21  Avoldance Frequency
(AF1, AF2, AFY}

Adjusimerd Fange
0.0 - 400.0 Hz
Initial Setling
0.0

Dascription
Dperating a motor conlinuoushy
ab a paficular frequensy may
cause vibrational rasonance
within tha machina. Thres
indepardent avcidance irequen-
cies an ba preararmmed o
arevarl mator vibration at thesa
crilizal frequencias. See Figure
S0

Thi actua! oubpul IrCLigrcy 12
limited batmwean mhinicrwm and
maximum Hz. Thes fencticn (19,
20 ar &) is used with Function
22, Avoidsnce Frequency Bang.

The avoidance reoucroy fung
ticn 15 effective in baf local and
remolc conlral. MNarmal acoelera
tior and deseleration is unal-
Fecred hy this function.

I' Avzalansa
AF - Ve Froannzy
I % L Asral

Dolpr Fracus ity

oy o

bxiorwal Epooad Helewko

Figure >-10. Avoidance
Frequency Crperation.

22 Avpidance Frequency Band
LAFB)

Adiustment Harnge
02100 He

Initial Setting
2

Description
Thig functicn 15 applicalde with
Functicens 19, &0, and 21 (Ayalkd
anue Freguenoyl. The awvoid-
dNnGe requancy bard salaction
wizl apgly to sach of the three
gwoidance fraquencies setin
Funclivrs 19, 200 and 21. The
achaal rangc ol avaldanca
frequency is calculaled by Lha
feallowitsg formula:

AFE - AFE
AFI- BT P AR 2

where:
AF1 = Awoidance Frequency

pscl wilt Functions 149,

20, and 214
AFB = Mwoidarce Frequancy
Band sl with Func-
ticn 223
= Auninance Range

-
‘K
Ta ealest 1 103 avgdance

frexquancy bands:

= Uging the & [ und SET
kews, set each wecedance
frequency valus [AF1, AF2,
and AF3 al Function 19, 20,
died d71. respuctivaly) as
needad, Each of thasy
valies must ne Dabwedn
misimuen gnd mazinum, [z

Uging the & ¥ ard SET
kews while al Function 28,
selal the desired avoidance
Irecraency band jhat will bz
gpplied to each awvaidance
freguenoy value,

The following exampks illustrales
hivw avoidance freguency works.
Assume the fallowing:

Mirirmam Hz is set at 10.0.
Maximum H7 is selat 5000,
Culpul spasd tollows a 0-10
WIS process signal.

= [sired aveidance frequency
(&F1is 40 Hr.

+ Dasired avoidanss frequency
banghwichh [AF2) is 10 He.

10 - 10
Wik e Pl

FEHz = Fr- 45 Hz

Bolore applyirg avosdance
frequancy valyes, tho process
signal voHage produceas auipul
frequency as [ollows:

i VDE - 100 Hz
4.0 VDO = 30.M Hz
4.8 WDIC = 300 He
5.9 WDC = 38.5 Hz
6.8 WDT = 43.0 Hz
TONDD = 450 Hz
FANDC = 455 ke
1000 VOIS = 600 He

Aiter gpalyitg avoidance fra
quarcy values, the apus fe-
quarsy will ke

Feioence Incroaza
C VDG = 160 Hr
SONDT - 320 Hr
5.8 NVDC - 350 Hz
EENDG =350Hz
6.6 V00 = 35.0 H:
FONVDC = 350 He
FANDS = 455 He
G0 VDO = 600 e

Reierance Decepaso
7AWC - 455 Hz
TLWOC - 4504z
5.6 V0O - ARG Hz
S VWD = 450 Hz
S58V0DC = 450 k2
SANVDC - 3450 Hz
0 VDG = 19.0Hz



23 VYarisble Torque Vaolts'Hr Curve
Selection

Farameter Sefection
0 = Canstant Torgue Cures
1 - Varighle Torgue Curve
initial Setling
a

Crescripfion

WARMNIMG

THE DRIVE IS INTENDED TO
OFERATE AT A PREDETER-
MINED MINIMUR SPEED LINLESS
DISCONMECTED FROM THE
POWER SOURCE. TO ENSURE
MOTOR ROTATION AT THE
MINIMUM SPEED SETTING,
TORGUE BOOST (FUNCTION 7)
MUST BE PROPERLY aD-
JUSTED. FAILURE TO DESERVE
THIS PRECAUTION COULD RE-

SULT TN BOOILY INJURY.

Thee conslant torque curvic s
wsad for constant 1orcus loans;
ihe wvanable torque curve iz nsed
far variable torgue loads.  Figure
5-11 showws the variabie turmus
GLTWE.

nat

(LR T

Tamus 1
Hrgsl L. —_— _— | J—

a Fk Fmi

Froguersy (1]

Fiy - Zase =) aansy
Fr= B Eimum e

Figure 511, Yariable Torgque
Curve,

24, 25,26 D-C Breking

Adjustmeni Range

24 Operaton Tiera: 0.3 -10.0

SECOrs

20 Waltage: C-20% wvoltags

2E Fraguency: 0.6 - 10.0 Hz
inilial Setiing

2d Dperaftion Tima: 0.6

25 Vaollage: ¢

206 Freguency: 1.0

Drescription
[-C braking is used to provide
addifional mater braking at
spzeds ol 10 Hz or lewvar, 1 D-C
braking iz roguired, all thres OO
araking functinns (24, 259, and
261 must be adjustad. When the
matur deceleratas Lo the presat
slast requency (Funclion 85, the
preset constant 2-C vallage
[Fun<tian £5) is momentariby
applied 1o the motar for the
preset fime {Furction 241, Fiqura
5-12 shouws the apaiation of 0-G
brakry. This funcliar wil not
provide tha hokding lorgue cla
mechanical braku.
NOTE: O-C hreking iz an'y
aparafianal wirsn Funchion 9
rShop Mods Selechive] is set ar |
(Hamp-fo-rest.

oy
1 =
I = I recusnzy
. Al
[ ;: e E-zsig
5 : Gimans
=' !
] - Thg
]
Firaking) :
el Watade '
FCAs 1
o3 2D _________i-___-
-
e
E
[ o
(=R N ]

Crwrain T -F4 |-—

Figura 312, D= Braking Opera-
lign,

27 Line-Dip=Ride-Through

Adjustment Range
15 - 300 milleseoonds

Inftial Setling
13

Descriplion
Duning & ling wolaye dip, the
standard controler has erough
anargy slorage 1o kesp the
requlatee active for Lp 1o 200
milizecods, The actua’ rde-
Itreagh ime depends upor: the
sotbng of his tunclion and the
charactesistics of the load, For
axamale. i tha ‘nad derelaration
is slaw thigh inartiz, low friclianal
sl the condroller may b2 able
o maintain enongh 0-0 oys
woltaga ta ride througn 3 line dip
of up ta 200 millisecands. Fihe
wad decaleration is fast (low
inartia. hiah frictional loss], the
antroller may only by able Lo
keep the regulator active for 158
m llisezands.

IF & waltage line dip accurs “hat
exceeds the capakbility or line dip
vollags sutling w! the contrdler,
an [ET will cpcur, 11 the lir-dip-
rde-Lhrough time is 3¢l al aisalsr
than 16 millisecands, the [ET will
GiLse the 4-chigil display ta show
Ld1P bul anly lor as long as tha
bus wallage can rmginlain encugh
vidlago lor e LED dispday
LEpproximatsly 506 milhseconds
o & seconds)



28, 29 Cutpul Relay (1 and 2}

Parameter Setection

C = Mot Jsed

1 = Zero Speed Delacl

2 = Rezervud

3 = Dutpul Conlaclor

4 =Frecuency Level Cetection 1
5 =Frogquercy Level Cetection 2
& = Qureni Level Detentar,

7 — Kewvearas Ratasion

& = D-C Sraking Oparabiun

9 = Ruwaneed

freifial Saftimg

W

Descripfion

Thesa funclions reguire tha
Rarncda Meter Iatarface Cad
[upLonb. which includes e
ralzys. Each relay operales
accardireg Lo Lhe: paramelar (0 9]
selecied. Funciion 23 configures
outpt relay 1 and Function 22
conligures ouiput relay 2. Chipud
ralzy 1 provides B form O contact
[V N ard AN, and Quiput re2y
? pravidos aform A contact
(M), The responss fima of
=ach relay is iypicaly & milis=2c-
ands.

These lunclions <an also be
usecd with RBail Interlacse Saed
[aptan. Rail Interace Card
canrai be uscd with the Hemol
Mater Inlerace Card as both
cands reguing the same installa-
bon arcaan tha reguiator board,

Far mare infarmation, reier o
instriotion shaets ol eazh cp-
tional kits.

The e parameters are oa-

scribed as fohows:

0 Tha relay dogs nat apsr-
dfe.

o Tra relay s enecgiecd
whilz aulput Fecusocy s
exqqual L2 o ngher Fan 0.5
He.

Flizsarved.

-l

L

Th & prowides tha contrg
signal dor ar aulpus can-
tactor. The melay enesgizes
when the contrallar is put
irta the Aun mode.

&

: The relay energizes when

fhie outpod frequency is
eqqual Le o higher tvan 1
irequency lavel selin
Functicn 33,

» The relay enengizos when

1he outpul fregquency level
i equal o or higher than
tha frequency =at in
Function 34.

; The relay enesgices when

the outgut cusrewt lzvelis
equal te or higher than L
current Sgtin Suncticn 35,

- he ralay enargizas whan

the phase seguonce of the
auipu frequency is in
ENEISE Fotalic:

o The relay enargizes whan

tha O-C braking voltags is
applied ta the motor. This
ralay is nol required lar
D= braking to be aopara
fianal.

MOTE: The ralay = anly
coeraimang! when Fuvs-

ion B fEiop Mode Soloo
fmalas gal al 1 (Hamp fa

resty,

! Hesonsd,

30 Slip Compensation
Adjusimeand Rarge

04a-50Hr

inifial Sefting

0.

Descriplion

Actual motor shal speed s
delarmined by twe factors: e
appliad H7 ane tha slip of the
medor. Thea oerteeler keyoad
regulates the applicd Hz to an
accuracy of 0.014% of base
frequency. The slip of the motor,
however, is “ully determined by
e iype of induction motor and
varies with tha driven load.

Slip compensalion sensas molor
slip and adjusis the applied He
automatically. Because of
changas incthe kad, the aclal
soeed requiztion of the modor is
greaily improved wih this func-
fian progerly adjusied.

High aificiency nwators hawve 955
glip and, thersfare, hawve im-
proved speed regulation capahil-
iy, See Table b-3 for slip adjust-
ment valuas ta achizwe 195
spapd regulation il Baliarea
XE™ high aflicken sy ralars,

MRCOTE: Sio cornpensalion
IErOVES ool reguiation by
auloynalicany acfusing e culpoet
He o the modor, TS can be
vigced on the d-oigel aispiay
when mondenng freguency (Hz)

Table 53, Slip Compensation

Adjustment

HP Slp BeljuLinei

I8 | 20

2 B3

3 13

g 1.7

T2 13

10 "

15 |

21 -4

A Basged an Belinros TEFZ XE Fyh 216-

citnsy nalos o udiie 13 epeed
regalaticn:

I" e Ll:-u:"l_ll' Full Loach
v RPRY 0L RPRL Y

Hperr Henulsron -
Full Laad RPFM
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3 Inyerse Relference

Paramefar Solaction
0 = Momal
1 = Imwarse

tilial Selkirg
o

FPassuwond
Erder Second Passward: 1123

Bascription

WARMING

WITH THE INYERSE AREFER-
EMCE FUNCTIOM EMAELED,
L3S OF THE EXTERHAL
SFPEED REFEREMCE SIGMAL
WiLL CAUSE THE DRIVE TO GO
T MAXIMUM FREQUENCY, EX-
ERCISE EXTREME CARE WHEHN
USING THIS FUMCTION, FAIL-
URE TO OB3ERYE THIS PRE-
CAUTION COULD RESULT IN

BOOILY INJURY.

This lunction wil invert the =igral
of an exiernal spead referencs.
Refer to Figure §5-13.

MOTE: This Furclion inverses Jif
exievnal speed relerences o fhe
contratlar (e AUTO sefechon in
focal aperation and ALTD ar
MAN seiockion i ramols ooana:
fiars),

Mo b

Ol Fiveziar oy

Pz M

N 5
Bl S o] A0 o
WFET
A& B WKL R T LSRR RCE
B = PR AT DT A R

FEFEREMCE |

TraF B
NI TARE nuns | 5 .anums
LAREEN] s | IDE A
ZASRENT drd 1221 ma%
FRLCLTTHCY aJHx ST LIl Kb

Figure 5-13. Inverse Relationship
of Speed Reference and Quiput
Frefguenicy.
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22 Function Logs Selection

FParameler Selection
0 = ik T al Function Loss
1 = Codast-fu-rast withouol ar IET
Ouiput al Funclion Loss
infffal Zefhing
a

Password
Enter Second Password: 1123

Description

WARMNING

GPZ000 CONTROLLERS WITH-
OUT THE OFTIONAL BYPASS
MODIFICATION ARE NOT
EGUIFPEDWITHACOAST-STOP
PUSHBUTTON. THELUSERMLUST
INSTALL A HARCAWIRED, OPERA-
TOR-ACCESSIELE PUSHEUT-
TON THAT PROVIDES A POSH
TIVE INTERRUPT AND SHUTS
DOWHMN THE DRIVE. {IF FUNC-
TIOM 32 1S SETTQ "0", THE COM-
TROLLER WILL IET AT FUMNC-
TIOM LO3E. IF FUNCTION 32 |15
SET TQ ™", THE CONTRQLER
WILL COAST TO REST.) FAIL-
URE TQ OBSERYE THIS PRE-
CALUTION COLULD RESLLT (W
BADILY INJURY.

IF paramcter "0° is selected, a

urction lnEs signas causes the

controdler to 2ieg. resulting in the

‘ulkming:

= The moton will coast Lo nes!.

+  Tha d-digit display will show
“FLT {funclian kss).

+  The inlemal sp2ed reterence
will be raset ta zara.

= ThelET melay will b latened
on.

= The [E™ can be resal with tha

ETAR kay after the cruze of
the lunctign loss is remowed.

+  The contraliar will resian with
e START key after the IET
is recet.

I parameter *17 i3 selecled. &
unchion lees s gnal causes the
cantraller o stop, resulliey in the
Tollewwing:

T he motor wil coasttn rest.

The 4-cigit d splay will indi-
cate 'O {moast stapl,

The intamal zpesa reference
will be rese: 1o 220,

The controller will reslart with
the STAHRT key after the
cause af the luncton 055 13
remaoved,

33,34 Frequency Lewvel
Detection [1 and 2)

Adjistment Range
0.5 - 4050 Hz

infifal Sefting
o

Deseripiion
This tungdion is elecdive and
displaycd only when parametor 4
of 5 ls selected at Furclion 28 or
249, When the output frequency
iz equal 1o or higher than the sct
detection level, the selecied
aulput relay located on the
aplional Remote Meter Inte face
Gard will emerges as shown in
Figure 5-14.

o] o

oomwn

w

3

£

'S

=

ke

=

[ ey

THIH
Clatera | ot ]

Feiny

Figure 314, Frequency Level
Cretection Qperation.



35 Current Level Detection

Adjustment Range
A - 150% Aated Currsnt

Inftial Seling
G0

Descripfion
This tunclion is eafective and
dispiayed only when parameler 5
i meleciod ab Funclion 2B or 29,
When the output carent is equal
1z ar highear than the 2ot dolosc-
lian ol Lhe selecicd autput
relzy acaler onihe opticnal
RAemote Meter IMedass Cand will
energize 25 shown in Figlere
514

=
a4 i
[ i
B :
o |:
]
bt
o
TimR |,
il

oppr gy o

iy

Figure 5-15. Current Lave|
Cretection 'peration.

35 Pewverse Disable

Parameter Selection
v = FonwardfReverss Enabile
1 — Revere= Disable on Kaypad
Initial Setting
]
Hescriplion
T his funciion iz elfeclive andy
wihen Lhe controller @ controlled
Aacally (Function 9, paramatar 0],
IF paramate- 1 s salecied, e
FWOAEY koy is locked in the
{orward pasiticn, preventing the
mwasor irom rotating in the reverza
direciian.

37 Automatic (Process Control}
Disable on Local Contral

Paramler Sefeclion
(= ALTOMAN Key Ensblc
| = AUTO Disakle on Keypad

Initial Sedfing
K]

Description
This funclian iz sfactiva anly
whan the confrallar is cartrollied
lecally (Funclion O, paramatar 0.
If parameier 1 is selzctad, the
AUTSMAM koy is locked in the
manual pasiticn, preventing the
medar trarm respanding to any
external speed command.

38 Owerfrequency Limil

Adjustment Rantge
500 - 405.0 He

initial Setting
G0

Password
Entar Sesand Fasswerd: 1123

Descripifon
The owarirequency limit is fzotory
selal 90 He, Ths Max murmr Hz
sefingg (Finclion &) & limited by
tha matting of thi= functicn. This
cerarrequar oy limil s=atbng take=
priciily aver Al olihar oulpat Hz
Getlirgs - including B Compen-
salan {Canglion 37)

30 D-C Offael Enable

Farameter Swection
0 = Olizat Cisabila
1 = Dzt Enabla

feifiafl Setfing
B

Fassword
Emi Secord Passwoed: 1123

Description
Vhen paramealor J is szlectod,
2-C affsat is disabled for normal
opaeration: of 2n induction motar.
When Lhis function is enabled
rzelerlian 1 the O-C offse
furctian allows same 0 O waltage
b B bt o the mokar e nmi-
nzls al 0 Hz. “he magritude of
Lhiz Yoitar: 5 sgquas 1o tha
manual iorgue boost sotting ot
Functicn 7. This may be required
ha synchronize the rodar ol 3
permanant magnet syrehranous
mcbar b avoid high starting
cuerents. When this functicn is
enabied (selection 1), slip com-
penseLlian |[Fuaction 3400 is not
aperational.

ER



ad, 41, 42 Auto-resat

Farameier Selection
471 Enable
0 = Auto-res=t Disakble
1 - Auto-reszt Enable

Adjustmert Fange
41 Time: 0 - 1{ times
42 Interval Trme: 1 - B0 seconds

initial Setling
40 Enabk: 0
41 Tirme: [
47 |mierval Time; 1

Pazswoard
il Enabee; Entsr Szcond
Password; 1123

Deseripfion

THE BDRIYE MAY RESTART
ALUTOMATICALLY WITH THE
AUTO-RESET ENABLED (FUNC-
TIHON 40, PARAMETER 1) AT-
TACH A WARNING TAG TO THE
APPROPRIATE DRIVEN EQUIP-
MENT. EEFORE WORKING ON
THIS EQUIPMENT, BE SLURE
THAT POWER IS REMOVED
AMD LOCKED OQUT FROM THE
ORIVE. FAILLIRE TO QOESERVE
THIS PRECAUTICN MAY RE-
SULT IN SEVERE BODILY [N-
JURY OR LOSS OF LIFE.

Szlect Auic-resst enable (Func-
tion 40, parameter 1) be autamati-
cally resiart the Saniraller when
cne of the following [ETs acour:
varcurrent (O3, DC-A, OG-,
-yl Bigh bus velaga. ow bus
voltage, o & line dip. {Sce Table
71

MOTE: I a2 ine-dip-nde-thrawth
Nena fonger than 15 selisuecords
wag saigcted af Function 27 snd
2 g power supply intarruoiion is
larg anough dhai bus village
CRAMN MANain anaunh voliaga
Ffor the LED dispiay [epproxi-
fratay S0 miliseconds o 8
seconds), tha confriolar will nof
resiant avfomaticany.

The aut-reset aperation can ba

repeatad the numbsr ol tes set
in Function 41 {2 - 10 fimes) afier

Lhe Lirme interval sei in Function
25 01 - B0 seconds). Thes "eounl
dowin™ 10 saslar is deplayed in
the & it LEC mdicative e
fime in seconds bofore the next

re-atan is attiempied. The repeat

nurFther s returncd to zera when
the cantrollar restans success-
uly.

43 Estended Minimum Hz Ramge
Ferameler Seflactiion

O = Disable & -50 Hz}
1 = Enahlle {0 - B0 Hz|

Inflial Setkting

¥

Passuiord

Enter Second Password: 1123

Description

THE DRIVE I3 INTENDED TO OP-
ERATE AT A PREDETERMINED
MINIMUM SPEED UNLESS DMS-
CONMECTED FROMTHE POWER
SOURCE. IF THE ARPLICATIOMN
HREQUIRES ZERO SPEED OP-
ERATION WITHOUT SUCH ONS-
COMMECTION, THE USER IS RE-
SPONSIBLE FOR ASSURING
SAFE COMDITIONS FOR OPER-
ATING PERSCONNEL BY PROVID-
ING SUNTABLE GUARDS, Al-
DIBLE OR VISUAL ALARMS, OR
OTHER DEVICES. FAILURE TO
OBSERYE THISZ PRECAUTION
COULD RESULT /M BODILY M=
JURY,

[Fa minimum Hz lower thar & Bz
i5 requirad, salecl pararneser 1.
Returm to Funciion 3 and 32t the
desired minimum Hz.

44 Exlended Accsleration Time
Range

Parameter Seleciionr
{0 - Cisable (5.0 - 3600 seconds)
1 - Enablz (0.1 - 350L0 seconds)
Initial Selling
i
Descriplion
When an accaleration time
shorter than 5 seconds is re-
quired, select parametes 1,

A=turn ta Function 1 and sct the
desired acceleratin- lim=.

MOTE: WG very fasl acoolara-
an anaior high manual fargue
Boast ssiings, fha motor may
Oraw BX0EESivE CUmani resaling
man T

45 Extended Decelerstion Time
Range

Parameler Selection
(= Digable .0 - 360.0 seconcs)
1 = Enable (3.1 - 360.0 zacands)

Initial Setting
[

Desoripticer
Whar g deceration fime shorlar
than & seconds is requirzd,
selaect paramater . Brium to
Furigtian 2 and sel the dasired
decslealian time.

MOTE: Wil very fast decoiera-
bon, the ragnerabve motor
vollage may charge wp the O-C
bus valtage causing an fET. Ta
i such & JIET, incrodse the
dacelaratian time ar haah 2
Lhramiz Braking FiF froiicn),



46, 47, 48 APM Monitor

Farameier Selection
45 Display ©nzble
0 = Disable
1 =Enable
A7 Hange Sakacl oo
0 =157 - 9595 AP
1 -0- 5930 APM

Adjusiment Range
48 Base Freguency Sekction
150 - 5959 KPR
freifial Sedifng
4% Display Enzile: 0
47 Range Selecian; 0
45 Baszo Fraguency Solectan:
1750
Password
47 Range Selection: Enlar
Secnnd Passworg: 1123

Lezcription

When pararmater D is selecied in
Function 48, you can manitar the

cutpet irequenay, the auipul
wiltzge, and the percentaga ol
Full-lcad amps ol the coniroller.

When purametar 1 i= sefuctad i
Funclion 4, you can addibcnally

rnenitcr ha molor BEW. The

dizplay can ke sorcla2d by pross-

ing the MO key, The

2-digit display shows "SP" af the

EFM mmcritor.

Functinn 48, 47, and 48 can a's0

be ussd 1o scale tha 4-digil
display readout ditterantly. This
can dlse ba done by anlaring &
value for "Base Froguenoy®
salechar {Function 11] that i

diffe-anl than aciual molor specd
bt represents some alhcr saeed

of the agphication. ¥Whaon Basc
Frequansy selection of Fungtian
df B programemesd, use tha
zilowing formula;

Base Frequency Selzction
iFunction 48] =

-'I"..1-:IT-::IFF|F.l_1E‘Ei“'I . E i 231
_RPM T S e
‘Motor Rateds | TOHEE
; Ha | in =z
Where,

1= "Medor Raled RP WM wquals
1he BEM of e rmiclor unoer
lall Isaed ond ol Faked Ire-
quency condmons. This
vaslus [or BPM can De
tourd on e rrialar rame-
plata.

= "Mutor Rated He' equals
the base frequency of the
rratee. This valus can be
[ e e milar narns-
alate.

Il = "Base Fraguency’ equals
the seliing of Funchar
Mumber 11.

Example:

"Mzicr Rated APM" = 1780 RPW
[ Matzr riamapdata)

"Muter Rated H2® = 80 Hz

"Base Frequency 2 (or numiser
cntered into Function 48] =

B Hz

Finction 43 would be ecual 1o
thz Tallewing using the above
eqjuation.:

1750

¥ RO = 17a0
Bl »

Upen anlanng 1780 tar Functan
48, the 4-digil dizplay would
inckGale "1/700° at 60 Hz contron-
lor culpt, o Ml Spead. In Lhis
case 1750 would b a gocd
approzimaiion of the acisal motor
speed. If i is desired that tha
display show the approximate
Speedd ol the meotar of sormsthing
cthcr than e molor BPR, enter
a di‘feran numbsar in Fanclion 5
that &= scaled 1o 1he needed
gpplicatian. Table H-d shaws how

Function 48 can be uged.

WARMIMG

WHEN S5ETTING ARPM VALUE CF
FUNCTION a8 (MOMITOR BASE
FREQUENCY SELECTION) TO A
ZERQD OR A LOW VALUE, THE
RFM MONITOR DISPLAY WILL
SHOW & ZERQ OR A LOW
YALUE EVEN |[F THE MOTOR
SPEED REACHES TOTHE RATED
HZ FAILURETC CBSERVETHIS
PRECAUTIONCOULD RESULT M
BODILY IMJLIRY,

YWhen satting RPM 10 3 value
cmaller than 150, select parame-
tar 1in Functicn 47. This re-
qdiras e Sacong Password.

Moda hal the APM moniter
display roras the slip compsn-
setied frequency if Slig Cormpen-
Sation (Functios 303 is pro-
gramread,

Table 5-4. Example of Relationship between Culput Hz and
AP/ Monitor.

Gulpuk He Actual Motor  Funclion 11 Funclion 4 A-cligit

to Moler Speed in APM Enter: Enter: Display Aeads:
G40 Hz | GO.O ~7al 1750
A4 Hz E=—2) B0.0 1400 Ly
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48 Qulput Yoltage Regulation
Mode Selection

Parameter Selection
7= Propestional to npad
1 - Fized tn Maximumr Yotags

iSee Furktion 37)

iritial Sedfirg
i

Dascription
When parameier 015 selachad,
he max mum output voliags will
be proportonal to the inpat
voltage. When parameler 1 is
gelecied, the maximum auiput
wiltage will be equal 1o the
getling valug of Functicn 50. Tha
ouiput valtAge o the Widz will be
lized gwan if tha input voltage
WM,

50 Maximum Yoltage

FParameter Sefaciion
1300 - 220.0 Wl &
SH0.T - 4800 Walis &
475 - 575 Vipls

Initial Setting
P R R
A0

ETICRL

230 val Caninollers
2ds0 YD Canirollers
#OETE WG Contralle 5

Description
Whear the puint frequency
ragchas the Base Fragquancy of
Fuaction 11, the gulput vallage
wil e equal 13 the Meximuym
voltage of Funclion 20, The
regulater board discrisuinates
between the thiee types of
cartrallers meniionsd abave, by
sansing the PZBD powsar supphy
board.

51 Jog Acceleration Value

Pararmeter Selection
2.1 3500 Seconds

Initial Setling
20.0

Dhaseripfior
Jog Acoalaralion Tima can ba
cal, ponverling the jog Hz bo tha
masirniurn He, When peareumefer
0 is selected in Function 53,
use tha follcwing formula;

Jog Accel =
¢ hlax Hz

l-. wiog He !

¥ e fened Tink)
Where:
Jog Accel: selling ol Functiar
2
hax Hz: sefting of Fungsion 4
Jog He: eaiting of Funation &
Juog ccel ires: fine to reach
lrom Zoere e 1o Jog He

If youu wan! # secondds 1o the Jog
anceleration Time while 60 HF 5
521 in Furciion 4 and 10 H= is =21
in Funetion 8,y should get 12
geconds | (B0 ¥ 2] in Fung-
fion 51,

Vib:en pararmetar "1 [5-Curve
Aocalaratian) is selacied .n
Runction 53, uss e ollowing
fnrmla:

Jog Accel =

! Ma Hz

r - wn F ".
2t Jcg He Foldoag Aczel Tine

52 Jog Decaelaration Yalue

Parameter Saleciion
1.1 - 3500 Secorvis

Initis Setling
20.0

Deseription
Jog Decelersticn Timna nan ne
£at, converting the jog Hz to the
mzirniurn Hz . Whaen parameter
T s selecled in Funclion S4.
use the followirg forrula:

Jog Decel =
T Max bz Fz i g
i ) -t b=
N AR e
W hesre:
Jug Deced: seding of Functicn
a2
Max Hr: saiting of Fungfion 4
Jdna He: =ating oi Functian &
Jogy Peced Tirne: time io r2ach
frgen Jog Mz to Zero Hz

IF your weant & seconds for the Jeg
Decelaratian Time while 61 H7 is
s in Function 4 and 20 Hz is set
in Functian &, you shauld ==t 12
secands [ [RO720) ¥ 4; in Foae-
{ion D2,

Wi paranmzher 717 [(S-Cura
Decalerabon) s salecksd in
Funclion 54, use the lolleewing
inrrninla:

Jowg Decal =

i

! = Hz :
o — = I'..J.::.:_:| Mo, -rI'I'II'!_l

v dig He



53 Jog Acceleration Salaction

Pararmeter Seleciion
0 - Linear Acceleration
1 = 5-Curve Acoelkeration

fiftfal Setling
a

Description

Whan tha 5-Curve Jog Ancelera-

finn s selecied, aoceleratian will
kegin and end slowly. Refarta
Function 14,

54 Jog Deceleration Selection

Pararmaier Splection
1 = Linzar Dx=celzraticn
1 = 5-Curve Deoslaration

fnitial SeHing
l

Descriplion
Wh=n the S-Curve Jog Degsalara
fian i seected. dacaleration wili
Boginy and wngd slowdy,

56 Cument Limid Decaleration Rate

Parameler Sefection
0 - 100 A= "Seconds

tnikial Setling
54

Description
When tha outoul current allempls
to excesd tha preset current lirmit
[Functicn G, the rator spasd will
fecrease At & predetinad adjust-
able rata. Adjusiment af ihiz
furction can supprass instability
o current that could causs an
ET tripp during & current Ernit
candition. The ameunt ol adjust-
ment kwer ar higher will depend
am all application paraimaiers
such @8 wotoe, controd ler HP,
application load, line voliage, e,
It adjusting Function 55 will not
carrect the conditiar, Functinns 1
[Acczleration Time) and & [Pra-
sat Current Limil) shoukd ba
adjusiod,

26 Start Inlo a Aolating Motor

Farameter Sefection
{1 = =nable
1 - Disable (Quick Start)

freffiafl Setfirg
i

Descripdicr
When parameler Tis selocted,
the conlredler can star inlo a
sotating motar withoul causing an
[ET rip. When the matar spead
W5 2RI of wery low, 1 takes
approsimately 0.5 seconds 1o
measure thz sp=ed heiore the
coniraller 2an oo it a stan
canditicr.  This delay can be
aveided oy dizabling thse "san
nte 2 rolating lead leslure” by
selecling parametsr 1.

57 M5 Terminals Selection

Parameler Selection
L = Multi-Specd Prosat
1 = Static MZP

inftial Setting
0

Fassward
Enter Secand Password: 1123

Desoription
Whiaty Rermate Costrod "1 is
selectad in Function 9. Functian
&7 can be changed. {When
parametar 0 is eelactad, termi-
nals 17 and 18 can ba used for
the Multi-Spesd Presel Selecton,
Refer ta Functions 16, 17, and
18 When carameter 1 of
Function 57 s selkected, lerminals
17 and 18 can be uaed for the
Slatic WGP, YWhen terminal |7 is
connected 1 ferminal 12, tha
oaltput frequer oy wiil increase
with tha 5arms acceferatian rate
as Function 1. Whan tamuinal 12
15 conneslsd to tamuinal 12, the
aulput frequancy will decreass
with the sameo doeokeration rate
as Functicn 2. YWhen hoth
tenminals 17 and 18 are cpened
ar clased simulianeaushy, the
output frequency will not changs
ard i= h=ld constan.

38 Aesarwvad
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6: How the Controller Operates

Fundamentals of Variable
Voltage, Variable Frequency
Controllers

An &-C metor is normaliy a fived
speed maching opsrating irpm g
constan voltage, constast fre-
guency sourca. such as 230 VAT
and B4 He. To vary the speed of 1he
mgtor, the voiage and frequency nf
the source 1o the motar mus be
variable. A contrafler provides this
eaurce.  le controdler franslorms
itz input {three-phass, constant A-C
vallage, consland fregquency’ mlo an
outpul compatible with 1he &-C
adjustable specd requirgmsanl ol the
A-C motor fhree-phage. vanakis
voliage, vanable frequency],

The basic equation 1o determine
motar synshronous spead is

i aorkoer "-315.-
I“:Ep'-:*'r:musl_'~I311_|:_4.|]fr5guen:5.'-' e
L AEd B ¢ Murberd

LA-C Rl Faless

The relationzhip betwaan cutput
voltaga arki cpesating frequency is
tha "Walls per Harz" ratio JW/Hz).
Excapt &l low spe=c, this ratin is
usually 8 constan! cetermined by
this squalics:

Medor Mameplale Yolage

Vikr = 10 L
T T Moter Marreslate Frequency

A typical tunclional block diagrem i=
givenin Figuee B-1 (230 VAT
comraller) and Figurs B-2 (460 gngd
7R WAC contmllerzl. The {wo
miajor seclons of a controllar are the
aower cirzuit ard the rogulalor. The
power circuit consists ol a dode
bridge faf convers A-C 10 0-C
vialtage aret A solid stade frangislor
madula 1has tranzlaorms the consiant
D-C voltags into variable A-C
voitage and variable frequency
cutput powsar. The regulalor con-
trols the DRAOFEE switching of the
sodid ataie ransistor module in the
POWET CireLi.

Powar Circuil Operation

A G povear s supplisd o krminals
A, 5. and T and is fuil-wava rectified
by 1he: dicdds cube 1o constant 0-C
valiage through a leakage current
en3ar. The leakage curment Sersor

detects a ine-to-ground shorl arcuit.

Three suppressces (MO limit
valtage ransients wilhin the mesi-
mum voltage rating of the dicdes.

The rectified voltage is then fed inio
the O-C bus capacitar, which is
charged hrough a precharme
rasistor o limil ke charging curran;.
Fely DGR is ensrgizad and shors
cut ha precharge resistor when the
bus capacitor valtags reachos
apprazimately 90% of tra rated bus
yoitage, The positive D-C bus
yoitage lings rur thiough the Hall
Effect currant =enzor 1o deteq] O-C
bus current. The Hall Effact current
sarsor detects a line-odding short
Uit within each transiston arm,

The fitered C-C bus waltage is fed
inter tha fransistor moduls, which
Tranzlonms D G bus voltage inta
Threa phasa A O variabls valiage,
vanabe frogaoncy by switching.
Twra 0l the theee oulpud ines an the
ransiston module run Lhreugh the
curren: translonmers w0 delocl A C
oUipUE current. The A-C outoul

curren; feedback prolocts againe! ar

ovaraad ar & line-to-line short gircuil
arieary] Lhe shiee-phasa ool lines.

0 summany, constan 0-G vollags is
praduced by rectfying and fiiarirg
the incorming A-C power line. Yari-
able woltags, variable frequency is
produced by six aulpod transistars
invarling the constant O G valtage to
a Py wvoltagc wavelorm.

Comdroller Regulator Dperalion

The ragulator is divided info three
sacticns: ihe Baguiaior boam, the
Power Supply and Base Driver
board. and the Koypad.

The requlatsr is made by surface
moeni technodogy and s fully digital
with tw microprocesears. The
FWWh signal is produced by soft-
waras, Al aojustmems are made wa
keypad inputs, The regulator is
dasigned so thal the controller can
oe controlled withar locally from the
reypad o remately from a varigty of
spaed signals. such as a startstop
Control carrmnand. An exlernal
anakeg =gnal inpot for speed is
cenverted 10 & pulse train adapdive
for the microprocessar through the
WiF converter, All ealormal signals
ara cgtically isolated. The reculatar
Erowides an [ET relay.

The Powwver Supply and Basa Driver
boasd provides the conrol power
supply, the isolated baze driver Tor
e transisiors. &nd the imeface for
high vodage feedback. The canieal
poweer Supply 15 composed af a
swvilehirgy ragulator and a high
Traquency rwll winding irans-
ormer,

A1
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7: Troubleshoot the Controller

DANGER

OHLY QUALIFIED ELECTRICAL
PERSORNEL FAMILIAR WITH
THE COMSTRLUCTION AMD CGP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLYED
SHOULD SERVICE IT. READ
AND UNDERSTAND THIS MAN-
UAL IM ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT 1IN S5EVERE
BODILY INJURY OR LOSS OF
LIFE.

Test Equipment Needed

CAUTION: Do not use abeggerto
perform continuity cherks in ih2
driveraiprment. Faglure 1o nhegrne
thiz precaution conld result in dam-
A= to, ar destrucsicn of, tha aguip-
ment.

Far controller ouiput measuremenis
of vallages, amperags, ard fre-
qu=ncy as applied to the motar
poeer leads, the 2-digt display on
e contrcdler keyvioad is satisfacicry.
For all ather vollage, amperage, and
ahrmic measurements, an andlog or
digital wol-nhrmeter is satisfactory,
WMake cerain the selected wolt-
chmmeier is rated tor the intended
TEAZUrEMent walliss.

Although real raguirsd dor cardraller
slartup and adjustments, the best
meathod of obtaining actual meoior
voltage, cdarrent, and speed meas-
uremmants is with 2 lundamenial
volrmeter, digital clamp-on amme-
ter, and a hand-held tacometer,
respectvely,

Troubleshooting Aids

Savaral aids are provided far assist-
ing with tta troubieshacding proce-
durs: a contrallar selt-diagnaosiic
1e31. an |ET Iroubleshoating tabée,
companant identification figures,
and wirieyy diagrame,

. Whenever power is urmad 0N,
tha conlrallar will parlanm a salf-
diagnaslic kesl thal fakas
approxemabely 1 second, | the
iest fails, a hexadecimal numbar
woll Slca 10 Lhes 2 digil dispilay
and SELF will shiaw in 1ha 4
digi display. Should this "laled”
concition oocur, the: Ragulator
board may be delective; contact
Relianca Eleciriz,

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

4. Figures 7-1 tarcugh 7-7 identify
cempenents mounted behind
the Raguiatar and Power
Supply & Base Crivar {PSEED)
boards, Hefer te the appropsi-
ate Janle {Table 7-2 through: -
B] 1or the replacement pans
number ol these componeats.

Relar 1o e appeopriate wirng

diagram A5 NECEsEaMN.:

« Vdnrough & HP, 230 VAL
controllars [Figurs 7-8)

« F1Ehrokgn 16 HRE, 230
VAC contrellers {Figure 7-9)

= 14 hreagh 20 HP, 460 WAG
conlredlers |Figure 7-140)

= Sthrough 26 HP, SYS VAC
contredlers [Figura 7-11)

Halpful Reminders:

1. Whan aniET occurs, the IET
1elay energizes and tm= modar
caasls to rest. The 4-digit
display simaltaraously will show
the tET code of the first fault
causng the 1ET.

2. Toview the [as! throo causes of
an IET. make sure the cantraller
15 1n the STOP mede: than
press e MON key, Usa the &]
and [¥]keys 1o scralk through
ihe last thres 1ET causes.

3. The coniraller canacd start untd
the fault |s cleared and 1ha
coniralier s reset. Prass tha
STOPAESET key to reast tha
coniraller.

4. Taclear any sicred [ET faull
histary irom contraller memcny;

+ An |ET cod= must b2 showe-
ing cn e -digit display.

= Piegs anc hold in the STOP
key until *CACD" shows onihe
d-digit dispfay (appeovimaiely
3 seeunds).

L

The coatrcller cannot be config-
ured unless the Program jumper
ig inthe J5 positicn. Soo Fgure
-2 or 3-3.

B. Retarta sp=cific instrucdian
manugs provided with all
cpticrnal kifs.

Fi |



Troubleshooting Procedurea

Check the 4-digit display for tha
Foilnwing:

= ltanlEl cuda dsplays,
praceat to Table 71 Tor the
possibla [ET sause and the
action L Llake,

a Clear the faul.

= Fesatihe confraller by
pressing Lhe STOPRESET
ki,

= Hestar e contraller. F By
comroller does nud slark,
procead o Slep 2.

2. Tum 1ha pows OFF

DANGER

THIS EGUIPMENT IS AT LINE .
VOLTAGE WHEN A-C POWER |5 -
GONNECTELR TOTHECONTROL-
LEA. DISGCONMECT ALL UN-
GROUNDED CONDUCTORS OF
THE A-C POWER LINE FROM
THE GOMTROLLER, AFTER
PCYWER |3 REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
MALS 147(+] AND 45{-) THAT
THE O-C BUS CAPACITOR{S) IS
DISCHARGED BEFORE TQUCH-
ING AMY INTERMAL PARTS OF
THE CONTROLLER. FAILURE
T4 OBSERVE THESE PRECAL-
TIONS COULD RESLILT IN SE-
VERE BODILY INJURY OR LODSS
iF LIFE.

Ll

Merity thal the imput prower
village is within L10% ol the
carbalker namcolate rativg. I
vallage is rabwithin this range,
apply the carract input valtacse
or add = trarssformer.

72

10.

Make a compleie physical
ingpaction of all contrel and
meator wirirg. Sheck thatl
sonneclions arg tight. Using
Frures 32 thraugh 3-5, verify
that the drive is wired correctly.

Verify 1nat wining was instal'ed
accerdinn ko the MEC and zll
local cadss.

Check for grourd Faults and
shorls,

Cherk for a bus fuse if it is
providzd.

Yerily Lhal service condifions
are met, Ses "Senvice Cordi-
bans' in Chapter 2 of this
manusl.

Incividualy check that nearoy
relays. salencids, brake coils,
ate., are nat smnsing elecincal
noise. Suppress any devica
thad is irducing amsa in the
HLJUIENTIENS,

Yilh the malor cornected ta the
roitredler and tha motor un-
couped from 10 load if pos-
sibla, werily that the moicr wil
rurn.

It the motar runs, the problem
cauld ke ke wrong coniraller
for the application. Cantact
Relignoe Electrin,

+ i the motar does rit roe.
disconnaul Ihe miolor Famm
lhe cenlrodar. Feconnacl ha
mudos eoan eelereal ire and
stan 1me medar. Hthe mofar
g1l deo=s not nun, the motor
may b delestive anc shoukd
bies hecked.

11, With the moator connected 16 Tha

pontroaller, weriy that the sonlral
lzr will aperate under Loyl
Cantral. Place the cantrollar
under Local Contre (Function 0,
Pararpeter 0 and press the
START kay.

it controd lor opesrates
correcily, the problem coulkd
ke a fauly nroress candral
signal ar a detective Femats
Contril S1zton, it used.

f 1the crentroller dose ned
operate carrsctly, the orob
lam could be rmiszdjusted
cenlrsler lunclions.

. Werify Lhe confraller is 20fusted

prapady. Beoord the current
adjusiment settings and then
retum tha controdler §o the inifial
Faztory seltings. Seg Tahle 8-4.
N possible, dicsonr e the motor
fram -h= cantroliar. With the
pantrollar in Local Controd, press
e STARAT kay.

= |l lhe contraller aparatas
correcihy with the initizl
setings, your contrallear was
mis-adjusted. Aazdjust tha
controllsr a5 necassany.

= [f the contraller doss nol
Oparale oovectly. contact
Teliance Elaclhs,



Table 7-1. Troubkeshooting IETs.

IET Typa of IET Possibic Gause Action
il
HILI Higk Sus valtsga Tnpral warilage e brgh + Lheck inzn veHage. [Finecrmact, 3de fransfommer
[=an Ghapter 21
Coaculuraliven lne e shart + Ircpase decoborlian 1imo.
+ Irgal D3 k.
LI Loy Bies Wollage Inpel wadane: oo inv + [hedk irpur velane. Ifingormacl, 290 wranaloimnes
[war Chaptar 3.
+ Chegk D-C bus wabage. |1 neares), posshike dode
cube iy delacthog; repiase diads,
CC-A Cracrcurronl -2 Azzoalerazon dmae o st 4 |roeake acseleranon b
Wnnimnkeny mecerking i Chrok dar meaber mearioad; redoce: ban ar mnsar.
Tinggue st o WHe oo ik + st lomque bros SFurciar Bar WHr dFunchinn 115
[ “D-..'a*cl_l-'rerd-l_'l Decsalrahicn Hirs: w shar + Iremmass decakamdkan lima.
-G CreiTard & Dl al i LA + Chodk ispatiar bekaezn ground and culpad keminals.
Rumewe: iy giounds,
+ Pogsbe |E‘E".-3E|E ol Surrent sansar; eolace Surmel
EE HHT
(B] e PR T o ol | Tl ira-la-ina v Check jzeradlior Aoy egily ouipo? ine.,
Caarmoe A5 ArorsRsan.
Gias wobage oe-te-liae + Chieek fie Iransisior medule {or corraezl aulpat.
Il nzoiradt, passtike dedeclive PS3B0 boars ; replaces
FE&ED soard.
+ Forsbla Bad 43l EAect drsics; rplrcss Hal e
Worneniaey oaznoad + Gk Saroimaler owaeriaind; redoce el on mssar.,
“T;:.hrl-qu-l: beost vr WeHz foo high 4 ﬁ;;ljus.ﬁn'qun heas (Fancsan ) ar 'J-H:Fur_rh;n "1}
(o' Cuednad el el averkoad 4 R s lews unmicton .,
o [k a2 orque 3castFureslian 7.
aH Cucrhaul Soakng f3n Yaule « Cneck l:::rﬁlil'lg‘il'l. terracl as IECagBary.
Lal@ Lire: LI'I|'.| S~ pawar Eupale InbaTupn « Cmeckirpet vahaoa, INincares, irelal SCp0Sr ale 8-
raacho T N inpl e
GHL GRU arn Microsricossor ogic crear < T.rn pawar CFF for anaat 1 sacords, Biee tirn power
1R
+ Pezzibe bod Sepulatar ieard: eplace Regulzar board
—ril Errar 1 FiErasey |anar o Tarn poepsr CET Ty wiooal 10 @sccrds, e e power
Y1k
o
= It arms rarcarrrted. sl e an s e irosmees;
s [-=---- i d-digil dspoy]: reafest perancier.
o nz paranstes shaws .- -, possibe Rego bstur board
Aetecl: ayrtacl Felianss Eoslr
Errd Erien 2 SLANCETEE o Mun fssquig Socuik 1auk = Peasitle MaquEar boaed Aelect. Santasl Feliance
ddudrg Aeraba Garim opataliznany) Elaciriz.
I Furaion Lass =unelinn lass inpul o5 open 0 W05 » Theck axlarnslindariocks conranhed gf fermirgks 1743,
Furediar 33 parsmesar <y SO A5 NROEESATY
= Uheck lor estamal shom ik Eeteean ierminale 11-1%
DO AS NENEEATY.
5 LaRsE Sip Surnilion kiss imeal s oo o0 Voch + Chicek esdermal imlerlacks conresicd ol fenrirsls 13125
‘Fureior 32, paramesan 13 ahrraed ae pecessary. (Reale: Senroler wil starl with
STERAT ".E:.I aller cause al fu'lion es is rE'r'IIIZ"'.l'I."d.:I
= ZHeck for axiwal slam sicul Lelemom lenrrals 11-15
Lanpe fE neCamssan. (Mol Corliobe wil 1 willi
START wey atter cause af funddian Inss. s remowed. |
OF TE24000 Fach 5l Imlertacs Card Fauk » Reafer po TSZAN00 Insirdeion Sneet [D2-3170).
CF
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Table 7-2. NEMAT Replacement Parts List (230 VAC Controllar},

Oty. Par Hedla o iy, Per Hedlapcea
Bescilptost Conrallar PRt Mumber Ebselat| Controller Parl Humbar

Cricde Losca Fan Assambly
143 H= 1 D12 0AS G HA 1 B2 THIEE 2R
5kF 1 o191 AT F T e 1 G12100-2035
FEP 1 A0 1108 Leakars Curmaat Sencar
12 HF | qree-a- o .-'l.r.snrn!ﬂ:,'

Transisicr Madla A TS5 HE 1 HIZTHE FIER
14w Be i ANES S A 108 ‘0 HF 1 12141 R3S
=R 1 =] 1 A0as g 2108 Somerd Lransharmas
b 1 Qo470 2102 AssEMmoly
S5EFP 1 4e2d-0-2100 e wm s HF z &1 2180-60d1
TEdR 1 A2 0-210E ZRE 2 G12100-60d5
1] HE 1 Ah2a-0-2100 1o 2 Gl12100-0d7

[Ce63 BHIG apse par LD z 12104l
a1 H= 1 AG24ET0-A12A T5HP 2 G12180-E04Y
2P 1 A48 5. L1 7H i1 HP 2 A1Z 1HE B
SR i Ang 02| 20 BL 2 Slamg Azzamile ;

SEP 1 AnAAS0-L120 s T HF H 1 RIZIAM-201R

7.5 dP | ApA4sa L1 2F EFF 1 HIZIHE 21

11 HE 1 qo2am0-212F Thwm P I 1 Fa1a-3mT
Frechanys Assy Fooer Sagp y & Baga Diiver '

12 H" 1 A4 ) 1PN PL: Board

s HF 1 APES.517K e EHF 1 0O dYFR=D-ELF

TS5 I0OHP | Qreda g1 20 rlintnHR 1 Q3N A0

Prechange Feslshar ErRypad agsgmich
1M 40 2 B> | A02470-F104 Wt HE 1 G12180-6015
Sipa HP 1 24" 0-M00 Bk Elles Sl Senson
i 1 HE 1 Aiza-0-102 21 5HP 1 42241 0-30d A,

Voimao Detoct Fasidar 2,376k 1 422410-3040
144 % 10 HP 1 40ad-0-7118 QP 1 42241 0-3041C

lrpul Suppressor Assernbly Hoze Fimz
14 % 75 HP 1 E- 21E0-507F 4 mEHF l E171B0-E028
10 HP 1 L2 1B Sk TAWICFF 1 G140 ROEA

[~ Busa Fusa Mschargs Resision
T.h 4R | 403aT 0-5154 1 HE 1 Glatac-2011R
g Hp 1 2= 0-3150 11 IHFE 1 Gla1an-21e

Roguizioe PO Baara HR 1 E2100-2n17
e w10 HP 1 J-4ERIC-T1F Tamsg ke | A1 0-T11R

SC0 WCLT, 40 ARF fSOULD ASOP 40, BRUE A0 or KLI0M40:
* RLOWCLT, #0 AMP (GOU_D AS0PE0, BREUSH AFYED &r XLS0FED)

T




Table ¥-3. MEMA 1 Replacement Parts List {460 VAC Controller).

T
Qry_-Per | Rallance Gty Par Apdipness
Dadeription Controller | Part Mumger e | et Cantralior Part Mumbar
Dicda GLbe Powe Supaly i Base Driver
14t fukP 1 432610-118C [iC Board
10 HP 1 | HIEd10-1130 141 70 21 HF [ 44ERE0-211
1k HP 1 I 41210 11IE Fan Assersli
w0 HE 7 412310 112F Fo5w P EiF131-B0NS
IrAns Ear bodde 18w 30 HP R1FIBL-FAT
144 o AHP 1 A02410-2125 Lapksne G Tan Sansnr
& HF 1 FIF10-015H AssecTibly
E-RLR Il o 1 A22410-2124 13450 15 HE S 12180-B03R
1516 28 PF 3 HIE410-210H A HP i B12140-E13S
0-C Ous Cazachor Currczat Transicrmer
14 |3 & du2e10-4123 Aesenbly
LHP z 432210-412H 14701 HR 2 E1Z140-BI5H
TAIIP 2 432410-412] 2 HP = G12180-505E
1l Ie z 417410 415K AHP 2 61 2180-505T
15 HR H HIZL 04 15 G HF 2 B1F130-68051
0O HP & 1221 0-41 20 7.5 HP 2 EB1F180-E5Y
Praztane Bl 1L HP 2 B1F1AL BOGW
154 ta 10 HE 1 o AdEs10-81 26 1E HP = B1214L-BIAX
16 o 20 F 1 412410-6130 20 HP = B12140-600Y
Do Hesisler Fus Ulsmp Assemnly
10d w5 k3 1 432410-7120 lid 500 HA 1 B12180-3011
TSliblF 1 4312410-T120E T.52 11 HF z B13180-301'
IhAo 20 BP 1 172410-710F 15 o 2O HP 4 B121A0-301Y
Wollage Jeqesr Mesiamr Contnol Transiormer
14 o 20 KF . i [ ageip G dmscmbly
Digshangs Aeslslo [ [ 15t I HP B1E130-607R
14 W IHF H 1 i LD T 1k 3 HP B1F130-6075
5 HF [ 1 A0 TR Kuyaad Assernbly
5 ILEF ' 1 402410-7T110 154t 20 HF B12T4Y-BI1E
1510 20 ©F i FoAAER-TIR Hall Etteci Gurrant Sensar
Inpul Sappeacsar Assembly | 1:4-5 1L HP 40741 0-5048,
174 1o 18 FF i i | G1zipenT ZE 1R H? 40541 [-2HE
o HP 2 | Rl IED-EEd 20LIP i HIF4 [-30405
Arguizznr PG Board | kzige Filsr
104 s 20 FF 1 0-43630-1-9 lfd7a 1 HP L B12180-6080
J-C Hus Fusz A HP k BiZ160-0030C
14 w3 AHT 1 AQE4 SR
Eta 19 HF i 402410-5150 5
15 o 20 ©F 1 | i

©Am o T, R ARP (GCLLD APE21E BRUS] AFLAS ar XLYOF15]
A Tpg i T, R AR (GCLILD Asin. BRUSE RALAL ar KLRIFA0)
ATd WOLT, AP (GOLULD A=A BRUSE BRLAE wr SLFICED)

L



Tabla 7-4, HEMA 1 Replacement Parts List (575 VAC Comraller).

My Prar Aellance . Par Acllance
Uﬂ!ﬂ"!ﬁ'"ﬂ'" Ct:rr'-?tmlllr Part Hurikar I:hE!'-h'_‘-l'Ip‘tIDﬂ ﬂunwrﬂ.ﬂ:l"nr Part Mumber

Diade Cube Foyear Bupsly & Basa Drivar

=1k HP 1 ALPA1 01 08 P Eaard

15 b 20 HIP i ACRAI0 110= Alg = F2 " [0 43E5] T
Transisior hectle FRA Assrmby

st RP | L2010 F DL Ahhe 1 HF [ &1 B02l

15 & HP k] AL -2 10 1% A 20 HP ' B E1E0-002T
[-3 Bae Lapaziar Lo ge Sureal Sensie

Gl kP 3 ACZLT0-412H Manoirly

15 bz 1 HP | AL24T0-412P Jw 2 HP 5 B 3= 5)-Z05R
Poecharye Febay G rang T sloemer

Awit kR 1 F [ E R = Bensamihy

15 12 20 HP | e 0-5i 2% Ava s HE 2 R B
Frocharge Fouisar TA WA B 2 £1 7 157-5051

A0 kP i AG24°0-710F 1510 20 4F S A1F13E /A5

162 2 HP 1 ACR4* -7 10k s Glama Azsamrhly
Vahag: Delezl Aesisiur 3% aHFP b B E 201 W

A I HP i ARy FE 1510 20 4F & E1FAGEZE
Diiecharg e Roegiglar Somiral Irensfomes

Fho 10 HP 1 4C2470-F11E Sesscmiily

152 20 HP 1 4024 0-711F I W HP 1 G12130-627T
IngLs Suapressor ALsEmE "l HE 1 B edl-E0TL

3o P HP | {3727 -5 02 “appanl Asmambily
Feulatar P Boad A 2 HP 1 512150-6015

Ao 20 HP 1 J-4E580-11F Hal =ieck Gumen] Sansps
D-C Bus Muge 302 HP 1 4740 04k

b2 10 HP 1 40230 516k 1

15 12 20 HP 1

1,0 WOLT. 26 AMP ECULD ALIP2E, 2AJE | APRES or XL100F25)
1,00 WOLT, 3% AMFP ECULD ATEAPSE, SMJEH NFKES o X135

Toh




Table 7-5. MEMA 12 Replacement Parts List (230 YAC Gontroller).

Qly. Per Rallance . Qiy. Peer Rallanee
estiphioh Canlrallar Part Mumber He=aiipden Cantrodier Parl Mumbar
Diacka Guba I Fan Aszamlbsy
174 |7 F HH 1 1 FtRr- RN TR TR ] ST.SHP | G RN
Sk YF 1 FORIG 410G Laakage GLTER Sansnt
THEFP i Atz - 114E Azzembly
Trap= e Woedlphes 1w S P 1 012182-600R
1112 1 HP 1 FIFH1T 21000 TEHAF i ! B1E130-503%
7 HP 1 dled = 1E Curraat Traoaleemar
AL~ 1 N EER RS ] P.-a:ae'nbl!.-
ThHE i EREER VB I 1413 1 HP 2 AE 1Y -EARA
L35 Ens Ciparilnr dHFP b BIETHL-BIIEA
Ld e 1 1IP | 4234104175, A HP 2 E1E180-604T4
2 HF 1 034 - 1ES SHP 2 E1Z180-6210~
JuEH= ! 4084 04120 rEEP 2 G1210C-GI40A
AR ! diad -41E7 F0s Chirp Assemlay
Frucharge Fatay 153 50 2 HP 1 12182301 R
149¢ 5 HP 1 47410 R1EE JwslIF 1 F17130-201 5
TE RS 1 S0 B TEHF 1 ALY =0T
Frecharse Basiszar Foswar Supely & Sage Criver
1 4 7 HH 1 0741157 1A 14 SHP 1 0 4ARE-EL S
ImbkA® : 1 il 1 0 T 10 TEFF I 0 G20
TEHP | A4 0-T10G By pind Azzambly
Wealage Deraat Aesighs 141 7EP 1 FAF1BR-E01 5
T I 7.5 E- 1 4574 f1a &/l FRgCE Gumert Sensor
Ipie Eanpressar Assemibly 1din |, 5HP 1 A 13
I e & HP i G121m0-5323 B L HE | I3 TL-2045
TaHP 1 512180-30E5 Moige Filbe
-1 Pls Fusa 14 123 HP 1 &1 F180-A3EA,
R 1 415410 RIGE - J.5HF 1 I B1E190-BEA
Fegalator PL: Brand Dizanarge Fagigk |
1416 7.5 HA 1 C-A3ES0-1 "5 2HP 1 E1F1B0-B1 K
AmsHF 1 EAF1RE- 2T
5 HF 1 HLEIM-S113

S B0RWOLT. G AkP IZ0ULE AS0OFED, BAUEH BFYED or XLIC0TE0

[



Table 7-6. NEMA 12 Replacement Parts List (380 VAC Controdier).

Qby. Per Felianco Ory . Per Aellanc=
eaeliptoh c;r’.'wm Part Humber Deectipticn Controlier ParL Number

Ceocle: Cuii Fan Assrmichy

14?5 HP | EHECS IR B Hha o HP 1 E12787-%025
iransisar Madlk Leakage Cu 2rs Sangar

1/4 4 HE 1 124102105 Asgambly

EH= 1 EMEERTNEES BHE | 19415750 1 & 2160-20ER

T5HF 1 LR 210 E1ATR0-B0ES
L= [3 Hs Sazaahar Curmanl Trar skarimen

YWE b 4R 1 41241 0-41 2 Azsambly

S HFP 1 423410-313H Ldig 1 FP 2 91 21 ED-9L5R

i HP 1 d12410-412] AHP 2 E12160-ECSE
PFrarhama Rrlay 3HFP 2 B12150-605T

T2 ba F5 HP 1 9241001 26 aHP 2 121 60-305L
Prachane Jezials- LR a E12150-ELGN

=% s HF 1 AF41R-T100 Bus Clamp Assembly

TSHE i 0411 FIE {id v S HP i HEoo-attl
Heguirsar FG Baard 7.5 HpP 1 B 21 B0-a0

‘i PO HP 1 - kil -1 515 antd Trarsarmer
allage Derect Aesizio anseamhbl

AT IHP ] Sz =TI 14 7.5 HP I SIZIRD-HLETA
Glschanga Sesishcr Piwe: Suppy & Base Driver

14 a4 HP 1 ETYEE S HAFS R 1% 75HF 1 0-485a0-211

L HPE 1 d33415-711B Keqpad Aszapizly

TaHP 1 J03415-711C 1@ 7AHF 1 E12160-8C78
Inpeal Eupprossar Asserilbly Fall Efteds Carnenl Serzar

1+ b 7.5 HP 1 Glarea-E02T 14 S HP 1 A4 0-3044
0-Z Gus Fusa T.eAF 1 40267 0-3C04B6

14 =3 HF 1 402412-5150C °* Maiza Fikar

SwTaHFP 1 J0241C-5150 ™ 1149 7.3 HP i 5121 E0-5C6E

S FOONMOLT, 15 AMP EE0U D ATIR IS, BRUSH BRLG pr XLT0F1E)
= 00 WOUT, 20 AMP CGCULD ATOP3). BRUSE ASL2) o XLPIFIG|

T.B
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Controller Specifications

8: Quick Reference Guide

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

Controller Haminal Controller | Contralier Maximum M::‘;t"‘m“m g:;:’;‘lg':

Made| Harzepower o Inpul Impaut Input .

Mumbar RAanpgsa Volts [ KW A, Amps T, Wity b i

i Abps Amps

RS DA | A0 230 2.1 5.3 4.1 25
AELI21540d 2 30 3.0 d.B B.E 7.5
SERCY 3 £30 L 1725 9% 1d.E
AEEA21003 3 250 ra 196 9.2 16.7
EUCa r-1.2 230 1.2 282 21.8 e
FGEURIO0 Tl 30 ‘55 338 a0.4 a0
ZELH1EN lasxip 1 450 e 25 1.8 iy
HIiL10032 A 4R0 b 4.2 341 314
AE L0 a i 5.1 6.4 LB L3
2L S 3 450 7.4 3.4 7.5 4.2
BG4 i B4 o 154 101 111
S0 10 450 AT 7. 12.5 142
~GElda13 15 50 20.2 254 19.9 21.0
A0 20 450 26.1 q2.7 2 5 Rl
25051005 A5 73 £.58 7.5 5.5 g2
G UL f=142 k0 Lia X 125 11.3 13.0
G LIS D LI 20 E7h P ]| i 1.0 Z31.0

£ To oblein malzr namagEaze Farsepoen, the cortralicr s sine wave auput ar aere aling shoud be equai 4o or greater tkan bz motor n2mcplate
rareaak IFbne mezar namanlaba ampanes are digher thae the conroaller i oo raing, the mobar osegower shio o e desstod ay Bie rato
af she cormile: sire waave ampere 2 9 e G nameplale surreal. Fales o *Sing e-Mator Appiceione” and Tuli-Mobar Apphcaior:s®

for meara dulads,

Table B-2. NEMA 1 Cantroller Single-Phase Ratings.

Contraller Mominal Conbroller Condrofler Maximum Hiﬂ?xm EE:II:::::
Model Horsepovnar 1% Input Inpul Input Eing Wave Output
Kumbar Ranga Volt= KA A Amps Amps Amps
Sz N e [ 230 1.4 1.6 2.3 25
FEUE 0 1 Al 21 9.1 4. 4.5
S 11 230 2.6 121 3.5 8.0
A IE10ES 2 230 1.b 19.2 6.6 £
FaCt A DR I b =30 an 24 . 9.6 ~0g

i Trpabkain manor semepale berseposer, e contrellee’s Sioe wave colpu? aonpene mling Shookd be egqual wooar §oeaier tan The molsr ramnaplas
corrers i e rolee rameEane amper: ag highar har 1he coroda Sira wave -miag. e molor horzapoear shodld b daraied Dy ihe faliz
ol e conlollar sEna v argan il 1o ihe motes ramaplans comrnd. Asfar i B ngla-Moder Spalizaticns and "wish Moo apehcahsas

[ w it Dk = Wad o= [ LY

a1



Table 8-2. HEMA 12 Comiroller Retings wilh Three-Phase |npud Pawser.

Controdlar Mominal Controller Controdler Maximur Mi;::::;':m g::::";lrr
Model Ho e povier Ay Inpul Input Inpul Bine Wave l::'ulput
Han Yalts KVA A ;

Numbsr ange P Amps ! Amps
25122004 14 1o 1 30 2 LA < 4.5
25122002 7 230 15 4.4 6.5 5
2EL22005 a 230 a4 ‘2.8 9.5 U6
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Table £-4. Record of User's Parameier Selections/Adjustments.

WARNING
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