
INSTRUCTIONS OEI.31017L 
SV'II,COC, G".", 

. LOSS·Of·EXCITATION RELAY 

Type (~Hl1A3 and Up 

POWER SYSTEMS MANACEMENT DEPARTMENT 

GENERAL 8 ELECTRIC 



~ __ - ... ( '01 "" 

------'-1:"" 
I' J ' 

....-;., ... ~I--__ IVI'l"'" 
II •• , ,., 

&_--.n· .... · 
II" 

(Front V1eov) 

:;:=-1. .... __ ., ... \.e 10' 

J • Denote. chan,. ,Inc •• uperaeded I. rut. 



LOSS.OF·EXCltATION RELAY 
TYPE CEH11A 

INTRODUCTION 

The Type CEHllA relay I. & .lngle-phase oU
Mt mho type relay, whlcb opentu 00 the lnductlon 
cylinder prlnciple, provtdllll & hlJh .teady torque 
actin, on low tnutLa putt. 

APPLICATION 

Tbl. relay t. dealened to deted the lou of 
excitation of synchronous generatora. It has .u1fi· 
clent selecttvity not to functlon during system short 
clrculta. With the suggested setting' a. detalled 
In the OPERA TING CHARACTERISTICS section, the 
.haDe and location of the relay cMtacterlst\cs are 
.uch that mvclmum possible selecttvlty Is provided 
aplnat operation during power swIngs or 1088 of 
.ynchronlsm. 

RATINGS 

Two ratings are aval~ble, 115 volu, 5 amperes, 
50 or &0 cycle.. The bailc range of the ohmic 
adjustment Is 5 to 50 ohms, p~se-to-neutra1. Thl, 
relay Is provided with a transactor tNt has step. 
01 0, 0.5, 1.0, 2.5, and 4 ohm. oU.et taps wIth 
two input leads to the transactor tap block. These 
two leada can be varied to obuln Illy ohmic o{(set 
up to 4 ohm. In 0.5 ohm step •• 

• The one aecond thermal ratin, for thl. relay I. 
150 amperee. 

BURDENS 

Because ot the presence of a transactor in the 
re~y, the burdens Imposed upon the current :Lnd 
potential lrans!ormera ~e not constant, but vary 
lome.hat with the ohmic reach) amount of oUset,
a..nci amount arid pnase angle of-the current. 

CURRENT CIRCUITS 

Th. current burdeo wat mea.ured under phase
to-pha •• fault eoodltto~ which y.eld hllher oorden 
reading. thaA balanced three-pha.e condluons. Also 
anI other c!\a.na:' cau.ed by dllferent conditions of 
oUaet .ill cauN the burden to ~ Ie .. thatllndlcated. 

POTENTIAL BURDEN 

The maximum potential burden It 115 volu, 
5 amperel, 80 cyc1e1 I.: 

WalU Var. Volt-Amp. 

12.8 14.0 19.4 

The potential burden wm decrease as the restraint 
up I. decreased. The mufmum burden rven 
above occurs with a restraint tap setting' 0 100 
percent. : The potential burden wUl also depend 
upon the angle between the voltage and current 
-applied to the reby. Maximum potential burden 
occurs when the current (11 - 13) lags the voltage 
(VI-3) by ~ dei1'ees (generator at zero P. F. 
overexcited). 

RECBrvtNG, HANDLING AND STORAGE 

These re~y., when not lncluded as a part of a 
control ~el, wm ~ shipped tn carton. desIgned to 
prot~t them aplnlt damage. (mmed14tely upon 
receipt 01 the re~y, an examination should be made 
tor any damage .u.talned durlng shipment. U lnjury 
or dalIl2ie resultlng from rough handlln, u evtdent, 
a claim should bf tiled at once with the transporb.
tion company and the nearest Sales Oince of the 
General Electric Company notUled promptly. 

Re:..3orubl~ tare should ~ e~erc!e~~ 1.1 :.:.~
packing the rebyln order that none of the parts are 
injured or the adjustments disturbed. 

~ .. ~; .. - . ; 

The mutmum 60 cycle burden Imposed on each If the reby. are not tobelnstalledlmmedbtely 
cu.rrent transtormer I.: • they should be stored in their original cartons In ~ 

R x 
0.33 0.4& 

• Denotes change since superseded tSBUt. 

I 
place th2t Is tree trom moisture, dust, and metallic 
chips. Foreip matter collected on the outside 01 
the case may find Its tn.y inside when the cover Is 
removed and cause trouble In the operation of the 
relay. 

rh.es. ifllt/uctiOl'l' do nCC IVlport to co ..... r .11 d.t'il, 01 vIlJ.tJC/tI, In f>lJulp~nt nor to provid. (or 
.wTY pculbl. COt1tl~ncy to H .. t 111 COtlMctlon • .-Jeh IMt.lJ.elon. opIutlon 01 Nint~n.nc.. Should 
/u/thtr Inlol_tlon H •• 1114 or .hould p4rtlcvllr pro1>l.",. III •• which II. not cov.lId .ufficllntl'l for 
Ch. pllrchu.r', pur~.', tIWt .. Cur .hc4l1II H ~(frlH to tilt C.Mu1 IIKCrie ('0~"''1. 

10 tN _ ... t.nt 1~1I1r.4 tIWt 'lod~t6 ducrlNd lIu.in " .. t .ppJlc.bl. AIfSl • .J.8EI Vld NrXA .t.nduhl 
bile no .uch u'ur'lI~ I. '1 ..... 11 tilth rIJpKC CO 1«,1 co4u W ordJn.ncfl bfc.tu.l'tMy YIlY fU'tZ,. 



0&1-3101'1 Lo .. -of-ltxcltAtloa ReI" Type CIRllA 

DESCRrPTIOH ADrornmHTS 

Th. matn unit 01 the CIRl1A rela, " an olfut 
mho unit, I.,., It hu a ctrculu tmptdAnc. chanc
tut.Hc 011 an R-X dtaiTlm (11,. 4), .tmllu to that 
at the ba.lc mho unit except that It t. oU"t .0 at 
Dot to .ncucle or pa .. thtOlJIh th' ortrtn 01 the 
ImpedAnc. dtJ.(fam. Thtl offi.t I. ob£alntd b1 
addtnc the Yolta,. drop Jrom I traneactor to the 
Yolta,. from the potential traMformtr, a.cd appl,
t.nc the Victor .um to the mho unit potential circuit. 
1'nu\4actor I, the n.ame "ven to a reactor which 
ha. , lecondary wlndln, with I .t.p-up ratto .0 &I 
to provld. more reactance with Ie .. burden on the 
current clrcutt. 

n. relA, I. adjUlttd at th, faetorr a.nd It It 
acMubl. not to dllturb the adJu.tmen~. U for Ill, 
rea.on the, hn. bun dl.tu.rbed, the (oUowln,polntl 
.hould be oburvtd In r .. torln, them. 

CLUTCH AOJUSTJaHT 

n. tnducUon-cup unltl han I clutch .0 that 
the cup and .halt C&J1 .Up wIth reept(t to the monn, 
contact whenever the torque ln .Ither the openln, 01' 
the closln, dlre(tiOD btcom .. (feater than 19ft
determIned valu.. Th. ~ to .llp the c[utcb 
.howd ~ meuured by holdln, the cup and push\.nl 
with a gram pre Ipin.t the movln, contact. Tb. 
movtni conuct shoUld .llp relative to the cup It 
'fProxtmatel, 50 p'amI preasur.. The preuur. 
, which the clutcti .1lp. can be chanCed bj loosenIn, the .et .~re" in the eollu It the top of the .halt 
and turnln, the eollu down to {nan" the dip 
pru!\1J'e or up, to d~ru.ae ~e .Up preasur.. Th. 
1ft .crew .hould be Uchtened apln Ilter the clutch 
u set to the proper value. 

The mho unit Is supplted with current irom two 
ph.uu, and the volb,e between theee two phuu. 

The mInt mum ohmic reach of the relay t, 5 ohm. 
on a phue-to-neutral bQ,l. when the restraint 1I 
on the 100% tap. 

With tht. current and volage combtMtton a..nd 
the proper setting', relay operation wUl occur when 
the generator loses exclut"ion. Ala0t the relay will 
properly refrain from operattn, ror lIly other 
nor mal or abnornal "stem condHlon •• 

A combwUon brget and teal-tn unit t. mounted 
at the top of the retay and 1I conned&d In urt .. 
wUh the trlppln, clrcutt.. The Witt 1I ruet b)' I 
button on the bottom or the cover 00 the left. 

The tuxillary element (A), a telephone type 
uta,. I. mOlJnte-<i behlnd the nameplat.. Th. purpo,. 01 thl. awrlHu1 t. to prevent the relay from 
trlppln, the breaker Wsely due to vlbratlon when 
DO yoJu.,e t. applied to the pot.entUl circutt, or on 
contact bounce U the volu" tau. to uro. n. 
operatln, time of thl. unit 1. 0.oe7 to .083 'Kondl. 

INSTALLA TION 

LOCATION 

The location should be clean and dry, free from 
d'J.~~ ~~ excelllve. vibration, and well ltghted to 
factHbte \napectton and tutt.nc. 

MOUNTltolU 

The relay should be mounted OD a verUcal 
,urhce. The outline and panel drlUln, dlmensionM 
are .hown In FIg. 18. 

CONNECTIONS 

Internal cOMectiOl\.l u. .hown In Fl,. I. 
Typical external conne<:tton 11 shown ,chematlcally 
lli Fi,. I. 

• Unle.. mounted on I .t~1 fanel whlch Id,
q,uately l10undt the ula, cu,, I 1I recommended 
that the cue be Jrounded throUdl a mountlnf .tud 
01' .cr." wtth I eooduetor not le .. than'l B"S p,. copper wIre or Itl ~t"il'Dt. 

4 • Denote. chan,e sine •• uperteded ISlIu" 

CONTACT ADJUSTWNT 

Th •• ta.ttonuy contact .hould rest tgll tn.t ttl 
f.lt b&cutcp and .hould have about 1/18-3/32 incb 
pp. 

or FSBT TAP BLOC' 
Th. two lu~ to thll tap block ue muked L 

a.nd B. By va.ratton, an, combtnatton or ohmic 011-
Itt mAY be obulned up to 4 ohm. In 0.5 ohm .tep. 
phue·to-neutral. A. &.D example, ptactnc the L 
Ind In the 0.5 ohlll tap and the H Iud m~t ~ lD a 
btiher tap th.a.n the L lead to k~p the offlet In the 
pr~r dtrectloQ. 

RgSTRAINT TAP BLOC' 

VartJ.UoQ of the reatralnt tap settln, virlu 
the .u. 01 the ohmic charac tertJ tic. 1Se. 11, .. 4). 
Thli vub.tton IA In II .tep. up to 1~ and In 1~ 
,tepa up to l00%t.~u, provldln, for I rutratnt 
adjustment of 1-1~ lD 1% .tep.. The restraint 
colI. are rated 115 voltl eontlnuously and hence 
ahould not be Jet above 87% when ust.nc llne-to
neutral potenthl lnn!tormera, and 1Vlth Input taps 
set 00 40 and 10. 

CHECK OF CHARACTERISTIC 

1. COM~t u .hown In 11,. 8. Allow reay 
potentW collJw 'nlIn up by enerrt1tn. o.t rated 
Yolta,e for 15 mlnutu prior to tuting. 

2. Turn phau shUter to malee allgle gOdeueu 
(current leadl volu,.). 

S. Set o((.et ohm. on 4 ohms and tra.nsCorm.r 
tap. on 100 percent. 

4. mcrea .. current until contact. J~t clost. 
Current .bould be: 

.Vo1tar' acrou .tudt ,., • 
21 Mln. ohm. + J x Offllt 

..l!!- • 8.SgA 
10+' 



Fig. 2 (K.6r5858- 17 Sh. 1) ~t~r""lal Conr.~ctiol'l 
D1&gr~ For Typ~ CEHl1A R~lay Uslng·to-lln~ Voltage 
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F1g. 6 062A501- 3) Test COMect1on. For Type CEXll.A 

Relay 

The re~y should operate within! 5 percent 01 
tht. value (6.06 to 6.71). 

To cbeck any particular .ettln, requlred (or a 
.pecUlc appllcatlon, procee-d u follow.: 

1. Ca.lcu~te dbmeter of circle. 

DUmeter. MIn. Ohm. (,. N ohm.) .. 
Ta.p SetUnC 

Example: Assume 23 ptrcent tap .ett1n,. 

5 . 
DUmeter. --;:;::.". 21. '7 ohm. CI-N ohms) 

~ .. ., 
2. Center of circle • radlut + oaut. 

Enmpl.: A!!ume 2 ohm. (' • N ) otfaet 

Center. ¥ + i • 10.85 + I • 12.85 ohm. 

S. Draw relay characteri.ttc on potu paper 
with center at eo degrees lead usml distance from 
orllin and dtameter calculat&d abov.. (Se. FII. '7). 

4. 8ft current In cur reot coU. at any teatvalue. 

I. Calculat., - N ohm. II (ollow.: 

Ohm. (' • N ). Voltage on .tud. '7-1 
it 

, • Denotes chan,e since '~rleded IslU •• 

In~l.: Allum. r .. t at I amper ••• 

, - N Ohm •• ;!~ . 11.5 ohm •. (Point. A and 8) 

I. Turn phuf .hUt.r and determine the two 
1lI,lu between wblch the contacll of the relay Irt 
clo,ed. The ... hoold ched with the In,l .. at wMcb 
the relay charactul.t1c, drawn In .tep 3 abov" 
erouu the Impedanc. calculated lor the ttlt cur
rent I In .tep " abovt. 

e. Set phase .hllttr (or eo delreet lead and 
determine the minImum current lor which the rela, 
eontacta Irt cloud. 

,":.¥.J.n~ r • Volb.le studt 7·1 (for Point C) 
2 (DUmeter + Ofiset) 

For example abov.: 

MI I 115 
n. • 2(21.7+2) • 115 

-u.a • 2.63 amp. 

Three polnt. have now been determIned on the 
re~y c~racterlat1c. These three point. should be 
enouiJt to .how the reby characterIstic Is the proper 
.ue a.nd h.u the correct an,le oJ ma..xlmum torque. 
U more pol~lI ate deslred repeat .tep " aoove 
uatn,' I dWerent value of teet current. Durin, 
these checu endeavor to keep the test current In 
the order of 20 ams>erea or leu. The m.u1mum 
current under abnoraal condItion. I, l1mUed by the 

fenerator lm~ce and will ~ually be leu tha.n 
o ampere •. 

U the anile oJ m.a..x1mum torque I. not correct 
It can be corrected by adjustment of reactor (X 21>. 
U the dumeter of the clrel. I. not cor red (or the 
particular tap uttln" It can ~ corrected byadJu.t
ment of resistor (RU )' 

There Is no adjustment on the oUset, the offset 
taps are determined by the turn. of the transactor. 

ALTERNATE CHECK OF CHARACTERISTIC 

U no pha" .hUter I. available, the reu, 
charactert.Uc may be checke-d at the polnta .hown 
In Ft,. 8. The teatcoMectiona are shown tn nC. 10. 

Apply I low current and iuduall, In\;~ tue ~h~ 
current untU the contact. close. Increase the cur
rent (urther unt1l the cortb.cLi ""09;;i\. The ht&h~r 
current. .hould be removed ~utc:;L at the, wUl be 
.everal ttmes the relay nUn, oi a lDlperu. 

•• For eOMection. for teat It the pointe on til. 
R·X dtaflam of the relay characterIstic w111 be: 

O.SV R • 
2 'PIck-up 

X. -O.866V 
2 (pick-up 

• 

• 

O.25V 
IplCk-up 

O.433V 
Iplck-up 

•• For tett It the point. on th. I-X dtaeraOl w1ll 
be: 



-o.OV o.UV 
R • • 

2 t pick-up I pick-up 

x. -O.e88V • O .• "V 

2 t pick-up I pick-up 

INSPECTION 

Betore pIIcln, • "iita:i in service the tollowln, 
mechanical adJustmentt .hould ~ checked, and 
faulty conditione cor reeted: 

The armature and conucll of the urget and 
.eal-In unlt should operate treely by h.1.nd. 

There should be a screw In only one of the tap. 
on the right-hand contact of the target and 8eal-ln 
unit. 

The target should reset promptly when the 
reset button at the bottom ot the cover Is operated, 
with the cover on the relay. 

There should be no nottceable mech2..nlcal 
trlcUon in the rotating structure. ot the unlll, and 
the IPovtng cont.ac~ should return to the right when 
the relay Is de-enerfized. 

There should be approximately 1/6<t Inch end 
play In the shalt of the routln, .In.lcture. The 
lower Jewel sc rew bear In, should be screwed lIr mly 
lnto place, and the top pivot locked in place by Itt 
.et .crew. 

All nut, and screw. should be t1Jht, wtth 
particular attention paid to the tap pllJg •• 

U pOSSible, the relay conuct circuit 'hould be 
riven a.n electrical test In place by closlng the mho 
W\tt ~(\ntact. by hand and aUowlri'trlpptng current 
to pas. through the contactt and the target and 
leal-ln unit. 

The rotating structure of the mho unit I. not 
babnced, .0 that any .Ught torque caused by I nit 
01 the .halt when the relay I. lnatalled ready for 
operation should be compensated uain, the control 
.prln, adJusttn, um It the top relr of the unit. 
First, loosen the set se rew on the Iront of the top 
pivot support and rotate the control eprln, adjuatln, 
arID 80 II to return the movln, contact arm to the 
right-hand backstop. Th. control .prln, should 
hold the contac~ detlnltely open; Onc. the proper 
adjustment haa been made, the set ecrew should be 
tightened aUowtn, approximately l/M lnch end play 
In the ,haft. 

CAUTION: Everl elrcult In the drawout cue hal 
an auxUlary bru.h. It I. espedally Important on 
current c\rculu and other clrcultt with .hortln, 
bu. that the auxUluJ bnaab be bent blp .noucra 
to enga,' the cOMectln, plu, or te.t flu, before 
the main brushes do. Thl. "lU prev.n CT ncoo
dar)' clrcultt from btln, opened. 

Lo .. -ot-Excltatlon Rel&r Typ. CIHllA OEt-3lC 

Fig. 1 (1.o2A977.1) Characteristics Of Type COO:;. 
Relay ~ltb 2-Obm (Pbase-to-Neutral) Offset And 2~ 

Percent Tap Settins -

I 

.I----------------;~------------. 

.1 

F1g. e (Lo2A993-0) Telt PoInt. To [)etel1ll1ne 
Type CEHlLA Relay Characterl.tle. 
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OEt.31011 Lou-or-Excitation Relay ~ CEH11A 

ELECTRICAL TEST 

Th. polarity 01 tht utaJ' can t>t CllKlf<I ~, 
malrln, Ui. COM.CUOnt .hon In rl,. H. With 
thea. cOMection. the mho unit conucll .houldclo .. 
when the rutratnt ups are on 10 percent and open 
when the rUl- .• tnt up. are on 100 percent, u.'n, 
the ZetO ottlel l.ip In each cu •• 

A check of the relay reach can ~ ~d. a.I follow.: 

1. COMect the relay u ,bOWD In Ft,. U. 

2. Set the teat reactor Oft the 24 ohm tap. 

and ~'e ~~:!frapr~~ J~~atnt tap on 55 percent 

4. Determine th. minimum test box dW set1ln, 
that -ttl caus. the mho unit contacta to close. The 
dlal setting should be betwetD 15 a.nd 1$. 

S. Deter mtne the nu.xtmum teat box dW set1ln, 
that wttl cause the mho unit conuc~ to close. The 
dW setting should be between 87 and g7. 

e. The mintmum and maximum test box dla.l 
settings, between whlch the mho unit contactf should 
cloae, can be determined for any reby tet1in, by 
the following eqtUUonl. However, for low restraint 
.ettt..ng of the mho unit the calcu~ ted dbl set1ln, 
wU.l be over 100 fercent tI a tut reactor with a 
m.a.x1mum tap of 2 ohmJ I. \I.ed. U the calculated 
dW .ettln" usinC the 24 ohm telt rnctor can ~ 
used by put1tn, cur rent t.b.roup only on. of the 
two current clrc\lllI {either clrcult 3-4 or 5-8 can 

.. ~ 
CON "tEe TJt'/c, PLUG M AI~ BRUSH 

~OTE AFTER ENGAGING AUXIl.iAlh' 8RuSH.CO·.~ECTING PlUG 
TlUv£lS 1/4 INCH BEFORE E~GAGI"'G T ... r "~If OQI.'S" (I/oj 
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Fl,. 10 (402A994-0) Test ConnectIons For 
Detenn.1nill6 Charachristles or Type COOU 

Relay 

11, ,o1 rs.o "Cles 

HSf l(AcrOI • 
2110 •• ' • • J 

r1,. 11 ()62Am-l) Polarit)' Tut For 'l)'pe CEBlU 
Jtdll 



be uaed). Wh.n onIl on. 01 lb. two curreot ell
tutu t. u.td lb. te.t boI dtal 1t«1AI wW be on. 
haU the value ealeuattd from lb. followtn, equatton: 

Mtn. dtal limn,. 200 .tn • x(oIfltt ohmt) 

600 • oUltt ohmt 

Max. dlal uttlni. 2oo.Ul. _T~R.;.-..,..,X ___ -

Wher ••• the power factor an,l. ot the tut reactor 
X • actual reactance of ret;etor , .. 

"".r,", 

TR • rutratnt tap .etttni 01. relay 
U the telt reactor e054~75 01 t. used, the term 

.In g can bt assumed to be unttyl as any 01 the lap. 
above 3 ohm. have a power factor angle of U 
deil'ees or more. ' 

INSTALLATION TESTS 

When relAy I. Installed and the generator t. 
runntng, the 10Uowln, tes~ .hould bf made to 
check the overall connection •• 

To avoid an undeeuable drop In .y.tem Yoltal' 
due to operatlon lar Into the underexctted rert~n, 
tht. installation check I. made with relay potentw 
reverse-<! u shown In FI,. 12 and with the re
straint reduced to zero or 5$. The reversal 01 
potentW inver~ the operattnl charac~rt.tlc from 
It. normal position, and the reduction 01 reatratnt 
lncreuu the dtameter of th. cha.n.ctert.Uc •• 
Ft,. 15 show. these effects, and allo the chanc
terllttc with zero restralnt ~d uro otfut. 

With zero restraint, ,ero offset, a.nd power 
out of the ,enerator, ltje relay contact. .hould N 
closed for all values of l.ariin, pow.r factor (over
excIted), and open for all va.1uu of leadln( power 
factor (underexci~). For. thl. polarity tut, It It 
not necessary to cha.n,ethe tt.ld from the unity 
power factor condltton Uly larther tN.n enouih to 
open and close the reLty contact.. 

1 3 5 7 9 

@ ~ ~ @ 

@ ~ ~ @ 
2 4 6 8 10 

Fl,. 12 (Ol2]A9516-0) Te.t nue COMeetioM To 
Rever.e Potential 00 Polarlzlnc And ~e.tr&1nt 

Circuit. 

Lo .. -oI-lJtcltation ~ela7 Typt ~IH11A O!I-Sl 

U the rtlal wltll potenti&l rn.rud by the 1, 
plu, operat .. oppo.lt.e \0 tilt dlrtction deecrlt 
for thf. potarltJ te.t, It wm lrlf lal .. 17 It hea 
loadl U placid In .. me. by mWlloftll. COM~t1 
pl\1(. 

Wtlh 5' rutralnt a.nd the nlu. of on,.t cho. 
for the t.n.JtJ.ll.atiOD betnl checked, the tela7 contac 
.hould clo.. u the ucltatloa l.t lncreued frc 
the unity pow.r factor coodltioa .utttctenU,. 
cro,. the corr .. pond~ relal charactert.ttc Ft,. 15 Into the mort 1I.atnc (ovtrexclt.N) Irt 

OPERA TINO CHARACTERISTICS.",':. 

The oUut mho unit I •• tOllar to the bulc m,.' 
unit with the addition of a tranuctor. 'the traru 
Ictor I. a.n Ilr pp reactor with I.econduy windt: 
for obtatnln, the desired volta,e It I J1ven prImA: 
current. It also provtde. ele<:trlcal I.olation ~ 
tween the current and pount1.l.1 clrcut~. By addtr 
the tranuctor-tecondl..ry volta,. in .erfu wi: 
terminal volu,. of the potentW tra.n!!ormer II 
apply\ni the vector .um to the mho untt potentl; 
cucult{. the eUect I. to oUaet the ohmic cwacter 
utic w thout chan&1nl Itl dtamettr. 

The lnternal cOMectiOQJ to th. transactc 
uconda.r,. a.r. of .ucb pol.a.rlty that the off.et t. \ 
the dlr~tlon to move the center of the cuc1e awa 
Irom the ortrtn,. Ft,. 15 show. the ef!ect oJ chag tn, the oUut tap wh.n the rutralnt tap I. lett a 
100 percent. Tbt •• how. that the diameter oJ t1". 
characteri.t1c dou not chanft with the oUeet, b<. 
that the ceDter 01 the ctrcl. II moved away from fro 
ortiU by tl'l. rou. at the onut tap. Ft,. 4 .hofi 
the eff.ct 01 cha.nrtn&' the rutrltnt ta.p wben !t. 
olIaet tap I. Itt OD 1 ohm. The dlalneter of t1': 
cLtcle In phaae-to-oeutral .f<onduy ohm. 11 eqw 
to 500 ,_ . 

reatralnt tap' • W othtr wordA, the dla 

meter t. 5 ohml If the reatralnt tap t. 100, or 12. 
U the restralnt tap I. 40. 

r lU~ T 11'11' 

$tIIC" , 
Slut. II lOT T f !(ACIQI 

0 01. lO~U7~ T 
II '(~" • 'OT(.T,,~ 

.IT 0 • I (I'CUIT yo. 1 AC( 
, , 

laO • II sJ 1 

ftC QvO" S , , 
0 • • , SCf ., ...... ,~ :- 90 
I II "VT r~ .... ~ 'UT .. §. L 

'(~lT CUU(IT 
CI'CuIT 

'1S. 13 (~959-1) tut COMectiOn.l 'or 
Type COOL'. ~elay t1lt1nc ~.t Box 102L201 



Fig. 14 (402A924-1 Sh. 2) Characteristics Of 
Type COOU Relay \litb Potent1&l !leversed And 

FIve percent Tap SettlnB 

For a ,enerator directly COMected to a bus, 
the oUaet tap .hould ~ the next htiher tap to one 
hall Xes', the duect a.x1. lnnstent reactance of the 
machlrie In .econdary .phaBe-to-neutral ohm.. Thl. 
tn.uru that the CEB will not trlpona bu. fault eveD 
under out-of-step condlttont. The oUaet tap .hould 
nev.r be tet tor less Uw1 O.S ohm ofiset. If one 
hall Xd it less ~ 0.25 ohm. use the 0.5 ohm 
oU.et tap. 

In unit ,enerator-transformer ,et-up. no offset 
I. requlredsJnce the electrical cenler wlll be outsIde 
the relay ctu.iacterlstlc for a 1>\1. fault. 

T}\'-: reJ'j~ .:, :,It ::-an I1hould ~ ,uch u to make 
the dlameter of the' cIrcle equal to Xd - otfset, 
where Xd la the direct axis Synchronous reactance 
of the machine In secondary phaae-to-neutral ohm •• 

Seconaary ohm. la equal to prImary ohms 

x CT ratio 
PT raUo 

;<;XAMPLE OF CALCULATIONS 

Wormatlon Regulred 

TransIent reactance XJ/ \n percent, per untt, or 
prtmu1 ohm. (saturatea transient reactance, also 
known a. "rated voltage" tran81ent reactance, should 
be u.ed). 

Synchronou. reactance X d tn percent, per unIt, or 
pthnarJ ohm •• 

Ba •• kva of pet cent or per unit reactance., equ.tl. 
,eneralor ratinc in tva (not Jew). 

10 

I 

I , , • ~ • 7 • t Ie 
t 

/;:' I~' 

10 

-I 

Fig.~; (402A97li.2) CharacteriStics Of 
Type CEBlLA'Ftlay, 100 Percent Tap Setting. 

Various Values Of Offset. 

Ban kv ol per cent or per unit reactances, e~l. 
cenerator rating In tv. 

CT ~t10 
PT tto 

Sample Calculation 

Transtent reactance X'd • 13.8% • 13.8/100 or 
0.138 per unlt 

Synchronous reacUnce X<f • lU% • 114/100 or 
1.14 per unit . 

Base leva • 62500 ha 

Base mva ., Base tva/lOOO • e2.S mva 

Base kv • 14 kv 

Base ohms • kV~ /mv~ • 14 2/62.5 • 3.13 ohms pri. 

CT ratto 4000/5 A • 800: 1 

PT ratto 14,(00/120V • 120:1 

Base ohm •• ee • Base ohlll4/rt X (CT ratio/PT 
ratlo) • 3.13 X 800/120 • 20. ohm. sec. 

Tranatent re1ctance (sec) ~ • per untt reacta.nee 
X base ohlll4 ,ee .• 0.138 X 20.9 • 2.88 ohm' .~. 

ne,lre<! offset (sec) • Transtent reactance X 1/2 • 
2.88 X 1/2 • 1.U ohrna se<:. 

U .. next hllhet tap eomblnaUon • 1.& ohm aec. 



Lou·ol·!"C(UHon RelAy Type CEHllA GEI.311 

Synchronou. reactance (uc.) X d • ~er unit te
·Iclance X base ohm. sec. • 1.14 X 20.1 • U.8 ohm 
lee. 

INSTALLA TION OF RENEWAL PARTS 

All slatlorury conuet. Can be In8ul1~d dirt'< 
In pl1ce by mean. or the appropru.te 'Crt' 

Desired dlameter. Syn. reactance mtnu. oHaet 
. used .. 23.8 - 1.5 • 22.3 ohm .ec. 

The Jewel .crew can be remov~d (rom the u 
by means of an offset screw driver or an end wrtn 
When turnln, I Jewel screw tn place m.lke SL 
there Is some end play .010" to 1164" to pre\', 
dam.l,e to the bearing surface 01 the phospl' 
bronze washer in the top o( the shalt, as the shalt 
raised by the Jewel screw. 

Desired lap .. 500/ (desired diameter) • 500/22.3 
• 22.~% tap 

Use next lower tap .. 22% tap 

For the 22% setting. 

Connect upper No. 1 lead on tap 2 

Connect lower No. 1 lead on lap 20 

For 1. 5 ohm offset setting, connect L lead on 
ohmtc tap 1.0. 

Connect H lead on ohmic tap 2.5. The no. 2 taps 
are not used In the CEH relay. 

MAINTENANCE 

PERIODIC INSPECTION 

The relay should receive a check such as de.,
crlbed under INSPECTION at least every sUe: month, 
with enough oC an electrical test to determine tru.t 
the units and the target and seal-In will operate 
and trip the breaker. Frequent calibration tests are 
not necessary because the calibration oCthls relay 
does not change appreciably with Hme. 

CONTACT CLEANING: 

For cleaning flne silver contacll, a l1ex1ble 
bUJiJlsM"6 !~: =~~u!d be \:~ed. ThIs consists oC a 
flexible strip o( metal wIth an etched roughened 
surface, reserobllng In -e!fect a superClne fUe. The 
poHshtng action ts so deltcate that no scratches are 
lett, yet corroded matertal will be removed rapidly 
and thoroughly. The flexibility o( the tool Insures 
the cleaning o( the actual pOints o( contact. 

FIne sUver contacts should not be cleaned with 
knIves, fUes, or abrasive paper or cloth. Knives or 
lUes may leave scratches which Increase arcing and 
deterioration o( the (ontacu. Abrasive paper or 
cloth may leave minute particles or Insulating 
abrasive material In the contacts and thus prevent 
closIng. 

U It Is necessary to remove the shaft struct\ir 
the outer turn of the spiral spring should IIrst 
unsoldered from Its slot In the supporting pc 
mounted on the adjusting arm. Then, alter r 
moving the two Be rews holding the top bear i 
support to the supporting posts, on either side 
the unit, the top bearing support should be prl 
straight up off Its dowel plM, hllng the UPIC 
pivot and spring adjusting arm with It. Exerc i 
caution so that the pivot does not mar the bar i 
surface Inside the top of the shaft and that the dc'~ 
pins are not bent. With the top bearing SL:;;X 
placed aside, the entire cup and shaft with Its eLL 
and contact assembly can be withdrawn (rom C 
magnetlc structure of the unit. In order to di: 
engage the moving contact (rom the stationary eo~ 
tactstruc ture, the stationary contact structure c: 
be dismounted from the two posts at the sides of t: 
unit and worked free oC the moving conUct. 

CA UTION: East the cup out very gently to HO 
scratches In the soft aluminum surface. Prote 
the paru Irom dust and chIps whUe disassemble 

Loosen the set screw In the steel collar at l' 
top oC the shalt and remove the collar. The vario 
parts oC the clutch and contact will then slide oli l 
shalt. 

To reassemble, reverse the above procE'dur, 
Considerable care Is necessary in soldering 1I 
spiral spring so that neIghboring turns do not tour.' 
Do all Cor mlng of the spiral near the mounting r"
and do not mue any bends sharper than 104: U1e 

radius. 

RENEWAL PARTS 

It Is recommended that suIllclent quantUies c 
renewal parta be carried in stock to enable th, 
prompt replacement of any Ulat are worn, broker. 
or damaged. 

The burnlshln, tool described above can be 
obtained from the factory. 

When ordering renewal parts, address lh 
nearest Sales Of!\ce oC the General ElectriC Com 
pany, speclly Q\l2ntlty required, nameo(partwlJ1tec 
and g1ve complete nameplate data. U pOSSible, giv, 
the <1eneral Electric Company requisition nurob.?r 0: 

. which the relay was furnished. Reler to Fa.!: 
Publication GEF·3803. 
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