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TIlt' ol'elutor\ ~tdtf(llI I~ a NEM"- 1 umt that can be 
rt'lllOtt'lv lllOUlltl'd ,lllt! WI! I'd D) tilt' pureha»er. (See FIg. 3). 

FIGURE 3 
Operator's station with Man. Auto Selector Switch 

As an optiollal ft'ature, the operator'h statIOn can De an 
llItegral part of the controller, mounted and wired at the 
Gellt'ral Electne factory. It I~ also available In a kIt that ran 
be mounted and wired III the fIeld by the purchaser. (See 
Fig. 1 and Fig. 7) 

Standard features of the AFtrol I drive sy~tem include 
motor speed control, adjustable protectIve current limIt, 
undervoltage protectIOn and potentiometer adjustments 
for IR compensatIOn, volt~ per hertz, linear timing, 
minimum frequency and maximum speed. 

Optional features of the AFtrol I dnve system include a 
Reversing card and a Follower card (for signals from a 
process imtrument or tachometer). The Follower card 
permJts the selectlOll of the Speed Reference potentiometer 
111 the manual mode or either an external analog or digital 
reference sIgnal 111 the automatic mode. (See Fig. 4 and FIg. 
5) 

GEK·24997A 

FIGURE 4 
AFtrol I modification kits left to right· 

Follower card 
ReverSing card 

Auxiliary RUN relay 

• 

An Auxiliary RUN relay I' aVdIlable d~ Ull optIOnal 
modIficatIon krt thdl ('dll be lll~talit'd alld wlrt'd at the 
General ElectrIc factory or in the field by the purchaser. 
Mountlllg hardwarp I~ burlt mto the upper nght hand 
cornpr of all ~talldard ·\Ftrol® I (·olltroll!'I~. (St't' Fig. 4and 
FIg. S) 

FIGURE 5 
AFtrol I controller, with Follower Card, 

Reversing Card and Auxiliary RUN 
relay modification kits Installed 

9 
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\ '1" 1'" I"dl< dill' I' .ti,o dladaltlc .I, <III "l'tJ(Jilal 

11111"11" .1111'11 ("1'1' II)! ()) 

FIGURE 6 
AFtrol I Optional Modification Kit 
Speed Indicator and Enclosure 

The \Vtlol I cOlltrollpr I~ available a-, all "lIpPll" ullit 

,tillable' [01 (,ant'I mounting lll,](jp a largt'r t'lI' 1(I,lIre' that 
!l\,lY ('ontain "tl1Pr eip<'lrwal appardtu, fUrlll"ht'd b) 
Cpl1pral ElpclrJ( C(lmpanv or bv Iht' pur('ha~t'r (See Fig. 
-;' \) 

FIGURE 7 
AFtrol I. wall mounted (enclosed) verSion) 

10 

FIGURE 7A 
AFtrol I, controller, suitable for "open" 

panel mounting 



ADDITIONAL FUNCTIONS 

INPUT/OUTPUT TRANSFORMERS 

I II I'll t vollage IPqullemenls for AFlrol I ('ontrollel"> are 
:.!;{OV AC In all ('aSI'S, ~ingle or thlee phase, 60 or 50 hf'rtz. 
Whell 2,1()V AC]"- 1101 avarlablt' a voltage tran~forlllallOlI ]:-. 
Ill, .. dt·d. Tl'all~for'nlt'f' KVA It'quilt'lIIf'nts <1]'(' a~ follow,,; 

III' 
Input ""VA 
Illput Amps 

1.6 

7 

2:{OV AC Singlt· Pha~n 
I 1/2 2 
2.:{ :t2 
10 11-

If 2:{OV I\C rnotor:-, are IlO! aVailable, an oulpul vollagl' 
tran:-.forlllalion IS required. 

K.,f.·1' 10 Ceneral Elt'('lrl<' COIIII',IIlY, Appli('aIIOIi Mallual, 
(;t-:T·()hSI) or you IIt'al .. ,,1 C(,II(,l'al EII'(,tf'Il' COIllI',IIIY 

1'('111 (,,,('II tal iv(' for ,1""],,lal](,(, III I lit' ,(·1.'('11011 of liJl' pi 01'1'1' 

111f1l11 01 output Ilall"folll1t'I'''. 

INPUT/OUTPUT AC CONTACTORS 

\11 AI: hll(, ('OIlI,H'lol' I" lIot frlllli~lH'd wilh AFIlol I 
«(JlIll'oll(,I", If all '\(' .'olliadol I" dp'II't'd III lilt, hll(' dllt'ad 01 

lilt' ('01111'011.·1' or !I('lwl'.'1I tit(' ('ollllollpI" lid til(' 1110101, of 

lilt, 1"1I('h"".·<I Illa\ add "IWIt d ('(llIla('lor (,,) 11111 "irould II(' 
gllHh·d 11\ lIlt' IlliolmallOli III tiJ('applH'allOll l\\.lIll1,d CET· 
()(),-)\) . 

2 
;{.O 

7,5 

2:~()V AC Threl' (lllll,," 
;{ S 

,I" I, h.B 
II 17 

7 1/2 
B,B 

GEK-24997A 
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SECTION 2.0 

DESCRIPTION 

,\Fliol I ;III V" ~v~lt'm "()Il~I,I, of IIII' AFl1011 "()lIlroll"I, 

~1I11,d,I,' ()11I'1"1''''~ dl'vl""~, alld all AI: molor, Till' 
1,,"11 011,'1 C()II"I,I~ ()f :-.('vt'ral ttJodul('~ alld d",pmblle~ III all 

"llI'lo'HII'l', 1\11 of I hl'~(' parh of a rt'pn'sPlitatlVt' drn,' 

,'~ll'tll illd wlIllg a vadahlt~ ()ptIOlI:- arl' showII ill block 

dl.Jgr,lIli f()rm ill Figun' 8 (:~6f)87008AB), 

CONTROLLER 

TIl(' AFlrol I ,'ollllollt'r IS a val'lable vultage, "quare wavl' 

IIIVI'I \1'1, wllIl'h ('onverh a ('oll!-.tanl voltage and frequPIll'y 

,\L !'>uI'ply I() till adju,lahle voltagp and frequency, thrCf'· 

phd",' A(: ()1l1 put. Tht' ~pped of I he ('ollnectt'd AC motor wdl 

III' d"lH'IIdt'1I1 ()n Ilw ()utput frt'quency of the controller alld 

lit" tJ)()IOJ IOIlIlIt' Wllllw dt'IH'lldent Oil the oUlput voltaw' 
kvl'l. TI\(' "olltroller adjuqh tl\(, output v(Jltdge and 

f 1'1 'If W'III' Y I ogt'l Iwr to pro v Idt, 1:0 n:-tall I volt s p(·r ht'rtz, 0 v,'r 

III liSt "f lilt' ol'pratlllg rallge, for optimum molor 

IH'r!OJ 1II:l1H'(', 

TIll' \aIIIlU~ parl:- ()f Ih!' ,'olllroller art' dt'scnbed helow, 

INPUT PROTECTIONS 

'I'll(' 1\1: '111'1''' illl'ul ,'oIiSISt, of d two wu,' "ingft. ph.ts,' 
"lfltll fOI I Ihlll:{ III' 'illgll' pha~t' IIIPlit contr()lI!"'r, and:l 

lillI'" Wlft' 111I1'!' pha~,' Illput f()r 2 Ihru 7 1/2 HP thl'l'(' 

I'h:l~" Illpul I "lltr()II,'r~ Standard 2:{0 volt lu,p, art' 

1"lIvltl,," f()r ,hOI t "11"1111 prot,·,IIOII 1\ ff'lnlt' chok" I' 

"lI'ludl'd III l'al'll \C ~upl'lv lil1!' 10 prolt~t'I Ih(' ,'onlroll('1 

1'10111 loltaw' Ilall,u'lIls thai may occur III tllt~ POW"I 

,\'~I"IlI, 

DC LINK FILTER 

Tilt, 1)(: huk 1111'1 l'OIl~I~ls of I or 2 il on ('or(' rt'actor~ (1,/<') 

,111.1 I 01 :! ,,1,'('lrolytl!' I'apacllor (eF), dependillg 011 Iht' 

"(11111(111,,1' hOl'('POW(,l latlllg Tht'II IUIH'tIOIlIS to filter tht' 

IIlllpUI of Ih," OIl\('rt"1 Iwfoll' It h .tppli('d 10 Ihe 11lVt'rlt'r 

1'1", (:r ('apan Itll ,d~o .l"h 10 ~Ilppl Y n'al'll ve pow,'r I hrough 
lilt' IlIvt'l'lcr III 1111' At: lJlotor ' 

POWER MODULE 

TIlt' POW"I 1I",dlll,' a~"'lllhlv 'OIl'i,I~ of I 01 :! ~(:B 

,'lIllv,'rl"1 modull'c>, p(lw,'r I rall~I~lol s, pow,'}' modult' ('al d 
alld clllllrol 11\III~fOl1111'1 alliliolilltpd 011 a Single heathlnk 

'I'h,' ~llIg'" ph'I"" 11lplil ,'onloll('l"s hdve I SCI{ ('Ollvcrter 

IllOdlll,' ,1I1d III!' Ihn'c' plras,' Input ('onlrollf'r:-. hav!"' 2 SCH 

'011\('11,'1 111odlll,', ("'f' Flg~. 1),10, lOA .tIlt! II). The ~CB 

,'ril!l 1'1 I,'j' 1ll0d"II" dlld pOw!'r trall~l~torh hdV,· dIPir ba~f' 

I:! 

plal('~ Illhulatt'd 11'0111 Ih,' pOWt'\' ('111'1111 ~\\ thaI II\\'\ ('ani\(' 

1111111[11"" 011 a l'OlJllllOll IWlIthlllk 'I'll!' ,'xln! lIal "OIlIl('I,tiol1' 

t(l III!' l",w"1 1110dul(' al!' ~1l()WIl 111 Fig, B 

'I'll!' POWf'1 Ill()dul(, ('all h,' fUIlt'tlOllally brok"ll down lillo 

I wo ~",'tWllh, Ih(' ('onvprlt'l "'1'\1011 alld Iht' 1IlVl'rt('f' 

",,'1 lOll, TIIP COli vc'rter sectltlll ,'Ollhlht!-. of til!' SCR 

l'ollVt'l'tt'r lllodule, and the follOWIng PlotC('\lVf' 

cOlllpOllent;, Oil Ihe power lllodule card: 

I. A metal OXldt' vanatur (MOY) is connected acroq!; 

each AC supply phase paIr to clip tranSIent voltagl'" 

to a level whIch Will not damage the converter SeRs 

2 Hf'~I~lol - ,'apdl'llor 1'1rcuil~ an' providpd aClo'>­

t,.tch A.C ~lIpplv plla,!· pair, alld across tht' COIlVel'lt'1 

DC output, to supprt'S, tram,i('lll voltage, and hmit 

dv/dt III ('onjUl1C'tlOll With the lI1comlllg Illl!' fernl!' 

chokt's, 

:t A powt'r resl~tor 1~ cOllnected arrosq tilt' ('OIlVI'r!PI 

DC output to dIscharge the DC 11Ilk fllt!'r capacjllll 

Thl~ rt'SlsloJ' I, rall'd 10 I'au~t' the DC lInk capacltol 

to di,charge 1'1 om maxImum voltage to 50 v()ll~ lr 

(lIlt' Illltl ute 

Tit" function of tht, convert,'r ~I'c!ioll SCI{ lllodul(~s n, I( 

I'Ollver! Ihl' At: ~uppl)' power to ad)u~tablt' vollage 1)( 
pOW('I' al POlllt 1'1 10 N I (c,pp Fig~, 9,1O,1OA and II), 

TIll' DC outpul voll,tg(' of tht' ('OIlVI'I'I!'r ,'all bl' drijU'I," 

from /.1'1'0 to maXnflUlTl output by ddJ1I~lillg tilt' firing porn 

of ('nch ~Cl{ relntivp 10 it~ At: supply voltagt' Thh filill~ 

10111101 1<' contamed Ull IIIP Hl:'gulator card, and I' 

Irall~lllltll'd 10 Iht' !'OWN l\1odule through rihboll cablt 

H:1\r TI\!~ sallW cubit- al~ll tra[1~llIlls tht, DC Illlk vollagt 

ft,t',II,a, k ~ignal hack to the Hegulator card where II IS user 

to I t'gulate tilt' COllVt'rter output voltage to vary dlret'll) 

wII h the IllvprtPl' oUlput frequency 

Tit" ,'ollvprl"r oUlput voltagp ('ontaill~ apprt'('rabl,' 1'I1'pl, 

vollagt' wllIt'h lllu~1 lw hltt'lt'd by tht' DC bIlk filtpr, 



'I 

The IIIvertt'r ~et·tlOli t'on~l~h of tht' ,IX pOWt'r Irall~l~to", 
I which form a thre,' pha~e bridge and tilt' followlllg 
eomponellh on the puwer module card: 

1. Resistor - capacitor CirCUIts are provltled acros:" 
each leg of tht'lI1verter to assi~t transistor switt·hing 
operatiun. 

2. Transistor ba~e resistors and printed cir(,Ult runs to 
the SeN and heN ('onnector". 

The [unctIOn of tilt' Inverter Module power tran"i~tor 
"wltcllt's i~ to eonvert the adjustable voltage DC link power 
at points P2 to N2 (st'e Fig~. 9, IO,lOA and 11) to adJu"tablt· 
frequency dnd v()!tagt· At: power to dl'lve an AC 1ll0tol. TIlt' 
AC output of tht' inverter can be adJlhted frolJJ 
approxl!nately 2 Hz, dependltlg upon adjustmcllts Oil tht' 
Hegulator eard. Tht' three-phase transIstor ba"e drivel 
control I;, contained on the Inverter Control card, and I" 
tramlnItted to the Powel Module through I'IbhOIi ['ablt,~ 

SCN and bCN. Cablt' beN al~o tranbmits ba('k DC lInk 
current and voltage ~ignals to the Inverter Control (·ard. 

The power llIodule card IS a prInted cIrcuit card mounted Oil 

the power module heatsink. In additIOn to the item" 
I specIfied under the converter and lllverter st'ction, the 

power module card pI ovide" the following componellt~ and 
termllldtionb: 

l. Terminates the connections to the converter 
modules and power transistors. 

2. Provides 3 At input connections for 3 phase input 
controllers 01' 2 AC input connections for single 
phase input controllers and 3 AC output power 
termInations. 

3. Provides 2 AC connections for the primary of the 
control transformer and 3 connection points for the 
DC LInk Filter. 

4. ProvIdes connection points for the 4CN, 5CN and 
6CN ribbon cables. 

5. Monnts the DC link shunt connected between 
negative DC link INmillals N I and N2, and 
transltlll" tht' ~hunl voltage sIgnal thru ('Ollnel'lol 
beN. 

I :~ 
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AS DENOTED BY THE D..sHED ENCLOSURES 
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"C!-ISCNSCN CONTROLSIGNALCDN!-I£CTDRS 
PI NI P2 1'12 DC LINK PDWER TERIoIINALS 

~II :: T3 :g ~~pT~~~:~;R~J:~IIoINI:t;S 

FIGURE 9 

!-IOTE 

... LLRESIsTORSAAE I/'1'WoO.TT UNLESS 
CTH .. RwISESPECIFIED 

Power Module & DC Filter Elementary Diagram 
1 & 1 1/2 HP Single Phase input 

(36D870013AA) 
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HDMEHCl..,l11AE 

T~E FOLLOWI~G COIolPO~ENT5 AIlE t.lOI,lNTEO ON THE PRINTEO C1RClOll c..o.Rll 
CITHRLlC5 5HUOOERCI.P"'CrTORS 
R.THRl,IR6 5HUOOERAE'SIS10R5 
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R9 F"lLTERCAP.o.cnOFtIlI'SCliAAGERESI5TOR 
e,l 021 (:31 C41 (:51 C~I SNUIlIlER C/oPAcrTORS 
RI~,R13RnAn.R3<"R3J 

~~~~;~}J~~~~~,~il R63 ~~~~~~~~~~:tEo~~SISTORS 
R71F11:E1=Fl79 LOA01NGI1"ESI5TIlAS 

~ -CURFlENTSHIJNlIRnECANDCOIiNECTEC 
TO PRIlI'IIlE 100 "ILlJ~(ILTS DROP.o.T 
RATEDCURRENn 

<l-CN5(:N6CN -CONTFIDLSIGHMoCIlNNEcrORS 
PI III PZ N~ DC Utll PDWEA TEFlUINALS 

-ACOUTPLIl PCl~ER lEfU<,N"LS 
-At INptJTPIlWEFlTERt.lIHAL5 

FIGURE 10 
Power Module & DC filter Elementary Diagram 

2 & 3 HP Three phase input 
(36D870014AA) 
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NOUEI/CL,o,TURE 

TIll: ".gLt.OWI~G COIJPOI/EIlTS ARE waUNTEU ON nolO "AeIlPANEt. 

:E~ ~t~ :g~ nti[~ MbfgTCA5 

~'bf~6t~I::.f~EU~~~~J~~co~3~~~EO ON THE NEAT SINK 

TUTZI TJI T~l TSIT61 POWER TRANSISTORS 
lev -SCR CONVERTER MOOULE 
1Tl< -CONTROL TRANSFORMER 

THE "'OLLOWING CONTROL WIRE HAANESSEs ARE ASSOCI ... TEO WITH THIS ASSEUBLY 

ICN ZCN -iOcNJ~PP1JOJiIij~~~%~K~~a~M~f~~~~RHU.Jl~f§S"f~H ... NO 

THE FOl.'OwIN" "OUPUNENTSAAE MOUNTED Oil THE PRIHTED ClnCUIT CARO 
CI CZ C~ CS -SHUODCn CWACITOR!; 

~~~~.RJ.R4 R7 RS :~~~::f:N~E;~~~~:~ SliPPRESSOR 
R3RIO -FILTER C"",,o,C!TOR DISCHARGE RESISTORS 
ClICZICJle41CSICGI -SNUBBER CAPACITORS 

flJz..r~4~:Ws~:Ws~:JIi~JFi6J -SNUBBER RESISTORS 
fill R21flJIR41.RSI,ll61 -TRoUIS1STOR B.lSE RESISTORS 

:;~ ~;~ :::,:,;:~~ :j!~~~~~lt~~:~~~!,:~~~W'" 
:11 :: TJ :g ~~;~~~:~::~::=rNI:t;S 

FIGURE 10A 

NOTE 

... LL RESISTORS AIlE I/2W ... TT UNLESS 
OTHERW15E5PEC1FlEO 

Power Module & DC Filter Elementary Diagram 
2 & 3 HP Single Phase input 

(36D870016AA) 

o 
M 
~ 
~ 
:t 
\0 
--l 
>-



I-' 

0:> 

r---

I 
I 
I 
I 
I ~5S~,~ r~ODULE 
: f' C C~RIl 3~~::~~-:'!>~~~~1 

I 
I 

, ' 
I 
I 
I 
I 
I 

I 
I 
I 

, ' , ' , ' , ' 
, ' 

I 
I 
I 
I 
I 
I 
I 
I 

L"· ' 

~~ r~LL~"'~~ ,-~ ... ,-u~,-" ~ ""'- W~~~,~~ ... ~ 
lef l~F DC FlL TEll c"",,-errORS 
IlF ~~F Cle FILTER (HOMES 

THErOLLOWIND C:CUPCNEH'SioRE II-OUNTEllClH THEI<E ... T SIN~ 
/oS- D£~IlTED et TI<E £I,osI<ED ENCI.-05URES 

l"T<!"l~ITO!-ln;ri&' 

'CI ~C\ 

POWER TA~~515T[JflS 
SCR (ClWeRTEA UOOUlES 
CCl~TflOL Tll"'~SF(\F1:"Efl 

THE FO<.lOWINCi CONTROL WIRE I<AAN.ESSE:S /oRE IoSsocrATEO WITI< 1HI5 »SSE"ell' 

.(.N 2CN ~CN.w~l~~~~~t~b~I~'tD~M~f::"%~AH"~~~i"s"B~1 ""0 

NOwENCU,TURE 

lHE fIlLLClWIM(l CO .... ONEN1S AR>- UOU"'Hl ON HIE. PRmrECI ~LRCulT ~/oR1l 
CI THRI.! CS ~'5:NU~~ER CN'~CITOR5 

RITHRlJRca. -SNUElElEFlR-ESrSTOAS 
"CWI "O\Z"'O~.J -TI1"AJl5lENT VOLTil.GE SUPPRESSORS 
R9 RIO -,ILlEFI CAP~CITOA DISCHARGE RESISTORS 
en C~I eJI C-4l CSI (:51 -SNU8E1ER C"",,-CHORS 

R~\f~~ZR~5~~1'5~3~/;~li.3 -SNLJ8E!EIl REStsrOAS 
RIIAll,RJIR41R51F1SI -TRA.NSCS:H1ASolSERE5ISTORS 
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FIGURE 11 
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II.ll AE'SISlORSJ.RE.rWII.TT UNLESS 
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Power ModtJle & DC Filter Elementary Diagram 
5 & 7 1/2 HP Three phase input 

(36D870015AA) 
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CONTROL CARD ASSEMBLY 

TIII~ ,III a~~('lIIhly of lilt, Hq.(lIlalor c'artl (011 lop) alld tlw 

III\nrl('r COlllroll'ald (Oil hollolll), whi('h hlllOIlIlI(,d III tlt(' 

c'IIIIIIOII('1 11'0111 C'IIIIII':lIIIIIt'1I1. Tlw~(' Iwo c',\I'II~ .lIt' 

l'lc'c'lri,',dly 1'0111lt'I'((,1I 11t[llll)!;h I III 110 II cabll' .{t :\. 

REGULATOR CARD (,,'c' I'll!; II), Pugc' 39) 

TIlt' Ht')!;\da\or 1\lrd ('oll\aim, 22 (',Ird Itllg('r~ wh\l'lt ('OIlI1\'c'l 

10 lilt' :2TB ('01111'01 I t'rmllwl hoard, ,lIld d n' lilt' ('01111'01 
ifll,'rla('\' hetwf>t'll tilt' opt'J'alor\ dt'vi('('~ and Ih,' ('01111'011('1', 

Tit,' UI'I'I'[ half 01 till;' "drd, adjac't'1I1 10 Ilw ('a[d flllg('[~, 

(")[llatll~ opI'rator'" ('olltrolloglC alld regulatlllg "IITUlln, 
alld II;. (OmIlHlIl i" ('ontl('('\I,d to I'a~(' )!;roulld Ihrough ,'ard 

I IlIgt'r :22, Tht' lower half of t hi~ ('ani ('ontalll~ I hI' ('Oil v('!'I,'!' 
"lIlItrol, willch operalf'~ at tht' positive DC IllIk (1'1) IH)wt'r 

)lolt'IIIWl. Sigllal i"olatlOn betwt'PII the cOllw'rl('1 "0111101 
alld tilt' regulator ('ontrol I~ prOVided by optieal eouplt'r~, 
Tht' I'olltrol power to both halves of tht' Regulator ('ard [~ 

oiltailled from Iwo Isolated secolldary wllldmg;, of tit 1'1'\ 

"lIlltrol Iransformer through ('able leN, 

The 0I'Nator's control and regulator porI IOn 01 Ilw 

i{I'gulalo!' card provl!leh IItt' following fUlIl'lioll': 

I. Power Suppl y 

Contamh a regulated +12 volt and -12 volt dual 
power supply l'I'lative to the cornmoll hll~ COIlIIt'I,It'd 

to card flllger 22, 

2, Start-Stop COlltrol 

Operator's start-~top ('ontrol of motor operalioll I» 

provided by logic ('ircUltry, The 21 volt DC ,'olltrol 

power to the Start-Slop pushbuttollb (~et' Fig, IS) 
(or to a run llller\ock) I~ provided fOI tlt(' + 12 volt 
alld -12 volt card pow,'r 'lIpply, Tlll~ ~dfl[t' I'olllrol 

pOWt'1' i~ ,\I~o prOVided 10 lilt' Rever"illgand I\tlllual­
"ulo opluJII ~wit('hes whell providerl, 'I'll(' ~1,1l1-~I01' 

logl" allows ~Iarllllg Iht' tJllltor ollly al 1Il11l[1ll11111 

IJ't'q'H'II"Y alld vollagl', WlwlI lIlt' SlOP I'u~hblllloll 
I~ pII'""t'd, or 1111' 1'1111 11111,rlol'k OPI'lh,ll1I' ~lal'l-~lop 

logll' ,'I'"IlP~ I hI' 1'1'1('['('111'1' 10 1.1'1'11, 1"'111111'1111,( .1 
lillII'd dl'('t'It'J'dllOll dowil 10 1l1l[III1lUIli 11'1''111''111 \' 

alld vollllgt', at wllll'h I'oillt 1111' '0111[011"1 [~ 

"loI'P"'1. III till' ~101'1','t1"OIl,\tt[oIl, 1111' ,'ollv,'rl"1 I~ 

IIII'll"" IIIf alld tl\l' III"'tll'[ I" .11/1'1'0 It "qu"II' \ 

t ,IIIII,III[~.1 f..lllil lal, \t \,\twh [' "'11'1 01 Llitil "Iullal 

Irall'"I1II,'d II'OJ[IIIII,III\"I!t'I'(:olll[lIlc"ltI 1llltlu~lc 

.111 ol'llI',d holdlol, 01110111 a 'Olllloll[lIt1c'l\tllt.[g" 

,," IIII' I{q~III'II(I[' ",lid, " ,\ 1,\ltll '1'1",1111", I.llc h, II 
III[ II, olf 1111' ('OIl\"'III'1' .lIld Ih,' 111\"'11,,[, 'lj'I,It", Illc' 
[,(,1,,[ "II,'t' I'I,IIIIP 10 11',,'1 IIII' C ,,"1[ III III /"1" .tlill 

,bol''' oul IIII' "1'Iioll.t1 BUll 1'1'1.1\, d IIIO\ld,'d rh" 
1,1lI11 lalt'h ,'.1111101 Ill' 1'1',\'1 1I111d 1111' !.1It11 ""11"111"11 
[", lI'IIIIIV,'d, alld IIII' 1)(: hllk vollolg" [~ 111'011 [h 

1l1I1I[IJIUII!. To I'\'~"I 1111' 1,1It11 I.[kh, IIII' SI"I' 

I'll~h"lllloll 1ll,!'>1 Ill' 1'1 """"d, CII IIII' 11[11 [111,'tI",,, 

"1"'llI'd,alll'l whll'h 1III'c olllloll"llIIoI\ 111'[",1.11\"'1. 
(Oil ~llIg"'-plta~I' [1I1'"t ,'olllrcdl,'r" 11\1' SI'\\ III 
SPX ".11'11 po",h Illlhl I ... )11111111'['('d III 1""'\"111 ,Ill' 
IIl1d"1 vollagt' lallil 1'[['1'1[[1 Oil IIII' 1111,'[ 1"1 (,"1111 "I 
"dl'd 11'1'111 dl'lt",t illg ,IIII~'" Oil 1I1I"pha ... ", Til h 111111111'1 
I~ fa('lor) lll.,tallt'd, 

1. HUll \{I'adoul 

\ gl'l't'll "\{Ull" light 1I11Iiea\t'" Wltt'll Illf' "'"11101It'I' 
h Opt'l al IlIg alld i~ 01 I WIt"11 ,It" "Oil I [,,11,,1' j" 

... Iopped, WitI'll OI"'I.IlllIg, [I "hllk, al IIII' I[IV"II"I 

III I II I III [1111 ftt'lJllt'lI"V, Tit" H,~glllal'" ,'aid IIllll'lll 10 
2TB 1,'[,111111111,:20 (I'"~ ) .11111:21 (1II'g,) 11["\ 111'11"''''0 

I'wk ujilltl' 2 t-vlIlI "till "I Ihl' "!,11I1l11l1 H\l1I [''''HI 10 
lI[die:!t" wh"11 IItI' "11111111111'1' io, IIp('roll[lIg, 

Th,' operaloJ"~ "peed rel,'n'IlI'\' polellllllllll'It'r (SOO() 
ohms, I 10 2 w,llI) i~ '011111'('11''' 10 tilt' BI'glllator 
('ard al 2TB tetllllllal~ 17,1B dlld 19, wilit INIIIII"d 

I 8 bt'l Jl g t It e 1'1' I t' r \' II " I' I II put. T h " 
MINSpoll'lltiollll'lf'1 011 Ihl' HpgUl.ltol card ih n..;(,d 
10 'Hjiu~1 Ihe IIlJlIIIllUIiI opt'rolt[lIg ~pl'('d (al /"1'11 

"'lIllIg of IIII' "lH'rato['~ ~1H'l'd 1'111) III Iltl' moll/[ 
It o III /.\'[" til app['ox[ 111./11'1 y }.O",;, tI 1011,',1. Tit" 
,WA .Y.'" 1'"ll'lltlllllll'll'\' 1111 I Ill' Hq,(lllal(l1' 1',11 d [o, 1I"'l'cI 

III 'ldjll~1 Iltt' IIlaXIIIIII Il[ IIl'er,II[llg ~1"'I'd (.Ii 

1ll,IXIIIIIIJII ~1'1I[lIg 1111111' IIP"I".II'II" 'pc'l'd pilI) It"",cI 
"" Ih,' [oIl"cI 11[111'11 /1"'1'11'11"\ '1'''''111111 
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Il, TlITlt'd A('(,f'It-ration and Deceleration 

TIll' l/'f"IPIII I' lillltng I'lrcllIl Iran,lates a stPlJ 
,-tHlllg!' III r('f,-r(,II(,(, Inpul al It'rrninal 18 inlo a 

lilll'ar I alii I' .-I1,ll1g(' of !'t'ft'rPIH't' 10 til(' I'ol1trolipl. 

rt'~lrlllllg III ,I irll('al lall1p ..JiangI' in lIIolor ~pl'!'d. 
bOlh ,II I..!('1 .. 111IIg ,lIul de('t-It'ratillg. Thl' timing Ih 

ad)llhl,lbl(', b\ nH'all~ of 1. TIM polf'lItrolTlf'tl'r on IIU' 

Hq!;llialol ('ald. frolll ,Inlllllllllllll of dPlll'oxlmateh 2 
~t'I'olllb 10 ,I IllaXlllllllII of 20 to:W ~I'('ol\(ls, ;\ "soft 

start" fl'atulI' provi(k~ a slowl'l initial ratf' of 

dc('nll'rJllOlI whell fasl tllnIng ratf'S are selectf'd, 
LOII!!:I'I a('('('ll'ratiol\/rh'celeratiort tlmeb can bt' 

olllalllt'd by soldNlIIg an eleclrolytl(' capacItor 
a(,1 O~~ I'anl I'0~I~ TCP (po~ ) alld TeN (neg.). Th(, 

followlllg formulae for (,alculating the minimum 

and rtraxllllUlI1 LTIM pol hettmg ttllleh can be uhed 
to s"I/,(,t I Ilf' amount of caparitanrf' needed: 

Tlllin, 
(2S + C) x Vref _________ +.5 he('(llIdh (±25%) 

12S 

'l'lIldX 
(2S + C) x Vr,,1 _________ hl'(,Ollds (+ IOO(';,.·:~()"() 

"IH'II' C '-' ('al'(lI'ilall('1' in 1\1F1> (2SVDC rating) 
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\ I'd' '" III,IX, n'fl'II'II(,(' voll,lgl' al tt'rllllllal, IB 10 22 
(COM) (S to B,S volh) 

TIll' V(:() I "'"lgt'S t h(' ref('J'('I\('t' vollagp frolTl lilt' 

t 11I1I1Ig I'j Inll t III t 0 a 6 I IIIII-~ 1110101' frt'IpJeIl(,Y hlgll,d. 

wltl< It h 11\('11 ~"1I1 10 tl\(' 11I~!'rlt'r COlltlol I'ard \Ia 

all oplli'all"dalol , Thl' ~11N F poit'llt IOlIIl'Ier Oil I III' 
H"glllal"l I',lId i~ lI~{'d to adjll~1 tilt' 1Il11l1lllUIlI 
o~('llIallll opl'ratlllg fl'f'qUt'Il('Y from ,I rnlllllllUIll "f Cr 

III 10 ,I 111.1 X 111111 III of approxllllatl'ly 60 liz 

k'l1lIval"111 10 a molor fl'l'qll'-1I1'V 01 I 10 10 HI. 
wlll'II" /)() HIraiI'd 1110101 It PqUPIII'Y I~ ~(>I('('I('I!), 

TIll' ha,,' f"'qlll'Il(,Y ~"'I'('IIOII po~'" BFI,BF2 .11111 
BF:~ Oil 11\1' H,'glll,llm I'al d allow rough ~"I(','tloll 01 

IlIghl'l I 11'111 ~Ialldal d 60 Hz molor 11't"IJlH'1I1'y, (Th(' 
M ,f \,10\ 1'011'11 I iOIll!'1 1'1' gi VI'~ f i 11(' ad pl~1 II It'll I of h,hl' 

111''1'"'11' \ ) '1'1", 10(11' ~,'II'I 11011' 01 11:,,1' f"'"IIf'III'V 

""' gl\"11 III IIII' 11I1I"Wlllg I,ddl' 

BasI' Frequenl \ 

50 10 70 Hz 
60 to 8S liz 

7S to lOS III 
100 to 1:10 liz 

NOlle 
13FI to BF2 
BF2 10 BF.~ 

BFI 10 IW:~ 

.. 

Rl'lIlovt' the ~Jlare JUlIlper tlr,lt is ('orJm-cled 10 I',lrd 
IHIKts LMN and LMP to make tilt' abov!' jump(-r 
~1'11'(,tj{)n~, '1'1", ,dlllVt' ~..t('I'tj"ns should II(' 

dependent on tl ying to keep Ihe (drd l!'rllIliral 18 to 

22 (COM) reference voltagf', al maxnIlUIll 

operator'h speed potentlOml'ter bl'lting as dose to 
7.5 volts as possibl(', and Within the range of 5,0 to 
8.5 volt", 

8, Voltage Hegulalor 

The voltage regulator cOlllpar('~ tlH' DC lillk voltage 
feedbal'k "ignal from an Impt:dall{'(' i'iolat!)r ('II'('ull. 

to tilt' voltage rt'feren{'l' frolll th(' Irnllng clrcllil and 

produceh .I ('ollvert,'r rcfert'lll't~ hlgllai. ThiS Klglldllh 
hellt to the conv,'rler ('ontrol thlough an opti('al 

I~olator Tht' voltag" (t-edbal " ~igalll i~ lIlodlf',,'d by 
Ih(' ~f'tllng of 11ll' Vlllz pot('IlIIOIllt't,'r 011 til;' 

Ht~gllidiol card, dt'Ill'IHlt'nt Oil Ihe re'lulrt,d vol", fler 
hl'rtL for the AI: molor Iwillg used, '1'111' rangf' of 
adlll~lmt'lll of VIHz IS ('al('ulaled ab follows: 

\',\(, '-' 20 x Vrf'f (± 1."-;,) for 111111. V Illz ~!'tllllg 
Val' '-' S2 x vl'I'l (±IO%) lor max V/HI ~etljllg 
whl'l't, Val' '-' AI: Illolor rrn~ voltage 

\ 1'(-1' = !'I-ft'I'!'III'!' vo\tag(' al tt'rrnlllal~ IH 10 22 

TIlt' COMP POll'lItiolllt'!t'1 Oil tht' Ht'glrlatol 1 .. 11.1 

".11l 1)(' u~('d 10 1111 n'd,,1' tlH' molol voll.tgl' a~ a 

f 11111'11011 01 lIIotor II'ad, to cOlnp{'lhalf' for I H Drol' 
III lilt' lIlolOI Wllldlllg~, Thi~ i, IIsed 10 1Il,lilltall' 

plOpt'1 1110101 I'"cilallon undt'r lo.tdt'd 1'011.111 IOlh 
alld Ihll~ obtaI II Opllllllllll 1110101' torqul'. ('~IH','iall\ 
at I"w ~p{"',h. III fOI ~Iarllllg Ih"llIolor frol1ll",,1 .\11 
l~ol"l!'d 11101111 10,1.1 IlIrrl'IIt (flOIll lilt' /)(: IIIlk 

~ltulIl) IS ,lpl'lwd to II", COMP P0!l-"IIOIIII'!t'r. 

AdJll~1 IIH'II I Ill' I hI' COM P pot apl'ire" I hI' d('~lrl'd 
allll>lllli of Ihi~ ~Igllal 10 l'iIallgl' Iltt' \ollagl' 

l'I'glllatol oUlplil III III!' I'OIlVI'l'l<-r TIt(· a11l011111 01 

,\1: \ IIllag(' hll(l~1 .11 r,lll'd load .-all h" ,ldJ Ihll',j II (1111 

1.1'1'0 I1p 10 I r011l I S tll:W \ IIlh. III approxllll,III-1 \ 10' " 
IIf I al"d 11111111" \ IIllagl', 



10, CUl'I't'nt Limit 

If motor load exceeds the level set on the CLIM 
potentiometer (on the Regulator card), the ('urrt'llt 
limit funetiun reduces the eontroller output voltul'(!' 
alld frequt'llcy to reduce the motot' sprt'd, Th(, 
isolated niolor loud ('ut'rent i'ligna\ froll\ the DC till\.. 
shunt il'o applied to the current limit cirelli!. T1H' 
CLIM pot IS adjustablt' to linnt motor loat! ('Uf'J t'llt 
froln u nlinimum of approximately 50'/'0 of ratt'd til U 

maximum of oVt'r 150% of rated. The raIl' of motor 
I'opeed decrease, when in current limit, Is pat'tiully 
detet'mined by the ::>etting 01 the L l'IM 
potelltiomt'ler, ill order tu ~tahih;f,(, ('urrt'tlt limil 
operation, The most stablt' operation is obtaltlt,d 
with low time settmgb of LTIM for low load inertia 
drives and higher time setlmgs for higher C{)lIllt,(,tt'd 
IOdd inertiab, 

II, Motor Slowdown Control 

The slowdown control limits the motor deceleration 
ttme to rate no faster thall the coast tilll!', 
irrespe!'live of the ,riling of th(' L1'IM 
potentiometer. This prevent" a fault ~hlltd()wtl 
which could be caused by LTIM bellillg whi('h 1'0 

faster than the load inertia would allow, IJight'r 
inertial loud will decelet'atr more "lowly thatl lower 
ones, 

12. Motor Stabilizing 

The frequency control is also affected by the voltage 
feedback, in addition to the not mal refert'lI('t' 
setting, to provide stable operation of the motor, 
especially in a low speed, light load condition, or 
when in current limit. 

The converter control portion, on the bottom half of the 
Regulator card, provides SCR firing signab out of ribbon 
cable connector 4CN to control the Power Module 
Converter Section SCR bridges, and thus the DC litik 
voltage. This control is designed to he insenhitiv(' to AI: 
supply phahe :i(~quenee, and to control either a singlt'-phulw 
(~ol1verter or three-phase converter, The SeH phase eontrol 
is synchronized to the AC supply by means of AC phus!' 
voltage signals coming irl on ribbon cable teN. 

The converter control is locked out dUrltlg standby and 
produces SeR firing signals only during motor operation" 
Tht' "oIlV('J'tt'l ('ontrol t'''''('I(~IH'(' I'oigtlal ~'Ottlt'f\ i'1'I)tIl tilt' 
t't~~ulat(lt' 1'it'l'lIitry through all oplical tsolator, ~ilw!' thl' 
('Oil vt'rt 1'1' ,'on I rul tli at IIII' 1)()1'o11 tv!' DC Ii Ilk POWI'I pol I'll Itdl 

I"ot, ('olllt'oil!'r, With 'oillglc--pitaM' "1\1111,.1 jUtHp('1 i~ 1)I,lI't'd 
across "111'11 po~1s ~py ,tth s\lZ II) I)ith tit" "';"111)1 
differently thutt lot' Iht'('t'-pllUhe jllpltt "(Itlll'olil'l'. '1'111, 
('ontro\lli cll'Higllt,cll1) 0p/'t"ll!" I't'ol'"riv 10 (,0 liz \C ;,IIJII'I\ 

Itt'qul'lwy, Hd('r 10 "ag(' 3() (or fiO liz A(;"'II\'I'I\ opl·t'.llioll. 

tl\(' SI:I{ firing '\II'(IIal olllPlrl' ('a..\1 ('!llhl~1 of it 11'.1111 (~r 
Illilse" 10 ('011 v('rtl'r Sc/h, Tit 11'0 1'!'I'V('tt h tlll'oopl'l a 11011 III 

lilt' ('otlvt'l'lm wlwlI IIp('t'Hlittg 11'0111 1111 At: ~IlH,I\' 
t:outailllttg ll'tltl",it'ttls or til) t dH';' (·itlh(,d \)y ot!lt·t 
l>qUiptnt'lI1. 

The Hegulalor ('ard a\l'oo ('olliaill~ I'ot:vt't'al ('ul'Il IH)sh ,1I1c\ 

('ontw('\ot s for 11'0(' wi I h ('0 III I'olll'r opt i(JII" 01' I IJr dlagtlll~1 it' 
U:.t', a~ lihlt,d hclow: ' 

I. Connt'ctor 7CN for Ht'vt'rl'olllg "1'1 lUll I'al d 
('onnt'l'llons alld lIIoUltlillg 

2, Conneetor~ BeN alld ()CN fot, Fllllowl't' 1,lJ't1 

('ollllel'lions alld moutlting. 

3. Cuntlt'l'lors loeN and 12CN I'ot' diagllo.,t If' 
I roublcsllOotitlg IIs,lge. 

4. Cat'd post~ Fe! and FC2 are tlllrtnully itllnl'et't~cl; tilt' 
jumper IS f('Uloved wltt'n lit Follow!'t, !'al'd is IhPd 

with a Multllal·Aulo opet'atot·'" ~witdt. 

5, Curd posts SMP alld SMN (l·olltll·(·It,d to ITB 
lerminall'o SMP and SMN) fot 1)(-'1'(,(,111 Sp!'t'd Mp!t,t, 
opliotl. 

6. Card posts LMP and t.MN 1'01' tllOltiioritlg tht' DC 
link shuIII voltage - pre~el1lly bsed lor ;,Iorugl' o( a 
spare j llm per Wlrt', 

7. Card It'Uninals 1 .and 2. tlOf-tllaHYJulllpcrm1 ul 2TB, 
are for in",et'ling a motor t\tt'rllloswitl'it, Ilwt'tllul 
overload t'elay 01 otlWt' t10rtllully dost'!! laull 
interlock,' or auxillat'y "lop itllt'rlol'k. (SP(' Fig. H). 

8. Card lertninalH 6 and 7 for 1I~t' wll h tilt' H('v(,t·"tttg 
optiotl opt'l'alol'\ .,wildl (St't' Fig. H) , 

for 11M' with I h(~ 
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INVERTER CONTROL CARD 

TIll' IJlVI'fll'r COlllrol card ('ontain" inverter ['ontrol and 
fallit 1/t'I!'C'lllIn I'i r('lIltry, It re('el ves signalh I rom and 
Irall'lIIil~ ~Igllals b,u'k 10 Ihe Hegulator card through nbboll 
1,lhll' :lCN Thl' ('il('ultry 011 Illls card I;, at four different 
POW('I potl·lIlla\:-., ,11111 1'I"luil'l'" control power from four 
I,olall'!! ,p('olldary WindIngs of tlw lTX I'onlrol 
Iran~,fol'nH·r. through cabl!' 2( :N, TIlt' In vt'rtt'r COli I rol ('ard 
providC'~ IIII' foliowlI1g flllU'llOll'. 

I. POWI'l' Supplip, 

Four i ... olalpd ullrt'gulatt'd power ;;upplie~ for the 
lour Ilim'n'lIt pOWt"f potentials are provided, Thret' 
of till' power ~upplie ... art' for the three tran~ibtor 
dn vl'r (,Ir('lills op('rating at the 1'1, '1'2 and '1'3 motor 
krllllll .. 1 powpr potenlia l .... The fourth power ... upply 
i ... f 01 11)(' 1111 ('(' I rallslst or dn ver ('I rcuit, oppratlllg at 
II\(· lI('gallv(~ DC link (N2) power pOlentlal A 

pori ion of tlll~ fourth powl~r i'>upply ['ontrollll)wl'r IS 
rt·gulall'd fol' the ('ontrol and dt'lection logic .II this 
pol('lIlia!. 

Thi, ('olitroI1H'I'!'pls II\(, 6 lilliI'''' mot(Jf fn~l(UeIH y 
'lgII,1i f rom Ill(' ({{'gulalol' card (through an opt 11'111 
Isolalor) ,lilt! W'IH'rat('" SIX squart' wav!' oulpllt 
,igllals, I'a('h 60° '\ftarl, at Ihe desired molor 
fl'l'IjU('III'Y. Thl'~" SIX ~Ign.lli'> I'olltrol thl' SIX 
trallsislol' dl'ivt'I' l'in'llIts, A separale uUlput signal 
frolll I hi~ W'lIl'ralor i., fed back 10 the Regulator card 
to oper.!I,' thp Hun light and fur a frl'quency 
l'I'adou I, 

:t Pha ... f' SI~qU!'IH'P Hever~al 

'1'111' phas(' ~mI'H'II(,I' of I h!' t hrt~e.phll"t' gerwrator 
("III lit' I p\Trs!'d hv 1II1',lIb of 11 signal frolll I hI' 
({('vl'rslIIg optioll curd IIlOunted Oil Ill(' Ht'gulator 
(',\1'(1, WIIl'II prllvHled, This provides t'l('ctrullil' 
l'!'v!'l';,ing of mol or 1'01allOn. 

1" Invl'I'ler Trall"I~1 or Dnv('r Cirellits 

Thl'll' Urt' SIX Ir,llI,i,,'ol" drivl'r (,Irclllt" for Ihe <-;ix 
h'g" of IIII' illv!'ll!'r hndgt·. Three of till'st' drivt'r ... art' 
al Ihl' nl'g,lliv!' DC link (N2) putelliial and oblaln 
IllI'il <-;ignal" dlrecIly from the thrt'e-pha<-;I> 
W'IH·ralllI. The ollwl' 111l'I'(' dri vpr<;, al I he T I, '1'2 and 
T:{ 111/1101 I,'ad Pol('lIlial ... r('('elve Ihell' ~ignal;, from 
thl' Ihrp(··phils\, !-(1'nt'I'UIOl through optll'all;,olator". 
'1'111' Olllpllh 01 1111' Ihree Iholaled dflv('l"s art' 
(1111111'('11'11 10 Ih(, Pow!'r Modul!' through ribbon 

(ahl(> SCN, and the other Ihree driver ... IIHough 
I ihboll ('able bCN. Each tranw-Hor dflver clr('ull 
ampltflc" it<-; "ignal from the three-pha"p gprH'rator 
10 prOVide IraIHH"tOI' ba<-;e I'UI rent up III 
"pproxInllltply 1,,5 amps, J II order 10 conserve ba<-;e 
drive power, a base drIve regulating (,Ircult prOVIde;, 
only the amount of hase current nece~.,ary to keep 
IllI' Iran~lslor swIlclH'd OIl at all operalllig load 
('lll'I'(>nh, If an t'xce"sive overload o('['url' whll'h 
would ('UU"'I' Il'allsistor failure, a prolt'Clivl' ('in'lIil 
<-;wlll'lws Ihe Iransi<-;Ior off 10 !Jl'!'venl faIl~rl'. This 
~arne ein'lllt prevents bwilching the transistor 011 If 

there in more than approximately LO volts aCfOb!-> ils 
('ollector to emitter terrninals, 

S. Trall~htor Fault Detector' 

Thl~ dt'lect" If any of the inverler transistor driver 
('Irculh have turned themselves off, to prott'c! 
against overloads or due 10 a failure of allot her 
power trallni1,tor, DetectIOn of a turn-off ·of any 
tran"i<;lor produces a fault 'iignaJ, which turns off all 
six transislor drivers, Tlus fault signal i" also 
transnlltted to the Hegulator card fault latch. 

fl DC Link Overvoltage Detector 

TIllS ('II'I'uil lTIollltors the DC link voltaw' alld 
product's .. fault ~ignal wlH'n thiS voltage n'ad\t'~ 
"pproximall·ly 370 volt" pf'ak, to prote('t the pOWN 
('ir1'1lI1 ('omponellts, ThiS fault SIgnal is IramHnIlIed 
10 I he Hegulator eard in addition to turningyff the 
inverter, 

7, AC Supply Undervoltage Detector 

This circuit monitors Ihe AC supply 10 the 
('olltroller for undervoltage or loss of on(' phas,t; 
1'!1IIditlOn, III .lddition to mOI\ltormg Ihe Jllvprle~ 
COlllrol p()wer supply level. A fault slgllal ih 
produl:f'd If the AC supply voltage level falls to 55 to 
hS% of rated, or if olle of the thret' phabes is opened. 
(A jumper all the Hegul .. tor card locks out the 10"" 
of phase detectIOn for sillgle phase IlIput 
(ontrollers,) ThIS fault signal IS translnIlted 10 the 
Ht'gllialor card III additIOn 10 turnlllg off the 
III vert er. 



T11I:--' CIrcUIt arnplilie:--. the signal Irom the DC hnk 
~hunt and tlan:--.late:--. It Illtu a pulse tralll ~ignal 

which 1', tran:--.mittt'd to the Regulator ('ard through 

an opt I('al i:--.olator. (AI ter pn)('e:--.:--.illg on t hI' 
HI~gulatllr ('anI, thIS ('urrt~nt hignall;' used 1m IH 

cOIllIH'w,ation and currt'llt limll ("(H1trol.) 

OPERATOR'S DEVICES 

The devices to operate the controller may be mounted in 
une uf the remote operator's stations or door mounted 
operator's stations listed in the Options sectIOn, or may be 
furnished by the user. These devices are described as 

follows: 

1. Speed Reference Potentiometer 

This must be a 5000 ohm, 1 to 2 watt potentiometer, 
to give MAXS and MINS adjustments the corre(·t 
control range, which is connected to the controller 
2TB terminals 17, 18 and 19 as shown on Fig. 8. 

2. Start-Stop Pushbuttons 

These are connected to the controller 2TB terminalb 
3, 4 and 5 as shown in Fig. 15A. 

3. Run Interlock/Toggle Switch 

If a run interlock (open for stop, closed for run), or 
toggle switch is desired mstead of pushbutton:--., 
connect to the controller as shown in Fig. ISH. 

4. Jog - Run Switch 

If jogging at the Speed pot setting is desired, a Jug­
Run switch IS inserted between the Start-Stop 
pushbuttons and the controller as shown in Fig. 
15C. 

5. Reversing Option Forward - Reverse Switch 

The reversing switch is connected as shown ill Fig. 
150. When the reversing switch is operated, It WIll 
automatically produce a controlled stop, at which 
time the phase sequence reversal is aecompli:--.lwd 
electronically in the controller. It i~ thl'n neces~ary 
to restart the drive by presslllg the Start 
pushbutton. 

t>. Followpr OptIOn Manual - Auto Swill-h 

ThIS switch is connected as shown in FIg. 8. It allow, 
selection of either the Speed putentiollw/!·r (Ill t11f' 
Manual positIOn) or an external analog or digital 
SIgnal (in the Auto pOSItion) a, the spt~cd rdt·! {,lH't' 
to the controller Regulator card. 

AC MOTOR 

AFtrol I controller is designed to drive any standard t hrep­
phabe, 230 volt, Nema B induction motor who;,{' nameplalt' 
current rating does not exceed tht' ('outmllc'! ('III fI'llt 
rating. The new Energy Saver® motor dl'slgns makt, an 
e~pe('Jally deSIrable drive motor due to t hl'lr high 
effiCIency, and their capabIlity of o(lC'ratlllg at low speed, 
and rated load WIthout overheatlllg. 

MultIple motors can be operated from a slllglc' controller ,IS 

long as the Rum of all the motor nameplate C'UITI'llt ratings 
doe~ llot exceed the controller current ratlllg. 

Standard IIlduetion motors have' approximate! y :{'Yr, "peed 
regulation from no load to full load, dut' to lIlotor ,/rp. 

Syn(:hrunous reluctance motors prOVIde zero pI'rcellt ~p!'t'd 
regulatIOn ~ince they operate in synchrollism WIt h tlw 
lllverter frequency. They are partif'ularly sUltt·1! for 
applications requiring precIse "peed control or lor multiplt' 
motor applications where idrntif'al motor shaft speed, art' 
required. However, the rated current i, higher and tlw 
puwer factor ib less than for a comparable hor~t~power 
ratlIlg induction motor. It is, tlH'refom necessary to 
multiply the nameplate current rating of a synchronous 
reluctance motor by a factor of 1.4, and this eurmnt ,hould 
not exceed the controller nameplate ':urrl~nt rating, 

The result is that a synchronous n·lul'Iallt·t' motor liP 
rating must be substantially smaller than thc{'ontrollt'r HP 
ratlllg. Slllce synchronou~ r('ludallO'l' motor~ pull lI!to 
"ynchronism wIth the eontrollt'l fn'cjuency, It 1:--. 

recommended that the MINF potentlolllelt'r 011 tlw 
controller Regulator card Iw set fOI approximah·ly () Hz 
minimum frequency for optllllUlll motol pull-Ill. 

Permanent magnet synchrollous 1II0tor~ may 111,0 lit" 
operalPd from an AFtrol1 controller, and offer wro pt'rct'nt 
'peed regulation and synchronou~ ol'C'ratloll. 

Tht' AFtrol1 controller is designed to Plt'VI'lIt motor ,iugle­
phasrng and will not operate unless a motor 01 at I{'a~t 1/4 
HP rating IS connected. If the driven motor has a t Ilt'rmul 
overload protector, the normally (·Imwd Inlerlock should Iw 
('Ollnected be1wet'n eontroller 2TB It·, mlllal I and 2, aftl·l 
removIng the nwtal Jumper. 



DERATING DATA 

"Iandar;! I\C tllollirs mu"t he derated it rated load i" applit'rI 
ov!'r a wid" "'1H'('d rangt' to prevent overheatlllg at low 
~IIC,,,;I,, wllt,l'p lilt' lIIolor cooling fan i" not very cffccltVf', 
\)"I'ul jllg i ... lhua\l v notl1('CeKsary for fan or pump type load ... 
wllt'n~ IOdd t()rqlll~ de(T/'abC., with dC<Tt'aslIIg ~peed, The 
Ingh efficiPlll'y Energy Savpr® motors normally do nut 
ha VI' to bf~ dt'rali'd for an y typc of load becaube of their 
IOWl'r to~ ... ('s. 

J\(: lTlolors Ilhly <11 ... 0 rlef'r! 10 be d"I'att'd JOI high ambient or 
high alliludp conditions, Refer to General Ete{'trir 
i\pplrrallOll Manual, CET-6659 or contact your nearest 
(;PII('ral ,·:tet'lne Company represf'ntative for motor 
dpraling n'c()rnmplldation~. 

POWER FACTOR IMPROVEMENT 

Small drrV('K ;.uch u" AFII'DI I will ... eldom lTeate concern 
O\f'r I)()w,'r fal'tor; however, constdnt torque loads draw 
apprOXIIIHII('ty (,OIl;.lalll KY A from thp tine over the speed 
rangl', "'0 a" IH1W{'r fa('IOr dCI:fI'ases dl low "pceds, tht' 
l'('qlllrpd rea!'lIV(' POWl'I' illCreaqes, No slllglt' value of 
('dpal'ilaIHT ('<til I,t' ('orrect over I he entil"e speed range, '\0 

flown L\I'lor Itlll'rovctnt'lit ~hould nol be attempted on a 
dl'lvl'-hy-driv!' h,I"'I'" Instead, the .,ubJect ~hould ~H' 
apPloal'llt'" on d plalll or alPa baRI~, Set' applH'altol1 data 
i'OlilailWd in CET-(J6SQ (lr CET-b468i\ 
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SECTION 3.0 

RECEIVING, HANDLING AND STORAGE 

RECEIVING 

TIIC' (''1I1IP1l1l'1I1 ..,ilollid IH' plac!'d ullder dd!'quatp (ovn 

1IlIlIlI'dialt'h IIpOIl I t·t'('IPI. Pat'king t',I~t'~ al I' 1101 ~lIllabl(' 

101 oUldoor 01 IllIproh'I'lt,d ,tordgI', Eat'h ,11I1'1IIl'1I1 ,llOuld 

II(' I'aldllily t'Xdllllllpd 111'011 alnval and cheeked with thp 

pat klllg 11~1. AII\ ~I\Orlagp or damagp "hollid he reporlt>d 

I'lolllplly to th,' i'alTH'r, If r!'qulred, a"i,talll t· may 1)(' 
oht'lllll'd lrom til(' Cplwral Electri(' Company, Speer! 

Val jalor Prodlll'''' Opt'ratlon, Ene, PA, When seekillg 

a"'''I ... I<llIi'p. plt',\", USI' Ilw dl'lVl' serial 1I11mbt'r to identify 

till' (''I 1II I'llit'll I , Tpl('phollt·: 8I,tASS·OSZI, 

HANDLING 

Wall 111011 II Il·d i'olitrolll'r~ ('HIIIl(' lrall~porlt'd by 11ft Irw').." 

l"llh Ill!' fork, ,'olllpll'h'/\ lIlId('r th(· ba,t', ('art' h(,lng takt'li 

1Ir<ll IIii' i'tlfllr"II('1 dot,,, 1101 IIfI, 

STORAGE 

II lilt' t'/flll/llfI('11l IS lIot 10 II!' 11I~UllIl'd IrIllllcdlalply. II 
.,hould ht, slOf(,d III ,I 1'I('al1, dry 10l'all01l .It ,JIll bll'lI t 

t(,lIIllt'lalwl''' 11'0111 ·;Woc: (-4°F) 10 5SoC (J.1]OF), Till' 
'HII'IOlllllllllg all IIlII,1 Ill' 1'1 ('i' 01 ,ht'lIIlt'al alld eit'('trll'allv 

,ollduI'fIV(' 01' '"l rO'lIVp ('illltallllllHnh 

I'll i'aulioll'" ... holdd 1)(' 1,I)..i'lI to fllt'vi'lIl (olldi'l1,alioli Irom 

10111l1llg WIIIIIII lilt' 1''1l1lpllll'lIt t'llI'lo,lIr1', If ..,lol'ag.' 

j'lI\II OIIIlIt'III ('\II",d ... a ISo(: (27°1<') drop III ti'lilfli'I,IIII['(',11 

~)() l"'i'I ('lIllcl:lll\t·lrllllIIlIIIY.i1vt'r,I·I.~ltolll jlPllOd." ... Il11II·i' 

"I IlI'al ~lrllllid II(' 11I.lIk al<lti,\hl .. III tilt' 11,',11' val'lllliv 01 lilt' 

1'11111101"'1 1I1~I\I'1 hlllllllltlll'~ with ... III ,I II I'!' 1I'1I11",r.IIIIII' 

,·II.llIg".., Ildl al ... " 1'.1\1"'" 1'(llId'·II~.111011 

SAFETY FOR PERSONNEL AND EQUIPMENT 
TYPES OF LABELS 

WARNING 

I)\'.NOTI':S OPEIUTINC I'HOCEI)[IHES \:-'J) 
I'H\CTIU:~ 'I'II\T I\I·\Y I{ESlILT IN I'EBSON\1. 
IN.IlIHY OH I.OSS OF LIFE IF NOT COHHECTI '\ 
HlLl.o\\ ED. 

( 01 OH ~ Ill. \( " OH \\ IIITE I.ETTEHIN(, 0\ \ In.1l 
I''''', \.I). 

CAUTION 

I H. NOT I': 'i 0 P E KAT INC' P IW C E I HI HE SAN D 
PI{ "C'l'ICE~ TIIAT, IF NOT STKICTLY OB~EK\EIl. 
1\1\ Y HESlIl.T IN DAMACE TO 01{ DESTRlICTION OF 
TilE E()llll'MENT. 

('(lI.OH - ULAC" LETTEHINC ON :\MBEH FlEW 

NOTE 

DENOTES AN OPERATING PHOCEDliRE OH 
CONDITION WHICH SHOULD BE HIGHLIGHTED, 

UlLOH - BLACK I.ETn:RINC ON WHITE FIELD, 

INSTALLATION AND OPERATING LABELS 

1i\IPI{OPEH 
SEHIOlIS OR 
\1)EQllATE 
I'EHSONNEL. 

WARNING 

LlFTlNC PHACTlC\<.S CAN CAll~I': 

FATAL IN./liHY. LIFT ONLY WITH 
E(jlIIPMENT AND THAINED 

WARNING: HIGH VOLTAGE 

EI.ECTHIC SHOe" CAN CALISE PERSONAL INJliH,\ 
OH I.OSS OF LIFE. WHETHEH THE AC VOLTACE 
"I' 'PPLY I~ CRO[ INlH.D OR NOT, Hlell VOLT"CE TO 
CIH)tIND WILL BE PHESENT AT MANY POINTS 
\\IIEN IN'iTHIIMENTS StiCH AS OSClLLOSCOI'ES 
\In: llSED TO WOH" ON LIVE EQUIPMENT, CHEAT 
C\lITj(lN MllST BE IISED WilEN ONE OF TilE 
1"'~TI{lIMI':NT LEADS IS CONNECTED TO TilE C\SE 
OJ{ OTIII'.H MET"L PAWl'S OF TilE INSTIWMENT. 
TillS LEA/) SIIOlIW NOT BE CONNECTED TO \N 
I :\(,HOlINJ)ED P!\l{T OF TilE SYSTEM lINLI':SS TilE 
I"<STIWMENT IS INSIIIATED FI{OM <;H()(INJ) .\NIl 
I r~ ~IET.·\I. P·\HT~ Tln:'\TEIl A~ LIVE E(.)(IIPMENT 
I ~E OF \N INSTIWI\I\'.NT IIA VINC BOTII LE·\/IS 
1"01. \TEI) FIWI\I 'I'll E CASE PEJ{MIT CHOI i NDI Nt; OF 
TilE C"SE, j'SEN \\ HEN I\1EAStlR~:MENTS I\HI~T BE 
~1 \IlE B\<:T\\ EEN LIn: PAHTS. 

WARNING 

I)() ['\()T sun ICE TilE E(,)(IIPMENT \\ IIE~ Po\\ FB 
I" \I'I'L1I.Il. 

NOTE 

\1.\\ "S Hi'.\\) Tilt: COMPLETE I NSTHICTIONS 
PHIO/{ T()\!'!'L'\' INC I'OWEH OH TIWlIBLESHOOT· 
INC I'm. E(jI:IPME:-.JT. FOLLOW Tin. ~T"HT-lIP 
I'HO('EIH HE" STE!' In ~n,l'. HEAl> .\NI> HEED\L\' 
\\ "HNINC, CAllTION AND NOTE LABELS POSTEl> 
ON THE E(,WIPMENT, 
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SECTION 4.0 

INSTALLATION GUIDELINES 

TIH' AFlrol I ('01111'0111'1' I~ ~ultablt' 1'01 lllo~1 1,III(lIY al'l',h 
wht'rt, ollH'1' llulu,11 ial "Ifill I'llit'll I I' lIl"I,I1II'd. II ,hould hI' 
Ilhlallt't\ III wt'II-VI'llldall,t1 all'a" wllh ,Indlll'ni 
11'lllIH'I.llul'{'" l'<lllglIIg IllIlll ooe (:t~O F) 10 WOC (IOI,OF) 
.1IId /('Ia II VI' h u IlIlth 11('" "I' 10 I)()I I II ~hollid Ill' I 1'l'ogllllZl'd ~ 
IIIIWI'VI'I, that "IIWI' IIII' 1'\llI'lldlll'Y 01 ,Ill t'11'('tllllllt' 
"lIl11)1OlH'Il! d",·rt'a~I'" WI! II 11\('1 ('a"l'd alllbll'll! 1,'I\II)('l'dt III (', 
tht' I I"ltll' I lOll ul tilt' amblt'llt ft'mpl'l'alllrt' willllllllgdhllllt 
1'\!t'lIdl,d ('ompOII,'1I1 lill' FOI ('x,lmp"", Illllgl'l' l'IIII1IHllll'lIl 
ItI" ,llOlild b" "XllI'('lI'd If th,' 1l1ll11lCllt tl'III))(,l'allll,' h IlI'ld 
IlI'tw""1I ~()OC (6BOF) ,11111 :WOC (B7°F) 

PIOl't'1 I Jl'l'fo I' IIHU (('I' alld II 0 I'llIa I (l1"'laIIOIlal 1111' 1'.111 1)(' 
"\III"'I,'d by llHlllllalllllIg a 1'1111"'1' t'll'vilOllllll'lll 101 lil,' 
dllVI' ,\ ,tl'lIl. 

EIlVIIOlIlIll'llh which 1IH'llIdt' ('X('I'""IVC alllOUIII" 010111' III' 
IlIOJ'(' of! h(' following I'hara('\(>n,,! i(,h ~hOllld 1)(' ,'ollhld,'J'(,d 

hlhlill' to dl'lv\' IlI'rloIIIIHIII'" dlld IIfl': 

I. DII'I, duol alld 1t1l(~lglI tIldtln. 
~ Vtlmllioll and "ho('k. 
.J, ~I()J~tlll\, allfl l'orrO~IVI' V,lP0I'" 
J.. Tt'lTIpel'atul't' l'X('lll'"I011:-. out"ide ~pt't'lfit'd Itllllh 
S Caw,tll' fUlIIe';, 
6. Power lilH' fiucillatioll'i. 
i, Elt'l'Iroltlaglletil' illft'l'ft'I'!'llt'e «("I('l'Il'lI'uIIlOl"(')' 

TIlt' IOlally t'III,loht,d (NEMA 12) porlioll of lil,' "01\11011"1 
"liollid 1)(' posltlOlwd to 1)('lllIil hl'at I adtatlOIl 1'10111 ,III 
""II.II'I'~. Tltl' NEMA I vI'lllll.lll'd pal't 011111' w,dllllollllll'd 
('01 II 0111 'I ttl a y hI' pl,II'I,d III'X t 10 .tllOt 111'1 ('llt'lo~1l n' pi 0\ Idl,d 
.! 1'11'.11,1111'1' lH'twI'I'11 tlll'lli '" 11I.lllItalllt'd I'qllallollll' \\ltllit 
01 lilt' l'olltrolll'1. Clt'MalllT al II"hl 1'lJual II) lilt' wltilit ,d 
Ilil'lI 1'llt'lo~IlI(' ,ltolllt! al~o hI' av,lllahl(' III 11'0111 '0 I ltd I 1"1' 
'{""I 111:1Y fully Opl'll lor 1',1'Y al·,'t',..", (~t'I' FIg, I()). 

WARNING 

1':\I'I.()SION OH FIH«;S 1\1,\ Y ({ESIII.T FIW\1 
\)O! ~TINC TilE CONTIWLU·:({ IN II \Z\HIHII S 
\HE\S SliCIl \S LOC\TIONS WIIEHE INFL\M \Ill I,: 

Of{ COI\IBI:STIBI.E \ \P()H~ O\{ J)l'~TS \HE 
I'HI':SI':NT, AFTIWL I CONTHOl.LEHS ~Il "'T IH, 
I"ST\LU';J) \\\ \) FI{()~III \Z\J{f)Ol,S \HE\S E\ I';" 
II- 1 :-'FIl WITII '\C ~IOT()HS SIIIT \Bl.E F()B IISI': I" 
:-,1 ('III (I<:\TI()\~ 

MOUNTING 

Tht' ,'olltl'oller t'Ilt'III~\lre lIhlY II(' lIltHIIII,'" \1/1 ,1\1\ 11\111, 
II'll"ol1ably 11,11, vI'rlll',d ~1I1 lal'(' FOllr 1II01lIIIIllg Itol,'" ,I!'t' 
11H',llt,d III tht' lop alld hollottl l'xl('l'Ior lIallgl" .I1I.wlll'd III 
IllI' Il'al /,alwl 01 IIII' l'III'IO~lIrt" SI'I' olllltlll' dlawlIIg~ FIg" 
I() allll17 for lIlolllltlllg dlIlH'II'Wlh ,\lltl "111'1"'1111' WI'lg"'" 

CONNECTIONS 

\11 IlItl'llI<l1 1·IIIIIlI'I'tlOn.., 1)('lwI'I'1I I'OIIlI'''IiI'lIh alld '111,­
,h,t'llIhlw" III the' AFII'ol I I'olltlollt'l .lIt' Illadl' al CI'III'I,I1 
EII,('t 11(' ( :OttI pall Y o/,IIOII,I1 add, t "Ib Ill.! ~ lit' I." I I II \ 0 I f ",101 
11l"lallt,d al lilt' I'\lrdla~t'l '" tll'llOll. 

CAUTION 

HI·: SlIB\<: TO I'IWTECT '1'111-: INTI<:\{N,\1. I'HINTED 
C1HCliIT CAIW AND OTIIEH CO~IPONJ-:NTS FIW\) 
METAl. I'Alfl'lCLES WilEN ClITTINC Oil I>HII,I.INL 
ENTHANCES FOB INTEHCONNECTION \\ IHINC \NIl 
CABLES 

IT IS HECOMMENDED TIIAT A CHEENLEE I'liNCIIIlE 
IISED FOB ClITTINC CABLE OI'ENINCS IN TilE 
ENCI.OSlIHK 

WARNING 

ALL MOTOR BASES AND CONTIWLLEH ENCLOSI 'HE 
HOlJSINCS SHOliLD KE CONNECTED TO TilE 
INSTAl.LATION «;AHTII CIWlINl>lNC S) ~TI':~'I \N 
EXTEBNAl. COPI'EB CONNECTOI{ IS I.OC\TI<:II YI' 
TilE BOTTOM LEFT SIDE OF TilE (:ONTIWI.I.EH \:\11> 
IS SIIITABI.E FOH CON NECTI NC \ CHOII N I> \\ I HEll) 
MEANS OF " COPPEH l.lIe (SEE FIC. I()) . 

NOTE 

IT IS HECOMMENDED 'I'll \'1' TilE U>NTIWI. 
COMMON ClBClIIT BE CIWIINf)I,:n AT ON!.) ()NI': 
POINT WIIICH IS( :2TB-~~). IF Till,: Sf'I·.!':/) 
HEFEHENCE IS SIIPPLlEI> B) A f'IWU::-'S 
INSTIWMENT, THEBE SIIOIII.I> HI-. NO ~I()HETII\\ 
1,S VOLTS BETWEEN ITS SICN\1. ()ITPlT \:\/l 
(;IWIIND,(SEE FIC. IB) 

CAUTION 

CAHE SIIOIII.D BE T"'.EN T() SEI': 'I'll \T \1.1. 
INTEHC()NNECTI()N WIHII'IC I~ SI/,\-:I> \:\Il 
INST\I.U:t> IN ,V:C()IW,\N<:Jo: \\ 1'1'11 Till" I.\TI'SI' 
1';I>lTION (IV TilE N '\TION \1. I';I.J..(THIC \1. COIlE 
(NI,;q OH Till<; C-\N ,\f»);\N EI.ECTB IC \1. c(>l1I'; (U.<.) 
\NI> In: t:()NSISTENT \\ 1'1'11 \1.1, f) 1'111, Ii 
APPIK\BI.E 1,(IC\1. COIII·;:-. 



NOTE 

II IIII', (,ON I'llOl.l.I·:H (:\NNOT BE SToI'PI':1l B'r Till', 
NOH~I \1. ST()I' FIINCTIONS (STOP PL:SIIBIITTON. 
I.I·,HO ~1'1',Ef) SI-TTI NC, ETC) HEM()VE POWEH 
I'IW\I TilE CONTIWI.I.EH. 

WARNING 

'1'111" NOH~I \1. STOP i'lINLTIONS OF TilE 
('ONTHOI.I.I-,I{ (STOP PlISIIBIITTON, ZEIW SPEEIl 
:-'LTTINC, f<:'f'(' ) \HE NOT INTENDED TO BlWSED AS 
\ P()\\:EH DISCONNECT FOB TilE <:ONTIWLLEB 
OI'l'I'OIT 
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WEIGHT = 75. FOR 2 &. 3 HP 
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FIG. I 

WEIGHT = 95. FOR 5 &. 7_5 HP 

OUTGOING POWER 

2TB 

I +1-INI~I~I~lwl~l~ml~I=I~I+B~j~I+I~jNI~j + I 

l II CAPTIVATED 

VIEW AT "An OF CUSTOMER CONNECTIONS 
WITH DOOR OPEN FOR Ir!. I THRU 3 HP 

WEIGHT = 70- FOR 1-1_5HP 

LATCHI NG 
1_00 I HARDWARE I SEE 

_312 DIA 121 /' 1 NOTE"I ---r-----r 
MTG HOLES (FOR ~ t t t SEE 3_tJo* 
1/4 - 20 HOWl .. MIN 
ON BOTTOM FLANGE FRONT SECTION N~2~.!.... ___ L 

NOTE· I _ (NEMA 12J DIRECTION OF AIR 
DRIVE ASM CAN BE SET ON BACK SURFACE FOR FAN FAN KIT USED 
OR UPRIGHT ON EDGES AS SHOWN *PROVIDE FOR WITH 7.5 HP ONLY 
CAUTION MUST BE USED WHEN DRIVE ASM AIR CLEARANCE -
[5 SET ON EDGES TO PREVENT TOPPLING. 

FIGURE 16 
Outline Drawing AFtrol I wall mounted 

(36B605405EB) 

WEIGHT = 80- FOR 2 -3HP 
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NOTE·] -
DRIVE ASM CAN BE SET ON BACK SURFACE 
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CAUTION MUST BE USED WHEN DRIVE ASM 
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FIGURE 17 
Outlme Drawmg, AFtrot I chassis mounted 

(36B506405EA) 
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FIGURE 18 
AFtrol I controller, door open showing 

close up to 2TB terminal board point 22 
and ground connection 

CAUTION 

MEGGERING CAN DAI\IAGE ELECTRONIC 
COMPONETS_ DO NOT MEGGER OR HI POT 
WITHOUT CONSULTING THE SPEED VARIATOR 
PRODUCTS OPERATION, GENERAL ELECTRIC 
COMPANY. 

CAUTION 

DO NOT USE POWER FACTOR IMPROVEMENT 
CAPACITORS WITH THIS EQUIPMENT WITHOUT 
CONSULTING THE SPEED VARIATOR PRODUCTS 
OPERATION, GENERAL ELECTRIC COMPANY. 
DAMAGE MAY RESULT FROM HIGH VOLTAGES 
GENERATED WHEN CAPACITORS ARE SWITCHED. 

THE THREE (3) MAJOR COMPONENTS: (1) THE 
CONTROLLER, (2) THE OPERATOR'S STATION (IF 
REMOTE MOUNTED) AND (3) THE MOTOR SHOULD 
BE CONNECTED IN ACCORDANCE WITH THE 
SYSTEMS DIAGRAM, 36D87008AB (SEE FIG. 8). 

GEK-24997A 

POWER WIRING 

Smgle phase, 230 V AC input is required for the 1 thru 3 HP 
single phase input AFtrol I contollers and three phase 230 
V AC input is required for the 2 thru 7 1/2 HP three phase 
input AFtrol I controllers. 

A power Input disconnect mounted a reasonably short 
distance from the controller is required. A suitable 
disconnect SWitch kit for mounting on the controller front 
door (by factory or the purchased) is available as an 
optional modificatIOn. A line disconnect SWitch IS a 
requirement of NEC or CEC and all codes. 

Power wiring must be selected according to all applicable 
codes. The maximum con toller input currents are listed 
below. Power wiring should be Sized to handle 150 percent 
of the amounts hsted. 

No of Input Max. Input Amps 
HP Phases (RMS) 

1 1 7 
1-1/2 1 10 
2 1 14 
3 1 20 
2 3 8 
3 3 11 
5 3 17 
7 1/2 3 22 

The motor power leads should be sized in accordance with 
the motor nameplate current ratmgs. Wire size should be 
selected In accordance with NEC or CEC and all local codes. 

A thermal overload protective device should be used to 
protect the motor windings from overheating and resulting 
damage to the motor. These overloads (or motor 
thermostats) should be selected based on the motor 
nameplate data and must comply with the NEC or CEC and 
all local codes. These overload devices are not provided; 
however, they can be connected to 2TB terminal board, 
pOlllt~ I and 2 after removlllg the metal Jumper that I" 
normally "llIpped with the controller. 
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CONTROL WIRING 

Thf' ('onlrol ~\lgll,t1 mtf'rconnecting wire must be twisted, 
Iwo 1"(1)(ltll'lor 01 Ihrt'f' conductor WII e having at least two 
tWI"I ... pI'r ltH'h. I'II1S signal win' mu .. t be run In ,a'paralt' 
maglll'I\(' 1'0 IIi/II II 11'01ll power Wlf('S 10 eliminate Iht' 
po" ... ibilily 01 1'11,,11'1('(11 IIOlse pH'k up Th!" I'ollthltt can ht' 
I'Igltl stl't'l 01' fI('xlhlt, arlll(lurt'd steel. The slgllal wire should 
nol ht' roull'd I hrough junctloll or It'rrTullal boxes thaI 
I'onlain I\Dn- .. igll,tI win's, For signal wire di'itanees of less 
Ihull 100 [et-I liSt' (I lIIinumum of No. 22 A WG, For 
dlstance~ of mOl" Ihall 100 feel and It-ss than 500 feet use a 
minimum of Nt> l6 A WG. 

If .. hielded wm- IS uSf'd for the twi"ted signal wire, each 
shield should b(' grounded at only one point, preferably at 
the controller (·lld. 

Nearby relays, ~Illellojds or brake coils can produce erratic 
dr ivt' behavior due to electrical 11Oi~e transients. To 
('If'mlna\(~ Ihi .. I'0'l .. ibilily, an RC ~l1ppressor should bf' 
addt~d across IllI ('OIls of these device;.. A 220 ohm, 2 watt 
resl'llor in seril'~ With 0.5 mfd,600 volt capacitor can be 
IIsl~d In 115 AC and 2:HlV At: circuits. 

AC MOTORS 

TIl!' At: mol or must hI' lIIstalled III ac('ordanee WIth 
"'paratl' IllstrurllOlll-l illcluded with tlte motor. Care should 
II(' fakl'll 10 a"tllt' Ihal th!' motor IS properly alIgned with 
til!' drivl'lI Ilhll'llIlll' to IllllllInize ullt'('essary motor loading 
liut- to shaft IIII~ahgllllH'nt. 

OPERATOR'S STATION 

TIll' opl'ralol 's -tallOlllllu,I bt' rnountpd III d local IOn that is 

('(HlVit'lll to Iltl' opl~rat()r hut not mon' than 500 f('et away 
frolll tlt(- ('Olllrtdlt'l. A" all optionalmodificatJOn, all form" 
III til!' 0pl'ralor' .... lo1llOn ('an be locatl-d Oll the fronl door of 
Ihe conlroll.-r, "Ithf'r factory lllol111lt·d or field mounted by 
tilt' pili ('lta ... !'r 

CEK-24997A 



SECTION 5.0 

INSPECTION, START UPAND ADJUSTMENT 

Every AFtrol I controller has been tested and adju~ted 1II 

the factory and is ready to operate. However, before 
applying power and starting the motor, the following 
inspectIOn steps should be taken to prevent damage to the 
eqUipment and to ensure a ~ucressful ~tart up. 

INSPECTION 

I. lnspeet the rOlltro\ler for any shipping or 
installation damage. Inspect for loose or broken 
control cards or plug-in option cards. Check for 
loose connectIOns where the R('gulator card 
connects to 2TB terminal board and the wires 
connectmg to both 2TB and ITS ternimal board~ 
and to the fm,e block. If a door mounted (hsconllect 
switch or operator's station ib provided, eheck that 
all of the wire connections are tight. Fmally, check 
that all of the ribbon cable connections to the 
control card assembly are tight. 

2. Inspect all of the external wiring to see if It is 
properly installed and connected according to the 
terminal board sticker Instructions and the system 
diagram, Fig. 8 (36D870008AB). Make a point to 
check of all inten·olllH'c·ting wlrlllg het ween the 
controllt'r and It~ operalor's devlc't's, AI: motor, AC 
~upply di"conn('cI swilch, et(·., wllh all ohmlll('(PI. 
<:heck tilt' resi~laflC'(' to ground of ctillerminal board 
lTB Wiring c'onllt'dlOns With an ohllllllet(~r to check 
that the power wiring ih flot grounded. Check that 
2TB termmal 22 measures zero ohm~ to ground. If 
not, chec:k whether the controller ellclo~urt· i~ 

grounded at the groundmg terminal (on Ihe outsld(· 
of the bottom cover). 

3. Check that the proper ratlllg of AC motor IS 
connected to the controller 1'1, '1'2 and 1'3 
terminals. The motor nameplate current ratlllg (or 
!->um of multiple motor current ratings) should flol 
exceed the! controller ('urrent ratlllg.lfthe motor I" 
a "ynchroIlClll~ n'luclalH'e molor (ifl"tead of an 
IIlductlOn motor), Iht' c'olltroll(~r C:IHrent ratllig 
should Ilt~ lA, times lire motor CUI rent rating to 
allow for higher peak and pull in ('lIrn·nt~. 

TIlt' AC motOi voltagt' and frt'I]IH'IH'Y nanH'pla!t· 
ratings llIu!->t al~o agrt'(' with the ('ontroll('1 rating. If 
a !->tandartl 2:)O/1.()O volt, (10 Iwrll motor i~ II"C'eI, II 
... hould ht, c'clllnpc,!t,d for 2:l0 vol! ol'l'rall"" II'" 

~hown 1)11 IIIC' C'Ollllt'C'IIOII diagl alii (low vollage 
('01111('('11011) lI"ually provid(·cl 011 Ih,' IIlotor t('IIIIill,,1 
hox COWl'. 

II a IIC)II-~I,lIIdarc! voll..!gp,lIld/or Irc'qll('IIc'v 1110101 " 
u'wel, l'I'f('r to the Ba,e Fn'qlwlIC') jUII'IJI'r "I'IC·('tlOlI 
Tabll' A (pagl' 35) ..!nc! thl' voll~ pt'r IWIII 
instruellOlh lalt-r III tlll~ set'! IOn. Th('~(' wdlhav(' 10 

be ('heckI'd and rl'adJlhted hinc'(' th(~ c'ontrolll'r I"I~ 
been factory te~ted With a standard flO hertz lllotOI, 
un Ie;" ~pl'cially ordered. 

It i;, r(,(,olllmended that the molor Iw (I!sc'onlll't'!(·c! 
from the driven machlllery at IiiI' illitial st,lrt-lIp 10 
prevent pOSSible dalllaw' if IllISO(JI'ralioll ()('('ur~, 

Cheek that the motor shaft (:all he I ota1t!d and I" f rl'C' 
from bindlllg 

NOTE 

THE AFTROL I CONTROLLER WILL NOT OPERATE 
UNLESS THE AC MOTOR IS EU';CTH ICALLY 
CONNECTED. DISCONNNECTION OF ANY ONE 
MOTOR PHASE. WILL PHOlllIU: 1\ FI\I,LT 
SHUTDOWN. 

4. Check for prebence or absenc'e of the follOWing 
terminal hoard or eal'djurnpers (Hefer to page 36 lor 
50 Hz input jumpers. 

(a) ITB terminal;, T and A should be jUHlpen>d If a 
motor ammelt'r i!-> ('onrleC'l(·d helwl'l'll I('[millal 
'\':3 and A, and the AC motol T:llt'ad IS ('onllt'c'll'd 
to ITB It'rnlinal T, 

(b) 2TB It'lminals I ,llld 2 ~llOlIlcll)(' illnlpl'rl'dlllll('~~ 
a motor tlierlllo"wllt'h, tllt'l'Ill,d oVt'lloaell I'I,IV or 
other normally c:Iost'd ''It('llcH'~ h c'ollllc·c·tl'd 
ac'l'O'i~ th(,'i(' terminals. " allY 01 tl"",(' an' 
(,OIlIlC('led the jUlllper "hollld 1)(' I C'1I101 ("I. bill 
('lwC'k that tht' exlt'rrral IlIt,·r\cH'k I" l'io"'d 

(c) Regulator card posts SPW should be jumpered to 
SPX and SPY Jumpered to SPZ if the AC input IS 

5illgle-phabe and 1I0t JIIIIIP('1 I'd for three-pha ... e 
mput controllers. 

(d) Hegulalor curd posts FCI alld FC2 ~llOlJld 

lIol'lnally h(' Jlllll(lC'l't·d lIorm,dly, 11111 thi ... III III III 'I' 
"llOllld 1)(' n'movl'c! If tilt' h\'FIIK 10'0110\\('1 
opllon card i!-> 1Il01l1l!t'd 011 tilt' I{c'glliarol card 

(I') Ht'gulator card (I(l~t:i HF I, HF2 or IW;{ "llIIlIld III' 
111111(1('1 I'd accordillg to Tablt, :\, it high,'r 1111111 lit) 

Iwrlt, IIwtor fn'CJlIc'nc'y I'" cit's" "d, 

S. list' II vol I IIw!t'r to ('he('k tllUt thl' AC~lIl'l'lv vultag'> 
Oil Ilrl' illC'Cllllilll-( i~ :eno voll~ AI: +10 I'('r"t'lit :i 
1'<'IC'('IIt. 



START-UP PROCEDURE 

:~ I 

St'I IllI' "I"'ralor'~ ~IH·I·d POI(,1I1101llt'f<or 10 Zt'I'O 
II'OIhpl('II'ly ('Olllller.('I{),'kwl~t') If III!' Foliower 
opllOlI h If\( IudI'd, ~et the Opt'l ator's Mallual! Auto 
~t'lt'l,tor ~wllch In Ihe Manual pO~llon 

2 Clo~t' till' dl~I'Onll('('/ ,wII('h to ~upply 2:~0 volts AC 

poWt'r 10 lilt· I olltlollpr, Cfw('k for 230 volts aero"" 
lilt' load ~III(' of tht, ('ontroller tu~e~. II no voltage i~ 
pi'l'~t'nl, II,tt'l' to til(' Troublt'~hootlt1g seetlOll part 
/I.-I "No pow{'r to controller" 

:~, Pft'SS tilt' opt'rator's ~tart pu"hbuttOIl, (or dose the 
HUN sWlldJ) alld observt-' tht, green RUN light Oil 

IIII' l'{'glll.lIor ('ard, It ~h(]uld be blinking at a 
heqlH'III'V of 2 to :{ hertz. If tile light is off, reft'r to 
the Trouhlehhllllting ~eellOl\, Part A-2 "Can apply 
pOWt'l' to I'olltrolit'r, but canllot "tart," 

,\. Slowly IIIITt'a~p IIH' operator\ ..,peed potplltioml'tl'l'. 
TIt(' HUN llghl ~h[)uld iIIlTea~(' Its bhnklllg 
Ir(''111I'III'V alld the motor should beglrl to rotatf' II 
11)(' lfIotOI rotatloll I" hat'kwalll" alld tht, Reven-allg 
opllOlI " lIot provided, pn'ss Ihe opl'r.ltor'~ STOP 
pusllhultoll to "top Ill!' lllolol, DIS('Olllle('t I\C 
pOWN, lI'v!'rst' tl](' ('OIlll('ctIOIlS to allY two motor 
"'ad" alld n'slarl Iht, ('ontroll('r, 

S, (:II(,('k lilt' AC 1110101' ('urn'lIl With .1 clamI' 011 

:llIlIl1d('1, It tilt' motor ~haft I~ di~('ollll('('ted 1'1 o III 
tI\(' dl'lv(,11 1I11I!'hilH'!'Y, tilt' ('111'1'('111 !'!',Ujllig ~h()lIld 
1)(' aplli "xllllalt'ly I /:~ 01 Ih(' lIIo\(n lI.lllWfd.1lt' 
11I1'I'(,IIII:1lillg /til slalldard IIIdll<'lioll IliotOI~, 

() Slowly il\l'll'a~(' Iht' spt't'd poll'lIliorllf'I('!' up to Iht' 
1I1.IXIIIIIIIII ~1H'l'd ~pl1il1g whdt, OhSt'l'VIIlg motol 
I III \('111 alld lIIot"r OIH'I-'lllOll. TIJ(' motol should rUIl 
~rllo(Jlldv up 10 Ih ralt'd ~f)('('d alld tht'('ui'rt'nt oftli!' 
dl~( 011 II ('I ,It'd motor should \'I'maill fairly ('Ollstdlll 
OVl'I lis ('11111'1' ~pt'!'d rangt', If til{' motor do!'" 1I0t 
"llI'r,llt' propt'lly, refer to lilt, Troublt'"llOotlllg 
~I'I'tl(J11. 

/, Pn'~'> til!' 0l"'rato!"~ STOP pu"hbllltOIl, Tht' 1II0tor 
~1)(,l'd ~hllllid dt" l'I!'ralf' ~llIolllhly dowil to a "low 
'>I"'t,d ,I'> I'all III' ~t'{,11 by Ih" HII N light bllllhlllg 
111''1111'111'1. Th(, HIIN light should Ih(,11 go out alld 
III(' lIIol"r should "top, 

B \I ,linl'II'1I1 adjll~tlll('lIts III 111111111111111 ~I'I'('d, 
11I11l11ll1I1I1 f'r('(I''''1I1 v, lIIdxillllllll :<1)('("1, voll" I"" 
hlill or 11I1I'.1I lirrl('alt,d,'sll'l,d, Ihn ~holiid 1)(' iliad" 
,lIld 11,~lt'd whdt'llIt' lIIolo!' ~lIaf't IS "till dh('OIlIlf'('iI,d 
11'0111 ih load, f{pft'r to the AIl.ll STMENT filII I of 

l!rh, ~P('!IOII torHdIlJ~tllH'1I1 I'P( oilllllendallllll,>.lIld 10 
lilt, I>ESCHII'TION, ~t'l'tlOlI 2 0, for an {'xplallatioll 
IlIIdl'!' BECIIIATOJ{ card. 

9, COIIIl('I't the lIlolor ~haft to the driven ma('hillt'rv 
alld rep('at thp dbove start-up steps, The lIIotor 
('IHr('llt wdl he dpJH'ndellt all th(' drivell load, but 
should not t"xcepd the 1II0tor or ('olltroller 
nanwplatr raUng, If thl:' ('ontroller ('allllot "tart the 
molor or if motor ('yrrent IS exce%lve at low speeds. 
IlIcrease the COMP potentIOmeter settlflg a~ 

explained under adjustment" 
NOTE 

IF THE CONTROLLER liAS BEEN STORED FOR OVER 
() MONTHS, THE ELECTROLYTIC FILTEH 
(APACITORS SHOlfLD BE "FORMED" BEFOHE 
OPER/l.TING THE CONTROLLER ,\BOVE 150V At: TO 
TilE MOTOR. FORMING IS ACCOMPLISHED BY 
OJ,)EBA'!'I NG THE CONTROLLER AT ISOV AC OllTPl:1' 
FOR S MINliTES AND THEN INCREASING THE 
OUTPLIT TO 200 VOLTS AC AND OPERATINC FOJ{ .s 
MOJ{E MINllTE~ AFTER THIS PROCEDURE, THE 
CONTROLLER MAY BE OPEJ{ATED OVER ITS ENTIHE 
HANCE. 

ADJUSTMENTS - REGULATOR CARD (S .... Fig, II)) 

If II I'> dp'olrl'd to dlangt' the Ht'guiator ('ard adjuAtlllt'llt~, 
lilt, loliowlfIg procedurt" are suggested, Ref('r 10 tilt' 
DESCRIPTION, St'('tioll 2,0 for informatIOn 011 

adlustllll'lIl r,lIlg('" .llld OPI'I'.ltron. 

MIN.., (Minimum Speed) 

Norm.tlly, till' MINS pott'lItlOmetf'r i~ ~pl fully CC\XI alld 
lIlu"t Ill' ill till' lully CCW l)(lSltlOll f()I proper adJu"t/ll,'1I1 ot 
!fit' MINF, MUlirnulll Frequl'llI y poll'ntiometf'l. If a higJw!' 
Iltdll/!'!'O minilllum ~fl!'t'd 1<; a rt'qul!'('lTIl'nt, It should ht' ,pi 
alh'l II\(' adjllSlllwllt ot MINF. 

,HINI" (Minimum Frequency) 

\XI ilh thl' Speed l{t'f('l('Il"(' potpntlOlllett'f set al ZI'I'O (fullv 
CCW) alld hoth Ihl' MIN,"! and COMP pntrntlOlllt'lt'rS!)l1 
lilt, i{egulatol card st'l fully O:W. sldrt tlw ('onll'oll!'r TIlt' 
ilC IlIIk VlllldW' (SM I' 10 SM N) ,hould II(' 110 gl I'al(~!' I hall B 
\ oil", NOI'IIl.tll v, tlIl' M I NF pott'llt io IIH'tl:' I' ,hould h(' 
ddJII~ll'd III obtalll all IIlVt'!'!!'!' (llilput Irt'qllt'llI'V l,j 
,lpproXIIII,I1('h 2 10 ,) Ilt'rl/, The 1{lIN Ilghl ~hollid 1)(, 
l.tillklllg al Ihls In'quI'l1I V .1111111 ~hould 1)(' Jlo~~ihl(' to l'III'I'k 
111111111111111 111\,('111'1 11(''fllt'II''\ hv Ob"('IVllig Ih(, f{[IN IIghl 
hlillklllg II (''111('111 \ II ,I '\ III III OIlOIl~ 1'!,llIl'Ialll'I' 1110101 I" 
IWlllg IJ'>("!' II i~ It'I'OIIlfIl('lId('d Ilial MIN/<' ht' ~('I tor d II 

Iwrlt. 111111111111111 Irp(lllt'lI( \ 



MAXS (Maximum Speed - Base Frequency) 

With the Speed Reference potentiometer set at 100 percent 
(fully CW), adjust the MAXS potentiometer to obtain 
rated motor nameplate speed and frequency (normally 6() 
hertz). If this requires a reference voltage of greater than 
8.5 volt~ as measured at terminal board 2TB terrlllnals 18· 
22, install a jumper between Regulator Cont rol ('ard posb 
BFI and BF2 to increase the hahe fre(jUerH'y st·ltlllg. HI" 
adjust the MAXS potentiometer to rated motor spel'd alld 
ft't'quenI'Y. Al~o, readju~t t lw rnimmulll f requell('y a~ :-.('t by 
the MIN'" potentwllIt'ter, SInce this wIll al:-.o dlang!' II 
high('r than 60 ht'rtz frequ(~n('y Ih requIred, U"I' Table A a:-. a 
gUldt· ill selectIng the proper ba~e frt'ljuelll'y jumper. II I" 
p()~~\lhl,' that the next higher or lower ha~t' I l'I'qUI'III ) 
jumper than the one indi('ated III Tabl(· A may Ill' Ilt·('e~:-.,Irv 
to en~ure that the voltage betwet'll 2TB tt'rllllnal:-. 18·22 I'" 
[wt ween 5 and 8,:) volb when the ('ontl oller outPUII:-' al I hI' 
de:-.trI~d base f requeney. 

TABLE A 
Base Frequency Jumpers 

Base Frequency Bast' Frelfllt'III'y .Iump(·1 

50 to 70 Hz NOll(' 
60 to 85 Hz Bl'! to lW2 

75 to lO5 Hz BF2 to BF:1 
100 to 130 Hz HF I 10 BF:) 

VlHz (Volts per Hertz Adjustment) 

Set the Speed Adjw,t potentiometer at the maxmlUm (fully 
CW) to obtain ratt'd motor nameplate frequency (normall y 
60 Hz) and spet'd. If the AC llIolor is diseonne('le(\ from t~l!' 
dnven machlllery ~o that It i~ at no load, adjust the V 1Hz 
potentlOmetf'1 to obtain 210V AC aClo:-,:-, the llIolor 
t('rmllldl~ or approximatl'ly 90 percent of ralt,d lIlotor 
voltagt', if dil f('rent thall 2:)() voll~. 

Aftt'1' the lIlotor ~haft ha~ been ('onneeted to Ih load and tilt' 
COMP potenliometer ha~ ht't'll adjusted for besl low :-.pp('d 
(lpt'ralwn, rei urn thl' Spt'ed A(ljust pO\t'ntiollll'lt'r 10 Ih 
rnaxilllUll1 setlillg and reched. Ihe lIlotOI lerminal vollagt'. 
Hefon' rt'ad]llsling till' V 1Hz potentlOlIll't('f, lIlark lhe 
origInal :-.t'lllllg pOtnt Slighily adjusl "I/lz in t'llllt'r 
dlrt'l'Iion 10 try 10 achit'vl' Ihl' following: 

J. MInimum mol or current at Ihe loaded operallllg 
('ondi 11011. 

2. Motor t('l'minal voltag(' 110 greatel thanZ:WV A(: lor 
;I.pha:-'I· Inpul ('ont roll('r~. 

;J 

3. For ~ingl"·phase inpul ('ontroll(~r~, 11 mav 1101 IH' 
pl)~~ible to obtain mort' than 210 to 220' volh al 
rated load. It may be neee:-.:-.ary to ~Iightly redU('t> the 
V 1Hz betting or in('feahe the MA XS potellt wIIH'It'r 
~etttng to obtalll rated lIlotor spI'I,d al lull loud, 

4. If rated lTlotor voltage IS It,,;s than 2:)0 volh, ad,,];;1 
VIHz to obtain rat I'll mol or vollagl'. 

1,1'IM (Linear Time Adjustment) 

Adju~1 til!' Ll'lM polt'lIllOllIt'ler 10 oblalll ,lll ac\'(·I(,latlllll 
tllll(' /1'0111 zero to lw~t' "'pt't'd t'qllallo lilt' 1111)(' dt'~III'd Illi 
lilt' appl(('al iOIl. '!'I'n "('('01111" i., a good a VI'rdgl' ,1<'1'1·1('1 a I III II 
101 mallY IIIdll..,lllal applwallOlh. Thl' dl'('plt'l'atlllil Ii 1111' 
hom ha"p 10 Zl'ftl "pl'ed ,hollid hI' ,lpproxllllall'lv lilt' ",11111' 
a~ Ihe a('('elerallOll limt', hul lIlay Ill' IOllgt'r 101 1.t~1 /-TIM 
..,elllllg", If Iht' 1'01111'011('1' Inp ... Ollt dllllllg a"I·t'!t'lallllll 01 
dt'('eleratlon, tl y .,t'liing Ihl' I//,IM pol('III\()IIII'I('r fill ,I 
IOllger lillIe. 

COMP (IR Compensation Adjustment) 

Th(· a1l1OU1I1 01 IH ('Ollll"'Il:-.allOlI I (,IJIIII I'tI h tlt'fH'lIdl'IHIIII 
IIH' alllOlI II I III' IIltllol I II 1''1 l\(' 1'I''IlIlIl'd III .,Iall IllI' til 1\1'11 
11l<\(·hlllt'ry alltl 10 1'1111 .11 IlIw "P('('I\.... '1'1111 Itlll,· 
('lIrnpl~ll~alio/l will 1101 pl'Odu('(' (,lIollgh 1Il010l 1(11'1111' ,11111 
re:-.ult III ('X('(''''~IVI' molor CUI relit. Too Illilch 1't1l1\pl'II~,\111I11 
I'lill produc'l' I'X('(''''''IV(' molor "cogglllg" alllll'x"C'''''I\(' 1111 
load ('lIrrt~llt. 

St't the Spet~d Adjust polt'lltlollll'lt'r to opt'lal('111I' 11101111 al 
approxllllalely to percent of raled ~rJ('l'd wHh till' 1110/111 
('ollnectl'rllo ih load. !\dju:-.t till' COM,. potl!lIll11ll1l'ic'l til 
ohtain Iltt' /lIilllmUIII /lIolor "UI rent al l1ol'malload Slowlv 
Iurll the Sp(~ed Adjust pO\t'lIliollll'tpr Irolllih 111111111111111 10 
Ih maximum ~l'Illllg while ()h~('l'vlllg IIlOlo\,('IIII1'111 Molllr 
cllrrt'nt :-.hould lIot ('x('eed Ihl' lIlotor III' ('oIlIIOIlI'r 
lIameplall' ('ul'rt'lll ratil1g at allY OPI)l'atlllg POIlI!. HI'adjll"" 
tilt' V 1Hz ~t'ltll1g a:-. I'xplal1wd lIntil'l J'llIz alld !'t,(,IIt'I'k 
lIIolor 1'I1I'f1'1I1 OVI'I tilt' molor "pl'l'd l'allgl' , 

CUM (Current Limit Adjustment) 

Tht, Ct/M ('1I1'f('1I1 hlllil p"t!'ntltllllt'it'l h.I' 1.1'('11 ~I'I .11 lilt' 
ladory IlIlilllll.!1 1501"'1'1'('111 of('olllrllllt'rllalllt'plall'ralt'd 
1'\lI'relll. TlIl'lllllg CIJIM CC\,' will dl'ITI'a"I' ('UITI'lIt 1111111. 
Cllrl'l'lll Ii mil C'<III bl' 111!'1t''';'I·d b, III()\ill~ t:1,lftl III Iht· 
c'lock wi~t' dlrt'c,t lOll. Illldl'I' 11111 ilia I ('111'11111..,1<111('1''', Iltl'rl' 
"llOlIl(llH' 110 11I·(·d 10 ,Idjll'" Ih!' CtlM pllll·IIIII11I1 I • ... I . 

FOLLOWER CARD (optional) 

If Ihe ()VFIII\., Follow!'1 ('art! 01'/1011 i" /111'111:-.111'11, 11'\1'1 I" 
Follow!,1 I'ard III SECTION ().O 1'111' "rlC'l'ill(' /Il~ln\l'IIt"I' "II 
adjll"IIIII·III., alld JlIllllwr (·OIlIIl·C'I\(III~. 



ADJUSTMENT RECORDS 

II I' ,"gW""'" I h,lI a I ('('onl of all adj lI~IIIII'Il" III' iliadI' wi I h 
fill' ('1111110111'1 OI'I'I\IIIIlg ~lj('I'~~~flllly lInd('1 !tol'mal 
(,olldlllOlI~, Till, will III' IIM'flll III IIII' ('VI'tll II bt'('ollH'~ 
III"'(""U'\' 10 1{'()llhl(' ,/tool 1111' (01l11'1I11!'1' af a lal('1' dal!', 

50 HZ AC SUPPL V OPERATION 

Slalldard AFllol1 «()IlII'(llIer~art'adju~l~d alld le~led on 60 
liz AI: ~llpply POW!'I, For operatIOn on 50 liz At: ~upply 
l'0wt'l', Iht' following dHinge should he made hefore ~tarf· 

ul', 

I. Slllgll'·phase Illput ('on/rollers· Hernov!' the Spy to 

SPZ JUII,!)!'r Oil the Regulator ('ard. 

2. Thl!,t"l'h.l~(' 1Ill'ut ('()1l110Iler~ - Add a Jump!'!' 
a( ro~~ H"gulaloJ (,drd po~ts Spy and SPZ, and ('ut 

olll J'(',i"tor 2:m ad)acf'1l1 to poql Spy. as shown in 

till' ~k('kh below. 

* II ~(' Ill!' spar!' j Ulll PI'I' ( Otl !te('led acr()~~ po~1 ~ LM P 
alld LI\IN, or "old('r a)ulIll)!'!' wire acJ'()ss posh SP\ 

alld SPZ 

o 
SP2 

ADO JUMPER. 

t @ 
Spy 

"'Use the spare jumper connected across posts LMP and 
LMN, or solder a jumper wire across posts Spy and SPZ. 

r\Oz ...... ,-_CUT AND REMOVE Y THIS RESISTOR 



SECTION 6.0 

TROUBLESHOOTING PROCEDURES 

A ~y~I('mali(' al'prodch 10 Iroubl(,..,hootlng will I ('dllt·(, Iht' 
time required 10 fll1d Ihe problem. TIllS approddl ('(lll~l"'h 
of Irying to identify Ihe ~ylllpt()ms uf the ploblem, tak1l1g d 
numb('r of meter readlllgs depelldlllg on Iht'..,t' ~ylllptom", 
and lo('alizing the prohlt'1ll to some module or a pl'lnl(,d 
('\r('Ult card as a result of the~e reading..,. 

TEST EQUIPMENT REQUIRED 

The~(' IroubleshootlHg note~ art' Wl'lttt'n ~o thaI all rt'adlng~ 
may be taken with any good quality multllllt'l('r or 
voltohllllllt'ter. A digItal multllneter, su('h as a Flukt, Modt'l 
8020A, having high inpul IlllpedalH't' will provldt' a('cIIral(' 
J't'ading~ with minimulll loading of lilt' (,lr(,1ll1 ht'ing ((·ad .. \ 
dump-on AC ammeter I~ alho uheful in reading ('oIltroll!,!' 
Input alld oUlput ('urrents. Nt'v(·r Uhf' a meggN 10 dlt'ck 101 
conlrol or power Clrt:ull groundh In..,ide lilt' ('ontrollcr, a~ 
111I~ may damagt' the equIpment. 

TESTING SAFETY PRECAUTIONS 

Bt'('auhe trol1ble~hoot1l1g involve~ laking readillg~ of hOlh 
control and power ('ir('uit voltages, It i, a potentiallv 
hazardous prucedure for hoth the pt'rson dOing Iht' 
trouble!>hooting and for Ihe t'tjulpomt'nl. By follOWing 
rt~('ommellded haftey pre('autioll~ and obh('1 VIlIg good 
tl'hting practice~, these hazards ('an be reduc(·d. 

Whenever possible, disconnect AC suppl y power from til!' 
('ontroller before in..,peeting the Ulllt or laking 
trouhle..,hooting readings. Where operating voltag('''' lIIu..,1 
he read, proceed as rf tht' eircuit being lead Ih at POWN 
pOlentia\. Although Ihe ('ontrol cirCUitry aShO('lalt'd wllh 
IIIP operator's control IH at ground potenlial, III O!'> I of Ihl' 
cOlltrol cir(,uitry alld all of the power clfcui!"> art' at IHIWt'1 
polelll1als. 

WARNING 

ELECTRIC SHOCK CAN CAliSE PERSONAL IN.JlIHY 
OR LOSS OF LIFE. WHETIIEH THE AC SllPPl.Y IS 
GIWIINDED 01{ NOT, HIGH VOLTACES TO GIWIINIJ 
WILL BE PHESENT IN BOTH THE POWEH ,\ND 
CONTlWL CIRCllITS. AFTER AC SliPPLY POWEH IS 
DISCONNECTED, WAIT AT LEAST ONE MINliTE FOB 
TilE DC LINK CAPACITOH TO DISClIAI{(;E BEFOHE 
TOlICHING .\NY P'\HT OF TilE C()NTIW\'l.~:t{ 

CIHt:l:\,\'HY. 

WARNING: HIGH VOLTAGE 

ELECTHIC SIIOCK CAN CAliSE PEHSONI\L IN.Il:HY 
OB LOSS OF LIFE. WI/ETIIEH TIlE AC VOI.TI\CE 
SIIPPLY IS CHOliNDED OH NOT, 111<;11 VOLT,\CETO 
CBOlIND WILL BE PBESENT I\T MANY POI NTS 
WHEN INSTHIIMENTS Sl CII ·\S OSCII.LOSCOPES 
ABE IISED TO WOHK ON LIVE E\lllll'l\oH:N'l', CHEW 
CAliTiON MIiST BE lISED. WilEN ONE (IF TilE 
INSTIWMENT LEADS IS CONNECTED TO Till< C \~E 
OB OTIIEH METAL PAIHS OF TilE INSTHI !\,IE!'.T. 
THIS l.EAD SHOlILJ) NOT In: CONNECTED TO \:\ 
l i NCIWll NDED PAIrI' OF TIll<: SYSTEM l! N 1.I';~:-' Tin. 
INSTHliMENT IS INSlIIX\'I·:I> FI{oM CIWlll\;1> \,\1> 
ITS METAL PAWl'S TI{EATI·:J) AS 1.\\ E E(.ll:II'~IE\T 
liSE OF AN INSTIWMENT IIAVINC BOTII 1.I<;'\/lS 

ISOI.ATEI) FH()M TIlE (:I\SI·: PEHM IT (;H()ll N 1)1 N(; (JI-' 
TilE CA~E. EVEN WHEN MEASll\{I':MI':NT~ !\llIST BE 
MADE BETWEEN L1V\<; PAinS 

WARNING 

J)O NOT SI':BVICE TilE E()lIII'MENT WilEN I'O\\EH 
IS A I'Pl.I ED 

Wht'll I('sllllg III til!' pow('r art~a, II Ih It'(·onllllt'llIl(·d I I tlllI .1 

~aft't y -,tal\(lpoint that tI\(· (·tjUiPlIlt'llt II(' t \l\I\\,d of(. I h(, 11',,1 

t'tjUipllWlIt (,Ollllt'cliolh hI' mad(" <llId lilt' pow!'!" "I'l'l It'd 101 
Ilw lllt'aSU('('lllt'lll, and Ilwt'qu'lllu('nIIIIl'1I111l1It'd till .Ig.llli. 
prior 10 di"'('ollnet'llllg th(' le~1 1'(JlIlJllllI'lIl 

CAUTION 

WHEN TAKINC HEADINGS WHILE TilE CONTOLLEH 
IS OPEHATING, TAKE CAHE NOT TO SIIOHT 
BETWEEN C1HClIITS WITH TilE METEH I'IWBES. 
liSE I NSliLATI NC SLEEVES BETWEI':N PH INTEl> 
C1BClIIT CAIW CONNECTION POINTS \S \ ~n>\"s 
TO PHEVENT SIIOHTI NC 

NOTE 

ALW A YS HEAD TilE COMPLETE INSTHI i( :TH)NS 
PHIOH TO APPLYINI; (lOWEH 01{ TBOlIIII.E­
SIIOOTINt TilE E\lIIIPMENT. 

KEAIl AND HEED ALI. \\,·\\{NINC, 1:\1"1'10\ \NIl 
NOTE I.MIEI.S POSTEll ON TilE E(,ll 1I)i\lE~T 



GENERAL TROUBLESHOOTING 

('''lllI0ill'l III"bll'llI~ I'all lI~lIally be heparated into two 
g"III'I,li .\I·I·.h: 

B. (:Olltl oill'r "11('lall'~ IlIlpropl·rly. 

'1'1\1' lollowlllg IIlIublc ... lrootillg !lOtl'S an' fll(,~(,IIII·d Ulltlt'! 
I \\ II W'lfl'! al Iwadi ng~_ Tlrl' IlOtl'h art· f urllli'r subdl vidl·d 
IIlId"1 II ollidl' ~\,Ilfptolfl" 10 .... 1 VI' tllll(' in Iht· 
I I ollbli· ... hool IlIg pIO'·!' ...... _ Thesl' nolt'h rder 10 t hI> Trollblf' 
SlrllOt lllg (:harl willch gl v(,s lIormal f(·adlllg!-. of I t'~I~talll·t' ... 
alld \'oll.lg!'~ at varioll'" 11,.,1 P()lIIt~. and ('Ollllllcnts Oil 
('" ...... Ibl!' problt'III'" .llitl 1'('(·ofllIllPndl·d dl·tlon. When th(' 
"0111" I' of lilt· prohll'lI\ i~ delt·rllllll(~d. rder 10 fllrtlll'l 
1!1~111l"Iillll'" ll11dl'l till' ~l)('/'ifil' ht'adlllg, Slid) a ... COllI rill 
(:,11'01 Trouhl,· ... hoolillg. Powl'r Modul!" COllvl'rh'r III 
11\\"111'1 SI'11101l Trllubh· ... hooling, or DC Llllk Filtt·1' 
I I ,,,d d,·~Il')ll\ Illg. SOliit' til I't Ilt'r t II IlIgh I () "'11'1'1.. art· llwilld"d 
Illloll'l Mi""·I·II.llll·o"~ Tlouhl{' ... hooting C1lt'cb, Iwgillllillg 

"" 1',lgI' I·\). 

11,1 Idllil ~hllidowil 01" 1If'." thl' following YI'IJIlI'1I1 I' ... hollid 
h,' Ihl'd I" \'1',1,11 t thl' oil iVI': 

:m 

I. \\dlt "1·\I·I,tillllllllll· ... fol Ihl'dl'lvI'irllk"apal'ilol I" 
d,..,dlWgl' dOWII 10 IS volls or !W!III\ (a., 1111'.1.'111"" 
bl'l W""11 Ikgulalllr I'ard 11',1 po ... h SI\1 P .lIld SM r-.) 

.J I'll· ...... IIII' ~top (,,,,,lrhutlOIl alld 1111'111"'1'" till' SIal I 
1'1l"ldlllllllll, 

.l. II Ilu' 1)(: IllIk \1111011.(1' dOI'~ nlll dl"dHllgl' 1lt'lo\', 1-; 
~,.tl ... , dl"', 011111" I Ihe .\C ... lIpph powI'r to all,,\', 
'-'ll'a"IIIlI di",.fI'II~I', 1't,.II'I'I\' \C P"WI'I alld It'l 11'.) I 
,1,,1' .2_ .1 "" \,. 

Nil I'IlW''l" to 1'011110111'1. 

.I) ()pI'1I lilt' 1'111111',,111'1 dOlll .11111 dll'l'k lilt' \I.ttag'" 
Ill'lwI'I'1I II'lllIllIal ... FIll-I, F112-1 .lIld FlU-I dl 
1111' 1,,1' ,d IIII' flhl' block wilh ,III ·\C vollllll'l, I. 
Tit,·.,,· v"llag"~ ","olllt! all II'ad flllIli 21B til ~.-d 

voll' (:!.lO \,011" +10 -S'·;.) II I/o VIIII.rg.· III 

1111 'If 1'1" I volt.lgl' )S obt.llllt'd, thl' ~O"II'I' 01 II,,· 
('I ,,1.t"1I1 I' IIII' 1l11'Olllilig P"WI'I 10 IIII" 'lilt 1'0111'1 
(:IrI'1 k 111.11 lilt' \1: I'IlWI'r ell"'l 011111'1'1 ~wllrll I" 
II,,·, ""110111'1 (".II1II1':t d'HIi 1111111 II It'd "1'11"11) I" 
,1,,,,,'[ Iwf",,' 1I1\1·,llgdllllg 11IIII1I'1' 

GEK-2 ~497" 

b) If lllroming power ih correct, rheck ttl!' voltagt'~ 
between termlllais FU 1-2, FU2-2 and H I :~-2 at 
the bottom of the fuse block_ If no voltage IS 
present, one or more fuses are blown_ DHICOlinect 
AC power from the controller and dw('k tht' 
fUhm; with an ohmrnt'ter to ddermille wh\(~h l)f\('~ 
need to bt' repJared_ Replace any hlown hl';(,~ 

with ones of the same type and arnpefP raUllg_ 

c) Before applYIfI[.l AC power, check for hhortecl 
components in tht· I'ontroller by going through 
the Htep A reaclil1g~ c'ontarned III the Trouble 
Shooting Chart (page 39), Iffaulty reaclmgs are 
obtained, go to tht' i'owel Module Converter 
Section or DC Link Filter Troubleshooting for 
further inbtruchons, 

d) If Trouble Shootmg Chart step A readmgs art' all 
good, go through the step B readlllgh, If faulty 
readings art' obtained, go to the Power Module 
Inverter SeetlOn or to DC Link Fdter 
Troubleshootlflg for further instructIOns. 

2, Can apply power to controller, but canIlot Gtart. 

a) St't tl\(' operator's siwed potentlOmt'tt'r at I!r-m, 
prt'~~ tlw Stop pu.,hbutton to re~l~t till' fa.llh 
latch, and fJrPhh Ihe Start f1llshhllllon. If thtl 
R II N light on the Regulator card ~tarth hlinklllg 
at a low frequency, proceed to ,tep 3 (controller 
can be started but shuts down when 0[18rator';; 
spped potentIometer is II\ITea,ed) or In t>/tll' :1 
(t:annot control motor spet'd with ... pettrl 
potentiometer) under part B (controller npI'rate;; 
Improperly)_ 

h) If the RUN light does lIot indicate, cht'I,k all tilt> 
I'ontrol card power ~llpply voltagt'~ lr~tl'd ill step 
C of the TI ouble Shooting Chart (pagt' 40). If .any 
power ~lIpply readrngs are inrorre('\, I ht'.I'k fllf 

01'1'11 l·onrJet'llDlI~. deft'l'livf' I~ont)ol I'a.rtl~, til' 

failed control Iransformer as rt'['ollllTltqHled III 
,tl'P C ({('fer to SertlOn 7.0 for ({emovaj/H!'pail 
alld Rt'pla('PlIIl'nt In~trurtion., 

I') If Trollblt· Shoot illg (:hart ~tl'P (: r('adln~s .11 (' all 
,,1IIsfal'lory, go Ihrough tht' -.Iep /) fPddlllg" /I 
faulty readIng" are obtained, go to tlw Corttl'ol 
Card Trollblf'shooting (pag<' 45) for l.urthf'1' 
IllstructlllllS, 

d) If Trouble Shootillg Chart step D I pading' art' all 
satlsfaetory, go through the btep E n~adillg ... , 
(page 4il and follow the appircablt' ('omrnents, 
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FIGURE 19 
AFtrol I controller, front panel details 
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Trouble 
Shoaling 

Step 

A-I 
A-2 
A-3 

A·4 
A·5 
A-6 

A-7 
A-8 
A-9 

A-l0 
A-11 
A-12 

A-13 

8-1 
8-2 
B-3 
B-4 
B-5 
B·6 

8-7 
8-8 
8-9 

6-10 
8-11 
B-12 

B-13 

8-14 

Location 01 
Terminal To 
Be Measured 

Regulator 
Card 

(Top Card) 

Inverter 
Control Card 
(So1tom Card) 

I 

+ 

Connect Meter Lead 
To Connector - Terminal Meter 
Pos. Lead Neg. Lead Selector 

lCN-l lCN -3 lK or 2K 
lCN-l lCN-5 Range 
lCN - 3 lCN-5 

lCN-l 4CN - 2 
lCN -3 4CN - 2 
lCN -5 4CN -2 

lCN-l 4CN -7 
lCN - 3 4CN -7 
lCN-5 4CN-7 

4CN -2 4CN -1 
4CN -2 4CN -3 
4CN -2 4CN-5 

4CN - 9 4CN -7 

5CN-7 BCN -2 
5CN-4 BeN -2 
SCN -1 6CN -2 
BCN -9 5CN-7 
6CN -9 SCN -4 
6CN -9 SCN -1 

5CN-8 SCN -7 
seN -5 5CN -4 
SeN -2 seN -1 
6CN-l 6CN-2 
6CN -3 6CN -4 
6CN -5 BCN - 4 

6CN -9 6CN -2 

6CN -6 SCN - 2 10 to 200 n 
Range 

TRO:JBLL: SHOeTING CHART 

Meter Readlna In Ohms 
Good Bad Comments on Readings, Possible Problems and Recommended Action 

25 to 60 n a Also measures control transformer wmdl ng I f zero oh ms, chec k for shorted converter components 
500 to Inf a Not applicable for single-phase Inputs Refer to Power Module Converter Section 
500 to Inf 0 Not applicable for single-phase Inputs Troubleshooting . 

Infinity 0 Power Module SCR reSistance If zero ohms, check for shorted converter ClrcUlis 

Infmity a t Refer to Power Module Converter Section 

Infinity a (Good readtng IS 100 for single phase Input) Troubleshooting 

Infinity a Power Module d1lde resistance If zero ohms, check for shorted converter CirCUits 
Infinity 0 Refer to Power Module Converter Sec110n 
Infinity 0 (Not applicable to single· phase Input) Troubleshootfng 

40 to 120 0 o or In' Power Module SCR gate reSistance If bad reading, check for bad converter Circuits Refer 
40t01200 o or Inf 

(Not applicable tJ slOg Ie-phase mput) 
10 Power Module Converter 'Section TlOubleshoollng 

40 to 120 n o or Inl , 

Incr to info a DC Link Filter resistance If zero ohms, refer to Power Module Inverter Section 
as capacitor Troubleshooting and DC link Filter Troubleshoollng 
charges up 

Power Module TranSistor resistance If zero ohm, check for shorted transistors In Power 
mer to mf a 

I 
Module Refer to Power Module Inverter Sec.tlon 

IOcr to mf 0 Troubleshooting 
Incr. to mf a 

! Incr to m1 0 
mcr to 1.01 a 
mer tomf. 0 

10 to 30 n o to 20"nf Power Module TranSIStor base resls1ance 11 bad readings cneck for -tarled transistors In POWE:of 

10t030 0 a to 2 or mf 

1 
Module Refer to Power lnverter Section 

10 to 30 0 a to 2 or rnf T rou lesh0011 n g A~so, check connections between 
10 to 30 n o to 2 or mf Power Module and Inverter ContrOl card 
10 to 30 0 o to 2 or m! 
10 to 30 n o to 2 or Inl 

Incr to Inf. 0 DC Lmk Filter resistance If zero ohms, tefer to Power Module Inverter Section 
as capacllor· Troubleshootmg and DC Lrnk Filter Troubleshootrng 
charges up 
-

-~ 0 Din & hlghe r DC Lrnk Shunt resistance If over 0 10, check for open connections to 
DC Imk shunt 
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Trouble Locallon 01 Connect Meter Lead 
Shooting Terminal To To Connector - TermlnaJ Meter 

Step Be Measured Po •. Leact I Neg Lead Selector 

C-l Regulator lCN-l lCN -3 AC 
C-2 Card lCN-l lCN -5 
C-3 

~or"J 
lCN-3 lCN-5 

C-4 lCN-7 lCN-8 
C-5 lCN-l0 lCN-12 
C-6 lCN -11 leN -12 
C-7 Inverter 2CN-l 2CN -2 
C-8 Control Card 2CN -4 2CN -5 
C-9 (Bottom Card) 2CN-8 2CN -9 

C-l0 

j 
2CN-ll 2CN -12 

C-l1 TP-1P TP-IN DC 
C-12 TP-2P TP-2N 
C-13 TP-3P TP-3N 
C-14 l1CN-l l1CN-2 
C-15 TP - RPS l1CN-2 

C-16 Regulator 8CN-7 BCN -5 
C-17 Card 8CN -6 BCN -5 
C-18 (Top Card) 12r,N - 3 12CN - 2 

0-1 Inverter l1CN - 3 l1CN -2 
0-2 Control Card lICN-4 l1CN-2 
0-3 (Bottom Card) l1CN -5 l1CN-2 
0-4 t l1CN -6 lICN-2 

U-b Regulator 10CN -1 2TB - 22 
lr6 Card 10CN -2 2TB-22 
0-7 (Top Card) 10CN -3 2TB-22 
0-8 10CN - 4 2TB-22 
0-9 10CN -5 2TB-22 
0-10 10eN - 6 2TB-22 -----
0-11 3CN -6 3CN -7 

0-12 3CN -12 3CN -7 
0-13 3CN -4 3CN-5 
0-14 3CN-l 3CN-2 

E-l Regulator 2TB-l 2TB -22 
E-2 Card 2TB -2,3 2TB -22 
E-3 Terminal 2TB -4 2TB - 22 
E-4 Board 2TB -5 2TB - 22 

E-5 2TB -17 2TB -22 
E-6 2TB -18 2TB - 22 
E-7 2TB -19 2TB -22 
E-8 2TB - 20 2TB -21 
E-9 4CN -9 4CN -7 
E-l0 TP - SMP TP - SMN 
E-l1 TP -SMP TP-SMN 

,f>. 
t-' 

TROUBLE SHOOTING CHART 

Normal Meter Reading 
In Volts When: 

Stopped (0 Rl~ Operating Comments on Readings, Possible Problems, and Recommended Action 

218 to 253' 218 to 253 AC supply voltage II readmg IS all. chec~ AC supply voltage 
218 to 253 218 to 253 ApplIcable only for three-phase Input and connections bptween Regulator card and 

218 to 253 218 to 253 ApplIcable only for three-phase mput Power Module - --- .-
11 to 145 11 to 145 Control transformer secondary voltage If reading IS off. check connections between control 

13 to 165 13 to 165 supplies to card power supplIes cards and control transformer and where transformer 

13 to 165 13 to 165 

I 
pnmary connects to Power Module 

11 to 145 11 to 145 

1 11 to 145 11 to 145 
11 to 145 11 to 145 
11 to 145 11 to 145 

+14 to +18 +13 to .17 Inverter </>1 pas power supply If low voltage or zero, check steps C-7 
+14 to +18 +13to +17 Inverter </>2 pas. power supply through 10 If these readIngs are OK, the~ 
+14 to +18 +13 to +17 Inverter </>3 pas power supply Inverter Control card IS probably defectIve 

+13510+175 +125to +165 Inverter 1, 2, 3 neg power supply and should be replaced 
+105to +125 +105 to +125 Inverter Control power supply j 

+115to+125 +115to+125 Regulator power supply It low voltage or zero. check steps C-4 through 6 
-115 to -12 5 -115to-125 Regulator power supply If these readings OK, then Regulator Card IS 

+14 to +18 +14to +18 Converter power supply defectIve and should be replaced 

+10 to +20 +10 to +20 Inverter fault triP detector If zero, check steps Gl through 3 and G-11 
+10 to +20 +10 to +20 DC link overvoltage detector If zero, check steps E-9 through 11 and Ell 
+10 to +20 +10 to +20 AC supply undervoltage detector If zero, check steps C~1 through 3 and 0-12 
+10 to +20 +10 to +20 Overcurrent detector If zero, check steps G-l0 and B-14 

+10 to +11 -4 to +5 Motor frequency control sIgnal Dependent on step 0-8 voltage, except when stopped 
Oto 01 o to-8 Motor voltage feedback sIgnal o to -8V comparable to 0 to 300V 01 steps E-9 

-9 to -12 -9 to 12/+9 to 12 Mm ref and voltage sIgnal Should be negative at min level, positive above min 
o to ±05 o to +8 Timed reference signal a to +8V should be IdentIcal to step E-6 reading 
+9 to +12 +6 to-6 Motor voltage control sIgnal Dependent on step 0-8 voltage, except when stopped 
+9 to +12 +9 to +12 Control undervoltage sIgnal If zero or negatIve, check steps C-16 and C-17 

0 0 Fault sIgnal (If not zero) If approx 1 volt, check steps 01 through 4 

+13 to +18 +13 to +18 AC supply voltage SIgnal Undervoltage triP occurs at less than 10 volts 
o to +0 1 +0 1 to +30 Current feedback sIgnal to Regulator If dIfferent, check step G-l0 reading 

0 +04to+08 Frequency OSCIllator output II dIfferent, check steps F-l and 0-5 

-115 to -125 +95 to +11 Stop-Start InRut sIgnals If readmgs are wrong, check for open Interlock 
-115 to -125 +95 to +11 

(Open clfcUlJwhen 0-7 pas) 

or lumper between 2TB-l and 2TB-2, or for bad 
-115 to -12 5 +95 to +11 connectIOns to operator's push buttons 
+115to +125 (See Comments) t 

+5 to +8 +5 to +8 Dependent on Max speed setting If readings are wrong, check settings 
o to +4 o to +8 Dependent on Ref Pot setting of Max and Mm Speed pots on Regulator card 
Oto +4 o to ~5 Dependent on Min Speed settIng and connections to Reference pot on operator's 

0 +19 to +22 Applicable If Relay Option IS mstalled station 
o to +25 o to +300 DC link voltage leedback to Regulator If dIfferent, check F-l, 0-9, 0-11 and E-l 
o to +25 o to +300 DC link voltage (Without speed meter) 

~ o to +1 5 a to +150 Reading WIth % Speed Meter option 
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tv 

Trouble 
Shooting 

Step 

F-l 

F-2 
F-3 
F-4 
F-5 
F-6 

F-7 
F-B 
F-9 

G-l 
G-2 
G-3 

G-4 
G-S 
G-B 
G-7 
G-8 
G-9 

G-l0 
G-tl 

H-l 
H-2 

H-3 

H-4 
H-5 

J-l 
J-2 

J-3 
J-4 
J-5 
J-6 

J-7 
J-8 

J-9 
J-l0 

, 

J-l1 

Location of 
Terminal To 
Be Measured 

Regulator 
Card 

(Top Card) 

Inverter 
Control Card 
[Bottom Card) 

Regulator 
Card 

(TOPI Card) 

l 
Regulator 

Card 
Terminal 

Board 

! 
Follower 
Option 
Card 

~ 
Regulator 

Card 

Connect Meter Lead 
To Connector - Terminal Meier 
Po •• Lead Neg, Lead Selector 

12CN-l 12CN -2 DC 

12CN -4 12CN - 2 
12CN - 4 12CN - 2 
12CN - 5 12CN - 2 
12CN - 5 12CN - 2 
12CN - 6 12CN - 2 

4CN -1 12CN -2 

4CN - 3 I 12CN -2 
4CN -5 12CN - 2 

l1CN -7 I l1CN -2 
l1CN - 8 I1CN - 2 
HCN - 9 llCN-2 

5CN - 8 5CN -7 
SCN - 5 5CN -4 
SCN -2 5CN-l 
6CN-l 6CN-2 
6CN -3 6CN-2 
6CN -5 6CN -2 

6CN -6 6CN - 2 
6CN -9 BCN - 2 

2TB -7 2TB -22 
2TB -7 2TB - 22 

7CN - B 7CN -7 

3CN - 8 3CN -7 
3CN - 8 3CN-7 

2TB -13 2TB -14 
2TB -15 2TB -16 

2TB -10 2TB - 22 
2TB -10 2TB - 22 
2TB -12 2TB -22 
2TB -12 2TB - 22 

9CN -9 I 9CN -8 
TP - SRJ 9CN -8 

BCN-l aCN-2 
9CN-l 9CN-2 

TP - FS 2TB - 22 

TROUBLE SHOOTING CHART 

Normal Meter Reading 
In Volt. When: 

Slopped (0 REF) Operallng Comments on Readings, Possible Problems, and Recommended Action 

a to +1 +13 to +18 Converter stop-start signal If different, check steps E-l, 0-7, and 0-11 

+610 +9 +6 to +9 Reading for single-phase In put 11 readings are different, check voltage In 

+8 to +11 +8 to +11 Reading for three-phase Input steps C-l through 4 and C-18 If these r9adlngs 

+6 to +9 ...L.'3 '10 +9 Reading for single-phase Input are OK, Regulator card IS probably defective 
+8 to +11 +8 to +11 Reading for three-phase Input and should be replaced 

+8 to +1'1 +8 to +11 Reading for th ree-phase I n put 

0 +01 to +07 Converter fll,"g signal (average) If different. check steps F-l, 0-9 and A-l0 through 12 

0 +0Ito+07 If readings OK, Regulator card may be defective 

0 +01 to +0.7 (Applicable only to three-phase Input) and should be replaced 

(See Com ments) +5 to +65 At the Stopped cond Ilion, two readings Will be a If different, check step 0-14 If thiS reading OK, 

l +5 fa +65 and the other 10 5 to' +12 5, or two reading. will then Inverter Control card may be defective and should 
+5 to +65 be 10 5 to +12.5 and the other O. be replaced 

'·"TO""' 
+0310 +1 E Inverter driVing signal (average) If different, check step 0-11 since a fault signal 
+03 to +1 5 At the Stopped condition, three readings should locks out all Inverter dllvlng signals Also, check 

+03 to +1 5 be zero and three readings should be +0 6 to +1 5 steps G-l through 3 and B-7 through 12. If these 
+03 to +1 5 volts, dependlngtOn the stopping pOint reaalngs OK, Inverter Control card may be defective 
+03 to +1 5 and should be replaced 
+03 to +1 5 

0 o to -0 12 Load indication (100MV ' FL full lOad) Ii different, check motor load and step B-14 
o to +2 5 o to +300 DC link voltage If (Mferen!, cheCk E-9 and E-l0 

-115 to -125 -115to-125 Operator's sWitch selected - Forward If different, check can nectlons between 2TB and 

+95to+l1 +9 S to +11 Operator's sWitch selected - Reverse operator's station Reversrng SWitch 

o to +2 +11 S to '125 ReverSing enable In Stopped condition. If different, check E-l and D-7 

0 0 Inverter phase sequence - Forward If different than steps H-l & 2 when H-3 Is 0 to +2V, 
+10 to +15 +10 to +15 Inverter phase sequence - Reverse Reversing cerd mey be defective. 

(See cimments) (See corments) Dependent on analog Signal level I f different check connections between controller 
Dependent on dlo Ital Signal level Unit and external Signal 

-85 to -11 -85 to -11 Operator's SWitch serected - Manual If different, check connections between 2TB and 

+11510 +12S +115to+125 Operator's SWitch selected - Auto operator's statIOn Manual/Auto SWitch Also, 

+115 to +125 +115to+125 Operator's switch selected - Manual check Follower card mou ntlng 

-85to -11 -85 to -11 Operator's SWitch selected - Auto + 
0 0 Operator's SWitch selected - Manual If not zero, check that FCI to FC21umDer on 

0 0 Operator's SWitch selected - Auto Regulator card IS removed 

0 +25 to +35 Inverter frequency Input If readout does not agree With Input, Follower 

0 +4to +6 Readout frequency sl'lnal card may be defective 

(Variable) (See Comments) Reading IS +11 to +125 volts when Inverter Check steps J-2 through 8 and 0-4 throug h 9 Also, 
freq uency synched to reference freqUency and check for Jumper on Follower card posts SRD to SRJ 
vanable when not In synchrOnism t 
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:t Conlroller ('all be hlarkd, oul shut~ down whf'rl 
opet'ator\ spt'ed pO\t'nttotllt'tt't' t~ inc/'('df,t'd, 

a) If the RUN light on the Regulator card bllllks at a 
low frequPllry when Ihe Start pushbullon t~ 

pressed, wtlh the ~peed pol at zero, tilt' controllt'f 
IS in an operating rondlllOn, If it bhut" down a~ 
soon as lite "peed pot IS trlcreased up to 10'1'0, 
disconne('1 AC supply power and go Ihrough 
Trouble Shooting Chart step B (page 42). I I' 
faulty readings art' obtained, go to Power Module 
Inverlci Section or DC Lillk Ftllt'r 
Troublehliootillg for furlher instrucllOllh. 

b) If Trouble ShootillgChart step B readlllgs art' all 
satisfactory, go through step G, If faulty readings 
are oblained, go to Control Card 
Troublehltooting. 

c) If Trouble Shooting Chart step G (page 42) 
readmgs are all satisfactory, or if the controllt'r 
shuts down at a hIgher speed pot settmg, go 
through ~I(~p D (page 41), If faulty readingh art' 
obtaillt'd, go 10 Iht' COlllrol Card 
Tr(lublt'~h()ot Illg (p.lgt' 45) lor furt 111'1' 

lIlstru!'tltHlh. 

4. Controller ~huts down occasIOnally whe~ running, 
but can be rt'started and runs properly. 

a) Disconnect AC power and check for loose 
connectIOns at controller terminal boards 1 TB 
and 2TB Also, check for loobe or shorted 
connectIOns to the motor and in the operator'" 
control ht,lIlOn. 

b) Check for possibility of intermIttent grounds in 
the motor or motor wiring. Disconnect the 
controll('1 from the motor wiring before 
meggeflllg the motor or motor Wtrlllg for 
grounds. 

e) Check for any source of electrical nOIse on the 
AC supply lines 01' in wtrlng in the same ('ondutl 
as AFtrol I t'ontroller wirlHg. Suppre~h t Itt' ('OIls 
of relays. ('ontacton" holt'floids, brakt's, etc., if in 
dOhe proximity. Use an RC rircuit (0,5 MF 
capacitor III serieh with 220 ohm reslstur) a('\'o.,~ 
the ('oil I('rminab for suppre~sion, 

d) Refer to Mi~l'elIant'ous Troubleshootmg Chech. 
(page 49). 

CEK·249!J71\ 

1. Cannot obtaIn ralNI fre(lul'll('y and ~pet·d (dll'l'k 
('ontl'ollet and lIIotor lIJ.llH'plate lallngh) 

a) Cheek I't·ference voltage hv gOIIl1\ through 
Trouble Shooting Chall :-.ll'p" 1<·1l alld D·H. If lIlt' 
D·8 voltage IS I(~:-." Ihall lilt' E·h voltagt', dll'ck 
,,\t.p D· U and C·1O for an oVI'r\oad ('olldil iOll. 
Check Ihe 1110101' ('UITPnt wtlh a damp·on 
a 111 1111'1 ('I' alld 1'01llpan' wtth 11lt'('onll'oll(')'oUlput 
currelll ratltlg and 1110101' ('lIt'1'l'lIl wling. If 111t~ 

1110101' I'UI t't!1I1 i" It-", Ihan ral('d, try 1Il('I't'J."llig 
(turntllg CW) 11((, (:I.IM ('111'11'111 hlllll) pot 011 
the Hegulator ('anl to ,('I' tf 1111" wljlhllllt'lil I" 
keeping the "IJet'd below lIlt' 11'1('1('11(,(' ,,('Itillg. If 
the motor (,Ul'! CIII t:-. Iltglll'l I hall ral('d, 
Iflvestlga\!' the t't'asoll lor tIlt' oVt'rloJ.d. 

b) If the D·8 voltage l~ tilt' "arne ah Ihr E·b voltagt', 
11., mraQ\ll'ed ltl "It'p /\, but th It'~" t hall B.S VUIth, 
try tllt'l't'a"iflg (Iurtllng CW) lilt' MAXS (tIJ.tX 

"1)(,l'd) pol on th(· Ht~gllialol (·aId. II Ill!' "pt'"d 
I I It'f t'l\:,t'h , adJu!-i1 MAX.., to oblain tit" tlt'''II'I,(1 
speed aM long as D·B alld E·b vollag(", do Ilol 
excred 8,5 volls, St·(, H('gulator Cal d 
Adju!->tmt'lIlh III St't'\IOIl S.O for mort' 
inslrut:lltlilh. If the hlH't'd dO('h Ilot illl'l t'a~('. 
return tht' MAXS 1'0110 tIs ol'iglllul ,,·ttlllg and 
pl'o(,t't'd III lilt' lH'xl Slt·p. 

c) Check tht' voltage cOlilrol ~igllal of ;tep D·9 ill 
the Trouble Shooting Chart. If thih voltagt· IS 
more negative than ·9 volts, chp('k tlw DC link 
voltag(' al "It'p E·!) and lilt, AI: ~llpl'ly vollugt' al 
stt'p" C·l Ihrough :~. If tflt' AC "upply voltagt' i~ 
com'rt and the DC hnk voltage IS over 30 volts 
higher than the AC Hllpply voltage fot· smglt'. 
phase lIIPlit drivrs, or i" over 60 volt; IlIght'r for 
three·phase mpllt drivt's, tlwil ledu('p (Iurn 
CCW) Ill!' V /liz (volts/herlz) pol 011 Ihe 
Regulator card 10 obtaill a hl('P D·!} voltaw' It'M~ 
negative than·9 volls. If thl' AC~llpplv vllltllgt' I~ 
less than 218 volts, litt" ('ollllillOt\ t~ Ollt of 
spe('ificallOns and lIlU~t be cOI'J't'(,tt'd. 

d) If the plohll'm canBol bt~ found, Tlw Hegul.ltol 
card may be dt'ft'ctivt' alld should lit' \'t·plal't'd. 
See Se('lwn 7.0 Insll'll(·lloll~. 



Vl 

.) Motor Opl'ratHlIl I- rough or UIl~l.lhlt' 

a) Cht'l'k ~dtlllg of t:OMP (IR compell~atioll) pot 
ull Ihl' Rt'gulator card. Too high a SdtlOg at low 
~pl'l'd, light lo.HI operation will !'au~t' motor 
"!'Ogglllg" and IIOIHY opratlOll, ,md lllay producf' 
t'X<'t''i~lve (,UrI'!'llt Try turning tht' COMP pot 
O:W to f(,du('p the amount of IR compensation. 

h) If im,fallllIly o(,('urs In current limit (overload) 
oper,llioll, or O( (urs when USing the Follower 
Option card to follow a dIgItal reference SIgnal, 
try llicreaslllg (Iurning CW) the LTIM (linear 
time) pot st'ttillg. 

e) Che!'k for unpVPll motor loadmg, intermittent 
grounds or van Illg AC supply voltage. 

:t Cannol ('ontrol motor spe,'d with speed 
IHltlmllllllleter 

a) Chl,!'k Ihal tilt' Jumper betwet>ll Rf'gulator card 
post~ Fe I and I· C~ I~ in place. (Thj" jumper must 
bl' r!'IIJOv!,d if Ihl' 6VFliK Follower OptlOll card 
IS ('olllle('kd) 

Ll) <:II('!," reft>reIJ'I' voltage by gOlllg through 
Trollhl!' Shoollllg Chal t steps E-5 through E-8 
alld /).8, If til(' D-8 voltagp i~ If''is than E-6 

VOI(llgl', l'iH'd, -ll'ps D-13 and C-J.() fur ovprIoad 
('Ollrlll lOll. C1w( k tilt' motor currpnt With a 
dllllll'-Oll allllll' tl'r alld (,{)Illpart' wilh tllf' powt'r 
.urlll oulpul 1'111 n'lll ralll1g alld motor (urn'lll 
,l'ul,ir.J.g. If Ihl' m"tor,current I~ It',,~ thull ralt'd, try 
,\ll('l',I',I~llIg (IUllllllg CW) the CLIM (! urn'nl 
,lil.lli,l) pot 011 tIt(· Regulator card 10 ~('c If tillS 
lld~'lI~lllH'nl i~ k('('plllg the ~peed below fbi> 
fI,f!'!'('IJ('I> ~t'I Illig. 

!') .If ~tI'P" I<-Il alld I )·H v(litage dl'e () K, hut ~tep~ 1':-9 
till ough E-II 1't',\(lillg~ an' low, go through 
Tloubll' Shootlllg CharI "It'p F to dl't!'rmiIH' If 
th,'r,' I:-..t pl"oblt'lIl ill thl' ('OIlVe! tPI" ('olllroi. AI~o, 
I!'/I'r 10 COlllrol Card Trouble~llOoting. 

1 .. ICallllot ~top lIlolol 

Not!': If' 1110101' (dllllOt lit' ~toPI'Prl bv Iht' lIormal 
1lI('all, 1Ilt('lrupt \C ~ul'ply IlIlw!'r to tht' 
('Ollt rolll'l 

a) ChI'! k thf' Stop-Starl Irlpul ~igllal., III s!t~p:-. E-I 
through E·4 of the Trouhle Shootlllg Chal t. 
PI e~,ing the Stop pushbutton ,hould ('au~e E-I 
through E-3 to go to their Jlegatlve, stopped 
readings immediately. If they don't, check wll'lng 
and connectlOIJ~ between controller and 
operoltor' 5 ~tatlons. If they do, proceed to step 
4(b) 

b) Ched Trouble Shootlllg Chart qeps D-6through 
D-9, D-6 and D-S should go to zero and D-7 
should switch to negatIve at the end of the 
deceleratIOn time aftt'r the Stop pushbutton is 
operated. If D-7 remarns POSItIve, check the DC 
link voltage step E-9. If thib voltage does not go 
below 8 volts, Ihe Regulator I'ard is prohably 
deffctIve and should be replacl'd. See Section 7.0 
for IllstructlOns. 

5. Motor rotatIOn cannol be I"t'versed (reqUIres 
6VRK1IK Reversing OptIOn ranl). 

a) Go through Trouble Shootllig Chart step H 
reatilllgs. Reversmg will 01' ur only at dlf 
stopped condition Wllt'll the H"1 readwgls.low (,0 
to 2 volts). If the Re'lf'rsmg card ir, defectiw" and 
should be replaced, refer to Section 7 . .0 for 
instructions. 

6. Controller wIll not follow extern<Ii refer.euce "1{JiHad 
(Wht'll using 6VFli K Follower OptIOn .ca.rd). 

a) Ch('Ck that the jumpt~r betwPl'1l Reguiat,oJ .ra,r,d 
pO,,! FCl and FC2 ha~ been lI'lflovet'l. 

b) Ch('ck for proper Jumper placemeJ'i1 (J~J ,th,(' 
Follower ca.rd dt'pt'ndell'l Oil the df'~d.r.tld 

opl'l"ating mode dntI mput ~Ignal It'vt'l. Ohl,lwik 
adJlI~tments of Follow card polptltlOrtlf'ter;. (Sef' 

Follower Card in SectlOlI 8.0 fQr J,ulJ'lpl'r 
plal'pml'nt and potentlOllll'ter a,dj,us~lm.t':riltt 

1ll:-.1 ructlOllS) 

e) Co through Trouble Shootlllg Chart step> j '(¥age 
42) rf'adlllgs. If It appear., thaI Ihe FoUo'Wf'r ,,·:a·r.d 
I~ dt'{I'I,tivf' and "Iwult! 1)(' I ('plaeed, lrt'f.l')]" t.u 
Sf'( t lOll 7 0 lllbtrul'llOllS. 



CONTROL CARD TROUBLESHOOTING (see Fig. 19) 

The I W() malll ('ontrol curdt; <Ire IIJollnted togetlll'r to f o rill 
the COllI rol Card asst'mbly in the front compartlIJent of lilt' 
('olltroller. Tht' Regulator card i~ the top curd III the 
~~Helllbly and til!' Invl'rter Conlrol I'ard I~ tilt' hollom ('md. 
Tht' Hevpr"ing Optioll card and Ille Follower Opilolll'al d (if 
IlIrlll.,II(',/) art' IJIllunled 10 tllt~ Rt'gulator ('ani 
Trouhl(,.,hootJllg of <Ill of tllt';,(· ("\f(!" call normally IH' dOIlt' 
WIthout dh('()lllledillg 01 rt'IIIOVlIlg I he cani-, 

The ('1JI d a;,"t'lIlhly can Ut' rotalt·d and latched III an IIpnghl 
/,OHlllOlI {or better acee", during troublt';.hootillg a' 
follow;.: (<iI'I' Flgun''> 24 & 21A) 

I. Hel('ase the 1(·lt and fight card ah'wmhly Lllchl" 
I()!"lt!'d at 1lII' IOWN '>1I1t·" of the IIIV<'rtt'r COlltrol 
(bottom) ('aJ d, 

,) ~wJ/lg II\(' ('aid lip ward IJJltilll"IOI':-' (appl'oxilliall'h 
11(0

) ,lll!llal(,h hy ('X(('llIhllg till' laldl bar lital h 

lo(',lI(·d 011 III(' hotlolll lIght ,,1<\(' of til!' (',lid 
a;,,>('mhly bracb·l. 

1ll'<trd lI'IIIOVill or rt'l'la('t'lIll'lIl hl'I'()nll'~ IH'C('''H,lIY 1'1'\1'1 III 
SC'c\ lOll 7 A 

CAUTION 

IF THE REGULATOR CARD OR FOLLOWER OPTION 
(:AI{\) ARE REPLACI<:n, THE NEW CARl) SIiOl ILl) 
H,\ VI<: TilE SAME POTENTIOMETEH SETTINCS ,\ND 

I'm: SAMI': .JlIMPEH PI. \O:MENTS AS 'I'm: OLIl 
UIW. NOTE THE I'HE\ /OIlS CAIW SETTINGS P/{IO/{ 
1'0 HEM()\' At. 

I'h(' ('01111'01 I'il'\'uitrv Oil till' upper half of the \{"f!;ltiatol 
'al'lL adp('('nt to thp c'olllrni lernlilial hO,lId, I" al I'd'>t' 

~rollltd PlIt(,IIIWI, (to, al (' all ('IlTlIlh ('()llIl(~ct(·d to I II<' ('01111 "I 

~"I'lIllJlttl board 2TB Tbt, "01111 oj "II ('IJllry (1I1 II\!' JowI'r kl\1 
" tht' Itef!;ulalol ('aid allIl alilhe t'Ir('uilry Oil Iht, IIlV('rll'l 
:onlrol ('anI, art' al ~t'vt'lal dilft'll'lIt pOW!'1 l'otl'IIII')!'" 

WARNING 

;REAT CI\J{E SIIOliLD BE lISI<:D IN TAI\.[NC 
:ONTHOL CIHClI[T HEADINCS SINCE ~1 '\N) 
:IHClIIT!-' AHE AT POWE/{ POTENT! \IS ,,\ Olf) 
)EW';ON \1. CONne'!' \\ ITII T"J<:~E C1HCI;I'/' .... \NJ> 
1'1\1\1-: (. \HE NOT TO ~1l()I{T BETWEI,:N ClHCI,!TS 
\\IIEN nl\.IN<; HE,\IJINCS, 

There arp livI' fault detec:t()I'~ 011 tht' two control c'ald'> 
which art' dleehd III Trouble ShOOllllg Chart ~It'p" I). I 
through /)-4 and D-/ O. The DC link overvoltagt' d(,tt't'\ol' 
(steps /)-2), AC supply undervoltagt' detpetor (;,1('1' J)';~), 

overcurrellt detector (step D-4), and C'Olltl olundl'rvoltagl' 
dete!'lor (step D.10) ~h(}uld indicat!' a fault (hy gOing 10 

zero or llegative) only during tlw ttrlll' thai lilt' fault 
c~ondjtjon is aetually present. Therefore, the additional 
checks called for ICl the Trouhle Shootlllg Chart ,Iwulll ht, 
made immediately to delermHle If a fault j'olHhtlOnlH'lually 
eXists, or if trouble IS a result of II11HOperatillll 01 lit(' fault 
dt'tector, Normally, the actual fault ('OIHlltlOll Ili.,ap/)('al" 
soon after the fault tnp OCl'urh, With the dl'!('('!or l'(·tlll'lIllIg 
to its normal ~tatt' after setting a fault 1,llc'h (lll I\\(' 
Regulator card, 

The Inverter Fault detector (step D·l) opera!t" (hHc'rt'lItl) 
from the otlwrs. Thl'> dpteetol' IIldicatl'~ (by glllllg 10 I.('!o) 
whcH ally transistor IS lurllt'd off hy 110, I'rolt'I'IIY(' ('I 1'1' UII. 

Thi~ j" a part of ('acit I ntllSlstOI' dnvt'r ('In'lIIl. Tit I" dl'tl'l'\OI 
al.,o illdica!!'" whell('v('r thl' ll'all"hlOI., aI(' IUI'III,,1 011 by 
any other fault drtet'lol, a[IIIIC~rnatns IIldi("llltlg for ,I" Illllg 
a~ Ihe DC hnk voltagt' (slt'f!;, C·II 01 1>:-9) j, ahove 
approXlInal<'ly IS volt;, Thi~ pi t'V('lIh rI'slartlllg tht' 
cOlllro\\l'r al'l('r a \aull .,llUII\owl! unlill\w DC lin\.. vo\tagl' 
Iwo; Ih"charg«,d to a low valut'. 

The fault fateft on the Regulato[ eard IS Het wfwlI('vl'r a faull 
Ol:cur;" To reset tillS latch andrestart tht' l'onlroll(,1' DC link 
voltage mu~t be below approximately) S volt '>, and t h" Stop 
pUhhbutlon must be preh'll'd hefore prehhlllg I he !-'Iall 
pushbutton. If the DC link voltage doe~ !Jot go hl·low IS 
volts be('ause of cOllverter leakap;e ('UI relit. (h~('onlll'('1 1\(: 
power uIltil th!' DC link voltage has Iit't'll dll'>dli!r~('11. 

Reapply AC p(Jw~r alld it hhould then hI' p()~;'lhl(~ 10 .,Iarl I I\(' 
('ontroller. II the c'olltrollel' callnol ht, ~tartt'd dlll' to lilt' 
fault dete('/or (slt'P~ I)-I through i). 1,) llldu'uting ('YI'Il 
though 110 fault t'Xlsts, the lilvl'rl('r Conlrol c'urd i~ 

prohahly dt'fe(:tlve dlld ~hould Iw rt'p/<II'(,d, 

The diagtlostH' ~Igll,tl., 1lI!'d~un'd III .,tl'P" D·.') Ihrough /).1) 

of the Trouble Shootlllg Ch<lrt indl<'ate tht' opl'rat 10 II of Ih" 
Regulator ('ard, The voltage readin~~ glVt'll III tit" 
"operatl1lg" column for ~tep!-. /)-5. /)-6. /)·8 alld \)·9 wtll 
vary fnlln approxlIJlatt'ly the flrsl vallH' at ZI'I'O 1I'lt'\'('I\I''' 
and "peed, 10 approxunalely tht' second valu!' at maXllllllm 
refert'llce and speed. The stt'p f)·7 rt'adlllg .,)IO\lld ht, 
lIegallv!' al millimum rt'fert'III'(' and voltagl', alld ,fwuld 
sWllc,1! to pO,'>lllve al appn)xlmatply Y!i, 01 rall,l! 11'/i'I'I'III'(' 

and vol taw'. If allY of thl';'I' rl'adlllg~ art' il/l/lft'!'i1lhly 
different from Ilormul, Ihl~ ~ho\lld Indll'all' I It I' 
rni;,op!'ratlOn prnblt'tn area. If !h!' prohl('1ll apl'l'al' 10 Iw III 
tlw cOlltrll1 ratht'r than in the flOWN c'jrnuh, tilt' Ht'gldatlll 
card I~ prohably dt'f"('/Ive and ~houfd II(' n'plul'l'd. 

I,S 



'1'1 (111111" Shool i IIg (:h"rt 'Itt'P F dWt'k~ I he OpI'ratlOlI of t1H' 
('OIlVPI!t'r COllli'ol oil Ifw Regulator ('aId, If Ihf''If' readillg~ 
11Idit all' Iht' Hq!;ulator ('ard 1'1 dt'feetlve, It should bt' 

11'1'1""1'11. 

'1'1 "ubi" "hoOllllg (:11.11'1 ~t,~p G ('hf·,'k~ I he operation of tlU' 
Invnl,'r COIIII "I It tht''\f' rt'adlllgs rnd)('dlt' lilt' Inverter 
('01111011',11.1 I' .1"1,,, IIV,', II ~hould lit' It'plan·d. 

POWER MODULE TROUBLE SHOOTING 

Th,' power module dssemhly consl~t~ of 1 or 2 SCR 
"Ollvt'rtt'l Ilwdult·», power IraIl51'\tor" power module card 
alld cOlltrol Irallsformer all mounted on a single heatsink. 
The power module call be functionally broken down mlo 
two sections for troubleshootmg as follows: 

A, COllvt'rtt'l SectIOn 

1,6 

Th" POW,'I module converter ~,'ctlOn consists of the 
SCI{ ('om I'rler lIIodule~ with 1\10V and RC snubber 
proft'('fIVI ('Irculls locatt'd on tht~ power module card. 
To hdp III Iroublt·qhooting thi~ ~ection, refer to the 
POWt'f f\ll1dulp t'lementary dlagramf; for tht:' 

('olllroll(', liP rating being checkt'd (see Figurt', 
<), I (), 10;\ .111 d I I ) , 

I. Chpt'hlllg SCI{ t'Ollvt'rtel" lIIodule~ (wilh "upply 
II!IW('1 di,('ollll('!'Ied). The sen modult's ('all hf' 
elII'd,,'" hy removing the bottom pla..,tic bal ril'l 
(~"I' 11I~fnj('tloIlS rn SectlOlI 7B) If a faulty SCI{ 
bndgt, h ~lI~p('('I("d, di~c()lIl1f'ct the 1CN ,SeN alld 
heN rlbboll ('abies ffOIll tht~il" LIHllwclorb on tilt' 
"own Module (:ard alld pu,h them to olle Sid" fo 
gall! a('(',>s~ 10 th" SCI{ bndges. DlbeOrlnect Ih,' 
WII't·~ 10 Ihi' ~IX ~tab'llIlCOIlt1e<'!or~ of each SCR 
p;\I'hdgt' (~t'" Fig, :~H), kt"~l'lIlg d r('('ord of whirh 
WII t" go III whidl tt'lllllllab, llsllig a Illultl-nlt'ter 
'1'11'1 fl·d III I I>. Of 21>. ~(,ti,'. Cht'('K tllP rt'~iqtalH'e 
1H'lw""1I It'llllinal., pt'r tilt' followllIg tablt': 
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SCR MODULE CHECK LIST 

(:011111'('1 1\1('/(,1' Lt'ad To 

Po~i II vt' Lead Nl'galivt' L(',ul 

·\<:1 + 
,\<:2 + 
AU -
I\C2 -
+ ACI 

+ A£:2 
- ,\(;1 

- ,\<:2 

- + 
+ -
+ CI 

+ C') ,-

II ,tllV had !'t'ddillgs alt' oblallll,d, tlldt SCI{ IIIOdull' .,llOtlld 
lot' It'piaet'(l. B{,tel' to St'!'/ioll 71) for 1I1.,'rlH,lioll" Oil SCI{ 
~Iodtllt' relliovai. Aftl'l t'III'cklngand/ol It'pla('I'IIII'1l1 of all\ 
"'Ida( 1'llIt'lil of alld ('!Irnl"IIl('Il!~, Illakt, "lIll' ,til 
dl~( OIIlIt'('lt'd Wilt'., ,11'1' 11'( 01111'" I(,d ('Oil ('('I h, 

2. Converter Section OperatlOnal Test 

If converter section misoperation is suspected, 
but all converter !:>ection and DC link filter 
components appear to be good, the converter 
section and DC lmk filter portIOn of the 
controller may be operated alone, without 
operatmg the inverter sectIOn or motor. 
However, the Inverter Section must not have 
shorted component!:>, since Dr link voltage will be 
applied to it even though it is lIot operating, The 
following procedure should be used to perform 
this operational test: 

With the AC power supply disconnected, 
disconnect ribbon cables 3CN ,SCN and 6CN 
from the Inverter Control card (bottom card of 
the control card aSbembly.) Apply AC power and 
start and operate the controller in the normal 
manner. If the Converter sectlOn and the 
Converter Control on the Regulator card is 
operating correctly, the DC link voltage as 
measured between test points SMP and SMN on 
the Regulator card, should be controllable over 
the whole operating range by the operator's 
s pee d pot en t i 0 111 t't t'I' , II () W t' V t' r , I h t' 
"deeuieratlOn" IImt' will be lIIudl IOllw'r Ihull 
normal because the DC lInk fillt'J' c'apa('llor 

\!t'It'r Ht'adillg III Olilil" 

(;ood B"d 

I ()()" 10 1111. () 10 II\. 
lOOK !o lilt. () 10 I" I ()OK 10 III!. () 10 I" 
lOOK 10 III!. () 10 I" 
lOOK 101111. 010 I" 
lOOK 101111. () 10 I" 
O,IK 10 IK () 10 lid, 
o IK 10 I K () 10 1111 

0,1" 10 I" () 10 1111. 
lOOK 10 lilt () '0 I" 
I'() 10 I~on () 10 III f 
1,0 10 I ~on () 10 1111. 

dl~('hal'ges only through tht' db{'haq!;e reMstor, 
which requirt's Olle 1II11I1I1t' to lli~('hargf' dowlI 10 
50 voll!:>. 

The minimum DC link voltage that ean he 
obtained will depend on the leakage cum'nt III 

tltt' SCR conversion bridges. If the rniTIIIIIUlll DC 
lin'k voltage with controller III tilt' ;,Iopped 
condillOn exc'eeds 60 volts, th;~11 olle of tlw SCI{ 
lIIodult's ha!:> excessive I~akug(' alld ~h()uld be 
rt'plact'd. If the minimulII DC link vollagll 
t'xl'eet!s 60 volts only after the Start pUhhhullon 
I'> preh.,ed at nllnillllllll rtd't~rt'IH't· h('1t ing alld with 
tltt' MINS pot on the Regulator card tUllIed fully 
U:W, then there i!:> a problem in Ihe Ht'gulalor 
carel. Hefer to Control Card 'l'rouhlt·shoOllllg und 
to Trouble Shooling Chal'! hteph D-S I hrough D­
lO und steps. F-I through F-9. 

It the DC link voltage cannot be ('ontrolled by titt' 
op('ralor's speed potentiometer over II .. entire 
range up to al It'ast 2S0 volls (dc'pt'lIdt'nl on lIlt' 
Vlllz pot ;,elling on tht· Ht'gulator !'Iml) , a 

l'J'oblt'm on the Regulalor ,'urd fllohably t'XI"IH 
Heft'l 10 COlltrol Card Trlluhlt'siroOllllg alld 10 

Troll],lt, Shootll)g CharI ~It'p~ \l.S Illlough D-IO 
and Slt'PH F-I througlvF·\). 

1,/ 
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B. Inverter Se('tlOn 

Tht' pOWI"r Illodule Illverter o;eC'tion C(ll!'.i"ts of the 

IlOw!'r trano;l~t()rs wIth RC snubber nrr:ults, babe 

l'p!-\li-4tors. and loadltlg rt;SI',torb located 011 the power 

modul(" card. T() help in troubleshooting tillS ~er:tlOn, 

rerN to the Power Module elementary diagrams for 

tfw ('Ontrolier HP ratHlg beHlg checked (see Figures 
9,1O,IOAand 11). 

I. Checking inverter sectIOn power transistors and 
snubbers. 

If a defective transistor is sllspected from going 

through Step B of the Trouble ShootHlg Chart, 

remove the lower plastic barrier as explained in 
Section 7B. 

Disconnect the motor lead~ at terminal board 

ITB pomtb Tl,T2 and '1'3 (sel' Figures 16 and 17), 

[)is('onnect the SCN and 6CN ribbon cables, the 2 

power leads (from the link filter reactor and 

capaC'itor) on the stud connectIOn point at P2, 

and the N2 connection at thl" shunt on the power 

module C'ard. Using a multlllleter selected to the 

IK or 2K sr:ale, check thl' resistanC'e between 

terminal, per the followlllg table' 

TRANSISTOR CHECK LIST 

COIIII!'II 1\I!'I('r LI"[(I T() Mpler i{('adlllg In Ohm" 

I'lhllivl,I.I'.1I1 NI'gatlvI' L('ad Coot! Bad 

112 TII(E) III!inity () 

1'2 T21(E) Infllll t) 0 
1'2 T:H(E) Infinity 0 
'1'1 'I'll (E) Inflllll y 0 
'1'2 TSI (E) Inltlllly 

I 
() I 

'I'.{ Thl(E) Infllllly 
, 0 I 

'I'll (I'.) 1'2 O.2l\ to I K () or Itll. 
'1'21 (E) 1'2 () 21\ 10 Il\ () or illL 
T'~ I (E) 1'2 O.2K I() IK o or lilt' 
'1'1·1 (E) '1'1 () 21\ 10 IK o ()r illl. 
TSI (E) T2 0.21\ 10 IK () or 1111. 
T(d(E) 'n 021\ 10 IK o or Ill!'. 
'I'll (il) T II (E) :{O 0 to 200 0 o or mf 
'1'21 (Il) T~I (10:) :~O 0 10 200 0 () or IttI'. 
'i'.{ I (Il) T;{I (E) :~() 0 to 200 0 o or ill!. 
TII(Il) '1'1,1(1':) :W 0 10 200 0 () or Ill! 
'l'SI (II) TSI (E) .m 010 20() 0 () Ill' III I'. 
Tfll (Il) TIJI (E) :{O 0 I (I 200 0 () or illl. 

! 

i 
: 

, 
, , 
I 

I 
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If all\ 1..1.1 n':l(hllg~.ll (' OI'/.lllH'd, dl~"tJnll(', I III(' 

"a~" (B) and "Illltt,'r (1':) It'ad~ IIOIll Ihl'lr 

1,'rllllnallOIl~ and 1't'l'ill'l'h Ih" II'~hldll'" 

n'adlllg~, If t1wy an' Iht' ~dlll{, a~ hdlln" Ih" 

II :lIlShlOf ~hould hi' rt'pla('t·d. HI'II'f 10 St','1 lOll 

71<: for 11I~1l'\(('llOlh Oil l't~plac{,III('1l1 III 'atl"" 
lrall~i~t'll~. H(·f(,f to Sef't101l 9.0 for ~I'ar,' pal h 
ll~tillgs, 

If the dl~('onllectl'd tfall~i~lor rt'adlllg~ an' gOlld. 

tllI'li Ihe orIginal b.HIII"ldlllg i~ ,'all~(,d).\ "illl"1 
alwtlH'1' Ilall~i~tol 01 .1 ladl'd ~lIl1blJf'1 ''In'lIlt 

2, I nverter Section OperatlOllal Test 

If inverter misoperation is suspected, but all 

inverter section components appear to be good. 
the inverter section of the power module may bf' 

operated alone, without power from thf' 

converter section. However, the converter 

section must not have shorted components sinr'e 
power wiII be applied to it. Operatlllg the inverter 

section with no voltage III the DC link allow~ 
checking the Inverter control card operation and 

inverter section power transistor base drive and 

switching operation without being C'oncel'llf'd 

about fault trips If mlsoperation oecU!';" Thf' 

foIIowmg procedure should be used to per/orlll 

the operational test: 

WIth AC power supply dibconnected, diseonllf'ct 
ribbon cable 4CN from Regulator Control card. 

Apply AC power and start and operatf' the 
controller in the normal manner, The Converter 

SectIOn will not be operated, so the lmk voltage 
will be less than 2 volts (unless the AC motor IS 

disconnected). It should be possIble to operate 

the inverter from its mimmum frequency up to 

about one-half maximum frequency, the upper 
frequency bemg limited by the DC lInk voltage 

being essentially zero, If the inverter trips out or 

cannot be started, go through steps 0-1 through 
0-4 and D-IO and D-ll of the Trouble Shootlllg 

Chart. If the illverter can be started but operatf'~ 

Incorrectly, go theough steps D-S through D-H 

and C-I through C-9 on the Trouble Shootinl!; 
Chart. Also, r('/'f'r to Control Card 

Troubleshooting. 

DC LINK FILTER TROUBLESHOOTING 

The DC link fIlter cOl1!->l~b of tht' IIltl'r dlOkt,(~) and IIH' 

filter eapacltors. Always dis('onnet't AC power and WUlI f()r 
b('veral minutes before che('klllg lIlt' DC IInh filkr 

componellt!>. 

I, Filter Capacitor;, (see FIgures :~5 & 37) 

Thlh consi!>t~ of either one (leI') or two (leI' & 21:1') 
electrolyti(, capacitor" connected III paralll'l betW(>('1l 
P2 alld N I, When the control\t'r has 1101 \i('1'1l "P('I aII'd 
fro !>ix month~ or more, the filter capacil(}r~ lIlay ~tart 

to degrade and their leakage ('\Il'f!'nt InlT,~a~(' " 
procedure callf'd "forming" lIIay b(~ I/('('('~~arv t() 

return the t"lcl'lro-lytlt' t'apantor~ to Iht'lr l'alt,t! 

operating ('apabdity. Refer to SeetlOn 5.0 for fornllng 
instrU(~tlOIlS. 

Electolytlc capa('itors ('an fall hy !>llOrling, (~1It1 t"xlllllli 
excessive leakage current or can dry lip and lo~(' th('lr 

capaeitance, Tht' latter tlsuall y rt'!->\dh ftlllll a rupt un·d 
vent plug due to "ga~billg" of exe(~~~iv,' CUI ('('nt alld/or 

temperature, 

The (titer capacItors can be checked by removing tht' 
bottom plastic barrier (~ee IIIstl'lH'lio/l in S('CIIOIl 7B), 

If a shol ted capacitor i~ ~Uspf'('led dls( Ollll('('t the WlI'(':-, 
to om' terminal of each cap,lI'itor. (,ht'('h ,lI'l'O~~ lilt, 

ternllnals of each capacitor With mullllllt'tel, S(·"",It,d 

to the I K or 2K hcale. A shortt,d eapacll or wIll r('ad i('rO 

or a low resIstance whilt' a good eapanlor WIll dlarg" up 
to infllllte impedance (on that seale), AllY ~hortt'd 01 

leaky capacItors should be I "placed Thl' I emainHlg 
capacitors should bf' checked for rupl un,d or Illi:-.~illg 

vent plugs. These are round plug~. approxirnatf'l y 
3/16" III diameter, between the termInal" If a plug i~ 
ruptured, it does not cause an Imml'dlale capacitor 
failure, but will result in gradual lo~~ of "apacltall('t· 

Ally capacitor with ruptured plugs ~bould be fI'plat'('d 
a~ ~oon as possible, 

2. FIlter Choke (;,) (see Fig. 42) 

ThIS eonsi~ts of either one (l LF) or I wo (I LF & 2LF) 
ill parallel) chokes cOllnedcd brt Wl'rll PI and »2. 

These chokes are Illounted III th" (I'ar ('OlllpartIlH'nt 
near the top of Ihe ca~(', The DC resl~lall('t> olllJ(' frllt'r 

choke (s), from PI to 1'2, WIll hI' }'f'lw/'('l\ ,OIS 10 ,O\) 
ohms dt'pelHllIl/-l: on tl\(' I'lltlllg, Howev"I" till' 1'(,~lslan('(' 
IlI'l W('1'1I lIlt' t(,I'lllillal~ 10 ('USt· gl' '1I11d ~llUllld lit' 
III fill itt' If a faulty choke I~ ~lhPt'(,lt'd, ~t'(' SI'('1101I 71 
for removal 111struetiom, 

11) 



MISCELLANEOUS TROUBLESHOOTING CHECKS 

TIll' I Illlowlllg dH'ck lI'lt of miscellaneous Itt'ms IS Included 

10 pnlvlll!' addltiondl direction~ of investigation In 
Iiollhl('~ho()tl!lg this drive. 

\. Cooitng and Tt'mpl'rature Problems 

l. CIlt'ek for suff)('ent aIr flow through power um!. 

2. Check II 111 takt, aIr IS below 40° C. 

;~. Che('k lor adjaeent heat soun es. 

4. Check 11 room ventIlatIOn IS adequate 10 remove the 
heat belllg produees. 

B Input POW!,), 

I. Chl'!'k lor eorrpct voltage (wlthHl +10%, -5% of 

nalllf'plalP ratlllg) and frequency. 

2. eli(·!'k for balanced phase vollage<;. 

:t (:Iwck for tranSIent over or under voltagt's. 

4. lIay!' lrall~wnt Yoltdg('s oc('ulnd due to lightning or 

ground Idlll", Of power factol capacItor switching? 

5. ChI'!'\" lor eXC('SSlve lme regulation due to a high 
IlIIpmldlll'(' (~oft) Ac ~upply. 

(). I~ AC ~lIpply glolwd('d or ungrounded? 

7 I~ th(' dvailabk ~holl CircuIt "UrI'ent too high? 

8. An' tll('l!' pOW!'1 factor ('orrt'l'lion capa('itor~ 

C<!USIllP hdrmoni('~, or their sWitchIng cau~lIlg 
vol tag!' t ranslt'lll s? 

9, I\n' Ih(,) (' ('xc('ssive ~Wlt( hlllg trall~ienh or 

"nolchlng" ohwryahle on the AC supply hnes (with 
an o~('illo~('ol)(')'( 

I. Cfll'ck Ihat til{' power UIllt ca~e I~ properly 
grolllui('(1. 

2 Owe\.. lor groulld~ HI mol or willding~ or III power 
('abl!', to I hI' tnOtOl, 

J. (:hl'(" 101 grolllld~ III ('01111'(11 Wll'lllg. 

D. Loos,' or Shorted ConrIPctj(]n~ 

l. Check HH'Onllllg pow!:'r ('onl\('ction~, 

2. Check connectiom to power modules, ftlter 

capacitor and choke, cIrculi hreaker or fus('~, etc. 

3. Check outgolllg power connections to starters, 

motors, etc. 

4. Check IllCOnlmg control wiring connectlOn~. 

5, Check for bent terrrllnals shorting to one another on 

control cards. 

6. Check for broken card components due to physical 

damage. 

Eo Electncal NOise 

l. Check that all external relay~, solenoid~, brakes, 

utc" interfactng with or adJU( ent to the power unit 

have RC suppressIOn on theIr coils. 

2. Che!'k for othN external ~OUI c!:'s of el('l'Irical noise 

II\duding po..,<;lb\p pick up ill control \<·ads. 

F. OutpUI Load 

I. Che!'k starting torque requirements. 

2. Check for transformer !>aturallOn at low frequ('!I('leE 
if output transformer IS w,ed, 

.1. Che('k for motor oV('r\oadb or jam-ups. 



SECTION 7.0 

REMOVAL/REPAIR AND REPLACEMENT 

GENERAL 

This section is supported by a series of photographs (see 
Figs. 20 through 43) which have been arranged in the 
column next to the text, to be of assistance during the 
complete assembly of the AFtrol I contoller. 

A. The Re/:ulator Cardllnverter Control Card Assembly is 
best removed as follows: 

1. Disconnect the single-phase (or three phase) AC 
input power. 

2. Remove ribbon cable connectors lCN and 4CN 
from the Regulator (top) Card (see Fig. 20). 

3. Remove ribbon cable conne~tors 2CN ,5CN and 6CN 
from the Inverter Control (bottom) card. 

NOTE 

CABLE CONNECTOR 3CN CONNECTS THE 
REGULATOR CARD TO THE INVERTER CONTROL 
CARD AND SHOULD ONLY BE REMOVED 
WHENEVER IT BECOMES NECESSARY TO SEPARATE 
THE TWO CARDS. 

4. Remove stab-on connectors SMP and SMN. These 
leads are connected to SMP and SMN on 1 TB 
termmal board for the optIOnal speed indicator. 

5. Loosen all 22 bottom screws on termmal board 2TB. 
(see Fig. 21) 

6. Release the left and right (bottom) card assembly 
latches (Fig. 22) and swing the card assembly up to 
Its latched up position (see Figures 23,24 and 24B). 

7. Loosen the left and right nuts on the slotted plastic 
wire support. Lift off the wire support. (see Fig. 25). 

Release the cable harness lCN from the plastic wire 
clamp on the back of the Inverter Control card (bee 
Fig. 25) 

8. Carefully withdraw the complete Regulator/Inver­
ter Control card assembly from 2TB terminal board 
and the ~Iotted card assembly bracket holes. Be 
cart'fuillot do damage the loo~e ribbon eablt'~. (~et' 

(Fig. 26) 
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9. If it becomes necessary to replace either card, they 
can be separated as follows: 

(a) Remove the nbbon cable connector 3CN from 
the Regulator and Invertor Control Cards. 

(b) Remove the SIX plastic stand offs that separate 
these two cards. 

(c) Carefully remove the plastiC sheet on the back of 
the Inverter Control Card. (see Fig. 25) 

10. To reassemble, reverse the above procedure. 

FIGURE 20 
AFtrol I controller - Regulator/Inverter 

Control Cards shOWing removal of ribbon 
cable connectors. 
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FIGURE 21 
AFtrol I controller, showing the loosening of 

2TB terminal screws that hold the 
Regulator/Inverter control cards In place. 

FIGURE 22 
AFtrol I controller, showing the release of 

lower latches on the Regulator/l nverter 
Control Card Assembly 

FIGURE 23 
AFtrol I controller, showing the Regulator/ 
I nverter Control Card being lifted up. Note 

connector 3CN that connects the two cards 
together. 

FIGURE 24 
AFtrol I controller, showing the latch bar in 

retracted poslton. 



FIGURE 24A 
AFtrol I Controller, showing the 

Regulator/Inverter Card Assembly in 
latched up position. 

FIGURE 25 
AFtrol1 controller, showing removal of plastic 
wire support on Regulator/Inverter control 

card assembly. 

GEK-24997A 

FIGURE 26 
AFtrol I controller, showing withdrawal of 
Regulator/I nverter Control Card Assembly 

from 2TB terminal board and slotted hinge 
holes 

FIGURE 28 
AFtrol I controller, shoWing removal of nuts 

holding the lower plastic barner In place. 
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FIGURE 28A 
AFtrol I controller, showing removal of 
lower barrier on chassIs mounted unit 

FIGURE 29 
AFtrol I controller, showing the lower plastic 

barrier removed 

B. Lower Barner Removal, 

1. Wall mounted (enclosed) controllers: 

a. Raise the control card assembly and latch in that 
position (see Figures 24 and 24A). 

b. Remove the seven nuts with captive washers that 
hold the lower barrier in place (see Figures 28 
and 29) and remove the lower barrier. 

c. To reassemble the lower barrier, line up the 
mounting holes and studs and replace the nuts 
bemg careful to spread out the ribbon cables and 
wires under the gasket seal. 

2. Chassis mounted (open) controllers: 
a. Raise the control card assembly and latch in that 

position. (see Figures 24 and 24A) 

b. Remove the two nuts With captive washers in the 
lower right and left COrner5. 

c. Remove the lower barrier by pulling out the 
bottom edge until It clears the two mounting 
studs, then pull down until the two clips at the 
top of the lower barner clear the top barfler. (see 
Figure 28A) 

d. To reassemble the lower barner, hook the two 
clIps at the top of the lower barrier under the 
edge of the upper barrier being careful not to 
damage the ribbon cables or wires. Then push the 
bottom edge In while lining up the mountmg 
holes and studs and replace the two mounting 
nuts. 

C. Capacitor Assembly. 

NOTE 

The assembly IS composed of 2200 MFD, 400 Volt 
capacitors clamped to a mounting plate. 
The number of capacitors provided are as follows: 

Aftrol Drive. HP 
1 and 1-112 HP (1 ph. input) 
2 and 3 HP (l ph. Input) 
2 and 3 HP (3 ph. input) 
5 and 7-1/2 HP (3 ph. Inpui) 

Number of Capacitors 
Provided 

1 
2 
1 
2 



The capacitor a,,~elllhly h best r('moved as foll(}w~: 

1. Disconnect the single-phase (or three-phase) AC 
Input power. 

2_ Remove the screws, lock washers and ring 
terminals (P2 and Nl) on capacitor lCF. (see 
Figures 35 and 36) 

NOTE 

THE POSITION OF P2 AND Nl RING TERMINALS IS 
ALWAYS IN THE SAME PHYSICAL LOCATION 
RI!:GARDLESS OF HORSEPOWER SIZE. 

3. Remove the four nuts and captive washers that 
secure the capacitor assembly to the controller. 

4. Carefully hft the assembly from the fixed studs 
and rotate to the right in order to remove the 
ahsembly. (see Figures 36 and 37) 

5. Remove fault capacitors by loosening the clamps 
that hecure them to the assembly. 

6. To reassemble the capacitor assembly, reverse 
the ahove pf()(·edure. 

NOTE 

IN EVENT ANY OF THESE ELECTROLYTIC 
CAPACITORS NEED TO BE REPLACED, IT WILL BE 
NECESSARY TO "FORM" THEM. REFER TO THE 
INSTRUCTIONS IN THE START-UP SECTION 5.0 FOR 
CAPACITOR FORMING. 

D. The Power Module SCR brIdge is best removed a<; 

follows: 

1. Disconnect the single-phase (or three-phase) AC 
input power. 

2. Remove the 6 stab connectors located on each 
molded plastic SCR bridge. These are located on 
the top front of the power module heat sink. One 
brIdge for single-phase units and two bridges 
three-phase Units. (see Fig. 38) 

3. To replace the SCR bridge packages, remove the 
two machine screws, with lock washers and flat 
washers. Lift out the packages. (see Fig. 38) 
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FIGURE 35 
Aft ro I I controller, showing capacitor 

assembly with two capacitors. 

FIGURE 36 
AFtrol I controller, showing capacitor removal. 
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FIGURE 37 
AFtrol I controller. showing the capacitor 

assembly removed 

FIGURE 38 
AFtrol I controller. showing the removal 

of the SeR bridges from the Power Module . 

NOTE 

JlIST BEFORE ASSEMBLING THE SCR BRIDGE 
MODULE(S) REMOVE ANY FOREIGN MATERIAL BY 
WIPING WITH A LINT·FREE CLOTH. APPLY A THIN 
COAT OF THERMAL GREASE, GENERAL ELECTRIC, 
G:1221, VERSILUBE PLUS (OR EQUIV ALENT) TO THE 
HI\.CK OF THE SCR BRIDGE MODULE(S). WHEN THE 
I\IODULE(S) IS TIGHTENED DOWN, THE EXCESS 
THERMAL CREI\.SE MliST BE REMOVED FROM THE 
HE"-T SINK "ROUND THE seR BRIDGE 
P \CKACE(S). 

E POWf!r Tran~i~tor Rf!moval: 

1. Dis,connect the AC input power. 

2. Remove the bottom plastIc barrier (see Item B) 

3. Remove tile 3 stab connectors on the transistor. 
(Black wire is collector, red WIre IS emItter and the 
white WIre IS base) 

~. Remove the two machine screws with flat and lock 
washers that hold the transit or. Lift out the 
transi~tor. (see Fig. 38A) 

5. To ItIstall the transIstor, repeat the above 
procedure. 

NOTE 

PRIOR TO REASSEMBLING, INSPECT THE FLAT 
~URFACES OF THE POWER TRANSISTORS(S) AND 
rHEIR RESPECTIVE HEAT SINK(S). THESE 
.,URFACES SHOULD BE WIPED CLEAN WITH A LINT 
FREE CLOTH. APPLY A THIN COAT OF THERMAL 
GRE"SE, GENERAL ELECTRIC G322L. VERSILUBE 
PLUS (OR EQUIVALENT) TO THE HEAT SINK 
')URFACE(S) WHEN THE TRANSISTORS ARE 
rIGHTENED DOWN, THE EXCESS THERMAL GREASE 
\ll$T BE REMOVED FROM IN BACK OF THE HEAT 
SINK(S). 



F l'oW('1 Module Card R(>moval: 

I. Diseonnect the AC input power. 

2. Remove the bottom plastie barrier (see Sectloll 7B). 

:t Diseonncct I he following wires and nbbon eahl('~:' 

d. Tht' 4CN,5CN and beN ribboll cable eOlllw(·torti 
at the card. 

h. The base, emittf"r and collector wIres on each of 
Ihe power translslors (Til Ihrll 1'61). 

(~. The bix wireo to the ICV SCR module and th(, 
three wires to the 2CV SCR module on Ihl't't' 
phase input controllers. 

d. The power input wires at Kl,K2 and K:3 ~t'I'f"W 

type bll1dmg posts for three phase IJIpul 
eontr(lllf"r~ or at K I and K2 for ~ingle phase Hlput 
controllers. 

c, The two wire!:> from the link filter choke; 
connected at PI and P2. 

f. The two wires from thf" lmk filter capacltol s 
connected at N 1 and P2. 

g. The three output wires at Tl,T2 and T:~. 

h. The three wires from the I eN harness conllt'eted 
at the K I.K2 and K~ terminal posts. 

1. The two contol power transformer pflmary leads 
(black) conneeted at tht' Kl,K2 terminal post;.. 

't, Hemove the five screws with flat and lock wa;,her., 
that hold the card ill place. 

5. Lilt out Ihe eard. If replaeing Ihe old card with a new 
one, ~ave tht' wire~ It'ft on thr old card a~ rf"qulft,d 
to install the new one, (set' Fig. 38B) 

6. To install the card revers(> t he above proet'dure, 
Wht'll tightening the bcrew terminals on tht' I'ard, 
Ilf' careful not to exert too mueh foree, ao dll~ may 
damage the solder connection 01 the threaded III.,Prt 
10 tlw printed circuit (·ard. Also, when in'italllll~ Iht) 
plI~h'OIl tt'rminal cOl1lwf'\iol1~ on lilt' hom d, hI' 
('arl'llIl til .,upport til(> board frolll tilt' hotlolll to 

(In'vt'1I1 11 from bending. 
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C. 1'1'\ (:0111101 POV>!'I Tram,f'orIlI(·r ({('1I10val: 

I. DhCOIlIlt't'I Ihe At: Ill(lUI (Iowcr. 

2. /{t'ITJuve tht' hottolll pla~tic harrlt'r (s('\> Set'lioll 7B}. 

:t j)i~('()IIIH't'I I he following wil C~ alld I'Ibboll ('ahll'~.: 

a. 'I'h(, leN .lilt! 2CN ribboll ('abl" ,'OI1Il('('lorsal III!' 
legulator ,Illd llIvp.rter (oillrol ,aJ'(l~ and n'h'as,' 
Ihe ('ablt~~ from III(' WI\'(' ~upporl alld C!JIll!, IWI' 

~('('II(l1I 7/\ 7. 

h. The thret' WII t'~ fl ollllh(, I (:N harllc,;s ('OIlIl('('It'd 
al lht' K I ,K2 dnd K:11('lllllllal po,1 ~ till Ill<' pow<'r 
Il\odu\t- ,'ani. 

Thl' Iwo ITX ('01111'01 POW(', II all~lol'll\('1' pnllHlr~ 
It'ad~ (hl.lt'k) ('01111('('1".1 .II I ht, 1\. I and 1\.2 
I('rrnlllal /,o"h 011 II\(' I"'WI'I IIlodul,' "anI. 

I,. Hl'llIovt: Ihe I wo mat hille .,nt'w, wll h flat anrl lock 
wa.,lwl'h Ihal lahlen Ihe trall.,lornH'r 10 Iflt' hcahill" 
allt! \'t'lIIl1Vt' lilt' tranhf(llllWr (Nolt·: [o'()\' ell"u'r 
a('(·(·.,~ 10 Ih(, lop ~('I'(,W, n'nw\t' lilt' hunlwart· 
holdlll~ Iht' lop plahli(' harrlt'r P(>I ,('('11011 7.11 alld 
II\OV(' Iht' hall·It'r jUhl far t'llough to allow a('('(·.,., 10 
Ihe .,('1 ('W, lH'i\1~ eareful nol 10 dama~(' ,IllY 01 Iht' 
WI\'(',.. "Ollllt>( led to Ilw dt'vlt·(,., Oil lilt' hal rwr,) 

J Il ('v('nt ITX conlrol trall.,f'OIIl1('1 1I('('(b 10 hI> 
\'('plae"d, th(· h(lare tran<;fol ITwr I~ available (rom 
(;!'II('raI Eleclric Company wllh win' hllrrlt'~h('" .lIld 
(·onlle(·lol., (pi {'·wil (,d) alld ~tah·(ln ('onnt','lol H 

K I, 1\.2 dnd 1\.3 along wilh .1I11I1SIIW·lioll ,..lwt't.(.,t~l· 

Flgllr(' :18(:) 

H. Pow(·r ModulI' I\~.,('mhly Ih'nltlval: 

Di.,colIlw('1 Ihe AC IIIpul power. 

U. TIlt' ,tCN,5(:N and (j(:N Ilblmll ,'ahle ('\l1l1l1'('1\l1'~ 
al Ilw pow!'r modulI' ,'ald. 

h. Thc two WI(,('~ frolll lilt' hill-. fillt'r ('UpacllorH 
('01111('1'11'<1 al N I Hlld P2 Oil lilt' POWI'" UllIdlltp 

f'ard. 

I'. Th(' three outpul wire~ .11 TJ,T:Z alld T:{ Oil lilt' 
power module cllrd, 
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,J TIll' powt'r III put Witt's at K I.K2 and K:{ ~crt'W 
t)fH' hlIlIllIlg po"t~ Oil the power Illodule ('ard 1'01 

Ibn't' plIa~t' IIlput ('(jntollt,l'~ or at K I and 1\2 fOf 
~1lJgl!' flha~t' ('()Iltr(lllj>r~. 

(' '1'111' two wife~ frOIll the IlIlk fIltel ('hokes at PI 
Hnd 1'2 011 the power module curd. 

TIll' I eN ilild 2CN I'IbbOIl (,Iblt' ('olllll'('tOf'''' at tilt' 
('('gulatOl and illvt'rtN cOlltrol card and relea"e 
I hl' ('ahll's from the wire "lIflflort and clamp per 
~!'!'!ion 7 A 7. 

i{('lllOVe the hard war!' holdtrlg the heatsink as 
follow,: 

a. For I tlIrll :) HI' ('olilroller" (plate heatslIlk), 
n'lIlOV/' ,JIf' four lIuls WIth captIve washer~ that 
ra~t('11 til(' plate to th!' llIountlng brackets and 
pullout the platt· ht'alsink (It IS not neceb~ary 10 
l'I'IIIOV(' the mounting bra('k("~ that are fastellt'd 
to lill' I'('ar (,<I'lt',) See FIgure ~8D 

h, For Sand 7 112 HP COlllrollt'r~ (extrudt'd 
lH'ahrrrk), remove Ihe "IX IIUt<; WIth ('aptlvt' 
wd"llI'r ... Ihat In ... !t'll Iht, 1}(',II~lllk 10 the real' !'a,e 
alld pull (Jul Ihe heatsink. Slots afl' prOVIded III 
I hI' lop part of till' 1](',lt"mf.. fur al'I'es, to the nllt-.. 
St·p "'lgUI'(' :mE 

:'\Jolt': For t',IS\('r H(Te ...... to tlIP lop lIuls, ['t'IJlUVt' lilt' 

hardw,\1 t' holding 111(' top plastH' barne!' )wr 

"'1'( 11011 711, alld 1lI0V(' Ihl' barr'ier jll>;! enough 10 
allow a('I'I'S;, 10 til!' nuts, tWlllg careful nul In 
damage allY of til(> Wlri'" COli llect ed to the devl('t>;, 
011 1111' hdJ'rll'r. 

I. j)i"'('Ollllt~l'I till' i\C input power. 

2. H('lnovt~ t Itt- htlrd wart.1 holdlllg [he top pla~ti(' barrltlr 

1'('1' '1'('lioIl7.1 ~and cdrefully fold tht'harner out alld 
dowll ('xpo~i IIg Ihe ('hokf' a~"(·rnhly. 

.\. Ilr,('OIIlIt'('1 Ill(' I WO WII'I'~ II Olll III!' ('\rok!' asst'llIbl \ 
.II th!' PI ,lIld p~ ('OIlIl!'clIO[1 pOIIII, Oil tllP pow!'r 
IllOtlU If' (',lid 

1. The ('hllkt·, art' fa,It'IIt'd 10 a plate that i~ rd,lt'w'd 10 

Ihe ha('k ('a,1' Oil four studs W[lh lIUt... alld wasIH·r .... 
'1'1[(' dlOk!' a;,st'lllbly ha ... 0111' droke Oll III(' I-I I /~ 
liP ,[[lgle pha..,t' alld 2-3 HP til lee phaHt' {,Oil trollers. 
'I'll(' 2':1 HP ~Ingle phase and 5·71/2 HP Ihree pha"e 
controller, havt' two ('hob·>; mounted Oil the 
a",ernbly. To remove 111(' chokt' as!>embly, f('move 

the 10111' lIul<; alld washer, that fasten tht-) ,lhst-)rnbly 
to tht' back ca..,e and lift out tht' I hoke aGst'mblv, (sec 
F[gurt's 38V and .J8G) 

CA lITfON: The choke assembly ,hould be l'>upl'ort('d 
while the lllountlllg nllts are belllg relllovt'd 
~[n('e eu('h or tht' ehoke~ wf'igh. 
approxIIIIulf'i} 17 POUfllk 

S_ The indiVIdual chokes may he removed from the 
assembly mounting plate by dheonnectlllg the wirt', 
and remOVing tht' foUl' nuts With lock wa",ht'r~ thai 
fa~t('n the dlok('~ to tht' plate, ll/~illg ('art·fllllo mark 
the WI[,('~ that wt'n' removed to iacrlltate 
rerOl1neCIIDIl. 

6 To reasst'mblt', reverse the above procedure 

J. Top Barner KellIo val: 

I. DISCOIl [lI'('1 I lit' AC input POW('r. 

2 Kmnovc lilt' Hegulatof Card ,ltld Illverh'r Control 
Card a ... ",hOWl] III "e['lion 7 A. 

:t Remove lilt' following wires: 

a AlIolllgoing Wlrl'" from te!'lllllul hould ITH. 

b. Tht' WII ,·s frulll door lllounll·.1 Ui;'CllII Il('CI ~wllch 
10 I TB and I h,· f\l~t· block d pr(,S(~1l1 

P. All oUlgoing Wlrt-)" frollI lei rntrlal b(hlrd 2TB. 

d. The tlm'e Wlrt'<; from ITB ,gOlllg to TI,T2 and '1':1 
ternlJnal~ 011 Ihe powt'r module card, 

(' TIlt' wlrt'~ 110m tIlt' [Pllit(' ('01'1' I'WH'tor., 
('Oll!H'( It'd at th!' 1\.I,K2 Ulld K~ lerIIlinal POIII" 
011 th., power llIodule ('ard for thn'(' phd~(, IIIIHII 
Lonl mllt'r;, or al K I and K2 (Of s[ngl!' phase IIIJIlIf 
conlI'llIl!'rs, 

1., Ht'!Ilov(' rh(' iiv(' lIutS wllh (apliv(' wash!'r., Iwldlllg 
lilt' lop bJ[ I iN III pla('/' 011 tht, (·J1c!o.,('d ('()I11rolh'r~ 
O[ Iht, Iwo IIl1h alld Iwo "·rt'.,..~ (Ill Iht· (ira,<;i, typt' 
('Olllrollf'[" alld rWllOV(' Iht-) top bar rit'l. (.,t·,· Vlgllf l' 
,\,1) 



CAUTION: The two nuts in the top corners of the 
enclosed controllers also hold the front case 
in place along with the two nuts in the 
bottom corners of the front case_ If the 
controller is in a vertical positIOn, the two 
nuts in the bottom corners of the case must 
be in place and the front case should be 
supported while the top barrier is removed. 
Install the two top nuts In the corners after 
removing the barner to hold the front case 
In positIOn until the top barner IS replaced. 

5. To Install the top barrier, rever~e the above 
procedure. 

K. Ferrite Core Reactors 

Located on the back of the upper plastic barrIer are 3 
ferrite core reactors. The two or (three) phase wires 
from the load side of the AC supply fuses FUl-2, 
FU2-2 and FU3-2 (If three-phase) each take five 
turns through these ferrIte cores. These fernte 
cores reduce AC voltage spikes that can be present 
on supply lines. 

After the ferrIte cores, these wires termInate at Kl, 
K2 and K3 (three-phase) on the power module card. 

To remove the ferrite core reactors: 

1. Disconnect the AC input power. 

2. Remove the top barrIer per sectIOn J. 

3. Disconnect the wires from the reactors connected at 
FUl-2, FU2-2 and FU3-2 (if three phase)_ 

4. Remove the hardware (screws, nuts and washers) 
that fasten the reactor to the panel. Note that the 
screw holding the reactor may also hold the fuse 
block on the front of the paneL Remove the reactor 
assembly being careful to note the pOSitIOn that It 
was mounted in. (see Figure 42) 

5. To reassemble, reverse the above procedure. 
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FIGURE 38A 
AFtrol I, controller, showing the removal of 
the power transistors from the Power Module 

FIGURE 388 
AFtrol I controller, showing the removal of 

the Power Module Card. 
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FIGURE 3BC 
AFtrol I controller, showing the Control 
Power Transformer removed from the Power 

Module 
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FIGURE 38D 
AFtrol I controller, shOWing Power Module 

with plate heatsink (1 thru 3 HP) 

FIGURE 3BE 
AFtrol I controller, shOWing Power Module 

with extruded heatsink (5-7 1/2 HP) 

FIGURE 38F 
AFtrol I controller, shOWing removal of the 

choke assembly 



FIGURE 3BG 
AFtrol I controller, showing the choke 
assembly removed from the controller. 

FIGURE 41 

AFtrol I controller, showing the 
removal of the upper plastic barrier. 
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FIGURE 42 
AFtrol I controller, with upper plastic 
barriers removed, exposing the choke 

assembly and fernte core reactors. 

FIGURE 43 
Ventilating Fan Assembly for 7 1/2 HP 

Controller, Note the copper case grounding 
connection 
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L. Fan A,;r,ernhly (7 112 HP only) 

I. /)IS(~Onlleet the AC input power. 

2. Dls('ollnect the two wires from the fan connected at 
tht' FUI-2 and FU2-2 fuse block terminals. 

:t Rprnove fOllr lIuts, flat washers and wa'3hers and two 
machine SCff'WS from the bottom of AFtrol 1 
('ontroller, thereby, releasing the fan assembly. 

4. Cal'ef lilly lift ()ff the fan assembl y along with the two 
Wlrel"l that were connected at the fuse block. 

M. Opllonal /{,'v,'r~llIg and Follower Cards 
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Th,·'-." cal d ... an' ht'sl f"('movt'd ,\" foll"w ... : 

I>ISI'OIlIIl'( I III(' AC power ~uppl) 

.) I i,(' 1I('('dlp 110'-." pli,'''''' to rpleu,e lilt' locklllg of t'a, Ii 
"1<111-111 IIIOUlitillg P()st, "0 Ihat lIlt' card call [)(' 
pullt·d away from tire po.,t. Careildly pull the ('dI'd 
'IWa) frolll IIH" I{pgulalor l'drd COIlIIl'(·lor('-.), laklllg 
('an' 1101 to IWlld tht' ('oIlIlP('lor 1'<I~ls . 

. ~. If Ih(, '>1I<lJI-I11 1I1011l11lllg pOhls "I (' d.lIII dgt'd, Ihn 

,houle! 1)(' n'plac('d wil II po'-.\'-. I UIIlISIll,d III I h(, 
('('" la('(' II 1('11 I opllOll kit (s). ll'-.!l11-' III(' 1I(,{'elk lIOSI' 

piI,'rh, pl't'h' IIr(, Iwo plOllg ... of 1111' 1ll0llllllllg IH)'-.\'-. 

logetlrel ((III 1III'I'd"k hld(, 01 tht' J:q?;ulalor "anl) to 

I "I('as(' t ht' Il(ht. '-.0 thaI II ('all hI' IlIdlt'd Iroll! tilt, to(, 
"old,' 01 IIII' i{('gul.llo(' ('ard 

Follow tht' llloUlltlllg dl .. ('( 1I()1l'-. illllll,hl,d WIth Ilw 

optlllll kit 10 ill'-.tall til(' IlI'W card 

.J. FOI Follow('r ('dld'-., Illakl' th,· hdllle )1I11l1lt'1 

I OIlIIl'I,titIJI'-. alld (,ot"lItlorn('I(')' '-. .. llillg~ ol1lit(' II!'W 

.. ard, .l~ 011 IIIl' ("lid fwiflg I('pla, ,·d 



SECTION 8.0 

STANDARD SPECIFICATIONS, OPTIONS 
AND OPERATORS STATIONS 

RATINGS 

Horsepower - 1 to 7 1/2 HP 

Powt'r Supply 
Voltage - 1 to 3 HP single phase. 230V + 10%. 

.;)% 
- 2 to 7 1/2 HP, three pha~t', :2;{OV 

+10'1<" ·5% 
Frequency - 60 or 50 Hertz ±2'70 

Power Output - 3 pha'ic, 0 to 230 volb 
Base Frequl·lll'y at 230 vol b ('all he 
adjuiited from 50 to 120 Hertz (3 
ranges) 

No, of 

Input Full Load Amlls RMS 

.!.!E ~ Input 

1.5 
2 
3 
2 
:~ 

7.5 

.3 
3 
3 
3 

Overload Capability 
St'rvwe Factor - 1.0 
I MlIlute Overload - 150% 
Breakaway Torque - 125(1,. 
(NEMA B InductIon Motor) 

7 
iO 
14 
20 
8 
II 
17 
22 

Output 

:~,6 

S 
7 
10 
7 
10 
16 
22 

Speed Range - 10 to 1 withIn frequen(,y rangt' sell'('led, 
i,e" 6 to 60 Hz, 12 to 120 Hz 

SI~rvlce Condition~ - Ambient temperature - 0 to Wo (: 
Alliludt' - 0 10 3:{OO ft'et 

FIII\('\ ions of Basil' (:ont rolll'l' 

Drive start and stop 

(0 10 1005 n1l'1t'1'~) 

Speed control (by polt'ntionH'ter) 
I illldire('tjollal opt'ratloll 
'\dJllstahle linear tllllt'd a('('('It'latioll alld, 
tlt-n,li'ratlOl\ (210 :W <,~t', ~llIglt' adlu:;lml'nl) 

GEK·2t997A 

SpI,t'd R('gulallllll - :{"{ wlfh IIHIlI! IWII 111111111' 
(Due to 11101 or ~hl') 
0';';, with 0YIII', rf'lu!'tallcl' motor 
S(~rv\('\' devl,llion - I ",{, 

Current Lillllt - 50 10 ISO':;, (adJlI~tabll') 

'\dJlhtnlt'llh - Clll'll'nt 1I,,"t 
AI'I,t'l/Del'I'1 lillle 
I R l'olllpell~,lllOn 

Vol" pl'r hl'l tz 
MllllIllUIll It 1''1U('III'Y 

MaxilllulIl ~ll('l'd 

MIIIlIllUIll ~1'1'('t! 

Prolt!l,tive Featureh -
'\t: lilli', fu,es 

At: hilt', "lIrge Pl'o\l'l'tioll 
At: lillt" ulldelvollagl' ohlll dOWIl alld los~ 01 piIiN' 

011 thl ('t"pha"t' drivt'" 
Phase IIISt'lIhllivl' Oil Ihrt,p·plta~(' dnvI'~ 

DC link oVI'l'voltagf' II ip 
COlltl'ol ulldervoltagt' tl'll' 
Motor slow dowll limit 

(Mdllltaill" illVI'1 t('r-molol' "vllI'hrOllhlll dlll'llll-( 
stopplllgl 

Molor ~tablhzatlOll ('II'('lIlt 
Motol' ()vI!lll'rnp('latUrt' (wlt('1l 1I~('d -- "t'P :.!TB 

ternimal hoard, poinh I alld :2) 
I"olalloll bdwt't'll P()WI'I "lid 0I'I'I\llol'" ('olllr,,1 

l'il('Ulls 
illdlt'at lOll 

"HUN" light Oil Hegul,,(ol' Card 
(L()('ated ahoy!' ribboll I'ablt, ('OIlIlI'I'tOl' :{ (:N) 

Opt'ralor',; StallOn 
Start·Stop I'lIhhbullon~ (('olltrol volldg(' - 21- volt, 

DC) 

Spet'd adj u~1 poten tiolllt't 1'1 
N EMA I EI!I'lo~urt, (St't' Fig :~) 

OPTIONS 

TIll' '\Ftlol® I (,lIlltroller Iia:- a Ilumlwr of 0l'lioll~ wllIl'h 
may \)(' addf'd to produ,'t' a rll~tolll dnv(' ~V~I('IlI_ SOliII' ,,( 
tlH'~I' optlOlb all' lllOlIllt('d l"I'llwll' frolll'll\(' I'ollll'olll'r 
wltd(, olll!'l''' art' IIIOUlll(,d III til!' l'olltl(lIlI'I, Tltl' ('olllloll!'1 

1110111111'" IIpllllll' Illay 1)(' ol'd"l'l'd III kit 101111 1111 ",(,(, 
!/lOlllltlllg alld IOIlIIl'rllOlI, 01 !/lay hi' ol'tll'\"t'd 1.11'1111 \ 
1II001111pd III IIII' ('oll\lolll'l'_ TIlt' ()\' Ill'dl'l'Il1g 1111111111'1 

('0111.1111" a K'\ I ~lIl1ix If till' IIpllOll " III hit 1111'111 .lilt! 

1'0111""1'0 I\FM '\ I ,ufflX If till' kit I, 10 hI' f,ll'llIn llIountl,d, 



<;l!~ pm:) laM()I!0,~ pllU illIlSJ,IA<lH - :'IVm:(;6'~'tv(W 
,lOjl"H!",! P,hH1S Wj ,1,I!I~Il(.J11:'1 - : )\'()f(.'()1 ~:\ ()~: 

11'1 J01U.llplq p,I,}dS ~ lIVm:C:hl ~:v!)~: 
II~ AI'I.I}! lIn}! Alll!(!XIlV -- .. Ivm:(:ut'f\,qf 

<; 1I~ lj.I\lM"; 1,")lIl1(l.)~I(( ~- <I V m:C:h 1 n' (1\: 

:MIl('''1 

p"lsq ";1' ·/.I.H!" 1I/)l/,>n.II~I/! IHI '!I!M 1.11/1./;10/ '/1'1 1101/dll 

1(,)1]<1 1\l!M pdlj<.,11I InJ "I ;JIIIMIlJI' APjlll.I~"1' ~III.L SI 'ril'l 

III VVC:}:'1S09H9}: "I "'l!~ ~11()!ldo .1 .... Il\l III I/OI/H,H'( riIlIMIH(~ 

riIlIMII'l) Al'l't"~ ...... l' ,~ll.L ·tt ·;JI.~ III IIM()q~ \\If(:hl\'\<if 
III 11,111171 ";1 ~/I~ lIol/ilo pUll ~II(1l/dll .II'P!(Ir.\l1 III 7I111I~'1 \ 



OPTIONS KITS FOR USE WITH AFTROL I INVERTER DRIVE TYPES 
6VGAC2/6VGAW2 

Catalog No. KIt Name When' I\\oulltt'd MOlllltl>(1 h\ 

6V()C51AI 

(WOC71Al 

6VOC81A 1 

6VOC51KAI 

6VOC7IKAl 

6VOC81KAI 

6VOCSIKFMAI 

6VOC71 KFMA 1 

() VOCHII\DM Al 

6VDSIIKAl 

6VDS:{IKAl 

6VDSIIKFMA 1 

6VDS:1IKFMAl 

6VAHI1KAl 

6VARIIKFMAl 

6VI{IIKAI 

6VRIIKFMAl 

6VFIlKAI 

6VI<'II "'liMA I 

6V!-iIIIAI 

6VIEIIAI 

6VOClIAI 

6VOC:2IA 1 

6VO<:l IKAI 

6VOC21KA 1 

oVO(:IIKFM 1\ I 

fJVOC:21 KFMA I 

6VFN II KA 1 

Operator !-itatioll 

Opt'rator StatIon 

Operator Slation 

Operator Stat lOll 

Operator Slatioll 

Operator StatIO II 

Opprator StatlOll 

Operator Statloll 

Operator Slatloll 

DI~COIllW(·t Swil('h 

))I';CO/l m'ct SWII (,h 

))1~l'O\lIH'('1 SWIII·h 

Dij,(·OllIH>(·t SWlt('h 

AuxIlIary ){elay 

Auxiliary Relay 

Reversing PC Card 

Heverslng PC Card 

Follower PC Card 

Follow!'r PC Ll\'(] 

Speed Illdwalor 

Instr. Ell('\()~Ure 

Operatol Slatlon 

Operator St,li lOll 

Operator Statioll 

0pI'I'ator Statioll 

Operator SI,IIIOll 

0p('ralllr ~latlOli 

Fall I\.lt 

FIGURE 44 
Option Kits 

(36A349231 AA) 

HenlOte Fidd 

j{Pllllllt' Fwld 

HI'lIlote F\('ld 

\)0111' jilt·ltI 

D(lllr Fwld 

Dool FIl'ld 

Door Fa('loll 

Door F,l('lolI 

Door hwlllil 

DOliI' Fwld 

DOliI' FIt·liI 

DOill Fa('lol'\ 

DOlll F,\('I (In 

III i VI' Panel Fit,ld 

))IIVt' Pallel F,I('IIII, 

Control Card Fwld 

Control Card Fa('11I1 \ 

Control Card Fwld 

Control Card Fa('ltlll 

/{t'1lI II II' Fil'l.! 

I{mflllt(' Fi('ld 

/{enlllt!' Fwld 

1{('/Il1lt(' Fwld 

Do"r Fidd 

DOliI' Fil'ld 

DOliI' Fa('(on 

DOliI' l<'a('lol'I 

C,h(' HlitlOIll jiwld 
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0' 

TOGGLE 
Guo,RD 

PLATE 

~ 

@I¢ 

2PB 
START 

SIDE VIEW 

o 

DOOR OPEN 
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"" 0 u I-

<{ 

f4\~ I:2J - 0 
o z 
w 
w z 
Q ::J 
U1 0' 
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VIEW AT "A" 

~~~I~ 

8 

MTG POST 
QTy [31 

o 
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NOTE 
#1 ARRANGE WIRE 

HAR NESS AT OOO'{ 
HI NSE CROSSOVER 
FOR PROPER CL EARANCE 
AN 0 F L t Xi N G WH ~ N 
ODOR SWI NGS 

#2 A'1R"NGE WIRE HARNESS 
TG AL LLlW FOR 
MOd,MENT WHEN HINGED 
CONTROL CARD ASM 
IS SWU ~I'"', UDWAR 0 

#3 THlSE WIRES TO BE 
REMOVED WHEN 
DISCONN SWlTCH IS USED 

#4 FAN WIRES TO BE TIED 
TO TI-T2-T3 WIRES 
FRnM PMP[ CARD 
WIRI"JG AT TCiP LH 
8. BOTTClM LH 
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FIGURE 45 
Location of Option Kits 

(368 605432AA) 

1\6VOC71V 

6VQC8W 

EVOI'5W 

6vSIII 

6VDS II" 

5I'OSj,~ 

5VR 11K 

bVr Ilk 

5VARI" 

EVD C:: 

6VOC81 

5VOCSI 

6VOC j lK 

5VOC2lK 

5VO ~ II 

Q:0 EVOe?1 

Q]EVFN::~ 

OPERAT~I-i ~~Tt~i' "HI 

OPERA10R :-:--/~II'Jrl 

OPFR"TOP ',T', ,0': 

% 5P~[<J !~,l'II~I-.T ..tr:, Rl~jll ~[ 

DISCLII\J'\J!::..I J T s~'n 11_H 

DIS l 0 " " ~ r T S II [ 1 l h 

REV E R S I ~I L~ P'~ CAP =, 
FOLLOWLR PC C ~>iU 

AU X R E LA' if' l; N I 

OPERTOR ::;1 .l.Tl= Ij ""I,ICTE 

OPERATC'Fi ST~TI':'N "~I,ICTE 

OPERTGR Sf/dIOI, r<r W]if 

OPERATLR S - AT !')N 

OPFRATuR c:,l.:\-rIC»~ 

OPERATOH STATjlJil 'lUIOTE 

OPERATC'R STAT/UJ RJCf"IClTE 

FArI,IT 

-"~ 

'" ty .... 
-c -.c 
---J 

>-



Disconnect Switch - 6VDSlll\.A lor 6VDSIIKFMA I for 
hingl('-phase mputh and 6VDS:HKAl or 6VDS31KFMA I 
for three-pha~e inputs. 

The disconnect sWitch comes in either a two-pole form for 
single-phase input controllers, or a three-pole form for 
three-phase input controllers. This kit also includes a 
guard, mounting plate, wires and instructions for mounting 
and connection. The disconnect switch IS mounted on the 
rontroller door, with the toggle operable from the front 
with the door closed (see Fig. 1). It is connected between 
the controller ITB termina\!, Ll,L2 & L3 dnd the AC. 
supply fuse blork (see Fig. 8). 

\UXdl<ll} I{ull Hel<lY - 6\ \1{ III\. \ I or 
!l\ \H II KFMA I 

'I'll" 1('lay, With ('ollllt'(,ted wirt' harIwsh, i~ lIIo11llll'd III Illl' 
lII'P"" right halld l'OJ'llt'r of the 1'(llltlUIlI'!' lrollt 
('01111',11 I IIII'll I, dIlll Ih ('OIl/w('lt,d l)('lwl'(,1I 2TB alld ITB 
I('rllllll,t! boul d~ (set' FIgh, S & 8), The 2ft, vol t IlC ('()1I of lIlt' 
!'I·la) i.., l'lll'rglzpd by the rUIl ('olltrol on Ihl' Hegulalol I'ard 
..,0 th,lt tilt' rda) I.., pwkeo up (lilly wllI'lI tlw ('olltlolll'l h 

(lp('ratillg 10 rlln 1111' ,\C Illoto)', Thl' SPST ('Ollldl'(.., 
l'OIlIH','ll'd 10 "011110[11')' ITB 11'1'I11111al.., J{I{ I, J{lt~ ,1\\11 HIU, 
an' lutt'd for 100,000 0PPI-'lllIlll'" IInd"l I'illll'r 01 1111' 
lollowllig 0P"I al 1IIf!; ,'olHlit 1011"'; 

I. High ,'IIr1'1'1I1 II'vI·1 - S dlllp~ r('~i..,t I VI' al 2H vol,.., DC 
or S al\1l'h .II II S/2:m volt AC, SO/60, O.B P"WI'I 
lal'lOl', ~!l'ady ~tall', Conla('\h to make and 11I"',Ik S 
.Imp'" At:, 

2 Low elllTt~nt level-:{ rndliarnps n~~lstIV(, at 20 vol h 

DC 01' 2 Inilhamph al I JSI2:~O volt ·\C SO/flO II" O,B 
I'0wel [<Idol'. 

Speed Indicator - 6VSIIlA I 
Indicalor Enclohure - 6VIE IlA I 

TllIh lII('\er Ih Illounted 1('1\1011' frollllhe ('onlloIIN, 
I'lther III tilt' 6VIEJ IAI l'n('lo~urt" 01 III II\{' 11""'1'., 
l'allt'1. The meIer Ih ('OI\III'('ted to l'olltrolll'l ITt} 
Il'rlOlllal.., SMP alld SMN a., ..,llOWII III Fig, g II h,I'" 
all illll'rlldl l'alihIalioll pot(mtlOlllt'll'J' WIIl..!1 I" 
,lIljll..,\l-d hy 1111',111'" of a ~('II'W Oil Ihe ]',lI'k "I IIII' 
1111'11'1, The 1II1'11'r h('all' I~ lIIarkl'.! 0 10 100 III Il'dd 
111'1"'1'111 "'III'l'd, although it aClually n'ad~ lilt, 
('olltrolll'r DC lillk vol lag" f,'d !HII'k 10 Ihe 1{l'glllalm 
('<lId, Thl' DC Itllk vollage varie" dm'l'lly With Ih,· 
In'quelll'Y alld motor "I"'t'd,.,o thaI Ih(· IlIl'h'l I "ad.., 
"'1"'1'.1 wldllli ±S";, \111'1 Ihl' ('oillrollt'l ha~ 1)('('11 
('lIllll'll'lt'h ..!1('l'kt'd 11111 alld adJlhll'd, 1111' 11\('11'1 
..,llOlIld ],1' ,-.IIII)I'[lll'd 10 \'('<ld lOW, oil IIII' dl''''I\'I,d 

11101'0111111111 "III'loIlllIg ~I"""I. II "til 111'111""''''.11 \ III 
lI'adJlhl IIII' ('altlllallllll II Ih., M,L\,>;. 1U1""S. 
Vlllz 01 COM P POII'IIIII1I1I,'II'I'" (III I hi' \ Ft \'111 I 
Hl'glll,JIOI ",lid all' ,h,llIg"d 

WARNING 

THE SICNALS (;OINC TO TilE SI'EI':D IN»)(>HOH 
\HE AT PO\\'EH POTENTl·\L. T,\H: CAIn: NOT T(I 
C()~IE INTO I'EI{SON,\L OINT\C')' \\ ITII TIIJ-: 
CONNECTIOI\S, \ND I'HE\\-:YI' !->IIOBTI\(. 
BI'TV. EEN TEH\IINO\LS \1\1> LIWI ~IJ 

Cooling Fall - II VFN I I 

Thi., fall ('all he llI\)ullted to the bottulII III allllhrollgJ. Sill' 
('IHltrol\er., to I'rovidl' additiollal Illolillg Tlli.., al\lIw, 
operalion 01 the "01111'0111'1' III alllhil'lll 1('111111'1'.11111'1'''' III' 10 
S:i°C or al altltlld".., alHlv(' :r{oo 11'1'1 (MaxII\IIIIII,III1II1('1I1 
1"IlIIH'rature I" lOot: for ~Idlllhlld "1111111,,'111111 ('oolt,d I 
Ihrough 5 liP ,'ontroller.., aflll lall ,001(,.1 -;' I/~ III' 
('olltroller), Till ... kil IlIrlud(,., Wlllllg alld II\\)IIIIIIII~ 

Inhll'lll'tioll', 

Motor Amllleter - lI~er FurlJl"hl'd 

All alllllll'lI'r '.III bl' I't'lJIotl'lv 1\\01111\1'" til lII,',I"'llIt' 11101111 
1'111'1'1'111 alld ,'olll\('('lI'd III Ihl' ('olltndll'l 11'1111\11<11 hoar d 
1'1'13, Tht' motll\' T:1 IS 1'lllIlll'l'll'd to 1'1'11 It'l'minal T alld lilt' 
ammeter Ih "OIlIl(,l'tl'd Ill,tweell ITB II'f 1lI111alh A ,111.1 '1'.1. 
Fol\owlIlg I, <l lihtlllg or llwlt-rh whidl ,In' \'!'('Olllllll'llIll'd 1111' 
lilt, dilfen'lI! hOI ~I'power ratillgh, ']'111'''(' an' :1 1/:2 HII'll 
1Il1'ter:-. 01 I hI' ~allll' SIZt' alld I ypl' <lh tilt' SpI'I,d Illdll'atol • alld 
will fit ill lIlt' 6\IEIIO\I t'II('llhtln', 

h7 



( :onll'oll~1' 

Ill' Halillg I\lIIp Haling 

:~,6 

5 
7 

IU 
16 

7 1/2 22 

H(,Vt'I~i!lg Card ~- 6VHI1KAI or 6VHllKFMAl 

TllI~ pllnl(>d {'II', Illi (,lI'(l provl!l,'~ Ihe addilional ('ontrol 
l'I'qull'('(llol' 1'11'['tl ollically t~v('r"lng the motor rotatIOn. [t 
i" 1I~!'d III /'OIlJlIlIl'tlOlI with a FOl'wal'd·l{evel'sl' operat(lr'~ 
'Wlldl. witH It I" I'MI of til!' (lynC81 s('rlt'S of operator';, 
,Ialloll", 01 '".111 I", IISI'I' flll'lll~llI'd, 'I'll!' H!'vel'sing I'ard i~ 

1I101l1l1t'd III d d""lgllat!'d IOl'allOn (s(~e Fig ,t6) Oil the 
Ikglliatol card, lI"lIlg ,I plug-III, olln!'I'tor and two "nap-ill 
1I1111111tlng I'"~t~ 11I"ll'IlI'liOIl~ ;Jrt,lurlll"ll!'d wllh till;, kll to 
1'\1'1.1111 till' 1I1111111111lg pI'tH,t'dlll'l' 

Tit" Bl'v,'r"i IIg ,'al d ,'Olltl olllll()w~ rt'Vt' I "Ing of til(' In VI'I tpr 
output pita"" ;'1"f/ll'III'1' only whenth~ (1)lIll'oller i" ;,topped 
'1'111' "Ollllt'diOIl 01 11t(' op~rat(ll \ I ('v~r"lIlg sWlt('h (see Fig, 
H), ,',IIlSI'~ tilt' "lllltl'olll'l' 10 .,top wllPn IIIP lever"lng "wit('h 
I" op!'ral!"l. At II"" pOlnl, the H('verslIIg cal'd puIs out a 
SlglI,I1 willi'll ,"."1",'" Ilw IlIvl'I'll'rControl ('ard to reverse the 
pha,,!' "!'(plf'rI!'P of III!' lIlvel'tt'r Wh,'1) the ['ontroller is 
,lal'll'd (hy 1"'I'..,"llig lilt' Start pu..,hhutlon), tlH' motor wIll 
lolall' III lilt' 0Pfl"~II(' dlr('('llOll, 

I"ollower Card - (6VF II KA I or bVF II KFMA 1) 

TIIl~ IIlIIII"d I'll" \III ('.lId provid~.., Ihe cllpallliity and 
IIl'xihilily lor III(' ,'olltloll,'r to iollow a lIulllh~rof diff~rellt 
killds and "~v('I, III "'pl'l'd I t'/t'ITIH't' ~Igllals. I t IS u~ed III 
"Ollllllll'tioll wllh .1 1\1.lIlual-Auto oper.!tor'.., ..,wit('h, whi('h 
IS 1'.11'1 of lilt' () v O( :S I ~('ri('~ of olJt'ratol '.., stal 1II1l~. or ,\In hI· 
""1'1 fUl'IlIslwd, Till ~ .., wi t(' h all(lw~ o(ll'ratlOn of t h(' 
,'olliiolin frlllll tht, opl'rator'~ Speed R"ft'r(>nc(> 
pol,'nllOm!'!!'!' ill th,' Mallual s~lectlon, and from tht' 
I'Xtl'llIal ~p('(·d rd!'I"'III'(' ~Igllal in Ihe Aulo S('I~ctlOll. 

(lpn.lllOll in Mallual allows checkIng 0111 alld "t'lling up tllP 
til ivp IIldl'p(>nd"1I1 01 Ih!' ~xtt'rnal spl'ed signal If only 
,'xl!'llIal Id!'1 (,III'1' >.Ignal op,'ration i~ dt'~irt'd. th~ Speed 
I{p('l'rt'!ll'" poll'lItiolllCler and Manual- '\uto ..,wit!'h ('all h~ 
Ollllll!'d, hut ('olitroll,,1' 2TB terlIlinal~ Illllld 12 must h(' 
IlIllIp!'r!'d III !IlJ.illtalli tht, Aulo modI' of operation al all 
11I111'~ 

Moiol AIIIIIIl'I~1' 

Amp Scale Cen,'ral Eledric Cal. No 

Ii 50-250 :no MJMJ 
H 50-250 3,1,0 MJM.I 

15 50-250 :~,to NDND 
IS 50-250 :340 NON!) 

:~O 50-250 340 NLNL 
30 50-250 340 NLNL 

TIlt' Follower card IS mounted In a designated location ("ee 
Fig, ,17) on the Regulatur card, USing two plug.in 
('onn~ctors and three snap-In lllountlllg post", Instru('tlons 
al'l' lurnished with this kit 10 explain Ihe llIountlllg 
pro(,t'duf(>, When the Follower card IS mounled, the Jumper 
belw!'!'n Regulator card post') Fel and Fe2 must he 
rt'mov('d for proper operation, 

TIlt' Follower card pr(lVldt's Ihe fleXibilIty for followlIlg 
val iOIl~ t y[Jes and It'vels of ('xlernal r~ferenc(' sIgnals, ('It hf'r 
'lll,t10g or digital, from a pro('e~.., eontroller, ma..,lt>r 
o~l'llIalor or other ;,ourcr Three groups of JUrllpf'r 
~l'lt·,tioll'" al{' u~('d to sPl up the {'ard for th~ d('sil'ed 
IIpt'rallOll. a., ..,llOwll in Tablp H, 



FIGURE 46 
AFtrol® I controller, showing Reversing card option 

mounted on Regulator card 
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FIGURE 47 
AFtrol® I controller, showing Follower 

card option on Requlator Card. 

(The~e loading re~l~tances reqUire approximdtely 4 to 

10 \olh out of the flroce~~ Ilhtrumellt to produce tllP 
maximum current signal, with the voltage Jumper 
connected between card posts 15V and lOV). 

When the Follower card is med to follow a voltage signal, 
the CF] card post should be left open, and the voltage 

Jumper IS selected as shown III Table B. This provide~ a 
rough adjustment of circuit gain with the fllle adjustment 

belllg accomplished with the GAIN potentiometer on the 

Follower card. 

The GAIN and OFFSET potentiometers may be adjusted 

to provide a wide range of Follower card output ~ignal 
ver~u~ IlIpu! signal characteristics, as shown III Fig. 48, 
with the output ~ignal belllg the reference input to the 
Regulator card, and filially the speed of the AC motor. The 
Input 5ignal can be either posItIve or negative, increasllIg 
froll! zero or some minimum up to a maXimum level, or 
decrea~lllg from a maximum level to a mirlImulll or zero 
level, to produce the de;Med IlIcreaslllg output signal. The 

Input ~Ignal connectIOn rule that mu~t be followed IS that 

TABLE B 

Proces~ Con troller 

Analog Input 

1 - 5MA 

0- 20MA 

0- 50MA 
0- 5 Volts 
0- 10 Volts 

0- 15 Volts 

Digital Input 

./umper SelectIOn 

Current Jumper 

CFJ - 5M 
CF] - 20M 

CFJ - 50M 
None 
None 

None 

i\nalog ~ignals are connected to controller 2TH termlllais 

1.) ant! 14, WIth termlllal 13 normally pO~ltIVP. Npither of 
the~e inputs need to be at ground potential, but both should 

be wlthlll ±45 volts of ground for proper operation. The 
loadlllg of mther input to ground IS 45,000 ohm" With the 

CFJ card post opt'n. 

The CF] card post IS Jumpered to Olle of the three current 

l(Jading po"t~ for different proces~ in~trumcnh as follows: 

1 - S rna: jumper po"h CFJ 10 SI\I, RI =1 17:34 (Jhms 

·l - 20 rna. Jumper P()"t~ !.FJ to 201\1. HI ·~b9 ohrn~ 

10 - SO mel: JUIIl]lt'r I"hh CFJ to SOI\I, HI = I qq ohms 
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Voltage Jumper 

15V - lOY 
15V ~ lOY 
15V - lOY 
15V - 5V 

15V - lOY 
None 

Mode Jumper 

SRJ - SRA 
SRJ - SRA 

SRI - SRA 
SRi - SRA 

SRJ - SRA 
SRJ - SRA 

SRJ - SRD 

controller 2TB termInal 13 alway~ be IlIcrea5ing in POSitive 
potential With re~pect to 2TB !ermll1al 14, either from zero 
to some positive v(Jltage or from ~ome negative voltag<, 

toward zero. The differential IlIpu! of the Follower card 

allows connection accorchng to thi~ rule, lIO mattel which 

llIpu! ~igIlal lead might be al groulld potelltlal. 
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TIlt' !IdilHrrll'lIl dilt'('IIIJIlK of tht, GAl V and OFFSET 
jlol!'IIIIIJIllt'lt'l'~ to ,wlilt'vp till' desired (llllpul Vl'r~u~ ill I'll I 
C'halllt''''rl~lIt''' ilrt' ~hown ill Fig, 1.8, wilh the arrOWH 
llltiil'llllllg IIit' r{'~ulh of adjustment III tlit> clockwlst, (CW) 

dln'( I lOllS, III o I'd 1'1' to ,Iclllevt' tht, maXlIl1U!II or millimuJll 

guin~ p()~siblt', till' SV 10 ISV {'art! pO~h are jumlwred for 

maXllllUIII gdlll, dlld IlOlle of the 5V, 10\ and 15V posh arl:' 

;llInpen·d fOI minilllum gain, Thc linCb ~hownlll Fig. 48 al"I:' 

reprt'selltallVI' of Iht' different output versus input 

('haraett'ri~ti('~ which ('an be achieved bl:'l ween the two limit 

IItlCb 

If a digital (frf'IIUf'TH'Y) ~ignal is to be followed instead of an 

analog signal. II IS conn!'cted to controlll I' 2TB terrrnnals 15 

and 16, with terminal IS positive, TermIllal16is connected 

through a 1000 Ilhm n'sistor to controllt)r common, which 

i~ gl'Ollnded, This digital1,ignal mu~t opt'rate at a frequency 

whll'h IS 6 limes the dl'slred motor frequen(,y, The signal 

~haJlH may 1)(" enlwr a ~quare wav!' or [JlIise, Slllce only thl:' 

PO<O;ltlVt' going l~adil1g t'dgcs are u~eo by the phasf'-Iocked 

loop eontrol. Tlw pubt' magnitlldt~ should be 12 voltE., ±3 

volts, ant! thr trallsltlOll timr should pr('lerably be lesr, than 

10 mi('ro~rt'orl(h. SIgnal loading is lOll,OOO ohms 

Thl' modI' iUI11fJ!'r I~ u~ed to selet't whl'lher an analog or 

cltgIlal rl'fl'l'enl'f' sIgnal IS to be followec.l As shown Hl Table 
H, conlll'(,tion 01 ('ani poq~ SRJ to SRA i~ u~ed for analog 

IIIJ1Uts dnt! 1'011l)('t'l101I of SRJ to SRI) is ubeo for digital 

illJluh, TIlt' signal i, th!,/! fed through one of a pair of FET 
~Wlt t:hl'~ whICh art' COllI rolled by I he M'HllIal-Auto 'ieleelor 
,will'll. 

Till' MINSP alld MA.\."P polenllOllwlc'l'~ t all bt~ ddjtl~ted 

10 OY/'I ridl' l'ilhl'l an analog or digital 11.[('relll'(' SIgnal III 

IJl'el('r 10 Sl't a lIIllIllIIum and mdXlrtlUIll ... peed of tht, lIIotor. 

'1'111' rangl' of adju ... tlllt'llt of thl' MIN,.,P potrntIOIlH'tt'f IS 

{lOll! () Ill' to .tppro"lIlldteiy 7()'7, 01 ratrd, whil!' tht, 

IlfAXSP adju~IIlH'1I1 lange I~ [10m apl'roxllIIdtely SO"!', of 
lall'd 10 OYl'r 100';, 

It ~holIlt! ht' 1I01l'd th,1I tht' oUlput of I Ill' Follow!'1 I'aro i, 

til(' I 1'[('11'111'1' ~lglI,d to Iht' Hq~ulalor t"ll'd Thl', ITH'all~ Ihdl 

tilt' ~ignal g()('~ till ough til(' Hl'glilatol" I'arel tllllf'd 

,l\'t'I'II'I-'11101I ant! dc,t t'lt'r.t11tl1l ('in uit, and is ~ubjl:'ct to all 

Ht'glilat 01 I'a! d l'"tl'lIllOml'ter adJllst llIen t~, excepl the 
i'r14 \, • ., ,lIld MIN'" poll'/!tiomrtl'r~. 

I'll!' Follow!'1 I'al Ii al"o ('olltain' an IIptll'al Isolator and 

dlllplIfvlI\g t'ln 1111 will! II Idkt'~ tht, molor frl'l)l!t'IH''v ~ignal 

frolll tht' Hl'glilalol c,at'd, Isolales II, and [('t't!, II to 

c'ollll"ollt'l" ~Tl.~ It'I'IlIlnal~ Hand!) Thi ... 'ijgllall~ a squall' 

wayI', allt'llIatlllg t.l'lwl'f-'1I Z('IO alit! 10 \ cdt~ wllt'nloddt'd 10 

I.S IIl1lIIUllllh, wllh It'lminal 8 po,iti\c'. [I I~ sUltabll' fill 

Ilrivlllg a frl'!fllt'llt \ 1'lIlIlItt'l" ttl H('t'Uralc'ly lT1t'a~url' motor 

f"ll'qlH'lli'\ . 
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OPERATOR'S STATION 

There are five different models of operator's stations for 

baslt' dflVI'S and drives with jog option, reVt'r~ing option, 

I'rvl'rsing with jog option, and follower optIOn, Each 

operntor\ ~tatlOn model ran be ordered in three dif[erl'nt 

configul'Htlons, as drnotrd by the catalog ~lIffix number: 

A 1 - Remote mounted in own ellclosure 

KAI - Kit for user mounting in controller door 

KFMAI - Factory mounted kit in controller door 

Aftron I operator's stations are furnished With mountmg 

and wiring instructIOns 36A349230AA Sh, 1 & 2 for either 

mountIng In the controller door (see Fig. 45) or mountmg 

remote, These operator's stations are listed and described 

below. 

Speed Pot, Start PB, Stop PB - 6VOC71Al, 6VOC71KAl 

or 6VOC71KFMAI 

This is the standard operator's statIOn, It IS connected to 

the controller a~ shown in Fig, 8, 

Speed Pot., Start PB, Stop PB, Forward-Reverse Switrh -

6VOC81A 1, 6VOC81KAl or 6VOC81KFMAl 

ThiS operator's station should be used when the 

6VRllKA lor 6VRllKFMAl ReverSIng PC card optIon lS 

added to the controller to provide the motor rever'iing 

(~elective rotation) functIOn. It IS connected to Ihe 

rontroller as shown Hl Fig, 8, 

Speed Pot., Start PB, Stop PB, Manual-Auto SWItch -

6VOCSIA I, 6VOC51KAI or 6VOC51KFMAl. 

ThiS operator's statIOn should be used when the 6VF II K \ 1 
or 6VFllKFMAl Follower PC Card option i~ added to th€' 

controller, to prOVide the capabilIty of follOWIng elthf-'r an 

t'xlernal analog or digital referl:'llce 'iignal (Auto seleetion) 

or the Speed potentIOmeter reference settIng (Manual' 

'ielectlOn). It is connerted to the controller as shown in Fig, 

H 

Spred Pot., Start PH, Stop PB, Run-Jog Switcli 

6VOCllAl, 6VOCllKAl or 6VOCllKFMAll. 

This operator', station allows selection of eIther a RUIl 

mode or Jog mode whf-'n the Start PH is operated, It is 

I'ollnerted 10 thr controller as shown in Fig, 8, 

Sperd Pot, Start PB, Stop PB, Run-Job SWitch, For'ward­

Revelse SWItch 6VOC21AI,6VOC2IKAI, 

6VOC21KFMAl. 

ThIS opt:'rat()r'~ ~tation I'ombine~ the Run-Job and Forward­

Rrversf' opllOnb It I~ connected to the controller as iShdwrJ 
in Fig. 8. . 



SECTION 9.0 

SPARE AND RENEWAL PARTS 

AFtrol I ('olltl'Ollt'1 - I & :~ III' 2:~() V, ""lgl!'-pl.as(', SO/hi) liz 

2 - 7 1/2 lIP 2:~OV, thn't'-phal-ot' 50/60 Hz 

PRINTED CIRCUIT CARDS 

Cat alog Number 

19:~X1.56AAGOI 

19:~X156AAC01, 

19:~X4S6AAG()2 

19:~X456AAC03 

19:3X452AAGOl 
193X453AAGOl 
193X454AAGOl 
193X455AAGOl 

Pow!'r Module Card 

Pow!'r Module Card 

Power Module Card 

Power Module Card 

Inv(~rter Control Card 

Regulator Card 

Follower Card 

Reverl-olllg Card 

I & I 1/2 liP 
2 & :{ HP 
2 & :{ HP 
5 & 7 1/2 liP 

(I plklSt' Illput) 
(I pha~" IIII'ut) 

(:~ pha~" IIII'll!) 

P pita;.(' Illput} 

SUB ASSEMBLIES AND COMPONENTS (Not HP related) 

Catalog Numb"r 

101XI56CAOII 

:~6B6051()()A HC2 

104X215CAPl 

COllt\ol TraIHJOrl\H'l' with cOllnet'\!:'d 

WI!'!' Itar"",,;; 

Cuntlol Tra,,~fol'lll!'r only 

Ventdating Fall 7 1/2 liP only WIth t'ollll(,(,!t,d 

wIre harnen~ 

Ventilating Fan ullly - 7 1/2 HP ollly 



(, I' h. :' 1'1' r, \ 

SPARE AND RENEWAL PARTS (HP RELATED) 

·\10'1101 I (:"lIIIPII"1 -- I ~:~ III' 2.m\, ~",g'" I'h~hf',;;O hO III 
~-- -;- J, ~ III' ~:~()\, '1'111,'" I'ha,,·,:;O·W 111 

((.'".lI"IIII·, 11,,01 1"'1 d,lv" .11" 1I"II<dl,·d 111101,,1 Drive Rating & Number of Input Phases 

""1"" 11\" ./II\!· ,.llill):) 

I-In 2 :) 2 3 5 
Part Name Cat. Number 

LL..l!!l1 I.lJ±) L!..J!!1) ~ (:--\ ph) (3 ph) ~ 

\(: ('OWe'1 VII't" (I;; '\ III I' ) 101.\ IOl)I\A001 2 :2 :1 :--1 

\(: I'''WI'I 1"""" (;W \11)1'1 10 1.\ lO'l 1\ 1\ OOS 2 :2 ;--1 

1'''\\''1 ~I"dll'" ;~fll)g77ISI E,I\(;() 1 

I'''W''I Modll'" :lb/)H771SI EA CO2 

1'''\\1'1 \1< "III '" .-\()\)B77).:i 1 EBe() I 

P"W"I 1\\".1111,· :lh\)B77 lSI H :C() 1 

-";':H Il"dgl' i\1"dlll,' III I· \ I2SI)( :()O() .j :2 

:->(.1{ BIllig,' i\l"dul,' I()~\ 12S\)0)07 :2 

I'"w,'!' '1'1 .IIhl"'"'' 1 () 1.\ liO( :BOOtJ (j () 

I '"w,·!' Tralhl"lol' 10·'. \ 170CB007 (l 6 () 

I'ow,'/' Tr.llhl"lol' I () j.\ 170( :B( )08 () 

I·dll" (:h"k!' 1 () 1. \220A 1\012 2 :2 

hl"'1 ( .I III k,· 1 () 1 \ 220 i\ A () \.l :2 

I'd"'1 ("'1,.1< II"" I () 1\ 122 \ \ l:i.) ., .j .j -

-: \ 

7 1/2 
(:~ 

:1 

2 

() 

.j 

., 



CEK-24997 A 

SPARE AND RENEWAL PARTS 
AFtrol I ('ontroHt'r - I - 3 HP 230V, ~inglt' pha'ie, 50/60 Hz 

2 - 7 112 HP 230 V, three-phase SO/60 Hz 

FIELD MODIFICATION KITS 

(:atalog Number De~eriptlOll 

6VOC71Al 

6VOC71KAl 

6V081Al 

6VOC81KAI 

6VOC51Al 

6VOC51AKl 

6VOCllAl 

6VOCllKAl 

6VOC2lAl 

6VOC2lKAl 

6VDSIIKAl 

6VDS31KAl 

bVARll KAI 

6VRllKAI 

6VFlI KA I 

6VSIIIAI 

6VlEliAI 

6VFNIIKAI 

Start, Stop, Speed Adjust, Operator\ Station 

Remote Mounted KIt. Ha~ own endo~ure_ 

Start, Stop, Speed AdJu~t, Operator\ StatIOn Kit mounb in eut Ollt of ('()lIlroller door, 

Start, Stop, Forward, Hever"£', Speed AdJlI~t Operalor\ Slation ]{t'JlIot(' M(lIIIII(~d J\it. 
Ha~ own enelosun>, 

Start, Stop, Forward, Heverse Speed Adjust Operalor\ Sialion KII 111011111-; ill ('III oul of 

controller door, 

Start, Stop, Manual, Auto, Speed Adjw,t Operator'~ StalOn Remote MOllIIIl'd Kit. lias 
OWII enclohure, 

Start, Stop, Manual Auto, Speed Adjust Op('rator'" Statioll Kit mount-. III ('ul O\lt of 
con troller door, 

Start, Stop, Hun, Jog, Speed Adjust Opl:'rator'~ StatlOll Remote Moulll!,d KIt. lIah 
OWII enelOf.,lIre, 

Slart, Stop, HUll, .Jog, Speed Adjust Opt'I'ator\ Stalion Kit moullts in ('ut oul 

of ('ontoller door. 

Slart, Stop, Forward., Heven,e, Run, Jog, Speed Adiu~t 0l'erutor's Statlllll H('lIlOlt,d 

Mounted Kit. Has own fmdosure, 

Slart, Stop, FOrWilrd., Reverse, Hun, Jog, Speed Adjust Opt'raIOl'~ Slallllll KII mOlllllh 

in cut out of controller door, 

SllIgle-Pha~e, 2 pole dih('onnecl switch I & 1 112 HP, Kll llIollnh III ('ut oUI of ('01111'0111'1' 

door, 

Three-Phahe, 3 pole dls('ollllect Hwitrh 2 & 7 112 HP Kit 1II01l1lih III fut 0111 of ('UIlII ollt'l 

door. 

Aux, Run Relay, Includes wire harnes~. Moullt~ ill upper light halld epl'llt'1' of ('ollirollt'l 

uSlIlg scrt'ws alrt'ady 111 pla('t~, 

Reversing pIinted ('If('Ult card as~elllbly* 

Follow('r prinl('d ('1/'('1111 ('al'd as,,('rnbly* 

Sp('(~d Indicalor - H(,lIlote llIo1111It'd 

Illsrumelll Enelmml'\' - Relllole mounted 

C(lohng Fan KII 1lI01l1l1~ Oil bot 10m of ('(lIIII'oil('r 

·I\.il ilwlu<it'h snap III pla~I/(' Illounllllg I"hh 

7S 



HOT LINE TELEPHONE NUMBER 

Tit,· C:lll1lrllc'\ Warranly for AFlrol* I driv('s j:. :.laled jlllh(' (;('ll('ral t]('('lri(' Apparalus Handbook,S('('lioll 10;), 
1'1l~" 7 I. 

Tlu' I'"rpo"'(' of Ih(, following is 10 provid(, l'p"('ifi(' instrm'tion., to the AFtrol I drivt, u.,('r r('!l:arding warranty 
IIdlllini:.lrllliulJ IIlId Ium 10 ohlain a:.:.i:.lalH't' on oul-of-warranty failure ... 

AFtrol I CONTROLLERS (1 to 7 1/2 HP) 

TIlt' \Hlrrlllll) ('(1\'1"';' alllllajor pari;, of III(' ('ontroll('r MH·h as main prinl('d eir('uil hoard~, SeR llIodule~, ('\('., bUI 
eliit';., /101 pnn'iel(' for r('pla('I'Ill('Jlt of fUM'1o or tl1(' (·o/lIpl(·tt, ('()Jltrollef. 

I. III Ih(' ('v('nl of fuihll'(' Of misappli('alion durin~ "ill warranly" ref('r to lh(' in .. lru('lion hook to ideJllify III(' 
III'fl'('liv(' pllrl 01' loll 111110;"1'111 Illy, 

2. Wilt,,, Ih(' dl,f('('liv(' pari ha;, 1)('(·" id(,lIlifi('d (or for u~sislun('(' in ideUlifielltioll) ('all: 

C;('Jlt'ral EI("('lri(' Company 
Eric', P(·nnsylvunia 

(81 I.) 1·55-()521 
(2 I.-Hour Ph()Jl(' S('rvie(') 

Bl'fllrl' ('ulling, list ('utulog numh('r .. of tIlt' ('on troller. motor, 0p(·ralor' .. .,Ialion and any lIIodifieation kitlo for 
1'1'1111 ~ n,f(','('n('I', 

AFtrol I DRIVE MOTORS 

\I''ltol I dJ"ivt'llIotor rt'fIII irio art' gt'IH'rall~ hanlllt'd by G('II('ral EIl'('lrie Small Motor ServiN' Ct'nlerloor Apparalu" 
SI'f\ i('(' ;,IHlp~, For "I)(,(,jfi(' inslruelions on your molor, eall Genl'ral EI('('lri(' al lilt' numher listed ahove and 
funli"h ('om ph-It, nallll'plll\t' dala, 



GLOSSARY OF TERMS 

BFl, BF2, BF:3 - Ba~t' Frequency JumfJer~ 

CF - Filter Capacitors 
CFJ - SM, CFJ-20M, CFJ-SOM - Follower Card milliampere jumpers 

CLIM - Current Limit Adjustment 
lCN, 2CN, 3CN, 4CN, SCN, 6CN, - Ribbon Cable Connectors 

7CN - Reversmg Card Connector 
8CN - 9CN - Follower Card Connectors 
lOCN, llCN, l2CN - Diagnostic Test Point Connectors 

COM - Regulator Common 
COMP - IR Compensation Adjustment 

DS -- Disconnect SWitch 

FCI - FC2 - Follower Card Jumpers 
FU 1, FU2, FU3 - AC Power Fuses 

CAIN - Follower Card Adjustment 

KI, K2, K3 - Power Module Input Power Conllecti()l1~ 

LF -- Filter Choke 
Ll, L2, L3 - AC Power ConnectIOns 
LLS, 2LS, 3LS - Ferrite Core Reactors 
LTIM - Lmear Time Adjustment 

MAXSP - Follower Card Adjustment 
MAXS - MaXimum Speed Adjustment (Base Frequency) 
MINF - Minimum Frequency Adjustment 
MINS - Minimum Speed Adjustment 
MINSP - Follower Card Adjustment 
MOV - Metal Oxide Varistor 

NI - Negative Converter Output 
N2 - Negative Inverter Input 

OFFSET - Follower Card Adjustment 

PI - Positive Converter Output 
P2 - Positive Inverter Input 

I RC _ Resistor Capacitor Suppressor Circuit 
RRL - Auxiliary Relay, N.O. Interlo<:k 
RR~ - Auxiliary Relay, Commoll 
RR:~ - AuxIliary Relay, N.C. Interlock 

RUN - Indicating Light 

SCI{ - Silicon Controlled Rectifier (Thyristor) 

SMN - SPI·t·lI Melt'l' N(>gatlv(' 

SMP - SpI'l'd Mt'tl'l Po:-.l(Jve 
SPW, SPX, SPY, SI'Z - SlIlgle Phase J ullJpel'~ 
SRA, SRD, SRI - Followt'1' Card Mode Jumper., 



C!.OSSI\HY 01' TI';HMS 
, Olitillllt'<i) 

T1. '1'2, T:{ - At: Motor COrlrlt'ellOm 

lTH ~ T('l"mllial Board - POWt'1 

2TB - Tt'llTIinal Hoard - Control 

TeN - Capacitor Termmal POInts for 
Tep - Extt'nded Aceelt'rating Time 
THS W - Motor Thermal Switch 
lTX - Control Power Transformer 

V 1Hz - Volts per Hertz AdJustmt>llt 
Voltage Jumpers - Follower Card 5V, lOV, 15V 
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