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INSTALLING,

OPERATING

AND MAINTAINING

THE THREE-PHASE

INPUT HR2000 ™

HIGH PERFORMANCE
CONTROLLER AND MOTOR

2087230 YAC, 60 Hz Input
714 and 15 HP

X

DRIVES

Instruction Manual D5-3031-4
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1: Receive and Accept the Drive

The preducts descrbed i tis instroctiar marual are mar wiactared
hy Reliznca E ecr ¢ Irdustrial Company.

Ide ntify- the Drive iz sramped on the eanectve The gales omrder number iniguely
namep atg. The nameplata is rleacrihas the corfral er

Eactt HREZACO™ Conlrollar g located on the cwer aft =de of mar Jfactared o customer

HRZ000 Molor can be posilively the cantre ler ard on the frama of  spacificaticas. The modal number

icdentificd by s model namber L rmclor, Reler o s narnter deseribes Lie cor ol vroas allows:

rsiandardl or sa o2 ordar number b evar discuss ng Le

imadified prachuct), This namber cLipment with Heliancs Elecric
appears oo the shipping label and  parsanel,

HR2040 High
FParfarnaqne Cartral Br

Irpau L Viallage (2087230 WAC)

Cartral er Harsepaver

08 =75 HP
15=15 HP

Tle model rumber desciibes -ke matar as follows;

B_. .2 I KX

&0 Mo s Dusigr

0O O measian Times £

Pormaneit Magaet

Mocranical Dos gr
Dafires HF, mounling and olher slandand fealores

WS and Brelinnns ann oot d rademaras of Aclanon: Elnctdn or ts subsd aros.
Fardnit is A rspsarcd radomars of Harda RBsesr G, L,
FR2o0o'™ e a badanas o Feliarg: Beshic o 15 subsiliarize,
3 Fralises Eash e Torpsny, 1885
11

arisan ~erhanagy Group DQualte indomemaion Guas Tess (R S8 ALUIRD S | s arisgmi; sam



Receive and Accept
the Shipment

Fesldiznes Elacincs wrms e sala in
i | rstances are F LG, poins of
Grigin. Tro Gonsgrae (Usen e
respans bie far haraghly
irspecting this equipment hefare
acCapt ng shipmen: fren e
Camer itrarsportat ar company].

If any item pa led far on the ki | of
ladiqm or on the pzpress receipt i3
not inc uded ar if any items ara
chwious v damaged., do ol accepl
Lhes sstiprnesnl uil Lhe Treighl or
CHPPCES el Tiaes o

ARG a0 netalos ar e
freight bil ar express rece pr,

Ifany concea od 925 of damage 15
i seoversd later, aot fw vour freight
nT BRPrESs anert wiair 15 daws of
receip: And recuest -ka: ha'she
make an inspection of the

sh p-rart. Keep sHa eatire
shpererl falacl ir ks aigiral

sh ppiryg oonld ner,

The Gonzigraes s respoisible or
rrzkiryg clairm agairsl he Garnar
for @y shortage of damage
CoCLETing i trarsit. aims for oss
~f damage n skiptent mus: not
ke deduc-ad fram tae Neliance
Eleciriz nwoice. rar sqculd
payment of -he Reliance inwoice
be witk held while awaiting
gidjusbmenal ol suc cla ms sinca
Che Carfer guaraaleds 507
delivany

I conz derable damays hees bean
ircurred and ke siuation is
urgent, cohtac; the nearast
Meliance Eecrig 53 es Office fior
A33 starae

1:2
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File a Return Request

1. Taretum ecu pmart, send &
writhe request to Reliance
Electric withir “en days nf
raceipt.

2. [ rot rebum acuipmant
wilhioul g2 murmibersd
aulhwricalion lomn (ERA [urmi
fram Heliancs Electr 2.

A [elarce Electric reserves the
rinh: to inspest the equipment
on gite.

Store the Drive Until
Installation

Aller rece ol irspecti on, repack ha
eguip et nits sh pping contaiaer
Ll instal atian.

T enzare safis’actary drive
cperation &t starep and o

mair baia wAamaay coverane. atore
the pguipmenrt &s follows §i° storansa
will ke lraz thar 5 months:

v [ndoors.

= |nis original contaiqer witk its
irbemia packing in @ oo ean, dng
sdle placu.

+ Wilnir ar arnbisnl lEmperaione
recnge of =055 o G0 (—I10°F
o 1459F).

= W inir a relativa humidicy mrnae
of & o 5% wthout
Gcordoreaion,

* Biay lmoem A oormosive
alrnasphere, noaesh or dosly
"Hvirar e, cover Lhie
shippingistorage consaner,

# fesiay from corslruclion aregs,

If sterage will e longertan 5
manths, contact Neliaree ‘or
long—term awrrage na-nsatinns.
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2: Know the Drive

Terminology Used in
This Manual

Definiticons ancd
Abbreviations

CCW: The abbrevial or lor
cidr lerclookmiza,

Controllar: T e Lsed
Lhroghieal Lt rnzencie lor
HA2OCD Contreller” o make this
manual easier o read ard
nagdarstand.

SW: The abbreviatian ‘or
nlockwine.

Drive: The reference to the
coatraller and e motar comlired
a3 one systam.

Factor: Te term uged for an
irtener acaliag conzzan that s
uged to cal brate inp.r pulse
Frequanoy. The inbeger iz el by

us ng e Opara.oes Teming, Thae
dianil valae & 40tz koo
Fange 15 1 o 10,

IET: Tho ablrow athon rer
Ingtananeaus Eleciionls Tig.

Motor: Thes e wesd Frooghaol
thiz Tanual far  IR2300 mates™ ta
make th s najual casior o read
anc understand,

HEC: The abbreviaticn far ke
Matara Elactrical Crcle.

P—|—|and::The symbos
nger for twisted wire having at
la3t by "wigts perianh.

PG: The abbrey ation for pulse
!]EI' BFATT O encodear.

Pot: The shoreasd refererce far
porantinnAter.

PPR: The abbrey afion for pulses
Fer ravalution.

Scope: The shorteed reference
For o=nil ascope.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

Dangers, Warnings, and
Cautions

Dangers. warnings, and caltors
Fiat out petenial trouble arsas.
Al three of these farng are
eanlosed ir a hox to call atterticn
b them.

« fodanger alorls a porson ka.
high vallage 5 proson, shich
Londld resall in soeveie bodily
imjury ar loss of li'e f
procedarss are nat followed.

» Sowarning alerts a persan of
patertial bedily ajury i
rraced . res are nat followed.
A caution alois a perssa thial,
if procedurss are not follewed
damange ta, ar destruction of.
egjLipmert couid resu it

Drive Components

Tho dilbve cons ste of ar [TR3000
Contraller and an [HB2000 Molar,
Because the HR2Q0D Motar is
speciically desigred to pravide

b nnpernrmance aperation whea
powarer By the HR2O0
Controllar, mether af Lesa
componar ks can be parcnazad
separataly.

Crparalor coniral davicess must be
conraced L the conlnller. These
chdlers Ccan Do 1seally of pemchcly
mauated and may be supplicd by
the user cor may be purchased
from Beiance, Enc 2sed
nontmollers nan have tha devices
maotiatedd in the eaclosire door.

For motnn sortro. apnlicationa, a
FarmPr4 mod.le may be used o
roarral tie HRAA0E Drive.

Controller LEDs

Red LED=

POWER Taroo phasa inpul
podver is prescat; 00
bus valtage iz greater

trar 50 W0

BEK Outpet srans stor's basa
driver dizabled.

Cion Serial Commnicaticns
Errar.

CPU Cartral Processing Unit
maliunciion.

SFE Overspeaed or erooder
e,

il Irverse time awerdoacd
T .

LI O-G b o underoollage.,

>L apesdTermae made;
illi~nirates when motar
apeed is lass than
desired minimum apeed;
e PG pel adjuslaeal
oy Learrrn piees wehen bis
LED illurnitiales, Posil e
modo: a difference n
Inpus refoencncd pualscs
and enceder pulses
exiars.

FPO5 Poe Lo regu ialon
posilban conier
ity e,

H Dveremperatares,

o C-C kus ovarvoltage.

oG Oudpie b eovereuarical.

PL Phase 255 or grawnd
‘ault arenclificen Ay Sts.

Grean LEDs

AUM Cortrollar i= oparating.

HOY Controllor |5 feady o

FLIF.

2:1
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Controller Regulator Pots and illiminates 52 LED:  MDE Aegulaler modi
oL imrarza t rme overload. in Posi.ion madc. [=Te -oi'E
. | pasitan cap oA, G MaserEnceder
L Magimum instantaneoL s ) . oL Pdaximum ovarload
CLITEnt oUp.I: TS5T Refareraa inpur in -agt
i mada. &F P ur Plspeed luop
=1 E| Speed loop gain. o :
R o ALG Acee pralion ralu, RERK Faze drive disahla
5L Speed slse. sals molor e 4
spocd with minim.am QF Matzh “ilter G factar. gl Ipepeatantaelmode
rafererice “or Spead and
Tor ue necles Controller Requlator Contreller Regulator
DEC Dene eration rate. el Jumgers
ek R _ T&T Test maode THE ' Caviig USer jumpers anc
- ,::,U LEL ':; IE:L’:;?' 3| Speed locp intagral loeated on lha regulalar Lo
i WETSRE SETHG. I P
. o . = OF AnrndDual il 14 Moteh fbilter gnabls
> IrpLt refrRrenae QRin. ; e WS e T
S o DIl O rectar n Positiarn 2l AcoolDocal rale caable
" S ¢ macle l Factary Setap, da ras
oz, adjusts meninum _ A e
speed detect ar circit OV Pu za diidar B
H= ki
Il | | :.-.
i o
.' ¥ S B R
i AT
| SR e Lt N
" -. i ':-:- Y q:,__ f-\. e e
] e ne ]
-l I.::.:-nr- ‘Il_'\- II_-\'
b .':: 3 i it "
TR
|":‘ - T im.'
e (T .
P 28l -I;: i
el e (e
15-::: RS i___:_.
U HaTE Jig
- |‘:.':;‘: e ]
gy 22 v
+* b LR
Figura 2-1. Typical Cantroller Faceplate Companants.
2:2
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Customer Interlocks, Inputs,
and Qutput Signals

Dry FAULT cantact
(FA1 and FRZ)

D-C racing: A mad mun valage
of 32 YL ar & maximL
SUrreal o4 1.0 amp resistive
by

A= rat ng: 290 WA maxim.am
With & max mum virtage of 250
WA or a mazimun currant of
0.5 amp res stive only.

Connector 20N

12 to 24 MV powear supnly
[rstamer supplied] nust be
phile to saume 40 7 on ping
10, 2832 (0.

Speed pot jcus-mmer supnlied):
12 WIREE. 2 A e i
loading; recammerd a Sk akm.
2 walt speed po:.

Ditfarart al rafarance inpa:,

16. 7K ghma ir put inpadarca
grpins 3 and 4

S ngle-eqded re‘erence nput
10K ohms input impedencs on
pors b, 18-25 (0] and 34,
15825 [Ow].

Loo o inpuiz, opto-sclated b ma,
mazzimurmn loading par wnit.
Loo e avtput, opta- ec 37ed cpen
gnittar. 20 mA maximam
leadding per Ll

Spead: 010 5.5 YOO analog
wdlpul propor.ionzl b rnolar
spaed g pins B, 19-25 [6V]; 1
M8 T AL e 1.

Load: O te 8 YOO analog ouipat
prapert ong fo output cumeant on
pns 0,10 25 0V]; 1 na
fEcdimuim loading.
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Controller Features

Standard Features

L

L ]

L Listed b ULS0OR s:andards

Fear unity povesr ‘achor
thraugk cat thie apred rarge

Cperatar ar a4 stributed
EySrEm LR 5 (000 amperes
faLt ¢areert withoy: an isclation
transfarmer

Ingenzitve fircaming power
Fhase sequUBr<e

Line-ta-lire and fine-to-greJrd
TLArpLt ghort G o it protection

Line trarsien: prateciar o
minim 7 £Fects of pawer | ng
traasienis

2 nole board.
micraprocrisor-nasec regu atn
far incraased re ialility

E ecoran < reversing fram any
speed

Restar from ary speed ard
directiar

Muotar ng current mit

Faul. Resd. pushbulion

Satemalic sk uidawn with faall
indication undar any of ke
ol g cor dilians:
Lommunicalicn Erfar
CPU Mafurctiar
Overspesd
[verse Time Cwvaraad
Lincleren tane
Chrgremparatirg
Chearvolzage
Chrarcumant
Phies=e Loss or Ground Fac il
Fasilivn Rayulalive Errer
Slandard adjaslenen s
Iieezrse Tirnes Croar oad
Current Limit
Specd Loop Gain
Spood Ofzot
AccelDecel Mate
{hverspeerd
Reierence Gair
Position Locgp Gan
Mok Fillar
Fil.er & Faplor

Gl sequaraing and
gncedar mat na cor nectars

Motar FS mating cannector

L

Cridipu. Gonlac: [or wser sepplicd
dyemic bicaking

Optional Featuras

Input Discar nect Kit
Encoder |so ation/Bufar Kit
Encoder Tester

Exercize Module

D-C Srubiler resis ors
Spesd and Load Malars

= Caklas far mconr-mannred

enooxlers and contraller
coarecicrs to tarmiral boamds

Comman s

Motor Features

Standard Features

Siu-pale design
TEAD-BC enclasun

Thermd ly isualed cplica 2500
FPR ancodar

C-Face [will lael] or Fool
rnaurling

Motar -Farmestat

Clame F insulating

WS eacnder matiag conasatar
Rarc carth magcts

2.3
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Drive Specifications

Table 2-1. Cantraller Ratings.

208 WAL Ipu. 2A0WAL Inpu.
Wlaximum Hr* 6.8 HP T.3 HP
13.5 HP 15 HP
Coiruous Input Amps [(RS) TP 24 amps
15 1IF 48 amps
Coviruous Qulpul Sampss TOHP 24 amps
15 HF - 48 amps
Maximum Spead # Haed HP 1580 RPM | 1750 APM
Chu.p ol Aerpas (200%0 RMS FAOHFP — 48 amps
rnasirnurn far 10 seconos 145 HP — 868 amps
Mueniral D-0 Bas Wollaya 280 VDG | 310 vOo
Ratings A0 e frecuency Speod Locp Gain
Infput Pawier Suppy BVBO Iz 22112 B 1035
q
3 phase o Speed Cffset
SorED Hr Application Data 12 RPN
20RO VAL Currenl Sorbeol Malbod

flaximam A-C Ling Sy mmetrica
Fault Cument
S0C0 aps AMS

Fuza Data

Rlrvwer anc Transfarmer Fuses
IFL). 2FL), AFL)
Fe iaqce part «urmkber
54578-541.1
Buassmman Type: FMCG, 0654
260 or e divalaen.

Torgue and Inertia Data
Spa Figares 2-2 thrav gk 2-5.

Service Conditions

Elrwvatinn
to 2300 faal [100 matars)

Arnbert terperature

Chassis

025 o G550 (32MF Lo 1319F)
Ecloscd

00 1o 4070 (327F [0 1047F)
Storage temperaiune

=00 1o B

=407 b 1427F]

Atmasphers
90 257 relatve ham dity
nen-raatensing

A0 liae waltage waniaticn
10%, of seiacted woltage

24

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

& nascedal

Servico Faaclor
1.0

Displaccenent Power Facior
0.56

Pl am Load
150%: tol 20 soconds
A0 for 10 s2cendls

Spocd Rango
2a0n-|

Speed Fegulatian
[ooo 100Ss Imad caaage: [.03%
A10% input weltage charge:
(R

N- Saubber Braking Power
¢OLA=1s HP 200 wats

M ninum Aesigtor Crhma
Extama
712 HP - 12 akms
15 HP - 5 oams

Adjustments

Inwvarge Time Qverlead
e ta 100%: of contrallar razed
currant

Cumanl Lirnil
4o 200% of cemtreller relsed
currerii

AccoDecel Rale
C.1to 1.8 2econds {1148
secands availabie vt swich?

Cherspeed Trip
1500 t2 3000 APM (adjastable)

Neferarce Gain
Gadto 27N dfereatial inpur
(0.5 b0 4.0 far ging p ended
input)

Megitar Loop Gair
G to 108 mypalas

Test Made Referarce
ool

Moteh Filter
20 ta 1400 Hz

Fitar £y Factor
Ca5to s

Product Publications

Contraller Data Shaet
21814

Contraller Wiinan Diegram
¢ 12 HP 300501
15 HP 302502

Moter Dimensiar Skests
C-Face. 7 172-15
HFGORSa7-2
Foo. mourl, 7 1:2-15
| IFE089a7 1
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CONTINUAUS

APPLICATION NOTE:

ALL SFEED TORGUE CGURNVES SHOWM IM THIS MAMLIAL ARE
FOR MOTZ2RS CFERATIMG FROM PCWER MATCHED HR2COD
COMTRAOLLERS WNTH Z300 IRPLIT POWER.

DFERATING
RAMGE
{SPEED
. 1750 g4on M RPW)
st
e 15 HP
1B
5D
CONTINUOUS
COPERATING
RANGE
[SPEED
a 1750 2400  IN RPM)

Inertia
Torgque | Base Speed
HP Madel Mounting Amps [ {In-lbs) (APK) (b-in-5%) | (Ib-ft%)
P2 1M3E01 Fioat . = -
.5 TR At v /oot it} 270 170 0. CHZS 0.2.340
EEE Foor -
'S [TPriMacd | GFacewrnor | R | ®0 el 0.1641" | 9.2400

* Bea F gure 2-3 for 2500 RPM and 3030 APY Curvas.
Sed Fygores:2-4 lor 10 HP Torgua g Iearlia Dala.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

Figura 2-2. 7.5 HP and 15 HP Terque and Inerlia Data.
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Tormues
Lir-Ik}
G
21z
153
COM EN LD O
CIFCHATIMG 1
e et Fo ] I
(SCEEN
0 3000 agog 1M RERG
Tarzue
(5 [P 1 5 HF
B0
Taa
ER4
[ I TN WO
CFCHATIMG " s
FAMIGE 7 BN
(SPEED
o aspo agoo asog N HPME
Inertla
Tarque Base Speed
HP Model Amps {in-b} (AP M) {Ib=1n-52) | {Ib=Fi2)
75 | pe1sca 24 1566 3000 0,050 234
15 PEME0 45 Kb 2500 01654 4

Figure 2-3. 2500 APM and 3000 RPM Tarque and Ineris Data.
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iy

P

SB40
COMNTINLKILS HOM,
CIPERATING RATING
FAMNGE
SFEED
o 1750 2400 RPN}
Inertiza
Tarque | Baze Speed
HP Kodel Mounting Amps | [indbg) (RPN (lb-in-52) | (lb-ft=)
M2 a0y Froe il
10 - 22 3E0 1750 0127 .34
Pt bdsnG L-Frca w'Fnor
Flﬂ ure 2=4, 10 HPF Tﬂl'l:ll.lﬂ and Inertia Dala
Table 2-2. Serva Motor Engineering Data
Nlatar Frama S-6200 S-E300 53350 53500
HAZud Maodel JR4z00l JR4z01% dRAmIS dRAmIS
Sl ~ort 4 k=1 173 2an 3% 12"
o M) 1id =2 JE A 470
|2 Sueend Jrprng il 20a0 M L] L
TR R T hA S | ey 214 00 | L0
o TR 4.4 3.4 E3 8.4
HETH IO 7.0 7B TG a.z2
1 il Pura) n.7a [an .75 o
[aF i Wl B 106 10 11z
[E M .t A 1.1 boin
[ Lirl 1y Pl | 1.5 25 2.4
(IE o ar x4y Ak
Eroadn 1Ml 0.2- T 0,52 £ A
dz kO T .7 da Ak
Daripicet Michian'g R X 2. t Az
Ll ﬂ':'".""éﬁ‘xi“"’"“"' 0.3 4 0.2 P
'y P L | 1
HieH i T 1¥1 16
Moczr Waki
e B B 272 =0 55 5.7
ok wkuckdma td K0 8T dlg e Aele S Ay s, b sl -2
A st Sonein, ws TR g Spo
Al ek e of Par P See Vavan
_-'| Yank b=l = T [ares Bne e
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Figure 2-5. Sarvo Motar Tergue Data.
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3: Install the Drive

DANGER

QOMLY QUALIFIED ELECTRI-
CAL PERSONNEL FAMILIAR
WITH THE CONSTRUCTION
AND QPERATION OF THIS
EQLIPMENT AND THE HAZ-
ARDS INVOLYED SHOULD
INSTALL, ADJUST, OPER-
ATE. ANDVOR SERAVICE THIS
EQUIPMENT. FEAD AND UI-
DEASTAND THIS MANUAL IN
ITS ENTIRETY BEFORE
PROCEEDING, FAILURE TO
QDBRSERYE THESE PRECALK
TIONS COULD RESULT IW
SEVYERE BODILY INJURY OR
LOSS OF LIFE.

WARNING

THE USER IS RESPONSIBLE
FOR ENSLIRING THAT DRIV-
EN MACHINERY, ALL DRIVE-
TRAIM MECHAMNISMS, AMD
PROCESS LIME MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT AN APPLIED
MOTOR SPEED OF 300
RPM. FAILURE TO CBSERVE
THIE PRECAUTION COULD
RESLILT IN BQDILY INJURY.

Hote: This aquipmes panarates,
nzeR. gmd can radile raaia
fraquenay eneigy, gmd if mal
inalalied gnd used 7 Aceerdameg
Wiln i instrociion mancal may
cause ecforonog o radio

SO NCaane,

Plan and Perform
the Installation

Fead and understard this chaptar
ir t= antirety bafora Beainqing the
gelaa ns.allalion, Followe Lhesy
gdide nes and procedures o
miqi-nize kol nstallatar and
cperating prak ems.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

The cevrolleris sh pped stardand
az achassis and iz fuly
aszzembled for nnanting noan
ganlosnre. An anclosed] aoatredler

iz available az a =1 8z ordaer and is

ghipped ful v aszemblad nits ocwn

L

nelasl .

Select the Controller
Location

[ad

Verify that the coniraller can be
sapt nlean, cool, ard ey

klake sure the =slected
acal 00 i aveay TP il
COG AL, Cnmosive gas, il
poseder, otaer airbame
cantarmiaants, and d rect
F4n ignf.

Check that the cortre erowill
"ol be exposed Lo pxcessive

w bralion e acise ror be near

tlrarnien = Lhizal s veny
sanatwve o electrica o se.

L heck fhat terperstares in che
contral ar vizinity are betwsen
049G o BRIC (32YF to 1319F)
lor chassis conlollors aod 090
Lo 400 (32YF Lo 10947F] Tor
ane cead contrallars,

Check fhat ralatve Fum dity is
betuasn 5% ani 959
[noncondensing ).

Dy ol inslall gboory 3300 (el
(1000 mctarss withous caerating.
Far every 1000 foet abovs
3300 fesr, derate bg carrert
rasing 4%, Gortachwour

Asal arce Electric Sales 0T e
for irstallations abowa 500
lem .

Inztall the Controller

CALTION

Complee &l driling, cuting,
wd i, wle. bulore rmiousling
Lex corlralier,. During inslalla-
Lar prolscl ba conbesdlar Trom
rctal chips. wold splatters and
aher debris. =alure fo observe
tiese precautions could result
i camage o, of destractian of,
g enqdipment.

Inztall the Chassls Controller

1.

!;.'!

In 1me localar salecled, mwaonl
e cnclasi s i mkich ke
cartrd ar sl boe mountod.

Eer Figure 3-1 tor nontroller
mreantian dimensinas. Noe
tnat the regu lator panal swinas
A0 degraes o the r gkl

Ma<e sure the contreler will
Tave adequale air vent ation:

= At least £ iaches cleararae

frem the “rgp and botom o’
the cartral er i ad acent
non-hert preducing

gcu pmart. When dasigniag a
verlilali g syslam or siiry 4
rcr-wesilileleed e osune,
consider ke enerngy

dizs patca of al components
with n the phclnsurs, The
heat d ssipatinn for e
cartre ler is a5 fol raes:

Controller  Power Logs
Horsepawer {wrati=s)
I arh
14 Tal

v At lcast 2 iaches cleararoo

from te glde at e conirollor
to the erclzsure side wall,

# A0 lea=lq ek belaooen

mL ftiple conollers. Mete,
however, that the hinged
panel must be apen during
star.p precedyres and

trodk ashootirg far menitoring
variads sigaels frem poinis on
Lhies regu alor bBoard.

. Wla<e surd Lhal he enclosurg

cear or ol carmnpe e s il
ot hinder service acceses.

Kreant -he contraller direcly e
the enclasure mauniing pRnal.
vadical mouating is
recorrrrierided o agse in
reading labe s, Slandall
sy is nol nesessany.

31
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Figure 3-1. Chazsis Contraller Dimenziong and Weights.
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Install thae Enclosed Gantrollar

1. RAafer to documentrtion
guppliad nside ka enclosure
for mourting 4 mensions.

2. bake: sure Lhe corli er
end caure will have a; least £
incke3 nlearanca from the top
and homom of the ganlosira by
arjacent norhes pradug ng
aquipman: far air ventilation.

3. Bdake: sure Lhe door or clbwre
campehents 4o net kirder
SaPice AoCass,

. Irm the lopation selectad, mown:
1B encloeed coqtroller.

Install the Motor

Hote: If tha motar has beek i
BIICRZA O auGacted 10 aohverae
moisrra candirians, dine @
thoraughly bafora installabion.

1. Verfy the metariz the
appropriate sire o Jse w ik the
conteallar.

Mata: {1 mrodor lpaddys U)W aa ¥W
are shorted thgathar 1wl be vens
AfCiT e e the shaft

MWARMIMG

KEYWAYS ARE SHARP
AND MAY CAUSE INJURY
TO HANDS AND FINGERS.
EXERCISE CARE WHEH
TURMING THE MOTOR
SHAFT BY HAND. FAILLIRE
TO OBSERVE THIS FRE-
CAUTION COULD RESULT
IN BODILY INJURY.

2. Tum b rmolar shal, by bard o
L0 e o retatar. A slight
resletance may e et due 1o a
ool magnoie e, Mako
cerain matar eads ang ot
uching

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

Ial

Mlake sure Lhe melors
laundaticn is sulliciently rgid Lo
prensent v brazion.

4. Wlrwint the rotor e the
mAchira. Sas F gure 3-2 for
typical maart na dimarsicns.
Figuras 3-28 and 3-2b g0
sard mclor dirnensions,

n

Make sura the metor is
propery aligned win the drven
TAChire bt moninire
Jnnecazzan motor loading
fram aha’: misalionTant. Aftar
caralul alianrenl, bl Lhe
rrEor sHcunaly in plaocs.

B 1F tie mzorwil be accessbla
wehioe i is nunning, ingtall a
proteciive guard Araand R
expoEed rotRting parts.

Install a Transformer
(if needed)

Inpul Lresrnes ‘orrmens slep upoar slep
e irpe L vollage and car e

e Lher aule rarslommaers or

isolati o Farsfarmers, [0 ation
tranginrmers Fealp elimirate:

= Damaging A-C linevaltage
trangienia from reackirg the
vunlnoller.

= [Damnaging cumerta, which cou d
devalop il a paoinlitside the
sorlroller besomes amarded.

CAUTIOM

Controller san withsland B000
armperes =hol cireot ARS
symmetrical curreat. If the
poWweEr 2aLICE Can gaenaerate
mere, provide  an ise etion
traasfnrmer, & ling reacior, or
akar means of aim |ar iTped-
arce. Failure o absarva this
pracadlion coud rascll on
devrneger ax, or des noslicn ol
1 equipment,

Install an Input Disconnect

DANGER

THE MEC REQUIARES THAT
AN INFUT DISCONMNECT BE
FAOYIDED IN THE INCOM-
ING POWER LINE AND El-
THER BE LOCATED WITHIN
SIGHT OF THE EGLNPMENT
OR BE LOCKABLE. FAIL-
URE TQ OBSERVE THIS
FRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSS OF LIFE.

. lnmtal ar npus d sgnrnect in

the incomirg powsr line
accoid ng ta e NEC. L sl
cilbar bo locabed e sighl of
tie cantraller or be lecaable.

. Sire tae digconaect b Fandia

the primary cirg T iarush
carrant of the inpuf transfarnar,
F ueed. ag mall g2 any loads
L dliseonr e, mey Supply,

A, Instal e discearec: in he

P many GircL it of 9 iapua
trancformer, if used.

Suppress Electrical Noise
1. Bupprees gach switcked

nductive device or ita wiring
|swaneds, reay ooils, slarler
ool &, et ] near the ceatrsller
with an HC sLppression
devire, sLch a5 Reliarge part
GLNGHG-33A, 10 Awgird frars et
valtages tat nouldd digiur
alectroqic cikcuita. & 220- cam,
142 weath resistor ir sarag with a
112 erolared, BI0-voill
capacilor ca be used 2 e
EAPOnZEEDT.

Mrysica ly separae e wirimg
af t1e gwitching devices nared
n Step 1 sbowa fren o [Bwvel
= Qa8 cirouits,

3.3
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C-FACE WITH FEET
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Figure 3-2. Mator Maunting Dimansions.
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Review the 2CN
Connector Pin
Functions Before
Wiring

The centmoller irtarfaces with
extamal operatar dev ces, motian
cetral micdules, FPLG, and athar
logic dew cea theowgh the 20N
coanBcier. Th s car nectar aceepts
ir put analon aigrals and bgic
sianals. The car neclor also
coila nE palpals lor rernola
ot g,

12-Volt Control Power
Supply

Tke eontroller iz designed o
izolate the re‘erence and

EEQL BTG circaiza by using tiva
poraer supplies. Tag conlioller
ircledes g 12 VOO poseers supply

Lo cparate he relerenes o ol
This powwer is aveilabio e pins
SOM-1 12V EE), 20N-2 (12
VD), and 2C0M-13 traugh
SCR-25 1OV,

The sequencing cirgdi; czatains all
rpafically imolated iqpurs ard
rtpats. Powear for these fiantions
iz rat irgiuced in -Fe oontmoller.
Tha power supply can be 12 1o 24
WDC and mus: ba wirad to 20M-110
(41 and 20N 26 thiouah 20M 32
O, This povecr SLpply sl
SoURee L0 md maximum at 12
VD

Analog [nput Signals
SpeedTorgue Relarance
Thi conroller ascopts analcg

refererse signals: miece apcraclrg
a5 3 speed of WhEUE regu ator

Thie SR polenlicmeon a e ho
magirnurm dilfercnial inpul vollage
Letweeq d and 26 valis. Max mum
sing le-erded iqpats car be
betwera 2 and 16 walts, The
refarenaa can be aitaer diferantia
or girgla-ended sionals. The SR
pal g e maxinun diffarart al at
i1pdt valages between 5 ard 25
volls, Maxirrurn 2ol -wnded inpu.
vollages can be balmepsr 2 a0 18
volts, See Figure 2-3. Wire
differencial signals ta p ns & and £
T inpurs Axigt frr 3 ngle-gadag
signalz. The irput pirs arg 5 anard
28 while the commar pirs ars 19
threagn 25, The nput impedancs
i= 10K shirnes o hese inpuls,

IF a sirgla-anded irput 2 gral iz
dasirad with & ramnp, coaract the
el o i 2 and cornecl
sigral curo o opir 3

T Dok A
ok i 2 ‘ .
N s LI T o
AL | " 1. I I..-" - ; Sl d
; oL ¥,
a3 .
F bk
. . T S S S Y
i =" i A0 G f
EARDI 1 | | . ol el
| e en R 1FR
e I I- R
L Fns T o | p—— "
-\ﬁ._ P :' TEL
ik
| ol a4s
L

Figure 3-3. SpeedTorque Reference Circuitry.
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Currant Limit

Although & carrant mil pol b
standard or e corcrallcr

Facep abc, picy Sions tar remoss
curren; limit are pravided. Two
remcte current imi pots, one for
rarh dirertinn, fanhe wirerd
accordirn b Figure 3-4.

Analog Owutput Signals

Twen analeg cJtputs are availah 2
for rEMOte maritarng of speed

and cad. Thoso aulplls are ascd

b aplicia mcbens
sLpplied. e Figure 3-5. The
MM SCURSE for 8ac cutput
i | mf.

SMEED: The igha. or pir &0 ]

angl 19 thropoh #5000 nalibration

iz based on the motorenooder
selpotion on 1 S5w-3 and 15W-4.
Whean vsing 2000 RFM motors
mith 2500 PPR gnocodars, tha
sicinal wi i be 4 8 WODC al 2000
APM al he 08 oulpal, T

palar by ol tha siangl i el
positive of nogatve based on
dirgctian.

TORLQUE: Thie =iginal an plin D0+)
and 1% through 280007 Is
profporicnal B9 cutput Joncus when
posesr matchard control aadd ncdor
are gperating. The siqnal is & WG
at FLO%. torcue T e OA oot
Tha polanty of the sional is eithar
pasitive or negatve based on
direction.

R e T
| ol RN 1 I ""\_'LI_L“
"%
AR
-
1
3 " - e
| :
e %
..-‘
—1a ++_
[ | ot
4 i R =
__]'_I: ] [
I S T
2L + 1
F I —
et e L I~
" JI::‘_ s nus
R o i
Fi — —
"'\._ 't
-

Figure 3-4. Exbtermal Current Limit Pot Circuibry.
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Figure 3-5. Typical Circuitry for Monitoring SpesdTorqus,
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Logic Input Signals

Eighl aplical v solaled inpols e
avai able Jrreaga the 2CH
coanecicr. Eack inpus requires £
maA ir "Fe CM state wagaa |12
VDG suppy s Jged. A cypical
irput = =qcwen in Figura 3-5. The
common (O for all inputs are
Eonz 24 Lhrouyh 32, A Lrial
dexserplion ol he sevarn I nclions
fol awea; the pin numbers ara
shawe in parentEss,

RUMIAT): This irpol [RUM) @ lars
the contreller when closed
Maintained-Start'Stop aperater
revices st be Lsed for rhig
FLFEirs.

REZETy12): Thiz npur (RET)
reseia the gontrcllar péter & fanr
has poarrad. A momeatary
cperator cavics must be Lead for
Lhig I nelicon.

PECPORTICNAL SPEELD
L3P 3]: This Farotar [P

GO LS O progoricngl coly spoecd
locp megulator. Mala 156 G s
na effect wher tis furnctic:n is
g1abled.

SHAFT CLAMPOL L) This signal
rSLET clamps t1e shaf when the
natroller rpparates in Prag finr
mofle.

SEAL IM INPLIT (18] THis irpul

(RS prowides cleclionic iagpd. lar

MAMEntzy mwn input. Itis simi ar
bea sea incontact b is nat a
paysical oratact. Ses ke

StarStop circu g shawa in Fiqune

212,

IMHIRIT [+ REFEREMTES 16):
Thi= inpuat (FHC prevarts the
controllar frem respondiryg boa
posiive spesditarqua referarca.

YrARMEM

THIS DRIVE IS5 CAPABLE
OF OPERATING AT AND
MAINTAINING ZERQC
SPEED. THE USER IS RE-
SPOMSIBLE FOR ASSUR-
ING SAFE GCOMDITIONS
FOR QOPERATING PERSON-
NEL EY PROYVIDING SUIT-
ABLE GUARDS AND ALl-
DIBLE OR VISUAL ALARMS
OR OTHER DEVICEESE TO
INDICATE THAT THE DRIVE
IS OPFERATING OR MAY BE
QOPERATING AT OR MEAR
ZERD SPEED. FAILURE TD
OBSERVE THESE FPRE-
CAUTIONS COULD RE-
SLILT IM BODILY INJLIRY.

IMHIGIT | | HEFEREMZE(T T
This irpLl (ARG presenls o
contraller from responditg o a
regative speedtargue reference.

INHIBIT REFEHEMCE; 18} This
it (ZHE ard SHAFT SLAMP
( 14y preven- the cortred er from
respardiag to brth positive and
reqgative sperditargue referances
whien the parameiard p switckes
are salestad for spesd or tomus
o dlatic .

LA 0D G
- + - 1.
v - ‘ I:_"\-_-ql_
s L
L INID o
RRTE ]
P B
A —r
i ] "
#iH
= o+

[HNIE!
K=
e
| RS
| "
I-H
3 s
= 1 Foal
by

Figure 3-&, Typical Optically Isalated Input,

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

35

Guars ez HE B ALIIRD S | s arliszmiz sam



Logic Quiput Signals

Four oplically izalzled o lpuls w
avial alle on the 28N connestar.
Each ovtout wi | source a
maxim.Jam rf 20 mA. The comanne
(T of thage cutputs arg ping 26
thraugh 32. A briei deacripzion of
the outputs ‘clicws: ska pin
riarnbers gra shawe in

paran lbesis, Figum 3-7 showes e
bypical circuitry of an ouipu;

READY |<2): Tha oulpu! (ADY)
irdicalos proger pomer is app e
and e faulis are presert.

FLESITION ERARCHA|3): T is
cdtput (POS] indicaes tha: an
arrer has agcurad when the
rrtroller is mperatiang ia the
Fasition macle.

221441 Tke ird gatign of -his
reJtput (58 depards na the ninde
=g 8o SPEECTOROLIE:
Indipates taat tha drive =

cpcialing a.a specd less han the
Yerlue daternined by Lthe PG pol.
FOSITIOM: Indicates that
pos baniryg is complae.

WARMING

THIS DRIVE IS CAFABLE
OF OPERATING AT AMD
MAINTAINING ZERQ
SPEED. THE U3ER I3 RE-
SPOMNSIBLE FOR ASSUR-
ING GAFE COMDITIOMS
FOR OPERATIMG PERSOM-
MEL BY PROVIDIMG SUIT-
ABLE GUARDS AND AU-
DIELE OR VISUAL ALARMS
QR OTHER DEVICES TQ
INDICATE THAT THE DRIYE
I3 OPERATING OR MAY BE
OFERATING AT DR MEAR
ZERC SPEED. FAILURE TO
OB5SERYE THESE PRE-
CAUTONS COULD RE-
SULT IN BODILY INJURY,

ROTATIOM DOIRECTION [45): This
culpdl [DIR) nddicales molol
ratatian directicn. OM indicates
colrtare ackyy 58 ratatian wie
viewesd from the shaft ead. The
drive does rar have robe ia RBLIM
moda. Datpat staye latcked urtil a
chargs in dirsction oosurs,

" Reguired inpul resstares b limil corrant dram,

REGED CEHETRAOLLEE

1
o YT

Figure 3-7. Typical Gptically lsolated Output,
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Signal Inpuls

WWien poaced in Position rmocs,
Che contrelor acoeps a scrial
Bz tran reteroerce. The
refererce can be e ther a sirgle or
dual channe zgra. The dual
rhannel sinnal should ke O
deqrees ir guAdratire 2o that he
HR2I0 cortenl prewill reverss w1
the =ource = gnal. Connecst ons
charnal of tha dual channeal sianal
Lo pins 47 and 48 ard the athaer
charnel o p e 49 ool S0 a5
showr in Fgure 3-8, I a single

char nel signal is uzed, coanact
Lhex melercnes Theguansy o pins 49
and 50, Canqect the d rectar
signal B2 ping 47 and 48, Hefer 1o
Figura 3-8 for sirgle chanag! inpas
signalz. Wren J3ing gither sinp e
or dual caaanel signal, the pu e
magaiiede 2qodld be 3.5 {0 8.0
volts ard the nput frequencoy
shov i el eeeoed TH0 KHe. 1 7RO
BFHz s pxrecuded, e conlraller
will IET. The speed is based on
the input ‘regquency us ng the

fre bvwing formula:

Pulsi: r'1r'-."-" 3
= =Zneogey SAESLITHL, 1
ikl FER B el

Hate: Faefor is aninfanar sgaling
aanetant vesd o cabbaite ngud
puise fragquernicy Tha infagar is sai
by el the ooliacal Opecralor s
Teaninal! (AN ZRETDE Lidler e
Gearr Ralia Moen, The defaul!
value s 4 the itagar rangs is 180
1,

R205 COWNTRO PR

- L4 P
FrE |..-_ R P
OI="ZFE-"1:_ +
L
gk I
:
L
1 .
F 3 =
i - o
EE
| CTI Y it I_.
]'.:.1 ]
Fio E 1 4
w <
ALiD | | e |
1 LE. | | SATRRE o
1 1 !
FE™ AT |
b [kl 'l
=" Lk -
P [l I | |
TE 41
. a = T |
R T - 1= [ BT | B
PR TR |
Aoy oo LoaDESTIRD
CaNAlE LASREC cRRSJIRLY Ie

Figure 3-E. Typical Pogition Reference Circuits.
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Signal Qutpuis

The molar e nied eacedoer
feedbacs s gralz are repeated and
avai able on the 28N cornestar.
Tre signals available arg
Chaansls &, B, Z, ancl ther

comp amearts. The cutput =ignel =

i TTL eompaltibsle, dilfefeatia ira
diiver. The Figh level odlpdl ranog
is 3.2 i with & miinanm of
£.5vets at 20 mA load. Tae aw
leve raage is 052 Y {tvpd with a
maxim.Jm of S0 wnts at 20 b

load. Theso siginals ane rel
izalabed ram signal cemmon.
Chanrels A ard B car be divicec
L 1, 2,01 4 by uzng 28W-T and
28W-8 swicnes, See Figurs 3-9
frer & bypical wiring crafingaratin.

I

2000 CONTROLLER

i P b =
4 . .
L F
S

Z Pulse Relaticnship to A& and B channels
Saiel Murmbara et oo

Sede MUThE B S

<« F » . :
Fr2 ; PR
> ; ; o

» | ; | |
1 1

B : : |
= el 22 Z | desp |

AN WIFWIMG BHAFT = GO VIEWIMG SFAFT
Figure 3-%. Typical Signel Output Circuitry and Pulze Relatichzhip.
H
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Wire the Drive cdrrerl recu renoenlks al EAUTION
carleal ar,
: ! If the power supply connectans
DANGER ?. The contrallpr is shipned - do rel corespond o e npul
THE USER IS RESPONSIBLE anngpl 230 volrs AL P npot ling welzge, incormes] vullage i
FOR CONFORMING TO THE voliage = 208 vots, recoaract | aeejos whick coLld calse an
MEC AND ALL OTHER tha pawer aupply tarminale IET. Failure ta cbscrve thig
APPLICABLE LOCAL acabad nside :ra controlleras | g paeatiar could result nodam
CODES WITH RESPECT TO lollows [Figere 3-10): Age 1o, ar destruction of, e
WIRING P“AET'EEE, * .I'_'l-peq Line 'Ii'lgl':'"j cirt begal ear SO |Er.
GROUMNDING, DISCON- panal by remayirg the bwa
MECTS. AND QOYVERCUR- agrews, pulirg the panal up « Closa and sacure the hingad
REMT PROTECTION. FAIL- ar tae hinge, anc swirging sartre lar panal.
URE TU OBSERYE THIS 98 pane 1ot rigAar. B wEo o aE
PRECAUTION COULD RE- - —— 2. Provide & lrar slarner belseasn
SULT IN SEVERE BODILY = hoaie il . L plail power supgy and Lie
INJURY OR LOSS OF LIFE, T"II"E-'E'FITIEIUI'}"I Fower terming! cartrzl er fihe conestinpu;
flack in 1R nar-kinged par ire ve tage is not available,
of tag contral er and . Mefer ta “Install a Trarsfomer
Check Input Pawer eEHRERl e RE D [if nerdedi” n th s chaprar
Requirements — 2ROVAL [fRonry BP0 4. Throvygtaal e wiriry

1. Varfy that the input power to conAactor labalad 220 YW
the conroller cormesponds o

b worrollar ramapa.e
vollage and Irequarey ard Lhal
the plant sapply (2 of 2uffic ort
ampacity o suppert he input

— P08 YAl Jumpar wore on
canter 2spade conrecior
abalad 2CE W

Jamper wire w0 top apade procedures, ralar o Figares
311 far winiryg ocacions.

) e o T A [ S B i O P R e 3

Figure 3-10. Internal Input Pavwer Supply Connectians.
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HRZ20A0
[ 111
nar
=
[ o HH]
1~ — LD
o3 | & TEST FINS
POWER ON LED————__ TR il = AHL ZUMMUN
_____'-HQ' nn
i M A i FOTS
~ON~=OL -
POWER SURPLY e "‘*a eff”%? ﬁ"ﬁ_“xm ull
FLEES w I o e _—¢§§h-;PULHHl ¥
H.. Mgk
Lieaw - 2T, 15w
— @'E Bt WLy % ST oIS
A=l LWL g@@_e [
FOWER SURFLT | L i |
) AL s % PTH TR
_ =T el | [ COM™ 0L,
MC ~OR i T wee [ 2] | — TGk
Bl FWFR——= = - S ZHCE
Wi e | [] WIRING
T- SHMUR3FR FE as 6 | L]
SRA<ING ﬂ'i. o . W
=
| = =
OYMAMIL 3RO < ING — ggm rr [ |3 11l
- u I,' PR r'.-.
TZIHHE'ILI]IE ot L B
£EY T hes f.“' ~al___ =CH TOR
Féo_l CUM &Ll - e e s "L CARLD
Pty Tl I b oy o] I
GRCUNWD = ) Fopridi)

Figure 3-11. Locaticn of Typical Conbral Wiring and Startup Campanents.
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FProvide Appropriate
Grounding

DANGER

THE LISER 1S RESPFOMNSIELE
TG MEET ALL CODE RE-
QUIREMENTS WITH RE-
SPECT TO GROUNDHNG ALL
EQUIPMENT. FAILURE TO
OBSERVE THIE FRECALU-
TION COULD RESULT IN SE-
VYERE BODILY INJLURY OR
LOSS QF LIFE.

1, Quar asutab e equipment

graar ng corduntnr or
Liending junper Lnbreder from
ke chassis arcand (3G) erm nal
on ke controller faceplate
fFigure 31171 o e greurding
cleclrcde condiclar (aerla

([T R TR

Mate ha, with an eqclosed
conteallar, the chagais grogad
1) termnal is ararectad o the
grouqd termina near ihe wep o
kB enclozura; therafars,

carnacet the eaclosure greurd
Loy cenrth grodrd.

. Gornent A sutab e equipmear

grounding sordustar ar
bzading jumpsr w2 :ka motar
frame. the ramote oparatar's
contral =mtar [if azed]. tha
npul poeer Lrecns werner Gl
dsed], mnd e con.raller

anc cadre, Rur this conducier
ar jumiper arbrake iz the
grounding electrode earductar
[rart groynd}.

Make Power Wiring
Connections

2.

al applicable codos 2a Lhal il is
adeguale for tFe vollages and
c.lrrents oowhicn it wil be
adbjectsd.

Cornact motor leads U, W ard
Wi to tar-nirals 631 (U], 622
[Wh, and B02 DM, rezpective sy,
ar e Caeaplale ol o

carlred er as showe n Figurg
3-12. Mate: the meor could
aperae eraticaly if eads ane
ant connected orthe
regpectively laheled -arminals.

CALUTION

Mrtonr Leads LY, aad W rninst
he conrec:ed o termirala Go1
(U], 02 vy oand G803 (W,
respeclvely, Falura o obsersa
L precdalion coud resdll it
damage o, ar destraction of,
tiis eLipment.

I, Size ard selectirpJat ancd
ottt power wire aacondinng o

3. Cornacl Blowmer mobar eads. |
sdpal e, 0 Della Conmecliare
[sea Figure 3-11a0 atd 1o
tenminals 281, 282, and 285 on
the ‘aceplate of tie contraller
an showe in Figure 312,

Mate: Flolor Blovaer igaos amg
Tocatad I Simal oumd coinait fox
an the ard of the mostor opeasite
the rmaror aneft, Nefar e Faoore
J-10E For fead Henificeiinn,

4. Cannect tiermostatl eads a5
2a0wn in Figura 312,

/— {Delta)

Vi2ee L2
I W1
L1 L2 L3

1

LOWER YOLTS

{Star)

W2 *——

Wi L2 W

Wi u1q\m\ wm\
Ly M

—LINE -

HIGHER VOLTS
NOT USED

I* LI, L2 aad L2 grenmect b 201, 2R ard FA5

~

Lead Guide
T1 =L =Black
T2 =%1 =Blus

T3 =1 = Brawn
T4 = U2 = Groen
Th =42 =Wh la
TG = W2 = Yllow

J

MOTE: Ver Iy relabar, Wilh coerrecl rotalor, Tan b s &ir rom o end e shatl

Figure 3-11a. Blower Motor Connection Diag ram.
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8. Cornecl ke load side ol The
drive shor ircuil proseclive
dev ce e terming 5 181 (R,
102 (3 and 183 (T an e
facaplate o the corteal lar or
hrough the aptnaa
Cresconnact Kit i° usad. Saa
Figura 3-12.

DAKGER

THE DISCONNECT KIT 15 A
CONVENIENCE  DISCON-
MECT QHLY. IT 1% THE LI%-
ERS RESFPOMZIBILITY TO
FROVIDE THE REQUIRED
DRIYE SHORT CIRCLIT
PROTECTION. FAILURE TO
OBSERYE THIS PRECAL-
TIOM COULD AESULT IN SE-
YERE BODILY IMJURY OR
LOSS OF LIFE.

Mote: O siacd concin! predoaliod
Snust b prowided Sy e cuslamer
Wit & UL fisted or C8A certified
fuge or circuid Brasfer v a clroo!t
WITT manimum avaifable
spmmsiical ahot 2t aurrant
agqual ia orlsss Har SO0 Anps.

Srlect A drive ganrtcmin t
prvtective devee fromn golames 1,
Z 3 ordof Tabla 3-1.

The opignal Disconnect Kit s a8
cornwern ares deconnsol only and
choees ol provide e regu red
crive a0l o row b protaection.

Dlespeandirg on he app oalior, e
Gl 2A00E © roL E prabzciion may
Lz Ll s desddee: a5 thal
reqdired by the Mational Electical
Code

G Connect o ecima ly sheeed
milar themmosta: Lo poas 40
and &1 of ceanecior 2CH a3
20w in Figurs 3-12.

CALUTION

If tne motor thearmoatat is ot
praparly wirad. itha controllar
wil el slop when e conlacl is
vpetied. Failare e obsersy Lhis
pracaution codle result nodam
age o, of destuction of. tis
Rrjli PIMErt.

Table 3-1. Orive Shart Circuit Protection Requirememnts.

1 2 3 4
RATED MAX ML
DRIVE INPUT FUSE | INPUT FLSE THERMAL
HORSE- UL CLAGS UL CLASS MAGNETIC: MAGNETI: TRIF
POWER RKS 200 VAC | RKG 250 VAC /B QONLY CfB PO
Weslinghouse reference
number is shawn in
( )
P Ao A L0 AT £0 A a0l A M
il IMICF DS 0GEE)
15 G &g Gl Ao B &rmp 100 Amp | A
(HRICE10CLE,
Make Control and Signal availahle Reliance sncadar cabls = Fiua enceder wir ng in a

Wiring Connections

Mate: Sigi:a! wirig s o
saidhered To the fmates Nl eonroc!
o fhe Ko contectors located on
the face of the contraliar hinged
panal. The making oanasshaes and
slagva fubing are suppliad wih ihe
carirallan Refar ta Tahla 7-5 for
saquUERcing and sneoaer cahies
FITRL & coianeacionr en o g 210
Torvipinied Bozrls o Ui opesoste
arnd for cortal calinet maunging
that are availabie frorm Helianca
Eleciric. Encoder signals leimvate
at rthe rmatey theauagt aie MS
canngsrar. The maring M3
carneciar is aupaiied wih the
modor. Ralar fo Tahie 7-5 far

A6

arisan -~ erhanagy GErup

it that have g pre-soiderad ME
CAmnaeiar iy one 2nd snef
Aravisians for glihar 8 grnnacknrar
Wirg Nigrs o the appnata end.

1. Usze a mirmLm a° #22 AWG
v sted wire {Reliance part
Alrnker 41900- fGEATY ar
enuivalgnt] haviag two tn fhree
tw =tz par noh.

o

2. Fuollaw Lhe belowe procesdo mes
for reuting wining:

» B sure al contre! and signal
wiring is physinally isnAred
froem posear weiti g, Gumart i
noweEr circlits can acuce
waliages in gignal wirirg.

Aualty Insiramsmatna

ded cated separate stee
corduic [sreel o f eaibile
rreninrac] steel).

s [oongt noute 2gna Wnag
tarangh urctar ar wmial
boxez -hat cartain power ar
cartro wirag.

= Hawve contnel wir ng ard
ereader witing incersect
penver wir ng AT R 2{l-deqgrae
aryg 8.

w [Ir ree rOUtE SRR WOR
near devieaz produsirg
gazarnal mapnet o fislds.
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3.

I" the: rmaor is miodr led none
ibar 100 [eal tram e
cantraller, nstal the aptaral
Ercader lselat ar/Bufer Kit
thUYM ZERT] betwaen the
contenll ar andd the wnantnr
ancodar,

- Wi corlie and sianal wiring

o e approprile connselar an

Airged pane accoid ng o
canaeslar diagran Figun:
3-12. Hefer o F gures 3-13 and
3-1L 0 Menti’y connecter pin
acataas ard Tables 3-2 and
3-3 for nonrecror poa funnknas.

Maote: i oplicdizl sobor cocodor

G, For 30N and Erceder (Molor
WIS Conroec o Pin
Coafigarations. wire the
carnect 2 ping B and E per
Figure 3-14. Mate that tae
zersing terninal frr the
engndar (Fi5) resda b val s
C-C for propar operaton.

ettt b i pronaiad, Dse ool
cada infarmation shown in Tabde

the face of the cartra ey a4

HRZI0M CINTRCLLER

L]
il
_;I - 1R TR
sl _:!H..-'IITH""'I.I:I:-
R L
| i M n| W —
r:rulnr:-'- | a E'hl.ul - g =y b fF"“.
! 'J_'"
] i) | ook | i Tmnew S
[ . =
|
TR
I 11
e : DL
|L—J_:. z |
1
I 1 3! [ 1
"
| I o N I o
AL LT CEDAT
WL H RN LB S A -
A5 AL T BT i o ALK - ]
= p{HE 2 €1
a |ra= L 1E]
e | RS M e
™ | e wr[A
L b - _Er “Eﬁ
T 3% AT 2] s
{ '?.T.,. i w k)
T | e ] w B E W [ E 1
"""l.{- | 5] AT Fs =h [ | —
oL | o rx el —E—'___
24 e
T b R u =l
P LK A e ] o o - T
piem. | ——g—] 4 | o o [ ] E A
O L) » A g &
o [ alm -
o 1 :"h o r.lTj::
— 2 e
T CTeE TR L .,.,lﬂ-
WU %I ] #r 1 o S
sk WSt
3 E b R |
o g EIT R | e . S
L L rarie aal o : pe
mr-;-.:-ﬂ." FELMLALE L TGE LU AL B A |5 | AT E Fa arE
P e | | "I'.'-'.i LUELE W R
s : c|T
[ I ﬁﬁl LT LX S FIUTER lﬂ-rmj. : :-: ;&T
e L T R RT AT e L E %"-’: :':i ﬁ J'u-mnl i)
ma ra(w
3 W3 ET DO u'm:ti e o a2+
x "
M LT WS Fd LW LY murg_i: '"* il b5
) =rl "'E‘}'“u-"."a".."’""
ma [an | b .
# 4]
gy AR,
ITE ¥ LEeEn BRI
; [ ”i}rﬂnrlu’r
el N,

E.l ‘wCLE ULHECIE Yo H Al LA TR RO R HY WA P AR
S0 LH RN TLLH

[ SEEK HS™ B LEST T4'1 1 I M LO-TTY WTTHLN T B T
TETTRTEARSTIH BT

i CUPIY MITE TS, OEH 4C WOTVIT-0TF ADSEFTL S48 O T
ATHETLY bR WET WEAL" A WT THTEC HOAHT BT P3RS ah

3 4 WTH MR VLK MW A CEC BHELE WY ETE AT OETE LM
Ak PO PR NN TLRM P BDW, MT M PR OO S BT M Sl IF
D3 AR AANLE ATFIL WD = TSl DT

o
Tk

Figure 3-12. Typical Connection Diagrarm.
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Tabla 3-2. 2CN Conrfechor Pin Delails.

FiM SYMBOL FUNCTION
| + +12Y inrgrral power sLpply — 20 mA draw (nas min)
2 W =124 inlarnal poeesr supp y — 20 mA dreew (rmaxirum )
3 [M1- Pozitve dfereqtial SpeedTorg.ue reference nput
4 M1+ Menative differential SpeedTorque refererse input
¥ M2 Sirgle-ended SpeedTomue relerencs inpul
£ LFE Hemate cotnel im tinpus far FWD metoring, HEY regensrative
i LRE Remate coatrol lim tinpu: for REY rmatorirg, FWD regenerativa
2 SF0 Analoy oulpal propartioral Gospocd + < e 4.4 YO0 = raid spocd
g ITr: Analeq cutpJt proparioral secumert 18,0 W5 - 2003
11 +4f1 =z aied 12 to 24 Wolt power ‘or saousnc ng cirouit
11 RN E-T-EII"[-"E-I{III' mantadnad cartast Feou rcd
12 RET Heset — mamertary contact recuired
13 P Proporicnal speed leop
14 SLK Inmibits torgque refarenca it tergae mcde. Lacks motar sha'> in
PazitarySpood mada,
15 R=l Spal contac: far "Fuq®. Sea Figare 3-12, STARTSTOP SIRCLUIT.
|6 FHC Inkilit positive SpeedTargue refererae
| ¥ RHLC Inkilpit "ggative SpesdTargle referanae
18 ZHC Inhibits Torgque refarares ir Tomuos mods, Lecas matar shallie
Positior/Spasd moda.
1925 o Common for +-12 % sapaly on pina 1 ard 2
26-32 oWl Carnrrwar lor iselaled 12 Lo 24 W eapphy on pin 10
B M Caaanel & of buffered enceder aatpur
24 & Craanal & o bufiersd ancoder adtaut
=5 K Caaangl G o’ bctered enccder adtpal
36 E Caaanel B of hufiered aanoderaatput
ar z Cnaanal £ of bu‘fared sneodar outputl
Kt £ Channel 2 of bu'fared encador output
a4 M2 Zirgle-ended SpeecdTorgue referencs inpt
A THA1 Cormeclar ponls Rar rarma.g salely devices [Lermoslass, e
41 THz Canaectar ponts far remote safety devices (termostass, 20,0
42 R Feady b nin ouspu-
43 PO Puasilion rmady ermor ou.pu.
44 52 SpeecTorgue: low speed autolt; Masition: positiaring complete
G,
45 Bl Patse retat ar direction: OM = B (GCW revicwed from the skat
)
A4 SH Shald wire ceonseliod
47 2 Positiar mcde inpu. - direslion (G A" plasc al doal chanral sighal
vl 2 EW-s ar )
48 =] Camplimert ol 5
44 r Foszitiar mzde npu; — fregueacy, (90- 5 phase of dual charnel
siginal with 2 SW- 5 an.)
| F Compleneala’ P

o Lesd on Maler Cirouil
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Figure 3-14. 3CH and Encoder {Mator M2} Connector Pin Confiqurations.

Table 3-2. ACM Connector Pin Details {grouped by required twisted pair).

Motar
ACH Pin MS Pin Function Symbaolil!

| i; C_I_'mr'el Aoautput PoA
2 = Chareal & oulpul

a3 B Chasnel B outpot _—
4 D Charal Goutput

5 F Chaqral £ catpat PGz
£ G Chaanel £ cutput !

7 ] Shiald EH
! H Chaanel U o Bl
g J Chaaral T cuspus

11 K Chaanel VW autgout Py
11 L Charmal Wooulpul

|2 hA Chaanel Wooyipr i
13 T Chaaral W aulipud

14 P Spare Wirs SP
i5 E S0rs0 Lermine! Tor SEN

ercoder powesr Ssupply

14 Mol ased

17 = +5Y pawear supply PG5
15 R LV povwer sLpply B
14 R DV pawier sLpply
] S +5V power BLpEly PG4

(13 Meler o zruztizn K anoal OS-3024 [0 e n'oll eqctede cazle salzr char.,

A2n
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Set Hegulator Dip Switches 2, Soldip s lenes 1TEW and These "unclicns must b

Dip =witckas are prov ded o 2t
parameters for tie reguiaser. Eacl
swiich car be OM (to the righth ar

OFF (to the et

1. Logate “hese awikches through
b windoree on Lthe lace of he
cantraller hirged parel.

3. The iallonwiry Tuclions 2 ral
enabled wh e -he contraller is
rumning: PG, QL. INS, and DIR.

Table 3-4_ Dip Switch Descriptians.

Switch | Parametar

Description

Switch 15W Functions

15v-1 Canbrd Plode - | Se eols 1 of 4 opealing mockes: spaed ragulatbor, ooz raguladoen, pesilon reguli-
bar, nr enceder frst meds. 1he 2neader i8st made dzalles the feadbacs anc wil
FU"Ii.hu rrealor sl & high redie ol speed, Use Lis rnode e op lor of agnicssieg ecvaesda
sults.

Builizh Fuy kaliun E wzeedur
Spe=ed Targue Piosition Test

101 CFF OFF CiM M

15W-2 omM OFF OFF Or

15W-3 PGl Cefings tne rmotor base zpesd and enccder PER applisd to te controller.

3-Poia Fuolks

154 i =) i

oy | CY=2SHPPR I = 3000 PF
w4 | oTF = SIEPCR OFF = 3505 PPA
e Db = ATA02000 M Moz | Ok = 2000 TR Mol
W1 | SFF = 3000 APR Bslor OFF = Rolir s
e Geatir 4 ar milializatie (NIT cxparaticn.

15W-5 aL:! Se prts tha n:-uerlu-adigrmsctmr charactaristicz. (OFF = BR% to 1C0%: contra! ar
rated currznt; O = b BES eortroller rated current).

1Ehn-g e Frahles FH T Agkamatie: Swikehl o of Speesd Sonteal smp
(2M = Pl Aulcnalic Swilching, OFF =P )

15W-7 BEK! Liesbles toe base driver end prevente tha oulpul trans =icrs friomn firing; use only
duiing taublesheat nng. E~=hlirg this swikch will Gauss the BER LEL: b liuminats
M = DISABLE; OFF — EMNABLEL. Do =l lur OFF when drive in Fun muocds,

15W-5 IMG!) Inepecton mode; used only by Fe iance personnel duri-g 18st and selup proce-
Al ras prink B2 52 Ipgeag (O nermal i mede; O Ispactan meade).

Swiitch 25YW Functions

e 51 Crahle Bz fes sional, a soterenan generated By B TST el (5O s sinal 2n-
able; OFF = bt zignal disak e). The 35W switch abowa 1 SW salscts polarity o
Fhe besd sknal.

2=z 4 SBpeod lGop integral swilches; adds =orie capacilars 1o e spoed Dop,

25-3 Switeh x1 x3d }JJ RE
22 arr LM arr LM
253 OFF OFF OmM Om

P-4 -1 Seoarts the ance sraton an decelesallnn ratss (OFF 110 AR secnnns; O Ol
12 1.8 secoimds)

255 QP2 Sepots postion relarenae zigral put (OM = dual channel sigral input; OFF =
singls channe! sige sl ing..4)

g 12T Lxatanmines tas direetion af shalt redadien far & pos e rafareres (OM 0002,
DD‘;}{ whan looking &1 the neabar shalt ©FF = BEY, GV whisn oo <ing al Lhia mmctor
snaft!.

2T L Capiclces T e lab 2 ke Cncader pulsas epoaled on onnegice 20,
Swite:h Cov 2 on Defau Dz kot Uza

D 4 e 1
2 QOFF am ar OFF
P (1K 0l {7 IR

AEW Fw ke renalatar ntalizeri 1o be operafive.
paramessrs dagirad. Raefar to Selact =w toh =a7tings bafore
Tal e 52 fordetails about e apply ng power. Refert

dip switches. Chapter &, "“Start and AdjL=t

tre Cantral ek far iqfermat an
an aifializ ng thesea furct ans.

(13 The “oloeireg "ancliore are el @rabled while e sootrolen @ onerg PGOL WS, a9d DR " hese arcoone riecg, beinilisiced 10O
bz nprdive, Srieed sweea settings koo apalying amser.

2% fatomrati: sereirg cnabkes ikl contn abaes 4 BPR ane disables isbegral coqtnl balzess 3 BPRL Also, 20M po 5o

this st if asssted maasirg peasHonal enly sontesl od £ 1 9mes
o) WARK KRG DG NCT DPEAATE SWNTOH WITH PRWER 24,
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4: Start and Adjust the Controller

DANGER

Check the Installation

QOMLY QUALIFIED ELECTRI-
CAL PERSONNEL FAMILIAR
WITH THE CONSTRUCTION
AND QPERATION OF THIS
EQLIPMENT AND THE HAZ-
ARDS INVOLYED SHOULD
INSTALL, ADJUST, OPER-
ATE. ANDVOR SERAVICE THIS
EQUIPMENT. FEAD AND UI-
DEASTAND THIS MANUAL IN
ITS ENTIRETY BEFORE
PROCEEDING, FAILURE TO
QDBRSERYE THESE PRECALK
TIONS COULD RESULT IW
SEVYERE BODILY INJURY OR
LOSS OF LIFE.

WAAMIMG

THE LIZER 15 REZPOHNSIBLE
FOR ENSURING THAT DRIY-
EN MACHINERY, ALL DRIVE-
TRAIN MECHAMISMS, AMND
PROCESS LINE MATERIAL
ARE CAPABLE OF SAFE OP-
ERATION AT AN APPLIED
MOTOR SPEED OF 30H)
REM. FAILURE TO OBSERYE
THIS FRECAUTION COULD
RESLILT IN BODILY INJURY.

Gather Necessary Test
Equipment

CAUTION

Do nct dee aomeger o perfanm
cartndicy checks 1 e dive
equipment, Fail.re o abserve
tais precadticn coud resal i
damane to, or deatraction of,
tae eqJipmen:.

Tha fallzw ng acu pmant or its
pauiva art & racommeanded:

A owmc-clhannel cacillescope with
10t 1 probes.

= A dig tal volt-chm meter witk &
10 megohm nputimpedance an
A | rmnges, such as a Fluke
BOF2R,

= E 1781 an Opticaal Exemcize
Medule (WM ANE4) or &
furctinn generator wita (1.5 W
pea+, 1 o3 Hz square wave
aatpel or mangally cperaied
swilok wilh unarocarded 0.5 4
SUPRIY.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

1. Make sare the ip.d;
riscorent is in ~he CGFF
pozitior {prwer OFF)

2. er'y that maor namealate
vla g comaspards o ba
coibroller calpal ralirees,

3. Make sure that any motar
thermal swtch ar averloacd
cavice, fracy red, s sized for
the rated mazor current ard ia
wired acoomdierg ko Figurd
2-1z.

4. Botatc e matse shat by
Fard te check that the maner
i free from any biading o
merhan na fad problem and
that an logse itemns, suok as

shafl ways, covplings, elo., am

prazarnt,

n

Vozually check the cartre e
fer miechanical damage and
remaining installatinn dehris,
wire srrands, atn.

B, Mako =are Bal all co s, sach
fe relays and radnotic
va i, hesl are cornoclod o
the contreler or [acated i1 the
contraller vicinity are

sLppresserd: A-C coilg with RC

filFers pad M- ool 5 owith
cocdes 0 & ran-conducting
o rectan.

Check the Wiring

Verify that 1he crarroller iz
wiresl accordirg b eonrecion
diagram Figura 3-12

Cheak bFa. all conneslons ans
fight

Zheck skam no salder hrdges
are present ar e conreciore.

Ghesck ba. sigaal lwads ane
separzlsd Iram
clectramagact ¢ falds.

Verty that A-C ling veltane is
three phRae, 250 WAl (208
VAL if the iateraal irput powear
vollage BED wirk was
changed as showr in Figura
210

Verify that A-C line freguearey
iz B He.

Wiarily Lhal Iha &-C ling isediry
[z coatreller has lees har
5,000 amnps adl sharl cireait
tating.

4:1
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Initialize the Regulator

Mote: Parfornt this plocedire #ith
the miar uncagplad fram Hhe

nad.

CAUTION
Ta present igaitior 2F Fazard
aLg atmaspheres, all & netor
ard eannder crvers are by ba
tgrty clesed and 8l screws in
place when urit i1 aperazion.
Fai ura ko cheerve th 5 precau-
Lar could resdl. in darmzyges L,
ar des.oraclion o e agaip-

Thc HRZGI0 cortie oF carlairs
irar wolali o, read wrile mamory
(EEFAOM). This memary provides
the abil tv 2 operate a variety of
mater and eacoder designs by
sfrering te default val.e nf the
drive parameisrs lizied ir Tabe
A-1. The HR2COO 7 1/2 through 15
HF eontre lers ars inita zed a: tha
laelory L INIT2. 1 e eooroller b
Eczi g isles led lor Lher et Lne
from the factory and the metor you
are using has the pole/APM and
encnfier charantaristios for IMITS

por Tak o 41, initidlizing ha
rogdlalar = ol necessary | Maobe:
If e mater has a speed 27 175
HPM, INIT selecticas are still
valich. The preferred IMIT
relpcfions for £, &, and 8 pole
motors ars listed ir Teke 4-1. If
You Bra unsJdra o' the maomors
dasigr aithar obian tha data from
the: nevmeplale or re'er Lo Taklo 4-2.

e,
Table 4-1. Default Walues of EEFROM Verzsion J or Later.
[rit Procadura Polas Speed!! Encodar Other Defaults Common
PPR T All Inkt=z
INITO Use Step 2o’ this | £ 200073000 | 280003000 | £S5 DHfset: Mot Suppotad
arooed.are. Z3 Delay: Gh3.6 mSec
IMIT2 Ugse Step 3o’ this (8 2040 ZE00/3000 | PODSC:
grooed dra. & Beonnns 16
IMIT3 Use Step 4 o' thiz | & 2O0SEA0 | 2e0na0] | e Delay: 3338 mSac
(Faclony selling) | wrocedans. n 3 gnal: CONTINUOLS

U1 2808 = mraboz with 2000 o less 10rira Bk
JEOD = el with redle e 2300 cairinad FIPRL

Table 4-2. MoterEncoder Characterlstics for Inklallzation.

Motor Polea Baze Speed Encoder FPR Mclar Model Humber
4 2000 2530 B aHoay setias
B~ &Huuxe serias
Balumex serias
4 2000 Pl P21M30" Lhra PE21MI0E
g S000 255 PEARE0F, PETASOE
3 2000 2000 S-6200, 3-8300. 5-3350, S-8500
4.2
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Tz icigalize e redulase:, do he

Fod oweing:

1. Ureaap s tha motor fFrom the
load.

2. Delerning whkich iniializalicn

(IMNITO, INITZ, ar IMIT3: ard

precedure 1o vse basced o Lhe
molsd's pole/RPK ard
gqccdar  character stics.
Refer 1o Tak e 4-1.

(IMITO) — L=a this 52ea Far 4
pala motora cnly.

2.1 Tarm powor CHFEF.

3.2 Sat 130 DIF switches for
IMIT{ a= ghvwaen in
Firgure -1,

¢ = “
1 no. =
-F . S|
SR | e % S
onl 153 :
Lo sl i =
v e [ R
Loy t
B - I
e L It
Il
5 [
i | o gedbeE Il
= = 2 a1
4= I L e
A7t | l’_ iy i
[ e . T s 1.
s
- 1
S I 55 b B R
| E % I -

Figure 4-1. INITD 15W DIP Switch S=hings.

2.3 Turr powver &M lor 10
sanonds,

A4 Tum powesr OFF IMITR
proceaung
campleta

RBelar La Table 3-4 Lo sel
15W switches per waur

ra
i

Appl cacion rac diretsants.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

2.6 Conlinue wily Lhe slarep 4.
ary adjaslment
natractions for "Review
tae Cartrel er Regulatzr
JUmpErs® in s sectior.

(IMIT2) - Uzer Lhis sep lor 8
poter rnolars anly
4.1 Tam power CHFF.

4.2 Set 150 OIF awitches for
IMIT2 e =hwrn in
Figura <-3.

4.3 Tam power CH for 10
sRConds

4.3
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R b | ey
[
| FE e H
c e G
RPN i | B
i Wi r EARRE
T
W [ n-:
u
7, 7 I. L I
T_ul b < d
= 1
i Ik y- 5
[ B 1) f 5k Lok 2o, I
1 el e i R S i

el

I
o

Figure 3-2, INITZ 18W DIP Swhch Settings.

L4 Tum powwear OFF IMIT2
procedurs = o
camplata.

4.5 He'er ta Table 3-4 to set
1EW switches per waur
aprl errion rarygiremarts.

4.6 Ceonfirug with the starup
and adjJstrneni
instructions for "Review
L CorLre ler Reau aior
Jdurnpers” in lig seclioe.

2.

(MIT3) - Use this sep for G
pala motors only .
Tarm poavsr CGFF.

Sar 153w NIF awiches for
IMITS as shawn i
Firgure £-3.

5.1
5.

S 3 i
ot g i
Iy FLIE- o1 1
SR e A
B E
w0 |._. e _
¢ ;,_l 5]
e |E o | i,
i |:-:! -7'=| 1 JiFa
LR
- T

ooy i Lo P ooy R 5 BT
i el f g e

Figurs 4-3. [NIT2 15W DIP Switeh Saottings.

5.5 Heferto Table 3-4 1 set
150 switcars par wanr
APE AN FecUire e,

5.5 Tur power OM for 10
seEnonos.

5.4 Tum goever OFF IMIT2
proeedLIne 5
carniplesls.

44
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8.8 Coinue with the starup
A ad ustment
irstrUcTions “rr "Reviee
the Cartro ler Regula:or

Jumpere® i1 taia zecton.
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Review the Controller
Requlator Jumpers

Tk regdlalor has sevaral jurnpens
Lo chgbll TUPRSHSAs SF 10 eangc
the rangic of adlastiments. JUumpens
avai able ‘or custemer selecticn
are 1J ard &, See Figare 7-11 far
their lonatiar on the requlatar
boar.

Hoteh Filtar 1.

This jumiper has three pirs:
position A, comman. and position
B.

Pazition A d =ablea <hefilter,
caJeirg ke FRO 840 QF pots to
have o effect. Poatar B allcws
Lhes ricalez lillesr Lo g'lacl L
ralgraros circuil Lo prevarl
tortonal vibraticns o app icatiars
ir wehich reflecied ood incria s
substaatia ly larger thar mater
ireria, Ses Fgure 4-4 far
frequency relmsionaqips of A byp cal
nosch filter.

AceeliDecel Ramp 2.
Tris jumper has 3 ping: pasitiar A,
common, And pastan B.

Fagition A hvipasses the ramp
circaic such that skairput
refararca iz Fed direc:ily iqta the
rsyiileslor's inlerral cissuilry
wiloul cardiioning, caus ng e
ACC atd DEC pots ta ba

i cperativie,

Fuosilion B paces e rarmp ciroil
ir 2aras with the diferential irpet
referarae: the acceleration and
receleration retas can be adjustac
1z ng e ACC and DES pots.

Factory Setup 3.

Dizalle current miner leap
rperatiar. Tais jumper is usadd for
requlatar ad ustmgn- anard
manitori g at the ‘actony.

DD MOT REMOYE.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

Review the Regulator
Pots

The coroller has bwe wa pals lor
L0 duln g Starup. T accoss the
pats, rommsd e cintod plastc
cover hat covers the pots, On the
irsicde of the coveris a plastc
snrewdriver with whicn to adjust
the pots. To assiar in pet setliins,
Lhers arg =ix vo tags leval sl
poinls acaled above be pals

Swmbal: QL

Funciion: |rverse limg owar bed
Fange:  Sas F garas A-54,
Factory Sctirg: 190% af mstol
rating (S Wl

2ymbal: CL

Funetian: kaximum
irstArtarenys cLirent cutpLun
Mange:  Ses Foure 4-58,
Factory Setirg: 3.8 4, 2002% of
pyleldel e High|

Zymbal:  SG

Funciion: Spead cop gra Range
E.B 1o 25

Fazlory Salliry: E.2

Symbal; 5&

Funclion: Spesad leadback cllsg.,
S rnolor speed wilt minicnaen
refererae in Spead ar Torgue
made.

FRanges: =17 012 WP
Factory Setirg: M d range,
appres matehy O el

Zymbal: DEC
Funciion: Decalaraticn rete
Renge:

= With 25W-4 on.
0.1 1o 1.8 senuns

« Wil 25W-4 0],
1.0t 18 2econds
Inoperatve i jumpear J2 s n

[asitinn &
Factory Setirg: Full Cow
Zymbal: QF
Function: Metca flrer 0 fRGonr
Fo
U=~y
Fange: 0.6 025 |5 e 230 my,
Inoperatve i¥ jumper 14 is n
pasizion M.

Faztary Setirg: Full CCW, - 0E
jLmperia position B

Svmbol:  FRQ

Funclion: Molen D reguency

Hange: 30t2 1400 Hz
Inoperative if jumper 1J s in

pogifior A

Factory Seting: 500 HrF (3.6 W5

Symbal: 05
Function: Cwarsperd IET sstian

Fange: See Finare 2-h0.
Faclary Setirg: 2.5 W, 2600 RPM
Symbal: SR

Funclion: Inpui relaranea gain al
SR last poirt

Ranye:

e D510 2.7 for dPeicabial inputs
e L5100 £.0 for sirgle-ended
inputs
See Finare 2-50.
Factory Seting: Full G

aymbal: PG

Function: Has ten furstions

cepeadant on regulator node:

« SpeadTarqua mode; Adjusls
minirrarm gpesd detecl on
clredit. dscd be ) luminate SE
LED and Changc look: el o
22 output

= [asifion made: Pasition |acp
nain

Range:

= SnerdTorque morde: 0.5 -0 90
RFM

+« Pasition made: 2.4 my o 1040
i por pdlso

Faclary Solirng: Full QoW

Svmbol:  TST

Funclion: Bolerenoe input (1
encoder test mode. Ercoder test
mace is traed on by 28W-1,

Range: [0 10 wals (Polar by

ret by 33W]

Factory Seting: Full G

Symbal: ACC

Function: Acorleration rate

Range;

« Wi 25W-1 on 0.1 018
socands

« Wih25W4 o 1.01:18
secands

e |noperative if jumper 2J s in
position A.

Fantory Seting: Full COEW

4.5
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- # e B
R 452 5. CCEYSP SRELEHDS

it ] TR PR, | ..

Figura -3, Typical Nolch Filler Wave Form,

. 15w-5 "OFF*
. B T = moTITIIN K _
£ ! i
i ! .y
—_ ey
537 | L
= : i e
T - -I .
1 i # 5::. Pl Bc o W It {20 T =TT IR S D 350
PEACER" SOMTACLLER AATED CUARZMT . s el SR Et o
HOTE. Soreis ndicaln mvel 2! 151 _ang Teva Bspmake. e BT I e |
8 — Ol POT BANGE
Lp pe L 1
P L] e
-_. e, : .:."._ wE
e Fh
i i * Vit L
TL LR E B = L C = ’ =
TERITET OIS TERT T Chl

=1 ap, [ Y B B

Figure 4-5. Curvez Showing Rangez of Regulator Pols.
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Start the Controller

Stariup is o two-pan procedure
that is perfarmed ir -Fe fa e ng
BEQUANGA:

1. Bunairg the drive iq17e
Speed Regu laion made with
the motor Lanoupled frem e
rmach ne ar load.

2. Bunairg the drive i Ll
se Hoeled regalal oo rnede weilh
the mctor coupled ta the
mach near kaad.

Maote: Shoukr the corilroller IET,
piretss (he Resel pushbodion LS5
are e front of the cantrolfer fo
reset al faulls,

Perform Startup Procedure 1
with Motor Uncouplad

CALUTION

M net pererm Pronedurs 2
hefore Proced re |, Failare tn
absarsa this precacton cou d
resJlt 'n damage to, ar de-
slruclion ol, Lhe ggu presnl.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AMD MAIR-
TAINING ZERQ SPEED. THE
USER IS RESPONSIELE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PFERZOHNKWEL BY PROYID-
ING  SUITABLE GUARDS
AMD ALIDIBLE OR ¥ISUAL
ALARMS OR OTHER DE-
VICES T INDICATE THAT
THE DARAIVE 1S OPERATING
R MAY BE OPERATIMNG AT
R HEAR ZERQ SPEEL.
FAILURE TO OBESERVE
THESE PRECAUTIONS
COULD RESULT IN EODILY
INJURY.

Followr all o e "Check 1
Ins ezl procaedanss il ol
a readdy perormesd

Make sare all praver 5 QOFF,
The O-C bL & capaciiors
remain caarged “or gt leas:
ce mindie after power ia
rernonyed. Do na. work ar (e
cortilroller wles:s 1
capacitarz are fally

g szharged. The POWEA LED

shalld art b= illum nated ar
th 5 time

DANGER

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POW-
ER IS CONNECTED TO THE
CONTROLLER. WHENEVER
POWER IS5 REMOVED,
VERIFY WITH A VOLTMETER
AT FACEPLATE TERMINAL
147(+) AND 145{-) THAT THE
D-C BUS CAPACITORS ARE
DISCHARGED  BEFORE
TOUCHING ANY INTERNAL
PARTS OF THE CONTROL-
LER. FAILURE TO OBSERYE
THIS PREGAUTION COULD
RESULT IM 3EVERE EQDILY
INJURY OR LOSS OF LIFE.

[

&.

Gornesl & walrmeler o
[everp(eales Learrre nizal 147 43 2
regulater board tarminal
1£5(-) (gee Figure 7-113.
Read this woltmeter gvery time
Yol furn powear OFF tn weriny
the M-C Degig lly
diecharged. S5es Stap 2
regarding -ka D-C bus
disuharge,

Uncouple e motar fram the
markine ar aad.

Set regJalatar switcaes 1200
ard 25W as =aeavn in Fioura
d-E.

Verfy that 1he pars are set
accardiag e Teview e
Renulatar Pota.” See Finure
4-E.
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TZE™ FOILTS TC CHCCK WE_TAGE LIWCILS
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L | ﬁ:'l S
D[R] AL st FULL Cow
o = = ACC FL_L CCW ¢ SEC
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Figure 4-6. Cantroller Switch and Pot Settings for Procedure 1 and Speed Mode
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T

Wi P conbroller tor Spocd
relerercn Leing Figdre 2 12,

WARNING

VYERIFY THE START COMN-
TACTS ARE QPEM AMND A
START GSIGMAL 5 HNOT
PRESEMNT BEFORE APPLY-
ING POWER. ELECTRICAL
NOISE. IMPEOPER WIRING.
oR MALFUNCTIONIMG
COMPONEMTS COULD
CALUSE THE MOTOR TO RQ-
TATE WHILE THE CONTROL-
LER IS 5ET AT ZERD SPEED.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RE-

Mote: Tihe tolowing Feguiztor O
Shatary condraiiod fuschions e Hol
anabied whie tha cantroller (s
neneing: PG O TNG, ana DI,
Thags funehinns must he inkaizag
11 ha angraive, Ta initializg, stan
fhe condrallar. amave ail inpud
powern maka inge desirad ragulator
ewiian seffingra), and ra-goply
IR

SULT IM BODILY INJURY,

Vari‘y tnat -ka Etar contace
ara opar, a Start =igral iz red
presael, and e Speod
redleraroe inpul s 0wl

DAaNGER

THE REMAINING STEPS
ARE MADE WITH POWER
OM. EXERCISE EXTREME
CARE BECAUSE HAZARD-
ous VYOLTAGE EXISTS.
FAILURE TO OBSERYE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY QR LOSS OF LIFE,

g,

Turn pawer OR

Hate: Tha POWER ON, the A0

air

oo e 82 LEDS showuid

Siernrele.

101, Crec< blowar razatar. Air o

12,

ehould be in t1e dirscticn of
Lhex roesin roaloe. 11 i roal,
irbercaenoge Lhe poover eacs
Lo suds 2 and 4, [Felor o
Figure 3-113.0

. Give tte meamrller a Srart
command. The RLUM LED
ghould i lumira:e.

Make sure the dive shutdown
irtar ks, such as safaty
ewitclrs instal ed aronag the
driven mach ne, are
cperatiaral. Waeq actvated,
they must akut dowr the drive.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

CALTION

Maxa sure electrical commons
ara rat intarmized when man -
lorng welasr and  cormenl
poir = in Lie coalroller, Fai o
to chsone Chs  precadticon
could rasult in damage to, ar
destructior of, -he equ pment,

13, Check matar saaft mtasion. If
the mrtor ia nos rotatirg,
slovly ircreasa tne Spasd
refararce Lwntil -ha motar
rotazes. IF =naf rotation is
cofresl, procecd Lo Slep 14, 1
shall rslalicn is noarrocl:

= Give the contraller 3 Stop
commard. Wait uncil the
marer 23 s completaly
gonped.

= Turn power OFF

+ Aftor vor'ying the D Cbug
woltage 2 2o (uging a
voltmetar conrecied o
‘aceplate terminala 145 [+)
and 145 i} ard the
FPOWER LED is not
i'lumirated. change tha
pasition o switch 25W-E on
e bnocd panel.

= Turn pawar OM.

+ Give the contraller & Start
commard.

14. Placs a dig Llal vollmetsr (20
WDC spalg] or 20N pn
Gonreclons Bi+: ard 23050,

Hate: Thiz analag -7 gignar iz
prapariianal o spsad

15 Increase “he Speed refersnce
iIpJE Jnt e velimeter reads
4.8 WD, Thia norresponds b
a Twinr speed of 1750 RPM
wmha uging a 2500 FPR
gncoder,

18, I e meter does rol read 4.8

14,

14,
21.

VDG o o Horent mimim
speed iz recuired, ad ustthe
SR pat ant’ te proper speed
iz reached. The &R test print
will reacl §.0 WG &t PRO0
APM =2paed.

Il & faster maximum speed iy
e uirgd:

= Tum ke SR pot W uatl the
propar maxim.am spead is
reachad. If e nratrallar
|IETs ard the 5FR LEN
illi-nir ate=, tha cwer-speed
it p paint nas bear
enxiHaed,

= Turn the Q8 pat 1758 tam
Gy,

= Puzn the Resgt prshbo-ten
AN

a Tag POWER Ok, 1he AEY,
ard the 52 LENs sheldd
illumirate.

= [epeat his Sep Lol ke
desired speed i3 repched.

If & glower maximum opeed
iz racuirgd:

= Tum ke SR pot CCOW Ll
b proper mecirnom speed
i reesshod.

= TLm the QS pat COW urt |

e conroller [ET: and e
SFB LED illarninzles.

« Tumn b OF pal 172 tam
C,

= Push the Aesat puehbuton
A S

. Devredze e Speed

relureriog o 2ero wal s,

Give the contraller a Sicp
normmand.

Turn pawer OFF

Procecd o "Poromm Starlp
Procedure 2 with Motar
Conpled®

4.9
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Perform Starfup Procedure 2

with Motor Coupled

CAUTION

M raf peram Procedarg 2
before Procedure 1. Fa lure to
absanra tiis preceutiaor could
res il in dzunas Lo, or desines-
Lar al, Iy equipsel

Deternine the regu laer meds
necessany for your applinatar:

speed requlatar, 1o Le

ragulalar, or posiion reau akor.

Frocacd be the section

cefresponding o he seleced

requlatizn mede,

« "Perfnrm Starupir Speed
Renulatar Made ®

s “Perform Stamup ir Torcus
Nequlatar Macde,” or

+ “Porferm Staiup v Posibc
Hegulatar Made”

Ferform Startup In Speed
Regulator Mode

2. Romove Speed elerenoo
circuil o Froced are 1 e
Wile Ny Mecessany INpus of
CUIEJE 0 the cantraller “or
proper maching operation ir
the Zpeerd Regulater mnds.

A, With powear GFF. warify tha
rexy Ulealir s Leties ane sol g
shaveir Fyorm: 4.6,

DANGER

THE REMAINING STEPRPS
ARE MADE WITH POWER
oM. EXERCISE EXTREME
CARE BECAUSE HAZARD-
ous  WOLTAGE EXISTS.
FAILURE To OBSERYE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LO2S OF LIFE.

WARMIMG

THIS DRIVE IS CAPABLE OF
COPERATING AT AND MAIN-
TAINING ZERQ SFEED. THE
USER 15 RESPONSIELE FOR
ASSURING SAFE CONDI-
TIONS FOR OPERATING
PERSODMHEL BY PROVID-
ING SUITABLE GUARDS
AND AUDIBLE OR YISUAL
ALARMS OR OTHER DE-
VICES TQ INDICATE THAT
THE DRIVE 15 OPERATING
OR MAY BE QPERATING AT
0OR KEAR ZER{ SPEED.
FAILLRE T OBSERVE

THESE PRECAUTIONS
COULD RESULT IW BODILY
INJLIRY,

Tkis procedure requ res a digita
vixtneter and an oscillosoope.

fake sure all posear iz OFF
The PCAWER LED shou'd ras
Be il um nated,

Couple e moles o lhe
rrEsh e ar lowd.

410
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%, With the Speed refereqce at
m i, firn prser k.

Hote; Tiho POWER LN and (e
MO LEDs shauly flumingia,

Flawzs a dig tal vollmedsr (20
WDC sealg] ar 20N pin
conneelons B+ and 23
(N,

Mate: Ties analog D-C signal is
prapariional o spsad
o Bdjuzes te 52 pat urt| the

violtmeter rerds zern. The 52
LEM giheald Numinaie.

g, Givetre conmllcr a Start
comimand. The BUN LED
shauld lumirae,

. Ingrrase “he Sneed reference
te maximwam. Tha mobar will
aocglarata te the maximum
Gpced sclli.

10, Conaect a digital valtmeter o

FLM creneore pins Bi-1 Ard
LA o monitor speed
rlrpJn. Ver fy har tie digital
voltmeter reads < .8 VOO
rrzairrnarm Specd.

11. If the meter deas nat read 4.8
VDG or ad fereat max mLm
speed ig renJdirad, adjust e
ZR potunti the proper speed
iz reacned. The 2R test poin;

Guars ess i

14

154

will read B0 VDO @t 2000
APM.

If & fagter maximum speed s
rer.dirach

= Turm the SR pat S urtil the
proper mazimdJm spasd is
reached. If tta controller
IETs ard Lhe 5FE LED
illimirales, lhe weaer-spoad
TP paint nas beor
eocceed oo,

* T the CF pot 178 tam
oWy

# Pusn the Boesal plrshbo e
(SN

* Tue POWER O, (he RDY,
and e 52 LEDs shwald
il irane.

+ Rapgal bis Sep el ha
dusired speed is reached
ITa slower maximum &peed

I2 roc dined:
= Tium the 2 pot C0W until
e profer max mem speed
isrracher.
= Tum the 02 pot COW urtl
“Fe pontroller IETS and 119
SFR LED illamiaztes,

* T the CF pot 178 tam
Gy,

* Remove e Spoed
FEFETEICE AUt

* Puzi lhe Besel peshbo.lon
AW

Hun e controller at

approwimarely S0% speed

. If ar audible qigh frequency

mater acise or motar vibraticn
iz presarl ol mas nol
presarl e Lhe nelor mes
Pt Gop oo 10 g aad), ho
ratek fi ter may be reguired.

. Rerdjust 5E per Stap 1.

IT t1e ramp gensrator is ased;

Hate: Bampr genemmnar ks wink
differenital inpura only

iR B [ | S | v aISEMEL Zam



+ Wilh Lhe Spood re'crence al
rmnimum, ou ckly nerease o
maximum spesd. [f
acceleration time is toc lang.
mirn che ACC pot & quarter
trn G prd aggelerate the
mator sa3in. Aepeat the
mator scoeeration procazss
Lnti :ke dasired aceslarazion
drnar iy genicwed. 17 a sherl
drrr it regoircd, Lo s ek
28W-4 OFF and repear this
siep.

Mate: Tha afarlesl gocalaraiion
fimg is fimited By Hha cumani live!
cirpeit. Finen e ACC porl nc
lngar das angy eflfect, (e
acoelarz o rade &5 S0 AT
for the aoplicatan. If accel and
docal tamps ara ot roqored for
e mppiication, por fumoer 200 in
posiian A Sae Figura 7- 1,

+ Inorease e spaesd
ralerarizy o rrasinoen ard
wial: until the Metar reac cs
wop spocd. Dhaickly reduce
the Zpeed reference 1o
m nirmuT speed, | tae
deceleratar tine ia oo long.
turn che DEC pot 102 Gy
and dece arate -he motor
ggair. Rapsal ba molar
decalardl ar process cnlil
te desired doecalerat ot mic
12 achicyed.

Hate: The shartesr denaleranian
rims is imited by the -0 snohiar
ragisior povar ogd inackia, and
redching miclion, Fhen ne DEC
gt sodorger hées iy eitect oF fho
cartrolor igs, (ho accoioralion
rake iz gt is maximom for e
aolication,

= If tne nodck fitar is recaired
for tne application, pat
juamper 1d ir postion B, Ses
Figume 717, 1 e moich 1 ber
is ol megdred progeed o
Step 16, Ad ustthe FRG pot
Lt e escillatan s
m nirnized. &dju.et ke CIF not
as far CV a5 possible while
5%l ba ng able 1o alinirate
tha cec llat an with tha FRQ
Pl
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168, Give Fo concrollacr a Slop
Comimand.

5. Turn power OFF

18. For high responss
applicaliores, proceed o Sep
19; slherwise, proceed Lo Slep
&r.

9. Conagct a fungtion geagratnr
rrmanual aveteh tn DS Y
sLaply ta 2K car nectar pin 3
aad reiwrr topin 4. &
Exurzisy MModule (M 3RES)
ralhier Lhaen & Lancliar
ganeratel may be Lsed. He'er
e Instruction Manaal D5-2022
for aperatirg procad.ars,

WARNMIMG

THE FOLLOWIMG PROCE-
ODURE REQURES THE MO-
TOR TO ROTATE IM BOTH
THE FORWARD AND RE-
VERSE DIRECTIUNS. MAKE
SURE MECHANICAL EQUIR-
MENT |35 CAPABLE OF SUCH
OPERATION. FAILURE TO
OBSERYE THIZ PRECAL-
TIOM COULD RESULT M
BODILY INJURY.

AL Connect the scope Chanrel A
tc 20N conaracior pin 9,
Channal B to 20M cor nector
g 8, and Scope commar o
20N conncolos pin 23,

21, Zelthe scope 2 migger an'the
riging edne of Charnesl A

22, Adjast tne ‘Lnotion aerarator
G gl lor approcimelaly 1 He
ehid i arnplilede al does
19 cadse the cunen: sigaal to
reag 1 curen: lim t.

23. Oksarve tqe spesd feadback
gianal with the acope.
Cornpare Lhe scopg wawelon
wiltt Figures <7, These ‘orms
rapresant resparse pes
vaudally encourtarad, To
nompersate the ve ety oo

= GGive the contraller & Siep
commard and remove
PoOVEL.

L

Ircrease e spocd oo
ircgral Lime or Swilchas
25W-2 and 25W-3.
* Rezpply power and give by
cantraller & St command.
# Corlnue o imoredse iebsgral
drrel Ll g weavalar s i ar
00T e nbsended.

# Reawrn o Fa naxt lowes:
drmc seting. Weaveloim "0
=hculd resdli.

Hate: Ringing 07 tha fangiion
FEQRIS FwT Merar faize may
accur i 8 larga exiarnally
aaanaciad nacks axedles shafkt
Targioal soiarioe. JF IR oo,
T thee S0 pol SOV wndi i
asciliafion sfoos.

24 Give the conraller e Sqep
gormmand.

25, Turn paveer OFF

6. Parform gastnm tan ng f
des red. If custom tuning is
des red, pine (10CC ard 18R)
e provided or [be Reygualzalor
Buard [ses Fioure 7-17] lor
fuaing the Spead Regulanor
cuiside of e gains tat can
be rtra ned Ly Jsing the 506G
praginmgter, 2EW-F and
ZEVY-3.

a. Adding Capacitor 1000
reduces both the lead
frecuency and the [ow
frequenay gai v idecreases
ntenral gain.

b. Aeduc ng 18K (332K cam)
noreases lead frequenay
ard reduces high
frecuency qain.

27, Bemove e luralion

gurraor irpul. Resennecl
the Speed reference.

FR. After verifying the -G bug
voltage is zero ard the
FPCWER LED is not
i lurninaed, remove e
vollmelars and ary olhar
i7BtL meatation canaectad
during stariup.

24, Cloge ard secare the
controllar endoswre door, if
dpplical &,

411
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Figure 4-7. Speed Feedback Signala.
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Perform Starlup in Torgue
Ragulatar Modea

WARNING

THIS DRIVE IS CAPABLE OF
OFPERATING AT AND: MAIN-
TAINING ZERO SPEED. THE
USER IS RESPONSIELE FOR
ASEURING SAFE CONDI-
TIONS FOR OQPERATING
PERSOMHEL BY PROVID-
ING SUMABLE GUARDS
AMD AUDIBLE OR ¥ISUAL
ALARMS OR OTHER DE-
VICES TO INDICATE THAT
THE DRIVE IS5 OPERATIMG
OR MAY BE OPERATING AT
OR MEAR ZIERC SPEED.
FAILURE TO OBSERVE

THESE PRECAUTIONS
COULD RESLULT IM BODILY
INJURY.

WARNING

IMPROPER COMMECTION
OR CALIBRATION OF COR-
TROLLER MAY CAUSE THE
DRIYE TO OVERSPEED. AT
THE INMITIAL STARTUP, BE
PREFARED TO STOP THE
DRIVE IMMEDIATELY [F LIN-
CONTROLLED ACCELERA-
TION SHOULD <OQCCUR.
FAILURE TO OBSERYE THIS
PFRECAUTION COULD RE-
SULT IN BODILY INJURY.

Make: are al power = OFF.
The POWER LED should msl
e i lurminated.

Couple the marnr 1o the
mack na ar aad.

Rermone Speod relorenos
circuit and wire ary necessany
P dbs ar autpuis b the
contraller for praper mackine
nperat chin the Terue
Regulatar e,

Wilh power OFF, verily Lhe
regulalor swilohes ar =g, as
shownir Figue 4-3,

| |
T W
SN g o
ke 38 iy X
L , ' 5 F
N bR AgY O F 7
*, :'.'-: l-| i
DER: v Gat AOR
FRL  &5: i O F
o ._"‘:-'-.

. i

B i ' [E11
Ao R
] b |I_I_
5 107 ; = [l
e Ul T— T— = ik

I v BHE
::'| 1 : 5 A
O S (e Rl
Hioa . Pl | Ll i

Figure 4-8. Contraller Switch Settings for Torque Mode.
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DANGER

THE REMAIMING STEPS
ARE MADE WITH POWER
OM. EXERCISE EXTREME
CARE BECAUSE HAZARD-
ous  VOLTAGE EXISTS.
FAILURE TQ OBSERYE THIS
PRECAUTION COULD RE-

SLILT IN SEVERE BODILY
INJURY OR LOSS OF LIFE.

14

1.

12,

Conaect the positive lrad of a
snrge or vnlbrmeter (A0 WG
ecd 8] to the SR tas: pin and
coanac e comman lead ©
Lhe: OR .

Turn power OM ard set e
Trrue FefEreang ab mas mim
vrrtange. The aontrollers
curren: limit funciion is rat
furicticna n torgue madse.
Torgue reere e rgsl e
limilod ex ernally, DO MOT
START THE CONTROLLER.

Addjust the SR pat for the
MAKIM.IM QL TET (00 JE)
requirad at tae 5K tast pn. (3
vtz = 200% control ar-rated
currer..

Conaest the positive lead of a
i gital v tmerer ko the 05 tes
F nanc the commar [ead m
the M pon,

Tur e Q5 pol 5 ey 5W
il Ehe trip podnt is slightly
groaicr o e o nun
applicat or motor spaed. Use
Figure 4-5C 1o deternine the
ecjuiva ert walrage reading of
the owvermpeed -nip poirt.

Wl Targue relararcy al
ke, gt Goatrellcr a
=tart comnmand.

Slawly increase tha Torque
referarge Latil -he motar starts
b roiRte.

It e motor shat etaticn s
Irconest:

= Give the conraller a Step

cormmard. Wait uasil the
mater Aas completaly
srriperd.

= Turn pawear QFF

414
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= Aller ver'ying O G bus
valage is 2era ard the
POWER LED is nat
illuminazed. caange “he
prgfion of swirch 25W-E on
‘Fe hnged pansal

= Turn poser QR

* iGlve te contraller & Start
canmemard.

14, Give e contraller a Stap
commEand.

14. Turn powmear OFF

14, Aller vernlyiry the DG bus
voltage iz 2ene and e
PCAWER LED s mot
i luminarecd, ravnve e
vnltmetera aard any other
inEtnnAAtation conacterd
during starLp.

16, Clase ard seours L
coatrallar eqclasure doarr, if
applicab e.

Parform Startup in Position
Bagulatar Mods

WARNING

IMPROFPER COMNHNECTIOM
OR CALIBRATION OF CON-
TROLLER MAY CAUSE THE
DRIYE TO OVERSPEED. AT
THE INITIAL STARTUPR, BE
PREPARED TO STOP THE
DRIVE MMEDIATELY IF LIN-
CONTROLLED ACCELERA-
TIOGM SHOULD OCCUR.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RE-
SULT IN BODILY INJURY.

WARNING

THIS DRIVE IS CAPABLE OF
OPERATING AT AMD MAIN-
TAINING ZERQ SPEED. THE
USER 15 RESPONSIBLE FOR
ASSURIMG SAFE COMDI-
TIONE FOR OPERATING
PERSONMEL BY PROYID-
ING  STABLE GUARDS
AMD ALDIBLE OR ¥WISUAL
ALARMS OR OTHER DE-
VICES T INDICATE THAT
THE DAIVE IS OPERATING
R MAY BE OPERATING AT
R MEAR ZIERD SPEED.
FAILURE To OBSERVE

THESE PRECALITIONS
COULD RESLULT IM BODILY
IMJLIRY.

Make: =are al poaer = OFF
The PLWWER LED stiould ri!
L illuminated.

Fafarn "Etarup e Speed
Requlatar Mada” Stepe 4
througn 26 ard sune for hgh
respar 59 applicalan.

Aemove Spacd neforeno
mircLit and wire ary scessang
i At ar aufjus B the
rentraller for proper mack ine
operst &0 in che Pasition
Requlatar mada.

Wit power GFF, sot 18W 1
O and 1wy 2 0FF.

Yire the raference, a asnal
pulEa. to 20K conaeptor ping
A% and 50 acoerd g o Table
3-2.

If rermzce foneard ard reverse
iz clesired, wire 2CN cor nector
pinz 47 and 48 accend ng to
Tahla 3-2.

DPANGER
THE REMAINING STEPS
ARE MADE WITH POYWER

OM. EXERCISE EXTREME
CARE BECAUSE HAZARD-
QUs VOLTAGE EXISTS.
FAILLIRE TOQ QBSERVE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSS OF LIFE.

Turn prawer D,

Cannoct the posidve cad ot a
digtal voltneter t the 83 tes]
pin and te comman ead o
the (3 pin.
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. Turn Lthe Q5 pol slovey LW
uiril the Lrip painl is slighlly
greater i the s nu-h
applicat ar metar speed. Use
Figure 4-20 10 detarmine the
paLiva ent wolrage reading of
the owvarspesd rp pairt.

10, Slarl Lhe corlred gr

11, With no input pulse refarence.
verify taat -he motor iz ror
rotating and tat ro IET3 gxist.

12, Add a palss relsrancs 2. 4 o
Iresqueniey. Mol e rnalors
natacian, If mater shaft rotacian
i ircarrect:

* Give the contrallar & Scp
command

= Turn paoweer OFF

* Aller veriying O-C bus
vollage iz gero ard Lhe
POWER LED is nat
i luminated, caange the
pra finr of switch 25W-8 on
rthe h nged panel

= Turn pawiar Ok,

* Gilye e condraller a $Sart
comimiand

13, Give te contraller a Stap
CoTmaEnd.

14. Dabarmina the max mums pulze
frequarncy required for the
epplicel or, dsiry the lallowiog
[ b

(AL kias Mslor

F:I.|HF.‘_EI'I'.P:I-JE'E.:3:I'_—EL‘| PTG, 1
R e b Ba (PR S ERY

Hote: Gaar rali i3 an infagsy
ECANNG VSR Ser varh an
Cnerat’s Tarmingl. Tha defagit
vaive g A Y inlagar range 15 1
fhrough 10
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Exarmpla: I'a 2000 APM basc
Spaed malss v lh a 2600 PFRA
encederis t cperate a2 base

L FETR 20405

= ESan i -
Frag = (PPR) * "1y fan - O
Tl lae

B33 Kz irput carresponds o
FI0C BPM on this moerercocler
b narinn

15, Give by coremollaer g Slarl
comimand.

5. Wita the refereace pulse
frequency A1 & Hz, caickly
ircreRas te rB'ErBIGE 10
rnaxirriarr. Tha rmolar el
aeoalarals Lo lhe rmasimem
spetcd. Mot taat, 7 e
FEForeros TG e sy 15
charged oo quickly, the

contraller will IET and the POS

LEDI vl il um nate If the
aczeleraticn tme s won long,
turn the PG pat 177 um G
and apoelerdle lhe molor
again. Raepaal the motor

acceleraticn process drtl thic

gesired tmc e ach oved.
Hate: Tha sfiorfesl gaeosfaration
firne is Nrnidea By oorrad firrl
Ao Mo PG ool ra IE:'ITQE:‘#'."'IE‘E

ar aitcct, e aocoeiation rato s
at fg maimuin fof o aoeicakion.

17. Give ke consrollar g Skop
comrnand.

18, Turn paveer OFF

19, After verifyirg the -G bus
voltaos iz zero and e
FPOWWER LED i= not
iliurminalod, roerove
yollmclars and any olher
irstrymeataion connected
dur ng starup.

20, Claze and sacdra te
controller gnclosure coor, i
etpapliczeelil e

Mote: i posilion coodeal, while o
dnolar i ralalivag, A posiian eorod
axists depanding o {15 sosed and
Postion foap e, n tha avent
Hitara the ratarian b2 S0 AR,
Apmar af poless is 2500 PEA,
aind tha pasition loap azi7 2 tha
mirTiumn, the poeifan arror will bs
atoui 3.7 ravoluiions.

415
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5: Understand How
the Controller Operates

Fundamentals of the
HR2000 Controller and
the Motor

The drive syatem coasiss o an
B eciron ¢ cartred 'erand a
permareal magret A-Cmetar.
Tke renrmaller nrnsigie of e
major seciions: a power #2ction
a1d a requlator gectiar. Tae matcr
crelsiss o d b reas-phase weoand
slaler, d parmansnl ey el ol
a1d a shaft mourted apt cal
eaceder. Refer o the “uncticaal

B oo« diagram ir Figare 5-3

Input paviar is appelicd W termina s
[&1HL, 182(3), ard |B3(Ton ke
rratrgller facenlate. From these
termitials, power branches
coatrol transkfzrmer that eLpplies
the lowe wal:age poweBer requ red for
Lhies resgu lalor sicd & cooliry fae.
Inpul powser abse lweds by dicda
Lridge. IFpLt diodes corveort

throe phase A C powar to neminal
310-velt O-C power, A Hal
rransclucior menitors this N-C
pownar For high O-0 bus autput
currenss. The requlatorin the IET
cirzai- man tora the Ha 'l
Lreirscduc:ior, wick, mhee ldrgea
prd.pul 2armails are sarsad. will
PN G Eroat “hamm Fhc: mctar by
Fencning basc waltage o the

Cu Rl Trar sistors,

After bas Flier capacior valtaga
reAces & predetemiaed Igvel, the
Frechars relay ypasses or
sharta the precharge resistar
e13unng & 3oft atar ar power up.
Tke O-C bus then feeds A bridge
ol six oulpal lrarsislons, T sine
wgve PV oulpol el Lhe
fransietars pawers the netar, The
| adl transcucor, aviog ouputs
manitared by the regulatar far sire
wave cLrrent coatrol and for
rurren: limit of the conraller
rJ7put. &l3n mienitors teeo of the
thras avlpul phasas.,

Tke n.n, reset, prapartaraly
proporticnal plus integral loop, ard
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shaft ¢oamp irputs arg al opfically
iaolated. Thase inputs are fed irto
the micraprocazaor far maritoring
el Their lunclions.

Tha nach filbar frequerncy

bardwe d b, inveese drme cvedowpd,
corarepead rip, and e posilive
a1 patz are fed ivte the
mecropracessar for setting and
maon toriag. Aralon referance
irpJts arg diracted ik the
refJlatar speed and targue Innps.
The ecqsroller al=c has thras
catically isclated ouipdaie that

ird cae ragdy Lo ran, posiliar
exrroar, snd mirirnorn spaesd.

Thie coeroller has throe aser
redereron inguls: @ dillenenl o
irpJt that feeds & inear voltage
tirme umit (VTS cirgait and two
girg e-erded irpats. Tag LVTL
Famp & et nay be
risabled/enah erd by using jumper
J2. The oupu; o the LY TU circait
feeds a summirg amg fiar, wh ch
i abso wd by & Tesl o
relereroe. Tha lasier pol is
erablad when o dip awitzh,
accassed throwga te airged
parel faceplate, & swhched ORN

The cuput 27 this cperat oral
amp ifier is ferd infa an glagiroris
switch. The aw igh is fegl hy three
rpfically isnlated iqpars 1o restrint
terque produesed in either fFareard,
reverse, or both farivard and
revarse ol relalor dirgclions,
The ool o Lhis e loh leeds The
spacd locp ampl far. The spead
Ioop aums trese signals along
with the speed ‘eedhack sigaal. A
natch filter is prov ded in e
feedbac+s aop to eliminate
torsicna’ resonances due to aigh
irert 3 loads ard moter neria

me=amalehes. Tha noleh Tiler circui.

rmay ba dizab sdtarabled by usicyg
jumper 1J. Crives ara sh ppod with
the notza filer enadled.

The speed [onp crafaiag e
capacitars that may be switched
inba the circuit through o dip

st lers on Lhe cenlnoller
lacpdales, Al dives are shpped
with capacitars seected. The
oUpdt o the speed loop ‘eeds e
req.Jlater, The torcue requlatar
switca simply hvpasses e spead
locg euch that tha catpat of the

gL mim na _urcticn far reference
gigrala feeds directly irto t1e

o rmen L recalzlor, The aolea [ ler
Fazs ro elfgel in e orgaes
reg.ulates modo.

Thu o sroproces=ar uses he
Imater ansader o detarrne otor
asitiar. This irfamation is Lsed
fre convart Fig gquaginatare
rLrenttorue refarance (ITH; T
fwo motor lime cument referarce.
Two mator ira current fesedbRcks
are then subtracied from the twa
ol cire curmen, relansnces o
proadudze e e Surreil @rrsns,
The masse line Surcnt crers are
then fed to we ndepoadent moic
| ne carrent requlasers, The
nUipAts af Fg netor line curart
reqJators are then fad no the
baae drvers ttat oeatrzl tae outpus
Lranz slors. The Lhird line cararil iz
dlmeys e 2o ol Lhe [irsl b,

If Positict mede requlrtion is
selecied, lhe inpol relareree sl
ba & pu=e sianal, Th s pubse
sigral fecds dircctly into e

M Srearaccasar. Taig contral
methad allows the microp reesses
freact as ar upidown courter. Tag
refererse pulaes AE LP-COLNE,
and tae encoder ‘eadback pulses
sLbiracl frarm e up-cownls 24
Lhal e encodar maves only as
rriary pu ses thal bhave baean owan
&3 Mo noe,

Ila cealingods palkss inpel iz

Focs e oy thez Santrc fer. o

consan: specd wil be mal ke
nn the mctor

&:1
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Fulza counl cmor is mltipliod Ly
Lhie: poesition reygulalar dain and
coverted o an aralag speed
refererce. The ana ag spesd
refererge (st poonf DAY s T80
frcl 1o the apeed hop amplifier.
The epeed loop used in the Spasd
mode bacomas a spasd minar
logp n tha Pasition modse.

Fundamentals of
Controller's Operator
Controls

StartfStop Control

With powcr DN, ¢ osing & cortact
Gl malnained pushbutton places
the cantrzdler in she Bua mode,
Cpen ng the contact or pushbution
na. ses e motnr 10 decelerate 0
a 3t S nge B seal-in cirgyit is raor

presanl, maintained swiiches o
contacts masl be dsed

Speed Satting Control

Tha spasd of Fa molor can ba
contrallad by clhber & pot or a
seflal pulse glgnal, 8 potis wesed
wheathe requiasor is sei far
Speed moede, A pulse s gra s
Lizad when tha requlator ia set inr
Pasgition Tndle.

Ifa difereqtia npu- signal is
n¥eq, a ramp ¢ oot nay efect
the referenca. Sian e-ernded
rafarareys signals are ra gifechksd
by e rarmp circuil,

Forward/Revarse Cantrol

The direst on &° motor ratation is
ciaerrnicied Ly e rdlersnce polarily
b Les reguisier is sal lor
spocd or Torgue mcdos,

Wacn the conbre ler s in Posilion
o, mchar ralalion is
determited by he legic level state
of an eplically isalated (apur.

Motor, Controller,
Encoder Compatibility

Thie encodaer Fas seven oulpols;
Locata o b regulacor in F gures
TA0a%d 7-11.

1. Fu: Twe-phase pulse avtpot,
07 analg, Lypicaliy
2000 puUlsas
FensC Utian.

v, Ppo Twig-phase pn se ourput,
202 argle.

3. Pz Ora palse per renod alion "
Laod as marker pulse,

4, Py Pulse catput the same as
the namber of motor poles.

] _.'I-r__l

Figure 5-1. Pulze Qutput. One Revolution for a Two-Pole Machine.

LA

Fo Barme as P oxoep. Progse
2. Rep ace: Wwilh Woin Figure.
E. Py Same as Py eucept
Fhase 3. Replace Uwirh W n
Figuse.

h:2
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Thie coreral oan B proareenened
lur 4, G, ur 8 pole melores.

Thce cneoder Py mast be aligeed
imilk By Mmoo vollage, Tho
ireiilial can bo obiained by adding
three 10K resisiors (=2 wats ta
B (LY, B2V, BOAINT.

Erraliv o noorowliaor canocour |
Lhex weeeder is ool aligred
correctly ar Tisis faulty, The drve
aleo recuires comact AR Band B
signals from the arcoder for

priger spa ration.
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Figure 5-2. Adding Resistars To Obtain Neutral,

Tho cncoder s aligacd at the
factery. If recessary 1o adjust. the
Encoder Tester Kit [(ER 35 kif} can
a in tais adjustrment. Re‘er to
Mie-3082-2 for encoder alignnet.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

Alsc, a v chanae oscll cecops
can be used during slew turas of
the meotar sla’t with the drive nict
ir Run mode, "ha power tirned

ik, ard the pannder cor nertad.

Hote: The ercode cover shoald
e removed to allew access o the
set screws on che encoeder shaft
slerve.

5.3
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6: Service the Motor

DANGER

OMLY QUALIFIED ELECTAI-
CAL PERSOMNEL FAMILIAR
WITH THE CONSTRUCTION
AHD DOPERATION OF THIS
ECALIPMENT AND THE HAZ-
ARDS INVOLYED SHOULD
INSTALL, ADJUST, OPER-
ATE. AMD/OR SERVICE THIS
EQUIPMENT. READ AND LIN-
DERSTAND THIS MANUAL
IM ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
QOBSERVYE THESE FRECAL-
TIONS COULD RESULT IN
SEYERE BEDDILY INJURY OR
LOSS OF LIFE.

3, Make sarethe maor s
securely balted tem nimize
vibrat oA,

CAUTION
Dizvonmecl all cordoclors be
baveen Lhe zalur and condroller.
[1sL lacion resistaace meas.re-
ments will salyect the coatral 21
tn Aestngt ve velitages. Faiure
tn rbeemve chs  precadtieg
cauld rasult in damage to, or

destructiar of. <kFa equ pmant.

DANGER

EXERCISE EXTREME CARE
BECALUSE HAZARDOUS
VOLTAGE EXISTS. DISCON-
NMECT MOTOR EBEFORE
TAUCHING ANY INTERNAL
PART. FAILLUAE To QB-
SERYE THIS PRECAUTION
COULD CALSE SERICLIS [N-
JURY R LOSS OF LIFE.

Establish Regular
Motor Maintenance
Frogram

& fundamantal principle of
g golr cal maintarance iz ke

kocping g apparabas Slean and

diy. Th & Fedgu s pehicdic

gpectiza of the notar, the

frequency depending on the tvpe

4, With all metar wiring
d sconracted from the
nrnfroller, per ndinally chenk
irsL ATion resis-ance of mestors
ir zarv ca at approxzimataly -Fa
Eame lenparatura and
Fam dity conditions b
g U e pioss bl
chr ericralior of e insulion.
When these measuraments
ird cate & wide variat on,
rierrmine the nause.

wn

Reconditicn the mamor F thas
been subjeoled o excassive
moislure; rewind or reinsdlala
el IECE SR

Higr hioreapower HR2OCGO mators
Fave the priened PLS/Positive
Labrrical to Swslern deve oped and
lezlesd by Reliariy Elualrie Lo

row da positive mater bearing
protect o, The PLE systen
rirects rew grease tn e hearing
while pravicling improwe] heat
tranater fran e bearg.

Labricat on instructions are

proa ded vl sach rmolor.

Troubleshoot
the Motor

Parform |nitlal Motor Checks

FMake tta fo lowing checks f
Lroubale: duvelop:s wiien caereli g
Lhez rneslor:

1. Check tka: the bear nos ars in
rorma condition.

2. Make sare tiere is ne
meacharical misadjastme: o
Lindirg o prevent free rotat ar
of moviag mntnr pars.

lMake sdre al bots and nuts
el e v oigh s

[

4. Make 2.re tiat matsr
installAtion iqsmictars aave
been carefully caned out,

hAakes ane Le o is
prcpery wored Lo L cor e ar
(Figure 3 128,

£ Check e lew valage

rev ces in contral equiprmen:
or other protactive devices are
i1 proper wars ng arder.

o)

. Gheck TRat o eecessie
CoLT Cad Cxlsts o e malcr.

Dizsassemble the Motor

Hate: Seiiznce Elacinic cannsar
heid maponzills for axpense
MRCLrRECT ST PR LT
Dy ek B0 Behanoe ERgicons
af Acthonzoed Sonwlos Slabons
urless zurharizarian has baen
granted by Nelance Fiald
Meprasentanves ar iha facions ar
Cievaiming, Chi,

rf motew ard the appl grtion.

Cleck the fallows ag at regular

Mate: Reaszsembiy of e monor

irtervals

1.

flakn s e cxbor or (2 Kep!
diy arnd oo of dust groasc,

cil, ard d . Because HRAZ2000

matars arg erclesed, they
require livle attertinn.

Maka sura e nal
coanceliong, aLeambly
sorevs, bolls, and nats ars
kg
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requiies reaiigrmeant af the
aneader i g hausng. Ercadsr
anigrarnern is anilican for successiu
alvive poergiion, Reahorimeinl earn
Qi B dong waln Bho ceo of the
Encoder Tostor &) (AN ZRES)
avaliie from Meliance. Sze Table
-5

81
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DANGER

INTERMAL PARTS OF THIS
MOTOR MAY BE AT LIME
VYOLTAGE EVEN WHEN THE
MOTOR 15 NOT ROTATING.
BEFORE CONTACTING ANY
IMNTERMAL FART, DISCON-
NECT ALL A-C LINE INPLIT
CONKMECTIONS.  FAILURE
TO OBSERVE THIS PRE-
CAUTION COULD RESULT IM
SEVEAE BODILY INJURY OR
LOS5S OF LIFE.

Makea suré the disassambly
location is fres of metallic

particles. The motor coata ns

permareat magnats, Metalic

Faric a3 wil acoumlatg in the

arnap batweaen the rmtor aan
etricr praventing aucoesshill
cperatiar of the matcr.

WARMIMG

THE MOTOR CONTAINS
YERY STRONG FERMA-
NENT WMAGHETS. EXERCISE
CARE WHEN REMOVING
THE ROTATING ASSEMEBLY.
FAILLURE TO QOBSERYE THIS
PRECAUTION COULD RE-
SULT IM BODILY INJURY.

.r.\.

Exerging car o not damane
the stator windirgs durng

d gzazembly. [nsLlriion can be

damaged Ay improper or
raaugt bt idliry.
Excralse cam o Mep
Bearngs clean.

Dizconnest the motar from the

celroller. Tag Lhe sads lo
iFSUTH proper recor naslan,

Miemeyve the mctor from its
maunting base,

G2
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Ramova End Shislds

E.

=

10,

.

Femove tha b awer makar
hausing and he cuter areodar
housing then locsar e set
Gupoes o the Shub ska'l

Remecye the irner enccadear
hzusing atd the encoder frem
the rmotor bracier.

lMark each ard =h g/d relatwva
Lo il psiicrn on e reemg 2o
il et ey easily repaced.
Femove any bearirng nlamp
CTH LU

Remove Lhe gnd skied
Lhirayh-baes L=,

Full thie engl shislgls.

Bemové and Replace Ball
Baarings

12,

13.

Tharawgaly clean ard repack
the berring bars ard cavity
wilt approsimalely 1.2
leaspoon (1.5 mily o’
recenmended grease
rCnevren SR a2 or

FoLiva el

Femowve the drive end bearing
with bearing pdJllers Lsing 8
eet e insarl in e snd o’ Lhe
stall b prawael lhe shell
coricr Bemeows the frant cnd
Leanng by 2 ipoing & 2leove
rver the stub shaft {There 15
na eeater dr il and pressing
the kearing off the ahet.

Reassemble the Motor

1.

Re-inamll bearings by
preteing and prassiog he
bBaanags on he shall w L a
bench press applving
pressura B the inner racs.
Lze A square-fRced slesve or
pigce of p pe that fits aver the
gk 8t to 3woid danagirg the
baarnqg.

He align ke cacoder in ts
Fausird. The Enceder Tostel
kit (M ZRES) i2 recuired.
Fallcw the aligrmen:
precedures ir the kit Ds-3073
fnstraction Man.Ja.

CALITION

Eqcoder signas FU, PV ard
Py or regulator Board (Figure
7100 must be alighed accord
irg ta te Encoder Tes: Kit
D5 -3023 Instruction Manwal far
sucoessfyl  drive  nperation.
Fa lure in okesrve thia precad-
tigm could result ir damags o,
ar destncton of, he acaip-
.

-

=

Aovorse The proced.ans given
i1 *Disassenb e the Metar”,
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7: Service the Controller

DANGER

OMLY QUALIFIED ELECTAI-
CAL PERSOMNEL FAMILIAR
WITH THE CONSTRUCTION
AHD DOPERATION OF THIS
ECALIPMENT AND THE HAZ-
ARDS INVOLYED SHOULD
INSTALL, ADJUST, OPER-
ATE. AMD/OR SERVICE THIS
EQUIPMENT. READ AND LIN-
DERSTAND THIS MANUAL
IM ITS ENTIRETY BEFORE
PROCEEDING. FAILURE TO
QOBSERVYE THESE FRECAL-
TIONS COULD RESULT IN
SEYERE BEDDILY INJURY OR
LOSS OF LIFE.
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Know Function of
Service Aids

Understand Controller LED
Indicators

Thie LED indicalons ean e v ewed
Lhroyh Lhes window ar e laces wl
the cantre ler hingad pane.

Red Fault LEDs

The cormller has 12 med LED=
thal ndicale drve salus or 2 tau t
conditien, Ter of tese LEDS wi |
iluminate when its respectve fal
nnncdifinn foours, iritiatiag an
apprepriate ard ey drive
shurdowr. Tag other fwn rrg LEMNS
(BBk and 5] ndicate a staius
condition. The cartre ar will mo:
cperele: when e BER LED i
illurrinzlod ouoh wil operae
with thie SZ LED il urrynated.

The nzminal status of tese 12
LEDs = OFF. Afer a fault accurs,
tha nreatrcller gaanot be reg-artedd
Latil -Fe fault is sleared and tae
con-rollar is reset. The controller
can ba reset by pusnirg the Resat
puskLaltan S0 ar e Finged
pane laceplale or a femolbs Bosol
pushbatton ava lable traugh
contecter 20N, Refer to Takle 7-1
fer & summany o these ‘auls.

Green LEDs

A Indicales al proper ralsd
powicr iz progent cn the
input ferminzls and “has the
D-Z precharge iz complete
Tre conireller is ready to
agcapt & star gommmanc.

AUM  Indicates the contral ar =
Cperaling wilnod! any taults
prescnl.

il
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Table 7=1. Asd LED Functions and Possibls Causes for Faull,

Symbuol Indicated Foszzible Cauzes
BBk Basu Orivesr Blocke:y Diip swileh 15W-F lurned on, proewar D no o lpol resnsizlors Inem
[IDE=sBLED) Luring QM. Lhse on y wehien Droukaleshocli corlral ar,

G Cremimi nicalicn Efrar Moise prescel wocn s ng spl ena AS232 cennecloer roormest
swilek =all ng or 1EW-3 ard 15W-L il GPU LED woso illurri
raled.

R Micrapnrcaszor Fa.li Requlator nomporart fa lure.

Sacuenciag ar encoder meawirad, or improper switch posit .
Low valtage on req.latar posear supgle

Eqceder miswired if SFE LED alse luminated.

Inzormecl swilich selling on 15W-3 and 1.5W-1 00 COM LED a=a
il arni nzted.

=F0 Spead Faeodbacs hctar Fatatioral speed exceadad value seecied by OF pot.

Maotor-mourtad ercader failure.
Eqceder miswired if CPULED alsz il uninated,
oL IreCrEs Time Dhaer Lt mctar curn: crcocded allowable ovcilond a: adjdasiod
I Ly QL pol.
Motor's GBS Inad greater tian crarirugus matns rating,
LI Lindervirtane M- aaubber resistor shoted.
Inputwotags Iess than 207 % whan 220 Y inpus sclacted.
Input v taoa less than 188 W when 208 W input =alscted.
ML Mhase Loss Input paase Inss, Marer ead ar matar grogad presert,
i SpeedTomue Mode Speud relaerenod apuraing below vaoe selecled wilh PGopel.
5L Fasition Modes Poaition no completa.
PS5 Pulse GLfier Chiarlow fccalDece! rane oo skort for cad.
It Poatar Mode

H Overempaeraure Anblent lemperature of coniroller excasds 55C.
Coaaling lan dilure
Regengratve power rendiragd for applicat o greater than afer-
nal - gaukber registor capahiling

g Chearvol-age Input v tans nreater "Fam 2545 W
Extomal G-C srabher nesistance is oo langa.

ac Chearcarrart Snort in pawer devices (moters, output crensistor, or D-C bus

componantsh.
L ne transient

Ti2
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Understand Controller Status
Indicators

Fault Contast

Tris gontant indicates that & fau it
has cocarrad 35 descrbed in
Table 7-1. 4 dry favl cortact =
coaroeicd at lermimals FAT aad
FRZ crthg senminal beard o b
facep aie of the comraller, This
ceatact is cosn when ne input
power ia present orwhean a falt
nAaditinn is present; it & ¢ ogerd
under morma! ruaning cend tars.
Thiz cantact has tne o lowing
ratings:

= -0 A maximam valtage of 30
VOZ or a maximum currert of
| BN IESiEtivE.

A ZE0OVA maximam with a
AR et valiage af 2ol WAl
Qr a A mm curreat of 0.9
amp resstwa.

Solid State Outputs

Four oplically i=alalad =olid slae
Crod padls are lods ed on corneoler
20N, Each ouip.dt is rated at 24
VDS witk 20 mA maxim.am

sodre N capability, Lse tw sted
Rair v 10 meaiter these GUTRurs,

= Raady (ADY): Irdicates the
conlrollar baz proger poeesr
applied lo by inpu. lrninals
ahd nofal it cordisions cxist.
Tails oupwr is availab ¢
betveen coanecer 20N pir
42101 and army Jnused pin
fram 2532 (CW1).

»  Positicn Coanter Onverflow
(oG Indicates that the pulse
buffer, uaed -n ancept
rr*erenne when in tae prs fian
mady, Fas owarlowed. Ths
outpus is available balwasn
canacckor 200N g oo 30+ ang
any unuised cennec.cr 20N pir

L

SPEEDNTORWIE: Indicales
Lhal the difve is apofacing al e
speed l2ss than the value
cetermined by the PG pat

POSITICON: Irdicatas tha: the
irpat freaquancy re‘ara-ce is
¢ Farant than the ancocdar
leedbaee Ireueney.

Ralalar Circeliva (D1R]:
Indicates tha matar ratatiar
diraction. When OM, rotatior is
colAteglncawisg wnen viswed
fram -ke shaft erd. Thiz cutput
= avallable between connector
2CM pin 45 (=] and ary

i dsed corgclior 200 pir
Irarn 26-32 (0],

Understand Controller
Tezt Points

1.

ol

4

The controller Faz § test
paoiats ard a common on the
reydlalar ba. dara gocsssitles
Lhiraig b Lhies nirgescd pa e
facap ate.

foscope of digisal volimeter
conrectsd e a test pe ot wil
mon tor -he sigaal that can ke
didj asled by Lhe respeslve
conlroller pol,

Fiag wne the slgnal by s awly
turni=g 1he pas until the
WEVEIDM % a5 desired,

Fefar o "Fewaw ke
Fegalatar Pois" in Chaplsr 4
Fer & summeary o theso pots

& Gg e th the: wavehorm

tvp cal “or tae factory setfiag of
the pat,

Gather Necessary Test
Equipment

iram 25-32 LY.

Zaro 3 eady Slale Ermor (52
This oupur is availab 2
betwaen coaneccer 20K pir
40451 and army anused pin
irnm FE-32 (LY. The
inclicatar af this catpar
depends ar tte moca g BGed

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

CALUTION

D niof U3 @ megner in perfarm
cartinuizy cnecks n the dive
ecu pmart. Failura o obseneea
Liis precdalion cow d resdall iv
darmages o, or deslraclion of,
e egulpment.

A Dwd channe o=l |secap o
wilh 10 [0 1 prabos,

+ A digilal vo -etrnrne e owilh g
10 rgusrm inpal impedarig
an all rarges, sach as a Fluke
an2z20.

+ Eillar ar oplioral Exursises
Wcdu ¢ (N 3REL ar a
Tane it goacrator with 0.6 %
peak, 13 Hz s are wave
Autput or manta by aperaned
gwitph wit ingrouaded 0.5 W
SJpaly.

Perform General
Troubleshooting
Procedures

1. Gotore remal g poaer otk o
contraller, check o see if any
HED LED luninasec.
Indicating thatan IET 1as
opcuried. [Remmv ng power o
tha eontreller will loze the
statas of the LED.) If any LED
i illuminated. reter ko Tabla
71 lor passible caugos o Lo
IET.

DANGER

THE REMAINING STERS
ARE MADE WITH POWER
OM. EXERCISE EXTREME
CARE BECAUSE HAZARD-
ous VOLTAGE EXISTS.
FAILURE TO DBESERYE THIS
PRECAUTION COULD RE-
SULT IN SEVERE EBODILY
INJURY OR LOSS OF LIFE.

& Cloar taz faull.

= Res=zs: the cartrz! ar by
preseing e Resel boilen
lowzat e abace Lhe 285
gwitches on the face of te
coatnller hinged panel.

The fol cwing ecu pmert orits
eduivaert s recommerded:

e Give the coatraller o Stort
coTinEn.

¢ |t b contmoller docs ng
restart, procecd witk Fis
Fracedure,

7.3
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Turn pamer OFF

DANGER

THIS EQUIPMENT IS AT LINE
VWOLTAGE WHEHM A-C POW-
ER IS CONMECTED TO THE
CONMTROLLER. WHENEYER
POWER IS5 AREMOVED,
VYERIFY WITH A VOLTMETER
AT FACEPLATE TERMIWAL
147(+) AND TERMINAL
145(-) THAT THE D-C BUS
CAPACITORS ARE DIS-
CHARGED BEFQORE TOUCH-
ING ANY INTERMAL PARTS
OF THE CONTROLLER.
FAILURE TO OBESERYE THIS
PRECAUTION COULD RE-
SULT IN SEVERE BODILY
INJURY OR LOSS OF LIFE.

W I ponver DFF, mako @
coenp e phys cal inspection
cf all coatrel and matsr wiiag
Fra corren mard right
nranpctiong. Be sura that
coanaciors an the conirallar
ara comactly positionad and
tigt.

Lrsarew cortre fuse 4FLU of
the faceplate of the contreler.
If e fuge is biowr, replage
with Ral ance part numher
EAEYE-23K: BLuesmanr Type
P, 340 A 250 W ar
mqUiveL &l

Wy tiat the irput power
vrtane orrmesponds witk e
vrtane 58 e within e
cratrgller (“agtory sat nr 23
WAL And iz i1 the tolemnces
range. If act, recoanect e
RED lead cor neclivr ardfor
i @ Lratislarmier Balween
the plant poviar supply and
the contrser.

Make aure the conroller
grourd ternirals on tha

lacep alk and Lhe roasor Ira'ng

dre conrigaled o earla
grord

T

arisan -~ erhanagy GErup

7. Checd 'or ard comacl peor
imifiry condilicns:

= [npus and output leads
reused through the same
coduit.

v |npus ofalnfout loacds
n.nrirg parallel orie -ke
saTe ooncluit Wt cartre
gsirgnal wiring

= ol signal wire that =
nat e sted ar shie ded.

#. Make gurg that all nearhy
relaye, aglenoirs, or hrake
colls are 5L ppressad.

G Chwes bal Lie armbienl

tenperature does rot exceed
DC 10 53CEEF 1o 131F] for
nhagsiz conrollers or 0 15
A0C%F 1o 104F) for
enclosed neatrrllers.

14, Checs Fal all pels, dig
swilotigs, aod jurnpens are i
the correct positian for the
applicatian.

11. Chec« Fa: gazernal
sequencirg log cis wired
properhy L ha sonlroller
Lhroyh cunnaclor 200,

12, If satisfac-ory aperation 37l
mannet be oltaiced, proceed
bt -he *ldartfy Faut Symplom
and Correct Ua ng Fow
Charts."

Identify Fault
Symptoms and
Correct Using Flow
Charts
Dextermire the sporating
conditicn uadar waich e fault
eaclrred),

F. Identfify the faulk gvnptom
fram the followiag | =t

Figure 7-1. Malerwill e nen,
whick inclades the following
SPMEPE T

s Crarrgller wi | not s-arr.

Aualty Insiramsmatna

« Doniral lusa 4FU 2 blown.

= |ET inp cocars when the
celroller is slarled.

Figure 7-2. Faior ruts 2l
Lneontraliad gpoad, waich
iciudes tie “ollewirg
ﬂ;.-mi:'urn m&5

s Contraller stars but motar
stavs at low speed

e Confraller IET acours durnirg
accelerat an.

Figura 7-3. Mafer redaticn is
1.ngrahle.

Figure 7-4. Avce eralion’
Dieoul grasion is na. smesh.

Figure 75 Haawy v hratinn
resn 5 when maotar gtona.

Turn e ke Howe coarl ligeres
rurnkaesr lised ir ronl ol b
serlelend Svrnpiom.

rProceed threaga e selected
flowe char

Proceed broagh e "Ghack
Lhes Paweesr Leil” ir Ihis chiepler,

Mefer to te wrirg diagram
(Figure 7-9) a5 1ecessany.

Oulpul spaed gand oad can ba
rrian Lared on ke 2CH
conrachor (Sas Fioors 3-5) as
i Bl

SPEED: Do 5.5 % aufputwits
4.8 VW roimingl
Lninaded mapat when
tha 1700 RPM, 2500
PPR mooris
cocresl ng 4. Laso
Speed.

LoAD: Dto 80W gt
wiere &Y nominal
Lnioaded is 200%: of
tha pontroller rating.

Reler o Tabde 7-4 lor
Fap acament pans data.

If zafisfaciony speratian
canrct ba chiained, contac:
your Raliaree Electric Sales
Ollice lar senvics coordinalio.
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i T MDOHAELT, RF TR,
S R L T
e s

CHETA LT SO W OV O e s
P T L PR T

(AT T ) (el CLLTTHT
R

DANGER
THE REMAINING PRCCEDURES
ARE MADE WTTH POWER ON, EX-
EACISE EXTAEME CAUTIGH BE-
CAUSE HAZARDOUS VOLTAGE
EXI3TS. PFAILURE TC OBSERVE
THESE PRECAUTIONS COULD
AESULT M SEYERE BODILY INJURY

Of LO3S5 OF LIFE.

B i SED N #ek (ulin ME0 WODE

L -]
2w PAOT FEOLVSCE BLETTRE:
A S B NRCT

QOARETT LR E D A s D u el
A A T

Figure 7-1. Motar Will Hot Run.
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Cep
BWTTCHEE PROPERLY
BETT

COARECT WiRkiA

COARSCT WRMG

ENCOOER WIAED DHT
Yo
SPEED HEF T
YEB

SET DMEED MEF AT 2E R,

AigsT &F gyl

DANGER

THE REMAIHING PROCEDURES
ARE MADE WITH FOWER OH. EX-
ERCISE EXTREME CAUTION BHE-
CAUSE HAZARDOUS VOLTAGE
EXI5TS. FRILURE TC OBSERYE
THESE FRECAUTIONS COULD
{ RESULT H SEVEREBODILY INLILIRY
QR LOSS OF LIFE.

MOFST b FFEET FOEET
OF MOISE

SRFARATE & aran) Wil rel E G RO CRF
SOURCE. AND HAPPRESORA T 500 el

REVEEW APPLICATION REOLURERE NTH AMD
AKE SO EET NS A NECRS Sy,

L
WO DANEN
BV WA HkET

N

COHWTALT AEL IWNCE ELERTRID
FOR ASE18TARCE

T

Figure 7-2. Mator Runs at Uncontrolled Speed.
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] (E PTTAA B YT Tk RO LS
J“!'n.ui:i'\-:hl\.llr-.

NEFCsSE CCFRaC

i Tl DT OF AP |:

-

ArLTT o FHD e ol
MR AL T SO o6
HEaE

CAMNGER

THE REMAINING FROCEDURES
ARE MADE WITH PCWER O EX-
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS YOLTAGE
EXISTS. FAILURE TG OBRSERYVE
THESE PRECAUTIONS COULD
RESLAT N SEVERE BOTILY [MJURY
OR LOZY OF LIFE

e APFL IATIOH R I P I N
ek & OIS A A L ]

s - CAADGTION I A M 7 KB

P AHG

WEARET PR AHG S FEITE b R CRr

Figure 7-3. Maotor Rotetion is Unstable.
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DANGER

THE REMAINING PROCEDURES
ARE MADE WITH FOWER UM, EX-
ERCISE EXTREME CAUTIOHW BE-
CAUSE HAZARDOUES YOLTAGE
EXIZTS. FAMLURE TO CGRSERYE
THESE PRECAUTIONZ COULD
RESULT IN SEVERE BODE Y INJURY
QR LOSE OF LIFE

AP R T ALCELTECE: SETTINGS,

FROALBN I WA NG

ARCEML, OF, WOIEES CONMECT FIMME EL A HITE S SART.

TH-EH EHCODER, COMMET RN

FEVEW APPLICATEN
il ot L it RE (LA HEMERT & RROIMARE
CORARE TIDWS AN CRET AR,

i AL TO_EHE WY LT,

FLCTURTCHEY

AR APPLIOATION
AECr A EM EAITS AhD WARE
SUARECT el 4E MECTREARY.

X

CLTARETT X1, bnln £
2 WaHHE

BT AT HEL IiCE
ELECTRIGF DI ASS I3 TANGE.

Figure 7-1. Acceleration/Deceleratian is Not Smooth.
TR
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DANGEH
THE REMAINING PROCELQURES
ARE MADE WITH FOWER ON. EX-
FRACISE EXTREME CAUTION BE-

|5 PEVBE BEFARATE LiGNAL WiRKG FROW
FRESENTON RSF WOHEE SOLIRCE. ADC SAIPORESSER
1S T BREMALT TG B0 LY. OF NOGE,

CAUSE HATARDOUS YVOLTAGE
EXISTE. FAI[URE TO OBSERYE
THESE PRECAUTIONS COULD

RESULT INSEYERE BOMHLY INJURY
OR LDS5 OF LIFE-

AOULEST Sk POT.

o HEE
P RCSERT CH ENCODER
SHANALT

FRCBLEM I8 Wik,
GROLKC, OR ROSET

LORAECT FRUA, EW AL KECTSSARY.

TEHTEM EMCOCER COWREC T LS.

REPLACE ENCODOER.

T FARC HIKE,

| COAREL T S0P S0E

LORDINEATH
TOOLARGE?

SELECIEAT

ECUIPRENT* B ERLY

ASVEW AL ISATICH AED-IREMENTS ANT
WANE SCIAAECTGHE AS NECESTARY.

A8 NSCEBGAA™.

AD_LY=T FAD AND GF POTH

COWTEST AELMCE S LECTAC
FDR BAEISTANCE .

Figqure 7-4. Heavy Vibration Results When Mabor Stops.
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Power Unit Checks

DANGER

THIS EQUIPMENT IS5 AT LINE
YOLTAGE WHEN A-C POW-
ER IS CONNECTED TO THE
CONTROLLER. WHENEYER
POWER | REMOYED,
YERIFY WITH A VOLTMETER
AT FACEPLATE TERMINAL
14¥{+] AND REGULATOR
BOARD TEBEMIMAL Bii{=)
THAT THE D-C BUS CGAPAL-
TORS ARE DISCHARGED
BEFORE TOUCHING AMY |N-
TERHAL PARTS QF THE
COHTROLLER. FAILURE TO
COBSERYE THIS PRECALU-
TIOM COULD AESULT IN SE-
VERE BODILY IMJURY OR
LOSS OF LIFE.

Turnirput prwer OFF. Afar
verifyirg the -G bus woltage
i Fem WG and te PCAWWER
LED iz net il um natad.

d secornact the mator from ke
e lroller.

2

=

Wilh & woll ohrmmeler G a
kirawe d ode, delernira Lhe
meter polarity 35 shawr n
Figure 7-6. The meser readng
shauld be 3 ow obnread ng.

=a: a volt-ohmmeter on the %1
chmmater sza'a a1d maasure
Irearn Lhies rar sislor colleclor {+)
Lo hex werniller |- isieg L

termina s defined ir Table 7-2.

Conagct the positive |aad
ceermingd ir Step 2 to tha (+]
terminp ndicated in Table 7-2.
Corriecl the negalive: ead e
Lhex (=) Larmiral ircdea.ed in
Takla 7-2. Refar te Figure 7-7
for trarsister e nal details.
The -ransistors should all read
very high registance

Wilkrirpul puver rermovesd and
Lhiez rmolor discenaclad [rem
Lhies zonlmeller, rermove & |
tfransiztar coanections. Whon
Ferovinng the transister
connrciions, mark the
nennecinrs far guics
recaregion after the test,

Figure 7-5.

Palarity Check at Dioda,

L L

i T ST

Figure 7-7.

Transislor Terminals,

Table T-2. Trangistor Terminalks fram Which To Take Readings.

{+) Terminaks (-] Terminals
Transzistor

Mumber Location Terminal Lecation Terminal
1 Fl.s [-C Bus 14 Facep ame a1 (L}
2 on Faceplala 147 Tarmiral BO2 W)
0 Termiral Block 147 Black EL3 (W0
2 Eacoplats g0t (L) Mius 0-C 145
¢ Termm inzl G602 (%] Bz 145
2 Clocs &5 (W e Regulatar 145

T:10
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Sota doll onmmcler oo Lhie
chrrrmeer s&ale and measure

the resistance by refeming to
the labels B. E and © ar t1e
rransigtor blnck.
“alt-rrhmnietgr currans mi st
ke la=s thRn 150 mA. Sar
Figqurez 7-7 and 7-8 and rafer
te Tabla 7-2.

If any ransstaris delectve.
replace the rEnsistar,

Figura 7-8. Typical Transistor Wiring.

DANGER

THE FOLLOWING CHECKS
ARE MADE WITH [INPUT
YOLTAGE APPLIED TO THE
CONTROLLER. EXERCISE
EXTREME CARE BECAUSE
HAZARDOUS VOLTAGE EX-
ISTS. FAILURE TO OBSERVE
THIS PRECAUTION COLILD
RESLLT INSEVERE BODILY
INJURY OR LOSS QF LIFE.

10,

Tura e gt pesver QM. W0 a

Yo Imetor sot cn the 500 WG
scae, MeasJre te voltage ar

requlztar beard teminal
145j-) and fagep ate term nal

147[+). Tha valtaga shou d be

graalar e 280 VDG,

Turn off tac basae dive clizuit
By ming 18W-7 switch OM,
Tle red LEC: abe ad "BEK"

should | lmire=a.

Lhe baase crnitler (lermiasls B
ahd E wilky e wellow aed
crande bvisled cables ar o
transistor bizck) at 2acn
transistor. There are wo
trangigtors per blrgs. If e
v tange fdogs ant read more
than -1 volt. raplacs the
transistor.

ariszn ~ srhanagy Saraup Dualtye Insroamsmaing

oD ELS J (I o o BURES
| J -n
I o e A ol : { PELe CO-1MNZITER
a1 (]
SRS W S I |_ BLa - LK
FLSt i | (TR s Skl 1%
]
=,
Table 7-3. Transistor Aesistanee Readings.
[+] -} Transistor Transistar Defective
Rrze E mirrer Lo Resigiance Qpar
Rrse Conllegrar Lo Resigiance Qper
Em tier Baz= Lo Resigiance Qpar
Loallecinr Baz= Dpen Lnw Resig-ance
Caollacior E-mittar Cipan Low Ragiziance
Em tter Collectar Low Rasiziaice Opar

Meazara the valage betwaasn
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Tabla 7-4. Replacament Parts Lisl.

Gy, Reliancs .5,
Deseription Per Drive Part Mumber
Imput Powear Dicds Cuba
F1E-15HP 1 TO1818-102 4810
Qumplt Trana stor
SR HP 4 Ghrang-119AR
15 11F & Bo2008-1 20400
Cartrg! Trarsfomar
FT12HP 1 203424-12R
5 HP | ah3se- 125
WL Assornaly
FT12-15HP 1 G121281-9R
-G Buz Capacitar
FT12HP 1 EQOA2-245NK
5 HP # ELOc2-24 51
00O Bus Transizior
F12-15HP 3 A02200-118AB
Cortrd Trarsfomer Fuse
S =15 HP ) B4E E-4b4.]
Pracharge Resisior
T1E2HPIR) 1 33481 -T8IFW (50 Ohm?
15 1P (1R & 11R) Pl BELET-TEO0J (26 Ohm
Frarharge Ralay
£ =15 HP | SLSR3IG-51R
- Bus Besistzr (200 & 12R)
T1EHP iy BI4B1-51T (23500 Cam}
1511F 2 EE4H1-315 (1750 Ohm)
Conlirg Fan
F A =15 HP | E9r33-40A
Regulator
T1E1EHP 1 P-4 &EED-1100
O C Srukbibor Aosizcr (3R 220 WATT
wil Snubbar Swmilch
T 12 HP 1 E12181-16R [120hm)
15 HP 1 E12181-165 (6 Jhm]
1 P Frinted C rou th
T 12 =15 HFP 1 O-55325-41
2 P Printed oty
S =1 HP | [-95375-03
& Pole Encoder 1 GOTI30-184
tRER P21 RS X zar s mobar)
& Male Encrler | [oE-s0e
(WM S-BE0CK senies moonr)
Corneclors:
2CM (50 pin) 1 ES7ER-A1F
SCM (20 pin) 1 aR7sE-91C
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Tabda 7=b. Modification Kils.

Description HP Nade! Humbar Instruction Manual
Cables
Cartaller o TE
Sequercing
21 T12-15 4RO O&5-302C
511 T12-15 ARC0AS O5-302C
1011 T12-15 ARG O&5-302C
Encodar
S R P 4RC0ES Mo-30oG
= ft A P 4R Mu-3008
10 ft P 4R 1049 Ma-3008
farcr Ercacer
rSLug Conneclor
1511 712 15 4RC131 05 302<
2511 T12-15 4RC251 O&5-302<
Aol T1Z2-15 H4RCHDT O&-302<
10011 T12-15 ARCO01 O&5-302¢
MESHonda Carnectar
1= # A1 -1 4RGC 1P MNa-ahos
o R P 4RGP MNa-Ehos
L) ft A P 4RGH02 Mh-E0ae
100 ft T1%-15 4HC02 O5-E02e
Cirevil Breaker
50 armg Tz ZCB2050D O&-3033
100 armp 15 SCB2100 O&5-3032
Ercader lsalat arsBufer T1E-15 1ERE 05-301
Ercaocler Taster il FLE 3RES M5-30as
Exeruize Mode v T12-1a 3RE Oa-3022
Moers
Laaa Ti12 15 LM 2000 05 3020
Spocd 712 15 3SMZ000 05 3520
Srubker Resismar Flse SRS ML-E05E0
15 AL N5-E0Es
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