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INSTALLING, QPERATING, and MAINTAINING
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D-C\% DRIVES
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SECTION 1
INTRODUCTION

1.0 General — This manual familianzces the usar wita
e taree phasc, MinPak™ Plus O-0%Y=5% drive contiol-
lar. [Refar to Figure 1.7} It dasor bas asssmnbly 2qd
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Flgure 1.1 = MinPak Plus Sontroller and Super
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installat on procodares, g vos agenc-al overy ow ol ag-
grations, and carta 1s nformatian an trocbles aooting,
rmaintanance, tha ordering of spare padts, and specid
canrans.

T manual should be read before peforming installa-
tion or startup acliviliss. Also, thera are zertain furda-
mentzl warmings wwhich most e kept i mind at all
timas. These d-d:

DANGER

THE DRIVE SYSTEM SHOULD BE INSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED
ELECTRICAL MAINTENANCE PERSUNMEL FA-
MILIAR WITH THE CONSTRUCTION AND OP-

ERATIOM OF ALL EQUIFMENT IN THE SYSTEM,
PERSOMAL INJUAY ANDOR EQUIPMEMT
DAMAGE MAY QUCUR IF INDIVIDUALS ARE
MOT FAMILIAR WITH THE HAZARDS RESULT-
IMG FROM IMFROPER OFERATICN,

DAMNGER

COMTROLLER EQUIPMENT IS AT LUINE WOLT-
AGE WHEMN A-C POWER IS5 CONNECTED TC
THE POWER IMIT IN THE MINPAEK PLUS GOM-

TACLLEAR. THUS A-C POWER MUST BE RE-
MOVED FROGM THE UNIT BEFORE IT IS5 SAFE
TO TOUGH INTERNAL PARTS OF THE GOM-
TROLLER. FERSONAL INJURY MAY RESULT
UMLESS POWER 15 REMOVED,

WARMING

THE HATIOMALELECTRICAL CODE REQUIRES
THAT AM N.E ¢, APPROVED CLASS K-5 FUSED
DISCONNECT SWITCH BE USED AMEAD OF
THE CONTROLLER AND POWER TRANSFOR M-
ER {IF USED} OM THE INCOMING A-C LIME.
PERSCOMNAL INJURY MAY RESULT IF AN EASILY
ACCESSIELE MEANS OF LINE YOLTAGE DIS-
CONNECTION IS NOT PROVIDED.

WARMING

DO MOT GPERATE THE MINPAK PLUS COM-
TARCLLER ON POWER SUPPLIES WITH AYAIL-
ABLE SHORT-CIRCUIT CURRENTS IN EXCESS
OF 5000 AMPERES. DAMAGE TCQ EQUIFMENT
AMD PERSOMNAL IMJURY MAY DCCUR.







SECTION 2
GENERAL CONTROLLER INFORMATICN

2.0 General — The Minpak Plus D-G Va3 drve con-

trollen may be applicd to threc phase d-c d<ve applica-

tions with ratines with n the follaw ng ranges:

¢ From 3o 20 hp wina 230 VAC, 50560 Hz inpdt
valtage

w From 3t 40 hp wit @ 60 VAL 50560 Hr inpat
valtage

T contraller provides power-comversian and cantrol
circu b= which careeerl e g-c 1 oe vollage inlo adjosl-
able d-¢ voltage n order o efectively coqtml the drive
matol.

Tag Miqpa< Plug cont-aler 5 provided, Bs standard, i1
AMNEMA 12 enclosure nleaded lorseall or panel moual-
ing. &three pole power sa0off cirow tbreekar is standard
with & door interlock,

Taa cpearatars contrals oaq aither ae lopel and door
maunted oF & remate contral station is alse available,
The Lirae anasa MivPak Plas is Undeswrilars Latesalo-
ries (LLL.] listed and Canadian Standards Associatizn,
(C.5.4.] cartified.

O prianal Maodificatizn Kits conveiantly ewaand the ca-
pabail by al Ihe b phasa Minpak Plas.

Tae catrollars “gat.ares are sammarized in Tanle 2.4,

- Far propot op-
ceation & 1 Minpak Plas controllen © 8 necessany 1o
=g a1 Oparators Cantral Sdetion. (Re‘e-to Figura2.1.)
TheOperator Stat ans allow thetallaning of coatral fune:
tions far the aaalzat an. These may include:
SPEED control potetiometer
TORGLUE contrsl potent Smeter
AUTCMAMUAL selactor switch
AUNAJCE selectar switch
FoRWARDIREVENRZE selectar switch
START/STOR selectar switen

These aretws nasic corfiqurations thatmay be selectec:
& Sl oninounled o coalralier coves
& Siaton mounted cemotoly as a soomiale anit

21.1 Local Statlen — When tie Stat on s maunrtad la-
celly =n t1e Caver, usars may selest ‘rom &8 standard
Facplates (Modcl Ma, “ 25207 tang * 02080 inardar 1o
conligare a sonl-oller to g speoi‘ic drvae applicalion. Re-
far to M DASTT waich noludes an inclusive listing of
Faceplals lypes. Modael Mambers and oacbions, Bs-
sumiag g Goves & propetly installad, the Faceslate
des yn maintaires the MEMS Type 12 raling.

ﬂﬁ.ﬂ
REMOTE DFERATHR
L COMNTROL STATICIN

Figure 2.1 — Remcile end Local Operator Contrgl Statlong
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Figura 2.2 — MinPak Plus with
Slandard Blank Oparator Station Conver

Figure 2.3 — MinPak Plus with
2plional Status/Diagnostic Indicalor Kit

2.1.2 Bemote Stallong — Some appl calions may re-
qu re that tre Operaior s Coatral Station be remiztely lo-
catod, Gr ofly, the folkawing threo stops deacribo whiat
musk 2 dana:

& Mainlain 1he slandard blank Aamols Ooorator Sia-
Lin Cave s Faceplals (Haler o Figane 2.2)

® Didc’ & Fomole Qooator A-.’Jiapl-:r kit. Kogcl
140220, (This dnil provides @ coqancelicn Soinl lar
the Remote Station.,

e Saecihy aleliznce Remate Dpe-ator Cont-cl Station,
Cannect it to the contralles

Reliance cffers a vanety of Remaote Cperator Stations
Lhal are cornpaliblawilbihe MiqPek Plus conlrollar, (Re-

far to Takle 2.B.)
2.2 B-C Drive Motors — Nieliatce Electsic ofers a

nomplete powe-mattched drive syetam for tae gontrol-
lar and Lha appleation. Thos, ke choics ol Bael aneg
Eleciric maiars assuras sptivnnim 2erzrmansg and 17-
matchcd & ng ke-soui e Fespons s iy,

2.3 Madification Kits — The basic capatiliy of the
cortioller can oo guickly and conmeaignthy exbondod
witihe usa o’ a variely of 2 gliafal Madification Kits. The
Basic Controller modificat ans ang:

Tachomalar Faadbaok

o llage Tac arrelur Follower

Instrarmant |teface'Presat Spead

Tezisl Pale- Adapler

SlalasDiagrestio mdicalos

Drarcer Follower

Mlastor 2olated Retornencs RoCeivo

* & & & & & B

The A liasy Panel modifizetions a-a:
Ol B otor Stator

Aeeuzing Gonlaoles

Circuit Brcakc:

Aogiliarg M Contact

Dvnarmic Braking Htis meanted ontoo o NEKMA T2
BAclas dra)

Ciomplets descript ans o sacn Kt are given in Seclion 7.

Aefer also to Taake 7.0,

— The more impetant 2eecif
catiaas ‘orthe b nMak Mos coatrallar are listed in Table
2.5, Aalaralso Lo Table 2 .00whiara sl ral ngs e indi-
nated n relation tq d-o mators of specfic horseaower.

2.4.1 Lirmes Frasquandy — The MinPak Plas coniroilar is
to oparata withaut modification f-om a th-ee-phasze
o SOARCE ARG O Tregucacy rargs Trom 48 1 62
H=z.

— The MinPas< Plas contioliar
delivers oculput cursant and woltage, as | sted (1 Tekle
2.0 I will alse operate wtninthese regulation spec fica-
tions gvan with incoming ling wallaga at +19% of nzmi-
hial.,

2.4.3 Ling Impsdants Requirsmants  The M aPak



Tabla 2.8 — MinPak Plus Fealuras Summary

Calegory Faature
Coatraller Funclions & STARTSTOP
& RN
& FORWARDYAEVERSE
& Bpoed seleelion (5 e 100%)
& Torgue selaclion (10 o 1505%)
& Lin direclion eoaeral e wilh coasl-lo-rasl o9 slop command slandard, $Oyngrnic
Lo e and 1cvarsing aeailalale as aptiaons)

¢ 2007 controlled-soeed 1ange o¥ means of armature valtage contral,

& ArTbure loop confaclor rormoves oowar T drivie niota
¢ [solated armaturs voltags and cunent fecdoack docoaplos armaiung sawssr from
coolatar dovicoes and ooov das additioral mzse innun by,

® With taciomaters specicd, 9.5% o0 1.0% spoed egdlation with a 93% load
change.

¢ Doelates arnd delivers rated autput speed with speciiied regulat oa telesance fim t2
evan with 30 Livg va-iations of —10% of fam nal rated inpet valtage.

Speod BogJdlation ® Jumped cecaancctabie regulaior o reuits which allow armatars (&) o tachometer
fecdback (T] regulat co.

& Wit voltage regulaton, 3 to 5% 2pccd iegulation w i 95% load chaage.

e With tachomeier specfed, 1% sseed regulation with a 95% load crange.
(Tachometars are; HE0435 a-c tacharmste s also 3PY of AC-020 dec tachometar)

¢ With tachometer specfied, 9.5% speed -eguiatan with 395% lead clange.
(Tachometar is BT42)

Adjustable IR drop compensation [0 ts 12% of rated load).
Adjustable naximem spaed (70 o - 00% of aase mator speed].

LU=ar Adj.stmants

Adjuslable minirmum speed 45 o 30% of baze molos spead)].
Acdjueslabala coreal liersil 110000 7 B0% ol Toll-logd car-enlh
Adjustable, seoaralely sel lineer acceleationand doeceleral oo ralos (006 Lo 30 =ec)

Safety Coatral ci-cuitry quards agaivst autamaetic restarting ciequ pment gfter resunption

ol rlarrapled g-G incarming aower,

Regulalor and Coaralar's Caalrols solaled om a-cline lor samsonnal prelaclion,
& Arnaiurevollage and ourent feedoack izalated to assure saparalion o gower and
rugg Jdleale s eieuils,

Hardware ® Coaveniently loated scraw terminal connections for neaming 8- and oufgs ng
dbo powear allow pasy cable entry and conneaction.

® [irc.ait Brgake oRLSEs poLstie opening of 8-c Ine Gircitia order 10 help protect
Power Cube f-om armature s1ar gincu t

% Pratect on f-om momartary surges on a-2 line and frarm d-2 lzad trars ierts.

Plusconiraile s nivst bo connected 10 a shod-circu 1eys- 2.5 Enclosure — NEMA Tepe 1 2is generzlly defined

tarm dezignad to oparate an alant gawer supalies with as an infdaar enclasure taat s dusttight and oiltight. 1tis
rnadman permigeible s lable symmatical BMS Sl des gned to 1es st fibers, viags. dast 4 rand light o
ourrents of 5000 amaeres. (Rete ta Takle 2.00% splashings. )

WARNING

D3 NOT OPERATE THE MINPAK PLUS COM-
TROLLER OMN POWER SUPPLIES WITH AVAIL-
ABLE SHORT-CIRCINT CURRENTS IN EXCESS
QOF 50 AMPERES. DAMAGE TO EGUNPMENT
AWD PERSOHAL IMJURY MAY DCCUR. EXTER-
NHaL DISCOMMECT MEAMS MUST HAVE ABIL-
ITY TOINTERRUPT A SDM AMP EMS CURRENT
FALILT.

A



Tabls 2.B — Ramots Operator Control Siations

When Using a Specify Funclions Provided
MinFak P ] tor'
&rér:m“;s E;::,:: . SlarSlep Spead Satling Run;Jog Forward ' Revayss
With: Model Rockes Switch Potant|ometer Selactar Selactor
Baazic featuras atas bi=E ‘iz Y Mo
Istandard unidirac-
sicra Sfatiom
SEMS Tom 4 @518 ‘faz ‘Yz ‘faz M
Siaton with basic
1eEm. =a
Explesion-proof BoIT Yaz Yoz Yoz Mo
SrEton with basic
Faaturss
Baazic featuraz plus ACAs bi=E Rk feE Yes
armatura reve sing
istandard revarsing
SrEton;
SEMA Tyae 1 A ez ‘az ‘az YaE
SrEton for avesa-
ng
Explosian-procf Q16 ‘oz bt R Yas
Staton far
TEWEIZING

Table 2. — SpecHicatllons

A Line input Yollage
2300480 VAL (nawinal, 80 HZ;
220240 WAl frominal, S0 Hz)

hree phase onky

Ling Woxlbage Varisrdion

+ 10% of nomi=zl
A0 Lime Fraquency
Tarae Phase, s0:60 Hz

Line Frequency Ramga
4B-52 Hz
Chutput Voltages
{armature and flald}
sed Table 2.0
Controller-Drive HP Hange
3-20 ayith 230 VAL inpu)
3-440 {with 460 VAL input]
Diraction Contral
Slardard: Un direelion
Captionally: Forwa o/ Reverse
Maxhimum Speed Ld|ustment
70 ta 100% =2f base motor spead
[dser adjustalle:
Mlimitum Speeed Adjusbment
Ap 1 30% of hase matas speed
[t addjslabile)
Qperator Specd Adjustment
lilinilely andjuislable: wilh
optional zontrzl pot
(i 10 100% of pase spead:

Qperater Torgue Adjusiment
[7fin taly adjustahle at
cational cartrol oot
[* 0 b 20% of rated |oad)
IR Orop Compensalion
b &% ot rated Izad
[uzan adjJstaklo)
Conlrallable Speed Range
201
CurrErl Limdl
Factory shipped: 150% of full Ioad
Llse- adjuslable: 10 Lo 1503 ol Lall luad
Regulatar {with 85% load change)
30 5% win velage ‘eedback
1.0% with speci‘ied tachamater feedback
(1.5 with speci‘ied tachameter feedback
MInimiuim Load for Staivke Cperation
9%

Aecelerailon Deceleralion Retes
0.5 ko 20 sac. |inear time
aisesadjusted separately]

Armature Slreult Overload Capeclity
* 504 of asmatare current rat ng
foe 1 minute (me.)
Efficicncy {rated speedivated load)
Contraller onky: 97
Carripleler driva ineluding
et BhE [hya pall 5

Dizplacement Power Factar
BE% [typicall 1
Ciruiit Breaker Rating
3'-“:' HP @ EHI 1|.'Ilr'||: i t"::' :‘:'-HF'
320 HP @ 450 VAL — BD AMP
15-20 HP @ 230 WAC - 100 AMP
2570 HP i 460 Vas - 100 AP
Transient Frojaction
FACY and Output RS Cirouil
Controllay Service Factor
1.0
Dty
Centi oy s
Amblent Temperalure
Storage: A 550 (32" 0 157 "F)
Cpotation: 0-40°0 (327 1o~ 047F:
Aelative Humidity
{slorage and operaticnal}
B o B3 owitnout condensaton
Dpetraticinal Alfitudo
Tz FH) T (10000 ADOvE
sea lawvel w loul deraling
Controller Weight (approx.}

BO G 1353 Ko
Caniraller Dimengions (LYYD)
26.73 % 14.00 % 13.00 Inch
(G784 x 30540 « 3302 KM)
Frontal Swing Projection
TACD [nch (2556 KA

2 lypizal percent ahawn. Esact igure cependent o~ motor base speed and frame = e,

4 dssurnes proper installat on procedures




Tabla 2.0 — D=C Motor/Conlrollar Transformer Specificalions

o-C Peowar Translormer
VAC | AC o-C Arm. 0= Amp, Supp - T
Condroller i Arm:s Amm. | Amps | Fleld Mz | Capac :,'l'r‘;-"“ hauh“'dﬂ
Model Humbers| HP [ 60 Hz | (BM3) | Mohs) | (awg) | Yohs a: Lt
140370 2 230 12 240 12 120 7] alkIc | g
G 230 20 240 20 150 a BO00 &l 214
T-1.% 2 EEfa) 740 it 15 3 A K il 11¢-"d
14 230 G 20 35 140 & HOQc &0 16
lacy 1 - 230 b 2410 bo 10 2 GIEH [N 11y 23
14032 20 230 GG 240 e 150 & G | 145 i a0
14C3° 5 a 460 ¥ 500 G A040 = =T | b | o
s 480 11 S0 0 a0 ] GCHIC ] S k|
7-1:2 AB0 14 B0 14 a0 o B0 &5 31202
11 480 14 S0 i Jid 3 SHIC ] 15
15 ABQ 265 B0 a7 304 & S0 115 &3
21 480 24 S0 bl L o aRI0 145 a0
14053 3 20 460 | GOD 43 b [ H | i) HOOC 175 35
i) 4R ar 4100 51 300 5 GI8H [ 20y a
44 40 33 A0 HE aod 4] I | 250 B&

O Becanse of nature sffield loss a-ctective cisauitry, this supphy must anly be used for matar f eld sxctation.

v Maximam aermissible available syrmmetrical AMS fault carrent win MEC or CEC extamal aoo-oved discoanect
and Class K-5 Fuses ahead af taa cantrallar.

v Drves have peen designed o masi num of three units 220 maximam transformer rating.

b nomum regu red BVA s za s TR BWA for propar oparation.

=l







SECTION 3
INSTALLATION

A.0 General — Th 2 Scctlon outlines tic ploccdures
that are 1o be Tollowed (ordor to propesly nstall @ Min-
Fak Pias cont-oller

Tae d-c mator shodld oo installed and wired in accor-
dance weilh inslallalion irsluclicos suppliesd silh ago
drive,

Trere are cerlair gonaresl warnings and caolions Tl
should be kept in mind before plandiag begins. They
shauld be conside-ed & ganaral checdisl which. 1 ol
lowed , willmninimiza nstallaton aoblemsand dec-ease
agsemibaly L, Aes o oser aid. ey eare | slod o,

DANGER

THISLMNIT SHOHILD BE INSTALLED, ADJUISTED
AND SERYICED BY QUALIFIED ELECTRICAL
MAINTENAMGE PERSCMNEL FAMILIAR WITH
THE COMNSTREUCTIOMN AMO OPERATION OF

THI$ TYPE OF EQUIPMENT. THEY SHOULD
ALSCT BE FAMILIAR WITH THE POTEMTIAL
HALZARDS INVOLYED. IF THIS WARMNING 1S NOT
QOBESERVED. PERICONAL INJURY OR EQUIP-
MEMNT DAMAGE MAY RESLUILT,

DANGER

BE ABSOLUTELY CERTAIN THAT A GROLUMD
WIRE FEOM THE INCOMING &A-C POWER LIME

IS PRUPERLY CONMEGTED T THE CHASSIS

GEOUMND TERMIMAL PROVIDED., WITHOQUT
PROPER GROUNDIMG, PERSONAL INJURY
MAY QCCUR,

WARMIMEG

THE CONTAOLLER REQUIREE A THREE-
PHASE POWER SUFPLY THAT PROYIDES El-
THER 230 VAC DR 460 YAC AT 60 HZ. OR 220
¥ac OR 440 VAC AT 50 HZ. IF CORRECT
VOLTAGE 15 NOT AVAILABLE, IT WILL BE
MECESSARY TO INSTALL A TRAMSFORMER
BETWEEN THE POWER SUPPLY ANMD THE
COMTROLLER. DQ WQOT OPERATE THE MIM-
FAK PLUS COMTROLLER OM POWER SUP-
PLIES WITH AVAILABLE BHORT-CIRCINT CLIR-
RENWTS IN EXCESS OF 000 AMPERES. DAM-
AGE TO EGUIPMENT AND PERSONAL INJURY
MaY OCCUR.

WARMING

THE USER IS RESPONSIBLE FOR CONFORM-
IMG WITH THE NATIOMNAL ELECTRICAL CODE
WITH RESFECT TO MOTOR, CONTROLLER
AND QPERATOR DEVICE INSTALLATION, WIR-
ING AND START-UP. THE USER IS ALSO AE-
SPONSIBLE FOR UNDERSTAMDIMNG AND AP-
PLYING ALL OTHER APPLICABLE LOCAL
CODES WHICH GOVERN SUCH PRACTICES AS
WIRING PROTECTION, GROUNDIMG, DS 0N-
MECTS AND OVERCURRENT PROTECTION.

3.1 Layout Guidelines  This Parayraph lisks rec-
cinrmcaded layoul procedores cemme Lo all MinPaok
Plig contralles.

Gudeling 1 — The M nPak Plus controliar is desigred
as a wall mouAt ar panel-mauntad unit. 1t is 10 0 hung
wit7in 10= of vertical with t7e rear of the Cas net maunt-
ing brackets firmly rasting aga ast the maurt ng sur-
faco, (Do nol position the Casnat an a horizoatal sur-
facs.]

Guldellng 2 — It s necessany 10 leave anleast 3 G nch
1R i) cledranoe aabwear conl-cllens inclading Lep,

H iH
(200 MM
PO B
]
0o HaT
FLA.CE DEVICES
IH THIG &RES i
a
=
15N q
.—r 975 MM I-ll-:-li-
. 2
i
i I
SF =y e
£ .
R

b
Figure 3.1 — Wall ar Orpen Fanel Wimmam
Mounting Distances



Lotlam and side, Ths uncosiracled anca allosws lor
proper air gircalaton th-zagh the neat sink. Do el
placo the contrallor direothy (aa carncy, Loave of least 8
inghes (200 mn) fromthe top aré i nghes (150 mm) famn
Lhe ballom el e enclosd o, (Roler Lo Figdra 3010

Guideling 3 — Siqca tha controllers Cowver is hinged,
additianal clearance must ae provided 90 the ‘outs
side of tha Chassis, [Aedar bo Figurs 3.1.)

Guldeline 4 —If maurting the contralier within 3 larger
ericlosure, g nat place L direclly nacomern Leave al
lgsst 8 aches 200 mmy from the op or 6 inches
(1&a0mm) framn the bottom of e enclosura. Alsa leave
Ginches 200 mm) hetween the e wlosure side walland
L unhingsd sidae ol lhe coalralles (Beles loFigara 3200
Heat b lds up at the cabiner' s top and may exceed the
Eormnissiak ins do ambdent temaciatdrz appes lim t, AL
tag cabivet's hattom, the uqit masgt be kigh enough 1o
alicw air to low upwards,

’ r:a.:?nm' -~
B WA
"\_LLB' P
7am
- —
i ..._.I'.Il__ 1. sl
o Pl S
i A :
L I.l__.-" ¥ :
i_ _-*'"f'.’-r-"’x | |
e __'___,—o—' - 1
o -~ | i
T B 1L
(130 FM }
-.:'E::“:::" 3 5 ....... e -

Figure 32 — Enclesure Mounting Minimum Distancos

Guidaline & —Ropardkess of e acove placcmoal
gu daliqes, the usar & ‘aspons ble for providing ambi-
et temperatines that meet tie contraller’s soacifica
tzns. Far units mouated on an apea pane! a-wall this
range is 0 - 0% 32 -1044F),

Guidaling & - Conduit knockautz ar a-oveidad an tap
and oatte maftiis cao net, Plan contreller alacement on
Lhea weall or pasiel Lo allosy lor cond ait mans., Progsr sara
should 2 ta<en when nstalling coaduit to maintain
ME®MA 72 [ype raling.

Guldeling T —fthe confralleris placed inz larger enclo-
su-d. do ol place sa Lhal Lhe Gower i usad, cannat
ewingg oaen at least A ninimoen, Allgwe ng “or g foll
0% mwing aids subesegquenl ioeslalalion and Lroo ol
shoating. (Mate that the Cover will swing cpen to the
It

Guidalina B Do not -oute tha tachometar feed zack

10

sigril cable, i used, wilka-coor e contral r o i
ing. Alss usa the soeaified w e f27 this function.

Guideling 3 —Tho controller equires a throeo-phase
power sUpply that ooow des either 230 WA ar a6 VAo
el BOMED Mz 1 corqect voelage is nol aveilao ke, it el b
necassay to install a transfo:mer catmean the cowar
supph and the contralle-

WARMIMNG

DO NOT OPERATE THE MINPAK PLUS CON-
TRCLLER ON POWER SUPPLIES WITH AVAIL-
ABLE SHORT-CIRCUIT CURRENTS IN EXCESS
F 5000 AMPERES. DARMAGE T EQUIFMENT
ANMD PERSONAL INJURY MAY QCCUR.

Guidaline 10 — Altough adto-lans oimers may sheg
up and step down 8- powes supply voltage, they do
nok iselabe the diven system fram the a-c line, Usars
shzJld cansider 1sing an szlation fransfarner ifthe ap-
plication conditions warrant it

If &1 isolation or auvia-transforrmar is wead ahead o the
controller, the disconnact switch should e slaced on
Lha g-o poove line balwesan e posver soaros and he
trans‘crmer or mary, Again. use a f used discinect
il [OW mit oser w0 rcuil Drpeanr lppe swileh be-
cause o the high inrash of ransfone- equ pmegt..

Actibolal oo brazns'orrnaris ol necessary unless Lha ap-

plization coaditions -equire oae. However, 15 Ls8 pro-

viddes dislirne] pdvailages, Wilh an isolalion lanslerm-

g

® Perssonalinjuyis guarded against s aould accidental
cantact oe made with an electrical canductar from
the drive,

® f-o ooower ling disturpances. or fanserts, ae
minmized oy an isolation ransformer, terehy e
ducing or elimingting danage o other s5ichstate
gqJiament JOWer-cOrvers S0 comasnents in the
controller and ather user-equipment on s same ac
liqe:

# The transfomer provides electrcal selation be-
twean the B¢ power lines pnd the drive mnstor
Damagng cu-rgats may he elmitated ininstances
whg*g & d-oantput agcidentally becames g-ounded
ina Jnit wne-e the &o elecirical systam is groundeds.

o~ detailed information., refar ts Paragraph 3.4.

Guidaline 11 — Tho Mational Clecticesl Godo reoulics
that a th*se-pole, fused discoanact switch be nstalled
ol thaincarming a=c bne ahead of the controler to pra
wicde Bararich o reail protaciion. The lasassnould s Class
=

ILig receneriericed Lheal Lhi d soon el swileh b plaoed
witain easy reaca o aperatiag and maiateance per-
sorel Da mol place ilinsids g su-rounding anclosue
sinne qabinet doors may he laoked. (Cansalt your [ncel
[HATa 3E5 |

Mate that tha staqda-d POWER CYGFF cinzait breacar
15 &1 1]‘|II3I}[:II'_'I|D Clrcut brea-<or EDSIQHE{J E"Il'g.l' To |JII'_‘I".-'|I21l3



ovgr-currenl soolection ter the ntomal Powes Cubes
containing t1g powe - sgmicsnductyes tgaquld not be
cons dored & asascl main dissoanect dovice,

Guideline 12 — It '= necessary 0 connact the GRND
(Ercen'oround] wire o he threc-cond achor insoming
a-c line tz the tarmina! grow dad an tha Casssis. Ring
Ty Lol CONACCRS s secalmimendod, The usar must bo
suqe thal the groand wre s connectad 1o the plaat
grou el ak the source,

T molor Farme shoold alsa be grooaded, [nonany
casen it s adequate 1o use @ sorew 0 the coaduit pox
riag- tha malor,

Guldeling 13 — Athermostat is 56 to g.zrd against
malor overioad aqcleclion, ILis essealial lo propesdy
oonaeqt the matar thermastat to connectiaons 34 aad
132,

CAUTICMN: Exteraal overlosd dev ces nusthecn-
nected bBetween term nals 32, 33, 3¢ and 132, The
driva will not stard withowt tharm.

Aoter o Figare 3.4 waca a ypical Dpcators Slat on
eohematic is snow.

Guldaline 14 — When planing sicnal ar contral wire
runs, fallzw these practicas:

¢ Conddits saould oo stoal,

# [ithese conddits cross <80 WAL canductars, nake
sice the cross 5 &t 5aY

® Do onot coute signal wires througa juactions of
terminal boxes that contain non-signal a-¢ o g
i1 2300 A5 wires,

Guldeling 15 — Operational altinsde aaove sea lewvel

ey el arsosad 3300 11 10000 m). Darala hoesapower
A% far each 1000 f {300 m) ahowe this altitude.
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3.2 Mounting — This Paragrapa sutlings the aroce-
chires ta ne ‘ollowed 12 maount 11 MinPa < Plus coatral-
lear.

Determine the exact zlacament of the Chassis on the
Faacl sBetcr o Figuns 3.3 tor maantng dimensions.)
Soribe the panel. Or | thres holes arge enoagh to ag-
cept #10 mounting Loz, Scrape the pa nt araund the
hzlestz allow washers and boclts to meke e groundcoa-
tact,

Choosa faur 28 nch lug oalis. Tha length depends
paathe death of the enfire ma.anting sarfzee. Mount
conlroller asing luy bolls

3.3 Power Wiring  Tha Parsgraph brg'ly sullines
Thc o s i B folkeic o wicawiing -G Poii S0sG-
phy Ines to the contraller and d-¢ ool qirpoits i the
crivez, A s conreaelion diagram s given al Fguns 3.4,

DANGER

BEFORE WIRING, MAKE SURE THAT A-C LINE
DISCONNECT SWITCH 15 LOCKED OPEN,

EVEN |IF POWER HAS NOT BEEW APPLIED TCr
THE INCOMIMG LINE, THIS PRACTICE AS-

GLURES FERSOMNAL SAFETY. IF NGO LOCHOLT
DEVICE EXISTS, REMOYE THE FUISES WITH AM
INSULATED TOOL AMD FLACE A WARNMNING
TaG OM THE BOX. IF THIS WARNING |5 NOT
OESERVED FERSCNAL INJLIRY MAY RESULT.

All imtarconnect ng w re should pr mesily 2o sized and
installed in confarrmance with KN.C.G., S05, or local
codes, Aafar lo tha sonlroller and molor namaplalss for
electrical data, Meote that long cable iuns may reguice
Lhal & larger gaugs e wsed o avsid ekcassive v llage
drop. Use of stranded wire, a1 9 strand, i3 also rec-
crirmeided, Wire acco-ding Lo Figura 3.4,

Afte-wiring, gxaming all tgrmingls 1o detgrmigthat 2o1-
rigclors dre coreclhy medda sl bdth onds. Conlinm e e
identification. Examinethe ‘irnnass of the conneations.

WARMING

DD NOT ALLOW CONDUCTORS TO GROLUIND
O THE CHASSIS. CHECK INTEGRITY OF ALL
WIRE INSULATIOM BEFORE DRAWIMG. RE-
MOYE ONLY ENOUWGH INSULATION TO MAKE A
FIRM TERMINAL CONMECTION. FERSCOMAL
IMJURY COULD RESULT IF & BARE WIRE
TOUCHES THE CHASSIS.

3.4 |splation Transformers  Although a1 aulo-
trans ormar may Daraquired gscaase of a-2 line va tage
lewels, it 5 naasle 1o argeide a numaer ot beqefits g1aq-
cle-d wilh 2 solalion ranslorner,
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T gune-al regairement: fer o isolation lranskeanc
RrE

Taree phasu

A to 8% imgodanco

Mon-egulatod

Sinussidal cutpur

BOAB0 H2, as negqu rod

150% averload far 1 minuta ()

a % 8 & % @

Refaralse ta Taale .0 ‘or specific infs-miat on ontrans-
farmer =izing raguirameants. In tha “Transformes ool
uenn gt the right, naxirmem KA end rated 208 figues
ara listed in elalion o speo o d-crmolor o WA il
irg .

Aaliance Cleckr ¢ of ez a ndim cor ol sokation franstar -
ers snitable for nse with the MinPak Flis controller.

3.5 HP/Currant Jumpar — It is nacessary 1 in-
spact the Cumant Scaling/Hosepower Jumpes an tha
Aooulator kMogdleto bosare that tis connacted corract-
I far & spesific drive molar,

Step1 — Onthad-ive mator, [2catethe nameplate, Mote
tne ‘ull-load carrent.

atep 2 — O if cuTent is aat 2aown S0 e nanealate,
resfiar Lo Table 3.4, Relala the columas in the lmble sl
known motss data. Read agross 12 g right aolum-a
imarked “Wole s Currenl.” This Py ara indicalas Lha prop-
Br jurnper connect 51 to ma<e on the Madule whare 8
colresponding numes s ctohed.,

Table 3.A — Horsepower Callbration

230 val | Molor Current | 460 V&G | Motar Currerd
HP Pirn Conmaction HP Pin Connection
3 13 3 5.7
3 19 5 10
T.0 27 7.0 13
10 G4 10 14
14 27
15 > a0 3R
20 i " B 45
a0 Sl
4] 7a

3.6 Regulation Mode Jumper - Tae MinMak
Plus cart oller of drwve requalat oa. Taefirst, whicais fac-
Loy mhippad, is armealare wollaow leedoaek (8]

Crpt onally, the user may 8lsa use tashometer ‘eed sack
oD diation. I ardc o use this modcs, aowicweer, thc
RAequilatian Maode Jumaer, ons eqd of which = gernge-
nerthy freed to the Begalatar Medulz, must be mcved to
one of two postons. Detzils of jumper plazement 28
nated in Section 7, D-3869,

DANGER

IF ¥OuU ARE UNSURE WHICH REGULATION
MODE A CONTROLLER SHOULD HAVE, IT IS

IMPORTANT YOU FIND QUT. IF THE JUMPER IS
NOT PROPERLY CONMNECTED, PERSOMNAL IM-
JURY MAY RESLULT,

COMCUIT KMOCH-DUTE

THREE PHASE
IHCORING

A-C LINE
L1, L= LS

TERWIMALS
Fi1-F2

FCTOR BHUNT
RELD

TERMINALE TERMNINALE:
&1 AR 132, 53, 34,52
MOTOR EXTEAMAL INTERLOHCH
ARMATURE FROTECTIYE CIRCUATRY
CIRCUIT (WFITOR THERMOSTAT. ETEC.:

I Higa HF anils ams 2 dives. y arakas ol [oeee HP dnilz, above
i, des 1o ol FEskaris ad0s we in Bedbask losp
Step 3 — Cnthe Regulaton Module, locats the 2caling
pins. (Re'e- to F gura 3.6.) Mear tham, lacats the black
Erlci-Tad | B2 Juirrgazr, Do rrst prsaeec: 1T I 1T 1S5 Sonnectod 1
the proper gin. I it rmust be reconracied, carafully 1R
connecte s hausing stia ght ap and o the pin, Sldethe

conaests s streight down aver the proper on.

Figura 3.5 — Three Phasae Minpak Plus Wiring
Localions
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WARNING

DANGER

THE MACHINERY BUILDER |5 RESPCONSIBLE
FOR INSURING THAT DRIVEN MACHINERY, ALL
DAIVETRAIN MECHANISME NOT SUPPLIED BY
ARELIAMCE ELECTRIC AND PAOGESS LINE MA-

TERIAL ARE CAPABLE OF SAFE GPERATION AT
MAXIMUM SPEEDS. FAILURE TO DO SO CAN
ARESULT IM DESTARUCTION OF MECHAMISM OR

MATERIAL AMNLD FLYING FRAGMENTS,
DAMGERING QFERATING PERSDNNEL.

EM=-

2.7 Overspesd - The D0 molor is pedoerinance
reclerdd 1o dewelow nameplals hossppomses o aper-
ated At rated base speed. The aaze speed of te 0-C
Matol 5 otinaed as e spcod At nech the oo sl ap-
eratg when pezited with reted a-mature terminal wolt-
age, awed shunt fald, curent and when coupled te a
driven load -equir ng rated torque. Tha actusl sp=ed at
which the matod sl iun wadc thesc canditions sl tll
withir a ranga of |1 7.5% from nameplats base sooed.
Two cal pase speads for industtial B2 machines nolude
GE0. B0 150, 1750 and 2500 FBPR.

Many [-G mach nes are alsa serfonmance rated (o ap-
craly abwwe oase so0cd in g “eonsianl norscpower” o
“figld weeakened” nade. These D-0 nach nes may be
incorporaled  nlo adjaslasle speed  drive sysiens
which allow controlled redactiza ia shuat feld cureat
while maintaining rated  armalwe lerning v llage.
Whan so oparated mast of these motors will del wer it's
Tatod NGrSc ool ab Q' Srilllﬂd actwean base spood
and the indiceted mas mum f eld weakeqed spead. A
-2 machineg wi1an 1150 AP M base speed and the ca-
pabilty o be aperated to 1950 RPM ina field waakaned
rodc vl e nameplatod - 1501950 SPM.

Althawg 1 raraly emcoualered, & single comaonant failu-a
T3 QCCUr Wi the deve controller thal can apohy ar-
imabare vollages 1 oeseess ol 100% -aled armalura wvall -
BCIE 1o 18 matarn, causing the maotar sneed 10 sign ficant-
Iy excaad alher base spead o rled Tald weakenad
spead. Underthese conditions, motar speed may be nn-
responsive o e eperalums spead pelenbicnelor andsor
cthar sperd references. Should sush a condition ooaur,
e deive must be guickly slopooed wsing e appropriake
"etop” pushbnttsn, and the fzut cond tion looated and
corcotsd befene tetuming tie drive to operation.

Curing such a condtion, the 0-C mator, assacated d-i-
vilres o cgquiprncat, doven machinesy arsd the diven
procese jitsalf may be subjectad ta operating speeds
will 1naxeess of normal ratad speads, As 2uch tha ‘ol
loning oo sidaral ors ara necBssg sy

Al Tieliance Electric Drive packages manufzctared ate
Fobeuasy 11982 [wnere the molor ard conlrolle: g
Rath nanuractured v Relizace Elactric s firrn shed
Legeibsar oo hesarms Balianca Sales Grder) hava a masi-
mumn sate saeed (M2.5) n axness of the speed that
wiould ooeus uades e singla poeonl [gilure discossod
gbove or are equipped with 8 saeed limiting devica
such astachsmetct oss and oversaooed siotection,

a-matieg voltage relays or 8 motos oversaesd switch.
phssumMing tc dve codioment is opesated an tnes
phese powmer sapplas listed belaw.)

Rated Raled A flaximnuns A-C
Armeture Line Line
Voltage Valiage Valtage
A0 wnlls O-0 =30 volls D0 203 walls A=
SO0 wolts D-0 il} windrs -3 a0 walts A

Ifthie abowe A-C and O-C woltage cond t ons are 1ot ap-
plicable 1o the installation in quest an. then thecames
tha recpaasibility of the use - to calcalate atlairabla ma-
tor spead undar the single com 2onent failure condition
using Lhe procadure collinsd below and Lo owar [y Ll
this speed does not excesd the M.2.2, of the matar,

CHART |
WA = Mom nal Avks Hoc-1o- 0o vollage
S = Base speed At il f eld aad rated anmatue
wit lagu
Eq ML) = Armatare waltags na load
M = Ma sals apoialing seocd

Was
Buex = 1489x LCg (ML xSp
Thea molor Masirmom Sa'e Spead, which war gs @25 g2
functian af moater frame diamster, a2 listed below, Ex-
aninatian of the motor nameplata may indicata &
P53 slightly diferent for that spec g mach na. Intast
s, molur mamecdaly M35, lawas aracadanca.

Rel@mnca Maximum Rekanca Maximaum
MWertar Crpanraling Muatior Ciparating
Framea Spead, Frama Spapd,

Siza RPM Siza FPM
b 300 BaO0ATE Z2VED
a0 SO0 5200 | BE00ATS 2850

B180ATE 5000 BSEOATE 2175

Be AT L300 BeaosTS 2100

BESOATE AA00 BE/0ATZE 1720

REF O I 300 BueonT. 1800

BR2DATE as00 B12m 1600

BasnATE 3400 =S P H| 1440

B14G0 1200

CAUTION: Motor ramesnatlistedintie abovetao-
utatior, or mators mangfactarad oy aothears, may not
coelate within their max mum safe speeds. when a
sirgle poinl lailure covors. I Lheese cases, il Bo-
comesthe responsibility ofthe aser toveriiy the ma-
las magirnomn sale ope-aling spaewd and conl
using the procedure anoeel that atta nable motar
spaed undar & single poinl "all cond Len lalls ba-
low t1e rmasicnum s8'e oparating spesd.

1+
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SECTION 4
START-UP AND ADJUSTMENT

4.0 General - Tals Soectionprovides stat-ug and ad-
justmont proceduncs to b feilowed aftor thae assembly
and installation of the cont-oller is complata. All iaitial
cparat on choo <sand final adjdstmants to the cantrollz
must a2 mads nconformance o tha proced ares, wam-
ingz and recemmendations listed here,

DANGER

THE MINPAK PLUS CONTROLLER |5 AT LINE
YOLTAGE WHEN A-C LUINE POWER IS CON-
MECTED T THE FPOWER UNIT INSIDE THE
COMTROLLER, BEFORE WORKING QOM, QR
TOUCHING ANY INTERMAL PARTS COF THE
CONTROLLER, REMOVE INCOMIMNG A-C LIME
POWER AT THE MAIN DISCONNECT SWITCH.
PERZOMNAL INJURY MAY RESLILT IF THIS
WARMING I3 MOT FOLLOWED.

DANGER

DURING INITIAL START-UR THE CONTROLLER
AND ITS ASSOCIATED EQUIPMENT MUST BE
OPERATED AND;OR ADJUSTED OHNLY BY
QUALIFIED ELECTRICAL MAINTENANCE PER-
SONNEL. THESE INDIVIDUALS SHOULD BE
FAMILIAR WITH THE DESIGH AMD QPERATION
OF THIS EQUIPMENT AND WITH THE HAZARDS
INVOQLVED. PERSCOMAL INJURY AND/OR DAM-
AGE TQ THE CONTROLLER COULD RESULT
FROM UNFAMILIARITY,

4.1 Power Cff Inspection — It is necessany to
make a supcriicial inseection of the MinPak Plus con-
troliar a1d its assooiabed anits. Tha purposa af this
check 2 to ook ‘o possicle phye cal damage o m
proper cannections.,

Insoect al plug-in Maodification Kiis, Test eachfo-afi-m
mauriting cond ition.

Each zaanld be mechanizally oaanected tothe Reqnla-
Lirr Mlodule by means o & modnating posl scoaw Each
shaald be electrically connected tothe Module by 3 se-
rives ol presreclle ] pores. B oany el L pires are benl, ionpeooeer
cperation results, Exam na tag o 13 W nake sure they
dod warleslly paralled, Gnly one pin may [lhreughabole
inte kKt

[nsaect all serew teminal cornactions on the Med fiea-
tion Kits. lMake sure the wires are ‘innly connected. Alsz
ks s hal thec s caough insukatiorn an tac wics
to pravert a smort oatwean the cond actons.

[nsoectthe signal winng fremthe Operator Contral Sta
tion. I° & Local Stat =1 is ased on the Cave-, thare are 2
connecters that mate with the Regulats s Module atl ns
32 (AED) and 22 (GRM]. {5ea Figara # 2.}

If a Remate Station = used, aeeries ofwiveg will oo anect
Lo individugl lesmitgls on e st eormaonled o0 1me Ae-
mate Opeaior [Mtedace Madule, [This Madule is
incunted on Lhe Aegulatar Bodule. Rolcr b Figunz 4.7 0
Determing that all wives arg firmly seated in 1 termingl
stia,

— g

REFEREMCE
AREA

& s man

REKGTE FERATOR
ADAFTER MUDLLE

B~ EWDey P (¥

Figure 4.1 — Regulalar Module Kh Locatlons



CALTICN: Allhough a magosr rody b wsad lor Lhis
test, itoaeis used all concucts s betwean the drive
molor and e MinPa«< Plus cantroller are o ba dis-
conaested and moved sside. The megger's high
H'I:JHE’I-QE CAM causa ﬂamaga o the controllsrs
clrouhiz.

Stap 1 - Allach o kad rorm b atoneeeles Lo Lhe -
tor frame o make a simple resistance check,

Stap 2 — Touch e test prooc b cach of the bwo power,
twio thermastat, and bwo | eld lesds 10 the notose

If te reading to cround ca ary 2o nal is less than
100,10 ahms, 8 ground sond tioa exists.

Stepd — Faground condition exizis, inspect the maotar
tharzaghly for irtaral shorts,

Step 4 — YWhen the ground ng condition is cor-ecied,
racornnasllhe sonductors [ren e bd nPak Plus conbnol-
ler,

Figura 4.2 — Lacal Faceplais Conneclars

Mk sure all wires are connacled.
4.2 Motor Ground Check - 1 may be nocussany A
le make & cheos ol Lha d-ive moler lo assurg al no 4.3 Power On Ad|u3tmants — Onca all e pa-

i ; ; [mirary posver-o’] slkale adjoasimanls ave baaen sar-
d — ather than eath ground — exist : ’
wﬁ?;ﬁ;?flﬁiﬂjdﬁ qufyer thm garh greun B farmed w1 acceptable results, the a-c line povwe-is 1o

Figura 4.3 — Threa Phase MinPak Plus Imisrnal Layout



Br acobiod Lo e coatralker, Bl e load is not con- 4.3.1 Ragulator Madule Pats — The Ao lalor Mool
nected. It is impatant 1 ollow these steps closely. Ob- has six adjagtadle potent smeters mounted oA it (Refar
serva all cautions and walninos, to Figurs 4.4 0 Tacy control the follow ng fanctions:

DANGER

WITH A-C POWER APPLIED AMD WITH THE
POWER ON/OFF SWITGCH IN THE ON POSI-
TION, HAZARDOUS YOLTAGE EXISTS IM THE
CONTROLLER. EXERCISE EXTREME CAUTION
WHEM PERFORMING THESE TESTS. PER-
SONAL INJURY CAN RESULT,

DANGER

IFGIRCUIT BAREAKER HAS TRIPPED QR FUSES
HAYE CLEARED THE FIELD SUPPLY. ITS YWIR-
ING MUST BE INSPECTED FOR DAMAGE.
REAPPLYING POWER TO THE DRIVE, THE
FIELD VOLTAGE MUST BE RE-CHECKED FOR
PROPER VOLTAGE AT MOTOR TERMINALS F1,
FZ. IF THIS VOLTAGE |5 BELOW 90% OF THE
FIELD YOILTAGE SPECIFIED ON THE MOTOR
MAMEPLATE, THE DRI¥YE MUST MNOT BE
STARTED UNTIL PROPER VOLTAGE IS OB-
TAINED, FAILLURE TO FOLLOW THIS PROCE-
DURE COULD RESLILT IN OVERSPEEDING THE
MOTOR ANDOR THE MACHINERY COUPLED
TO THE MOTOR SHAFT AMD POSSIELE FATAL
[ ML R

w oz mum spead fall SCW: 50 -70% spead)

& PMiqinum speed [full COW: Drive Min. Sneed 9%
w dcneleration rata (Fall OO

% [aoalaration rats fall SCW

% Currant limit (factore-set at 150%)

# |R corng (ull GEYY

The poleqatiomele~s ars faclory presal for lhe safest or
mast conselvative ojae-atian,

DaNGER

USE OKNLY O HAKD TO HOLD THE SCREW-
CRIVER. KEEF YOUR OTHER HAND BEHIND
YOU, 00 HOT USE YOUR DTHER HAND TO

BRACE YOURSELF AQAINST THE COMTROL-
LER, PANEL OR ENCLOSURE. PERSOMNAL M-
JURY COLLD RESLULT IF YOU ACCIDEMTALLY
TOUCH & COMPONENT AT LINE ¥OLTAGE:

4.3.2 Maximum Spead [Veltage) — The NMax mum
Sneed Paotentiometer on the Requlatas Modnle has
been factony preset ‘of TI% of 3 typical motar case
speed of about 1750 rpm. By meaqs of adjastmant, the
maximumn speed may o -aised 1 suitthe application,
Thea resull is the highast 2osed that can be sat by the

M SPEED

BAIM SPEED

AL RATE

DECL RATE

CLURRENT LIMIT

IR CORP

Figure 4.4 — Regulater Madule Pats

14



Cporalef on e BPEED dial. The contmol range is 70
1005 o rated Rpeed.

[z mathad fol ':JGTDF‘TII"Iir'IQ I the okl snd dosea
pUipmant are cperatiig at an ancestable mazinnomn
speod lor he application & ineasare spoecd with o
tacnometer.

Locata tha Max mum Spead Potestiomctor an the Hag-
ulalor Modula, (Reler o Figure 4.4, Tha letlers MAX
BP0 are srinted on the Module, Mots that $W ratat o0
resrEsenls an ineraass i speed. COW aprasenls a
decrepse.

DAMGER

WHEN PERFORMING THIS ADJUSTMENT PRO-
CEDURE, [0 HOT ALLOW THE DRIVE MOTCR

TO EXCEED ITS RATED MAXIMLUM SPEED, AS
USTEDR OM THE MNAMEPLATE. EQHJIPMENT
DAMAGE AND SERICUS PERSONAL INJURY
COLULD RESLULT.

OntheOperatar Statian. increase the SPFCLD dial slow
v intha direction af 19, which is 100% of full traval. If, as
tho SPCCD dial (s tuned towad the 10 selling. the
speed erxcpads the madimum accepteala speaed. im-
medlately decrease the maimum specd oq the
SPEED dial. Use & s nall nzulalad slol serawed <ivar.

In gome cases, o avoid exceedingthe max mun oper-
alirg sooed. Linay e nocessarg Lo loon Lhe Mesimom
Speed Poignticmeter completgly GOW Baiore tusaiag
Lhe SPEED d al corrplalaly SW

I*the 11} sptting oo the SFEED digl is lgweer thaa the de-
sirad spead, increaso e sellivg on the Masimon
Speed Patettiometer ta the necessary spesd. To in-
croasc e maxi e spoecd, tu ntho potehtiomstor G,

NOTE: A furlher adjugtment may be nepded bud i
should be performed after completing FParagraph
4.3.3. Mote that the mazimum and minimuonr speed
adjusiciants are irleracliva; a changa it ofda affacls
e ofher

4,33, Minlmum Speed (Vokage) — Taz Minimuen
Spaed Palenliomealer a1 lha reguiglor bas bean laclony
preset for drve ninimum speed, 5%, By means o ad-
juslmcnt. Lhs spoead miay bo e sed o lowserod. Toe re-
sult & tha lowest moving speed e operats s 0an aet o
L SPEED dizzl. Thescoalrol ranus is 5% Lo 30% ol raled
speed.

Agan, the moles spoed can be deleminced swith o
tachometar,

20

Wilh Lhe SPEED dial al 2oro posilion and ws ng a small,
insnlated slot screwd e, casafilly fura tag Minimim
Soced Potentiomotoer untll the desiccd mon mam 15
regzhed. Maoie that Co rensesents an imereasa: GOV
reprosonls o decraass,

MOTE: Carefully recheck the maximum speesd ad-
Justmrend for desired selilng Since tha maximum and
minirerm speed adjusimenfs  are interaciive, a
change in one afects the other, Al thnes, it may be
rracessary (9 work baok and fosfh for pracise aofust-
menis.

4.3.4 Accelaralion and Decelaralion Aates — Tho Ac-
nele-ationand Deqelaration Rate Patentiomate s anthe
Aegulaior MMadule haa boan Taelory soasal lor a2 ypical
linear aoceleration rate of 5 ¥ saconDs to mmaxi-num and
1T AT EIJI.‘:-;.!:.f. Thistime can Lo -L'IdJLISTDI'_“I LW £ CErn
of 1.5 19 30 seconds from a ‘ully stopped condition.

4.3.5 Current Wmilt — Alhcagh itwill asaoabhy nat be
necessay 0 make any adjustment i1 the faciory-set
current lim tvalue of 150% of rated load . it is aossible ta
change this govariing walus. [Individeal application
spesd changes o load changes o1 sustained over-
loads may ragaice readjasimant, &lsa, appl saliors -g-
guining torgue imtng o0 accelerating of aigh inertia
loeedls rreay redgdive g chiarge o Lhis vealoe )

Tareducetagtague satpotofthe drive urn the Corrsnt
L it Potentlomotcn Go. Mote, haeeyes, that tum ng
CICW ton fas may prewent the drive ancelerating 1o the
clus red speod,

d.3.6 IR Compensation — IR {woltage) Compensation
15 2 foatiang sl ch mskes dp fo the: ar naluie res stanco
of a rmztor thal cawsas & drop in speed as the load is iq-
creazed, The IR Compensation Potent ometsn s acts
ry-=&t at zarz. The IR compensation feature can be ad-
justed aetween O and * 2% o rated Izad and is used
only for a voltage ragulation made. Whan using a
tachgmeter feedback, the IR Compensation Poten-
fiomstar musl Bbe turned complalely CCOW.

CALUTESM: If tha IR Compansation Potentiamater
[ sot oo vah, motar specd fising coaractoistics
may rmesult. Instabilty and oscillation in motar
speocd will re=alt,




SECTION 5
TROUBLESHOOTING

5.0 General — Tris Soction detalls toueshootng

irifarmeaticn oo the MinPak Plas coatralizr I0s argan Za-

tion is as fallowes:

¢ Goneral oubloshooling concopls (Parapranis 5.1,
5.2, 5.2 and 5.4

® Speciiic synptemiorabable cassefrecammended
procedures (Paragraph .50

» [ieference schematics, photos and dizg-ans of the
contaller (Maragrasn 5.6

DANGER

COMTROLLER EQUIPMERNT IS5 AT LINE VOLT-
AGE WHEN A-C POWER |5 CONMECTED TO
THE POWER UMNIT IM THE MINPAK FLUS CON-

TROLLER. THUS, A-C POWER MUST BE RE-
MCYED FROM THE UNIT BEFCORE IT |5 SAFE
TO TOUCH THE INTERMAL PARTS OF THE
MIMPAK PLUS, PERSOMNAL INJURY MAY RE-
SULT UNLESS POWER IS HEMOVED,

DANGER

THE MINPAK PLUS CONTROLLER SHOULD BE
SERVICED ONLY BY QUALIFIED ELECTRICAL
MAINTENAMCE PERSCHNEL FAMILIAR WITH
THE CONSTRUCTION ANMD OPERATION OF

All APPLICATION EQGUIPMENT IM THE S¥S-
TEM, PERSONAL INJURY AND/OR EQUIPMENT
DAMAGE MAY QCCUR IF INDIVIDUALS ARE
MOT FAMILIAR WITH THE HAZARDS RESULT-
IMG FROM IMFROPER OPERATION,

I acddition to stejr-by-step troubleshoating pracedures,
Lherres @re sune gararalized commenls el should be
keatiamind atalltimes. Thase may He divided inta wor-
ing corors (Paragraph .7, noeming a-c line problcmns
(Paragraph 5.2]. motar problens (Parag-aph 5.3} and
imahanical peollerns (Paragraph 5640

A numaer of cptional kits 1ave alss been developad 10

assist ntroubleshoot ng the dive. Taoeo ange:

 Status/Disqaastic iqdicato: kit wh ch installs on the
fapepiale of e drve & olilizes a LED (o wsaally
ariunc ate 13 critical d-ive fanclions i1 regards o teir
status a= wall as indiceting the specifo fault araa.
(Re‘er to Instruct oq Manual 0-3553;.

R

= Thea Dizgnaostor which is a portable device aboot the
size of & dgiel voltmeter, The Dagnosta- will
gxerc s the regalatz madule ard the d gital drovar
board and logically detarnine the zaerating condi-
tions af t1ese madules.  slsa hes the shiliby to
gilyze tha power 9+idge o ouitny wik Lhe deive is
oparating aad delesmins f a problam exists with n
tha pawer bridoa araa. Tha diagaoetar ases e LODO 1o
visualty eriuacale he kgic oodpoel coadilion ol il
Lesl: Towe Lemimiiels cousnked wilh specilied eushbol-
Lot posilions on Lhe Diggnosle s [aseslkle allow
aCCeEs Lo various wavotoring and voltage:s within tho
conlmlle: vies g Scope or meloer Do assisl in oo Sle-
shicaling e drive,

& Tlhio tost meics adaptor <t arovides @ coaveniont
meerts ol mon tering vollage oo Lhe reguialor ined-
ule with an extemal user supplied voltmeter Feieto
[nstraction Manual [-33970)

5.1 Wiring Errors - Taesiagle most comman prab-
lem areverting aarnal d-o drive caeraton is iqcarrect
wicing within a systam, A mairtenance perzan shaald
spend al least fiva m nates caseiully looking ave: the
wiing be'org taking active steps invobing tests aad -a-
placenenl. Rarmarmsar lhal 2 locsa ar growdesd wow
CaEn ool ina ceairaller that had previously been func-
Lt g correclly i n Lal wiring Lechiiigdos wens poorly
pefarmed.

Fo-lhoee nol =Rmiliar el prope-PinPak Plos ceealroliar
mcing, athar Sectinas inthis naqual nay ae nons.lied.
Fosinare camplos proobkeims, Scolon 7 may be ased 1o
uncower wiring arcalams o the optional RMaoditication
K 1z,

5.2 8-C Line Problems — Thofzllowing arc tvpical

problems ncated an e icamirg &-c line:

& A0 ine vellage incorracl "o Lhe speaci’ic coalraller,
EEicE may sparala cn 230 or 80 WAG @ 60 Hz.

& Nain disconaesl swilch conlaires lases  mproperly
realercd Tor the drive, [The ‘usas rmost be arga snouagh
Lo pragvanl nuwsanoes e ewing yel small g-oogs 1o
protect the cireait and cguipiment on g circuit.)

& Ao conducless mosl be ol adedquale size o he
analicatan.

# |fan isclation transformer is dscd, itimast be sized
accolding o the cequircments of the divic systarm,
The tians ormar 222l must boowired o the corrcet
cutout waltage 2300280 VALY in relaton 1o the
MiaFax Plus cantrallar,



5.3 Motor Preblems — Do et overksak the possi-

Rility that t1e mal nnction may be lncated in the drive

rmalor, The lellowing sleps shioold boecorme pearl ol o

troualashoatiag routing:

¢ Hachecs all mator connections far fimness aad
coltact idant fication,

¢ Check that 10 sbvigus grounds have ocoured on
ary of the wires, However, do not use a meggel
when checking far graurds unless the notos witig
13 the MinMak Plus contraller s completely disosa-
nacted,

® A wnlt-obhmmeter WORY may be naed for goooad
checking without discsnnecting conductors 1o the
MinMak Mlus cont-alle:

s Checktigfieldwindings far openarsbatoond tions.

® Check caatinn ty taraugh the anmahiire and brushes.

Usg term nals &1 aad &2 at the Coqtraller as test
po nis.

ECINETTIEL COETEE CTHLT
bk mnk

1:\1! 1E

—|':r_l:}——|'_'|m

B FITEE A
O O G

Figurs 5.1 — Unidirsclional Cantral Cireuit
{simplifiad}
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5.4 Mechanical - It may be that the maki.nction is
a simnple mechanizal proklen. The lgad an the diive
rreeter rmey e Lo lange, o L iy have oo high an near-
tia. The -esults sre long stopeing times a1d curment-lmit
start ag domands. Thas, the fezdom ar matian of g
load dewvice shauld be considarad.

5.5 Controllar Malfunctions — Table .4 pres-
g1ts an organ zed troubleshooiing sequencsa basad on
a aymptomarabable causeisugoested srocedurns ap.
progaeh. They desalop Irarm e mosl 5 mpla, obyious
malunctzn o mare complex anes,

5.6 Schematlcs, Dlagrams - Incice: to aid with
the troableshaoting process, vacious schenatics and
cliety rerms areinoluded | Mola hal Fesad-ae ngs ara lhe
latest evisians a5 of the dete of aublication ai t1is
inanual. The manudtactdrer cannol guarantec that suk-
sgq.et changes will not aoons altacoga, iF any do,
thay shauld oo minor [n cases o doult, cortact yourla
cal Reliance Elestric Sales Office o O striburtar.

= TE
il

Flgure 5.2 — Bldirectional Control Clrcult
(=impliied)



TABLE 5.4 — TROUBLESHOOTING SUSGEERTIONS FOR THE
THREE PHASE MINPAK PLUS COMNTROLLER

Symplom

Frobeble Cause

Aacommended Procedures

1. FiMUER DR CLIFF Incomec wirng con-
< vHR hraskar necicneg ba colradles
1ips ardimes slzee | froso bl ko DANGER
ardil s ol L iR s IF CIRGLIT BAEAKER HAS TRIPPED QR FLISES HAVE CLEARED.THE FIELD
s SUPPLY AMD ITS WIRING MUST BE INMSPECTED FOR DAMAGE, AFTER
RE-APFLYING POWVER TD THE DRIVE, THE FIELD YOLTAGE MUST BE
RE-CHECHKED FOR PROFER VOLTAGE AT MOTOR TERM IMALS F1. F2. IF
THISWOILTAGE 15 BELCAY 0% OF THE FIELD WOLTAGE SPECIFIED O THE
MOTOR HAMEPLATE, THE DRIVE MLUST NOT BE STARTED LINTIL PROPER
VOLTAGE IS OBTAIKNED. FLILURE T FOLLOY THIS PROCEDURE COULD
RESLLT |H OWERSPEEDRIMG THE MOTOR ANDIOR THE MACHIMERY
COUFLED TO THE MOT R SHOAFT AND FIOXSSIBLE FATAL INJURY
Frorrmenz an o prepesees al (e cisennesl
T Farmowe aeflEto L1, L2, L2 A1 A2 a1d F, -2, onincaming 346 af cotinlles
rFepact wa ksEtion
oo b preower 1 saressl syailch,
™ Ghark for  gvmrgd erand oo a0, W8 sd, A0 AR B and B Nes this ieremal o
confrolar 18 grouns i discoveed, crack ving cenneclions - fowar Cila a-d
b w2 lernindale T eod T2
= I ren e exists, i the rontender chissis e Incs:s wires andéor foreicn
nhjaids
= P gioe nd existe arel il no forsign eoRc.s soa discoveod, re2on g the neXming
Lt slen s S, A2 s T sand T2 Thien o sck o giainds sl Lese e
IF o ggreaniel is learnd. it is e e corciucions o e et e e he reaos Lall
= Lizzorn+act the nodor it the corducios at ihe diva motar
T lesr Al 22, F1 g1c =2 copduchore « & grodnd. 17 28 exlsts, adalvine ConTacticns
werd rese Ao for sreses aeers shiorls coald o !
A reegeneneds are sand inohie congeines, chieck the rncioe e agemeeed eeeeelition, 19
£.<FOUNG 1 l0TE1ed [1ena, Sxeim e sndsor renaca H1a mMolof, 28 neceszary
Shnrtir Poawes Db ™ Faplaes Samer Crbe,
Ziwon - Held SUpph T [Haplacs -la o S0y,
2o Dreowernwtoe ey | Mo ine aisioun Chach disinrens, Seaiten lusss i, el aellage oo ling
‘G, ners noe olnssd; o
M2 Sodker | ar e
Frean wmpglisd aiesanl
ol clisione sl
Carwr irtodnekes s Wil cean all vser ingtalled indeedarkoes ceerie stz [physial conditine and i
wahing Deosdation, Y rannsrtons) s alloe 7 38t
bx 3% on TE
O e il e Lo Chacko o @l o liennosdals al dews nocdor 21 P2 el eenbroller 59, 102
vl wires vl cen Chacke Tar menn hiemessaial s cde molon Bake o rasisbanee chees ol el |1,
nected an Minkak showld read & shos, ar |ow resissance, if b s coses
I*luz cominier tearl-
rials Ad are: 1732 an
Extame veioad LiFack conracTkons o exmarnal avadoss (Blowear Wohar Siartar Ll
walraE 100 CanTeches T Chec tar oosn aveilogs Makz a reselanca dieck 1o ovelload. (F shollc wad a
on BnFak P i shia, or ey pesivlanie, iFiL s closes )
il ierming = 34
a1d 32 o TE.
Lirvathermasiabwires | Dhadk conrsctions tothemnostak ak fidva powesr Bricsis Neat 37k 81 covral ar 122 or
niod cenrecbesd on 32,
Mlisr =5 Fhes com.lier Ghcde Tor anen therraosbe, Migos o resisine: ook o e themeesat (0 shienald
frarrerals 1944 4 e raved o onbort o leaw pegistoar i s aleegd
3. Nermale 2 Loca Il wzlizany L Chach STARTETOR seviluh, sl Tiesl revsdree = G o e b ain o sdue niesl

Dpearalos Zenlezl
SHleden luncions
00 oferalive

waniletipes

IFrpariEr: - warkin oo
neckons.

Carresl chimretar o Leenical 32 drelh pin e the ssaeache (ot neemisars besss refar o
LM Ears noled SN e ST "-1r|rh ol agqrar at Flqura 5.8,

10T |E0be 10 vdrs 3B dxovn] piton t1e ewlich

Flisce swrilchin e START 10 osend] o i,

N bz amd ahis prasseerty oandivoing, o sheco i oo saere sn e meee

Lireck the 51 G hcllor Blece e SLIM- 0 e ich I the HUM poslon, Cor 1ec
the <timiratar to JArriralz 32 (e and 33 jorange). Placa be esitsh i ths 5TOP
pogilive el sl gl mald upen il 7l is anclizoing cuneely TG e isashal Doeil be
sran an the mipcore H raerez is an shod. tFa et = naones and e ssiter =
ureeionng GHTecy

Llsin & =i 2 Wl icues, sl e AURAEDC weeich, Thes cing des 35 o eryg e aod 32
frad). e an thie serilohnis on b FUY aosdern, a shornl shionkd e resacl:

Faor o Fominter Crseerin e Conlrnd Slatiom, conpaars aclal seidrig veith Sigose 5., &
Lacal Cezarasae Contral Htalan uses 2 cakble 1artessas, &0 w ring] shodld notbe =
priXan. Frsave, chelk o pin connsclors o0 tha Segulsiss Moduls oy erope”
filL 7.
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TABLE 5.4 — TROUBLESHOOTING SUSEERTIONS FOR THE
THREE PHASE MINPAK FLUS CONTROLLER {Continued)

Symplom Fighable Cause FAacommended Procaduves
<, nonseaaring ALty M coqbactar Cizar the |=oewar dacor et avich.
sontrsller anly . L Ewamira M contaces 2 fim s3alirg
e nliars b O e B eopilas o, e 2o =0 chnrnneles Son 158 a0 9 e eg
contcne am Tra rradicg s1a0ld b 145 0n 100 abms.
:'r:k" 15 ""'I"“'_!r IFFssa read ngs csnnod Ba ooisines, repleceihs i coraciar, iBstarto soa 6o
ATaRT ruiich is
areenes (nlnso:.
Fan by STARTY Chork STARTSTOR saitch, st liest reeregaes 30: Iniree Qe il m Sisenornirgl
ST Sefich Linrnact chrrmatar 1o pic 22 for Local Qparasoes slecing o armiral 52 20 Ba rsmoks
pos e lon adediay,
Flize siwvilicheinn START peisdiamn, | haebionmy cteresly o bl will Lie i dicated o e
rFoEr
Flece HINA3GE 1 HUM posiios cor-vact o shar to terminals or pirs 22 8 55
1anpiel 'n.-el%
Flize siwvilching STO2 position whict stoald open il cocieeirmg corraciby
o, Frriseesing oon FCEWA D ARVERSE Fxornires FEameals or Lol Coseritar cn Foepulalar arlual: e Tem ssir s amd proper
Lrallers I:lI'Ir!|I e exnitrh maunchins wWinnn ars o esnneetine s
Soruolars b Tee: FORWASDYREVEREE swilch. Jea basiz adinkssa aullired soove far the
cxaibizha sl ETARTETOF o kzh.
zivking sp vilen
Slarlewiln is I conbsstioe CA1 e sudilary B pine locededd o0 e Hequlssy Wodule, confect an ahmmeisr
aresges sl maaretioiine. Fleze 7 oor the S 38 and gin 67,
Flisrr the SORWARDREWERSE wwilzh o1 1o FORAWARD pasilion: The reaclicg sooold
he approsirrabeby 1500 b T porrs i i is opeealing proserh
W ot Grare] g TesT po s, plsce ke ewish ir ihe AEVENRSE postlos Ta read G
ghicald B sbecul 152 0 1000 alunz Tl s pogrelin g aapeely. © s aiolis sbeearesd,
et jurrr 6 el mrecin e pegl
Ifa 11 hz 1060 o s imsiskanca rapdinn canrs he coraingd e the s# iches are
wpehn, Ma M eanlack b= nallunct anirs and muosl be replanes.
G M oocnilshix _|'.'ii.'|15 BN sewdles o Flix:rs thix SLINAIOG s khin b RLIM position.

Jp Ll sarie
oy wene ETART
susitbiaior iy
sresRes g biedd
1.

WL EOS Ton.

CE el rinl picking
up.,

Carnesl ool mereeratar nethee Reemcde Siperaine @cligster i aeser, = aee il on
tarnial 25 hor both reross L ocal contral.

Cornect ha sacend prosa B condect an 138 connacies 1o the b aFas Fue W
(Hd gl a1 A

Trarmadirsg s1a0id ke 124 6T fore rommaal noares on.

O e, shilt the dobe 247 1e1ring 3% 10 =rmiral SEon e 2ane 1emindl Las T

Hutwrgger, eane Uie giactrid probie st @ g s,

Fressthe START swikek, Tra readicg skzold he apprmdrrately 22 90 e anrmid
npEfeion

Fresathe SLAHSEOF 2w h 0 S10OR and thes STaA 1L & 24 VID aapproe irabalel
vl s conlivaes g U dues vz, Uie GR el s o picking up. oG
cen ek the Sk keciahs

Cirrva e doae
00 o, bl 1A
SrnlEslo are: O
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i e e
s ary il
1raliar dras nat
Aewe oplional e
beler Sl

Fhyirpal sgral e

SPERD puodurilione e

on Conirol Ssion.

Il b cetenrallier dlerees ned beseer e o, s AT AL swile | s the

Farpa e Bodu. e 1 coettererm e bzl juenper o2 s Inplace. [Thionnipeesis amnes:
whien e Al G MAMNUSL s 1ch 12 Ineta 2d.)

Chack the BF ZED pole-t 2 ater o4 12 Conlrol Stabion. Firsl, apen the pave
diseorr e, sailch.

Ginennst A wilknemmstar v -Fa Banulaksr Wodule Bt Opeeasne Srdaptarie soes, i
USEC,

Cun riesl Spie Deid Lo Lapnineal 280 Corniessl o alhee (o beirn e 200 1738020 L Tigue=
B4 oo Frmals S

R zhoper opasatian . Be rEac g sholle 52 3k ohre,

Otz e WO lead froen Lereival 2% Coomsclin o leonisal 326

T L S=2EED probesntivenzze froe 180 O Treo nedsalinee: shoac e wiry fros ol a0
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TABLE 5.4 — TROUBLESHOOTING SUSEERTIONS FOR THE
THREE PHASE MINPAK CONTROLLER (Cormtinuead)

Symptom Pichable Cause Aecommended Procedures
. e reenedngs | Mo lrpposigral o | T FRet chieck thE ralr power Bups es ThIS reust o8 cone et sower eReles 1o he
i rin, B SEPCLED pd. Pivn=hak Frus conib-cller,
oottt are: UE

Fuill g DANGER

THE PROCEDURE DESCTRIBED HERE IS PERFORMED WITH LIVE A-C
VOLTAGE APPLIED TO THE COMTROLLER. USE OWEY ONE HAND T ARPPLY

iLse 1his Arnce-

’,-"_"!h*,",']'!: “L’L-.:,'" VOM LEADS/FROBES. KEEF ¥OUR OTHER HAND BEHIND YOU AT ALL
el T TIMES. D0 NOT HOLD TG THE COMTROLLER FQR SLUPPQFRT. PER-

F s it SONAL INJURY MAY RESULT IF THESE PRECAUTIONS ARE NOT TAKEM,

L Correeslrve e of wall-corern slen L G, e 357 000 L Teed Megr Scaplen ol
Cimrnesst the saecnd Iear bz st pin 2o oo e dodoke.
Irareadirg a1ould becatben e renge ol 08 w9 LS Y LS e rarmz! opanatan
M, reeniiees Fig e Tronn gin 356, Fleze il un pio 455
The readin worahd Lo e Thern et gl =78 Lo 42600 o resrral eera.ion.
M-, remos e lrad from pin 46, Fleze | an pic 471
| ra readiry s1ould bew 1hin trareage of -16 1o -23 VLI ~or nosnsl apasstan
I ke propsr readircs e oslsines the s2ear eupalas may Le sesomsd b s
gzl comeclly,
IFinrarresd readies are sbdainged. splaes -Fe BEamoiarge Modo s
e, cTack the relararca ytage Fout s cnal dThie crangss 1 dirsct prosstion o
srninaeags GESEPEED palaniliverie i wialbage Saoges by e lureidng ol L disl )
Cinrneszt e o of o enh chmmetes inopie 205 oo e et Meies Adapier | B o
™ Linrnectiba cthar lBed o pin 86, FEac nns sand frorm i 182 Y05, dansand 25 on
the el po-il o De SFEZED pole iz alan dial.
I e sntlliagy e is: e el Lietlveesn pines 537 arnd 026, of 2ok b sate e npsn od un e
Fanu abar Mod. 2 is properly plesesirsmowns fncthe saae o mntrndar - s bain
place, az “acion-shilooed, ~thera I3 no AU PO AR LEL saitsh, |7 1 e rermowed i
Lot is aan SLTOUT R WAL Suilit |
Il b SPEED prslenlicnrie bris unc.iening roreial s ard il e 2 juenseris
placsdamoveD, 35 Nefasxz3ry, reflase the Reqdlator Mocule

A Griva ronsd dogs Mo ook e ot Exanira £ Tralure wing. FIzl, opar 1he poveas Slscomnect s 22h.

10 117 whh b Gy, 45147 Clrck, sralurs wining 1o lauge Lo g isne,
sontnetne Sickes T [T rn ::-:;.'Ii"

Ap. Foteoer stee

sragrdy nnEras- =
o e DANGER

THE PROLCEDUARE DESCRIBED HEHE |5 PERFORMED 'WITH LIVE A-C
VOLTAGE APPLIED TG THE CONTROLLER, USE ONLY DINE HANDTO APPLY

VoM LEADSPROBES. KEEP YOUR OTHER HAMD BEHIND YOI AT ALL
TKES. DO MOT HOHD OWNTD THE CONTROLLER FOR SUFPDRAT. PER-
SOMAL INJURY MAY RESLULT IF THESE PRECALUTICNS ARE MOT TAKEM.

Cnrnrst aswalt nemerstar b oprmirals 47 and 49 an TR

T Flezethe STARTSTOF switeh (108 STAST oos1on

L hiezredes e spaed palarene By o 2 e SPEZD Al in e 2 reclivng wl 10

The remadin 2 acrass 27 and 41y Lie 0l 220% 000 fur 23080 cenbrollers. i
shiouidd Ba Dta 00 for B0 YaCG monmallers,

It na readineg, 3 odisines ac2ss <7 and <5 H rray Be necessand k2 raaacs e Fode”
Gz i e Aegcalzlor KEadule digial criver sogalule e badelenine
wahic:h, resnd on

Rzl machin Tee thr anulatar maduks foe gt =oodigital drivgze readnks [FRFFL

slepecal beauss O Tum posses 21 Dpen rair dieconnect.
1 Ll resandinny ol Lo o el a VTR, e al nol st el oo o el o L=enioals 280 (PRI & 57 (2
dh 2T nr bz renalaior Fineie,

Fastzre aoear ta cotaller
L Flace e slerlialey ewilzlin sler, pis B,
Tioorn Lver spremed prol o full o peed e,
Wotane nr '-.:'E‘:l'j shnt o s 1hoenhls
IF <Rz sassing cansos be cbtalred reddacs requiaiod nmcdule

Crizgitel Adwer meadde: Tz thir sfiezital eleresr far firiser salzees, [Wntes ok oee anegee fasl ool

snsneEr-and hecansa rid. a has agac ;nmrlla-'srl'ﬁrsr ]

1 wdpul reading &l = Ten pase 2L G rEin digcznnescl.

45 27 Lo bemer il L v ok 2 amserrady R sarees nese Soaneen S U el iaessss
m Akl rriugs I1'I-T.<:T!.h 17 a1 Boirof aerhl B nsEindz, [FREE o R a0T
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TABLE 5.4 — TROUBLESHOOTING SUSEERTIONS FOR THE
THREE PHASE MINPAK CONTROLLER (Comtinuead)
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SECTION 6
REPLACEMENT PARTS

6.1 General — Uscis should consides miaata ning a
steck ot spare parts, Tabloe G4 lists the morg comman
parts alarg with pat numbers and quantitiss actaally

usad nthe contrallar,

Tabla 6.4 — Raplacemeant Madulas

Cruamdity Par

Part Dascription Controllar Madal Humbar Part Murmbear
Rooulator Mod dio 1 1£03660 O-571460
Cipitenl Oriwcr Mo 1 1£0861 057170
Fold Logs PG 1 1£00602 O-54340-3
cucrent Transfarmer (12T, 20T
Fts A0 HD Faavac e 10855 Gaa70-220
Fta 2OHP 480WAC e 10855 gaa7a-220
‘Bio 20 HM PR YA e L0554 ga570-530
25 to 20 HP L80WAC bl 1L00E54 S4570-530
F eld Ciirrant Trans‘ormer 1 128595 Ga57-24R
Power Cubes
3 = 20 HP 23] Wad 3 A1 1 T8 G BAL
A - a0 HP a&d was H 12T TR Gt LN
M Contactar {Optional)
3 10HP 230VAC i 1/ CERE A1-CR2Ee--1R
“E 20 HP 230 WAS i 1/ CEhRE TROS" -50R
3 A0HP AGD WA i 1+ CERY TROS" -50R
Pilat Relay P2 Card
“OHP - 20 HP 230 Wl 1 1 L0668 J-54335-"
3 — 40 HP 460 YAl 1 10668 J-54335-"
MOV Surge Supprossor
3 - 20 HP 230 vas 3 1 <0660 41" C26-5H
3 — 40 HP 350 VWG 3 1 L0651 41° 026-9AH
DT P Car
3 - 20HP 233VAL 1 1 L0EEZ Q-55370
3 — 40 HP 450 VWas 1 1 L0HEES 0-S5320
CVW/DT Resigtor Assg mbly
A - a0 HP agd wad 1 120564 TR029-5R
Imzaming Ling Circoit Breaker
3 - 10 HP 230 Wad 1 12610 4193030
L — ANHP AN WAL 1 122 419308-A,
3 - 2OHP 220 vac q 12051 A1 9080
BE - A0 HP AGD WAC 1 122 4193034
" 13 WAC Cont-ol Fuss, 3FU 1 1/ 0BT GI67E-230




Takls 6.A — Aaplacemant Modulss

Quanlity Par

Parl Description Controller Modal Numbear Part Mumbar
Low Voltage Control Fuses
TFLU, &FLL gFL 23 1£0871 S4ETE-Z3W
Contrel Transformer
3 — A0 HP ZE) Vel 1 1L0ERS 41 27705
o — 2 HP 2300VAC 1 1LCERG a1 aT-6as
3 — 4 HP ag] Wad 1 1L06RT 41 2 7-E5
Remate Dperatar PC Card (QOptlonal) 1 120220 (-7
Field Supply 1 14CET2 al82EE-25R
MOY Surge Supprassor Field Supply
a3 - 20HP 230 VAC 1 140673 41" C2E-2R
Atz A HP J8d Was 1 142674 417 L2E-25
Fan
"E-Z20HP 230 VAL 1 12006604 ToA32E-GH
20 - 40 HP 4400 WAl 1 1206604 TA32E-GH
Figld Supply Fusas
“FLU, 2FU 2 1200675 adaia-30F




SECTION 7
THREE PHASE MINPAK PLUS MODIFICATION KIT
INSTRUCTION MANUALS

7.0 General 4 number al oplooal lBalures o the
farn of Modif cabon Kis are olfead with he ihres
rhasa, MinPak Plus contolles Each of these Kits gu-
Lizriwts the conlol ol e anil and Lailons ks operation 1o
specific applicat on needs.

Tais Secllon descibos thoe procodues Hhal mast be "ol
lgwed to instalithe Kits. Re‘esto Table 7.4 far sninfzrma-
Lizrizal lisliri.

DAMNGER

IMSTALLATION OF MODIFICATION KITS 15 TO
BE DOMNE ORMLY AFTER A-C LIME WOLTAGE |15
DISCONNECTED AND LOCKED OUT AT THE

MAIN DISCONNECT SWITCH. DOMNOTINSTALL
KITE WHEM POWER |5 APPLIED TQ THE
MINFAK PLUS CONTROLLER, SERIOUS PER-
SONAL IMJURY AND EQGUIPMEMNT DAMAGE
COULD RESULT,

CAUTION: Installztion of the Maodification Kits
shwould be petforned cndy by qaalified slectical
ma nisnance pe-scnnel fam ligs with tha des gn
and aperation fth s eguipment. Darmage conld re-
sl Lara wevarmiliari by,

Many o’ tha Modificalion Kils are desigoed o nmake
electr cal oonnectiza with e Regulator Moduale by
imieas ol win-bypae connelors, These slide e lhroogn
match ng hales i1 the Modales that form pat of the kit
[Ro'ce o Figdare 7.1.0

Flgure 7.1 — Pin Allgnment

A commaon Installation problem Is cauged by bent,
kroken or incorrectly placed pins. Sincelimpropc p-
g-ation 'e5.1113. cara mnst 2etaken. Exact allgnmend Ig
erilical. Visually ook Lhal only ané ain eslonds Lo e
top of each slat onze the nonqection is made.

Planyy af thc R od tication Kits regaiqe thae e rioeeal al o
or mars jurmpess from tha Regqalatss Modala, In such
cases. carefully ol p toe leads on boty sides of cach
jurripar ghd discand iL Use asharp pair of dykes (diggo-
nal cutters) 1o assure aquic<, dean o, 0c notiw stthe
tozl, since damaga may sasull.

I1 cazes where the Kit iz secured by a mauating soraw,
be sura 1o lighlan Lirnly bul da ngt ovartightan. Ex-
cessye force can stip the threads,

Table ¥.A — Modification Kit Cuick Referance List

Additional Addilkanal
ImEtruciion Conivollar Optiens User—
nanual Kndel Madification Reruired Supplled
Kid MNumbay Mo, i ? Oplions Aequinesd Parts?
Lezal C-2477 140301 o s Sone o
Craargtor L
Fobon 14CE08
Faz=plae
Dynamic C-aus7 1CA20 RCE fo Auziliary Pans W o
Bl i, w2 Fala on
M4 Contractar
Stanciard

S cedilicatkon e means That some ok Ssuch as Jumpen pacersit, esistes dippdng, o ssing recanasctian must he pstcimen,



Tabda 7.8 — Maodification Kil Guick Refersncs List (Continuad)

Additlonal Addiibonal
Instruction Caniroller Jpticns Usgr—
Manual Medel Modification Requlred Supplied
Kil Number M, i T Crpvikans Acquirgd PLwrts 7
Fgsrrsirg 1955 144015 Yes Yeg & P A2y Selerin: N
coriazor 14C41 Switch on 2P Saton.
140407
ALziliany L-3260 142430 o Mo ane oz
KT R T | S
14434
B ower O3 HCE10 ‘Yaz o “Jone W
Wckor Sarts- 145320
Fan C-agEz 14 CSED e o one “one
Ki.
EEb.s) C-aEs MCET faz Mo “ona “Jone
Divgroeesl
Ind catar
deres Figd C-2060 140820 ‘s o one W e
[ 140521
1423
Mnnzer [EEE L 14Z7310 Yy s TLanr:er [T
Fallower Prota~ilzmeta -
Im=zrurnizt om0 140582 Yoz Moo ® [f Frosol Spocd anly, o
Intedamsy nay mead Auto Ty anual
Prosat Spoas Switch.
Mo # 1T lomeess parooass Lan- W
raller, may nead Aoy
Wil Swilch
lazer C-20e8 CE2d ‘faz b=} “lazter laclated Woa
laszned Hetelence
Felerencs T-a-smittar
i e
lazaamater -149E8 140221 fee Mo ane W=
Fuzdback
Tesl W =ler I 2370 1407225 N Ml e N
Bdapter
Whltagsr 23371 1400220 Tes M e WAy need ALy Wi o=
Taz-ometer tWanual S=lector
Fallomser Shedtch
Femnoe C-3g7dy 14CE2G fea Y23 Etanciarc o
oo Glank Facz
Ackapter Plate ar
ki Clolicnn 40200

<1 hadilicatian Pe means et snme vk sucnas junper paceimant, esistor cipping, o seiing rseanasetion missl e aslonrerd




Takle 7.B — Wire Specificalions

Uss in Controliar

Ty Condugtir

Requirad Charadcberkstics

Accuptabike Types

CONTROL WIRES

Femoe Operaior
Cortral Sration:
w AUTO A NIAL
w JOGEELR
» FORWARDYREVYERSE
& ETAHT./STOF

® Cingle corducte - andyar
b condehne

Stranclec] copper
NG Mo 1S
HOD YA rat ng
Insialat e o vyl
chlaride (PYE)
& TerpriEhe ranoe:

R DU T i | B R o
& Llirshlelded

= fny e gle cerducic
ineelineg beFE e reed
characeristica

SIGNAL WIRES
Remne Qpersing & Thiee gongdirta & Efrandsd crpner ® Lser iy Relst sirgls
Lortial Bation: ® Twvishzd with b teists per B0 concuciars of requ ned
® SFEED a2t inc:h CI O e AR soeslicatlnns
» TORQLUE oot w GO0 YAC rat ng # Reliancz Pa- Mo

w Tachornoter foodbik

® Inzirument rtertace

w YullagiaTache rcler
Fallaser

w® Tovo-conductor

B |WIsESc] aal witl ten telats

pir —ch

& st e bt
24 1102-inc lay)
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& |ernaerabuse range:
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Figure T.2 — Three Phase MinPak Plus Regulator Baard wilh Some Ty pical Kits Installed
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