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LOSS-OF-EXCITATION RELAY
TYPE CEH11A

INTRODUCTION

The e CEHI1A relay {s a single-phase off-
set mho tyT%g relay, which operates on the induction

cylinder principle, providing a high steady torque
acting on low tnertla parts.
e APPLICATION

This relay is designed to detect the loss of

excitation of synchronous generators. It has suffi-
clent selectivity not to function during system short
With the suggested gettings as detailed

circuits,

{n the OPERATING CHARACTERISTICS section, the
shape and location of the relay characteristics are
such that maximum possible seleclivity is provided

againat operation during power swings or loss of
synchronism.

RATINGS

Two ratings are available, 115volts, Samperes,

S0 or 60 cycles.
adjustment {s 5 to 50 ohms, phase-to-neutral. This

relay ts provided with a transactor that has steps
of 0, 0.5, 1.0, 2.5,
two lnput leads to the transactor tap block. These
two leads can be varled to obtain any ohmic offset

up to 4 ohms tn 0.5 ohm steps.

®  The one second thermal rating for this relay s
150 amperes.
BURDENS
Because of the presence of a transactor in the
relay, the burdens {mposed upon the current and

potential transformers are not constant, but vary
somewhat with the ohmlc reach, amount of offset,

and amount and phase angle of the current.
CURRENT CIRCUITS

The maximum 60 cy‘c}é'burdén tmpi:sed on each
current transformer is: _

2
0.5¢

X
0.46

R
0.33

* Denotes change slnce superseded {ssue,

The basic range of the ohmice

and 4 ohms offset taps with

The current burden was measured under phage-
to-phase fault conditions which yleld higher burden
readings than balanced three-phase conditions. Also
er change caused by duferent conditions of

a?{v o
offset will cause the burden to be less than indicated.
POTENTIAL BURDEN
The maximum potential burden at 115 voits
S amperes, 60 cycles {s: !
Watts Yars Volt-Amps
12.6 14.9 19.4

The potential burden will decrease as the restraint
tap {s decreased. The maximum burden, given
above occurs with a restraint tap aetting'o 100
percent. - The polential burden will also depend
upon the angle between the voltage and current
applied to the relay. Maximum potenttal burden
occurs when the current (11 - I3) lags the voltage
(Vi-3) by 90 degrees (generator at zerp P,
overexcited).

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a partof a
control panel, will be shipped in cartons designed to
protect them agalnst damage. Immedlately upon
receipt of the relay, an examlnation should be made
for any damage sustained during shipment, Uin ury
or damage resulting from rough handling is evizjent,
a claim should be filed at once with the transporta-
tion con?any and the nearest Sales Office of the
General Electric Company notified promptly,

Rezaonable cars should be exersised {3 u~-
in order that none of the parts are

“"‘fj the reh!
jured or the adjustments disturbed,

I the relays are not tobe Installed immediately,
nal cartons in'a

they should be stored in their ori

place that is free from molsture, dust, and metallic
chips. PForeign matter collected on the outside of
the case may find Its way lnside when the cover s
reﬂ:oved and cause trouble In the operation of the
relay.

These [nstructions do not purport to cover all details or varfations In equipment nor to provide for
Should

every possible contingency to be met in connection vith {nstallatfon,
Lurther information be desired or shouvld particular problems acise which are not covered suftficlently for

the purchaser's purposes, the matter should be refecced to the Ceneral Blectric Company.

To the extent required the products descridbed herein reet applicable ANSI,
but no such assurance f8 given with respect to local codes and ordinances becaus

operation or maintenance.

EE8 and NEXA gtandards;
they vary greatly,




68‘1-31011 Loss-of-Excitation Relay Type CER{1A

DESCRIPTION

The main unit of the CERI1A relay (s an offset
mho unit, 1,e., it has s circular impedance charace
teristic on an R-X dlagram (7& 4, slmllar to that
of the basic mho unlt except that (t ts offeet 80 a8

ough the origin of the

pot to enclrcle or pass
impedance dia m.p This offset (s obtatned by

a the voltage drop from a transactor to the
iy from me‘potenm.l transformer, and ‘ppl{t:

voltage
ing tgo vector sum to the mho unit potential circu

Transactor {s the name given to a reactor which
has a secondary winding with a step-up ratlo so a8
to provide more reactance with less burden on the

current circuit.

The mho unit {s supplled with current irom two
phases, and the voltage between these two phases.

The minimum ohm!ic reachoftherelayls $ ohms
on a phase-to-neutral basis when the restraint ls

on the 100% tap.

With this current and voltage combination and

the proper settings, relay operation will oceur when
Hene s d the relay will

the generator loses excitation. Also’
properly refraln from operating lor any other

normal or abnormal system conditions.

A combination target and seal-lnunitis mounted
at the of the relay and s connected in sories

with the‘o&(pptng circuits. The target is resetby s
button on the bottom of the cover oo the left.

The auxillary element (A), a telephone type
relay, {s mounted behind the nameplate. The pur-
pose of this auxillary {s to prevent the relay {rom

tripplng the breaker falsely due to vibration when
ol ed to thz potentisl clrcult, or on

no voltage s apﬁli
contact bounce the voltage falls to zero. The
operating time of this unit {s 0.087 to .083 seconds.

INSTALLATION

LOCATION

The location should be clé:m and d:{l' free from
dust and excessive .vibration, and well lighted to

facilitate inspection and testing.

MOUNTING

The relay eshould be mounted on & vertical
surface. The outline and panel drilling dimensiony
are shown in Fig, 18.

CONNECTIONS

Internal connections are shown |n Fif. §.
fcal external connection is shown schematically

{n Fig. 3.

¢  Unless mounted on & stes] panel which ade-

uatel ggounds the relay case, it 18 recommended

&at l.h’c ase be grounded thr a mounting stud

or screw with a conductor &o‘ (.“. than #13 B4S
o

gage copper wire or its equir.
4 * Denotes change since superseded {ssue,

ADJUSTHENTS

The relay ls adjusted at the factory and it ls
advisable not to dlgturd the adjustments. U for any
reason they have been dlsturbed, the following points

should be observed in restoring them,

CLUTCH ADJUSTMENT

The (nduction-cup units have a clutch so that
the cup and shaft can slip with respect to the moving
contact whenever the torque in either the opening or
the closing direction becomes greater than a pre-
determined value., The to slip the clutch
should be measured by holding the cup and pushlng
with & gram gage against the moving contact, The
moving contact should slip relative to the cup at
tfproximately 50 grams pressure. The pressure
at which the clutch slips can be changed by loosen-
Ing the set screw {n the collar at the top of the shaft
and turning the collar down, to increase the slip
pressure or up, to decrease the slip pressure. The
set screw should be tightened agatln after the clutch
s set to the proper value,

CONTACT ADJUSTMENT

The lta'tldnuy contact should rest agatnst {ts
felt backstop and should have about 1/18-3/32 inch

op

OFFSET TAP BLOCK

The two leads to this tap block are marked L
By variation, any combdination of ohmlic off-

and H.
set may be obtatned up to 4 ohms (n 0.5 ohm steps
hase-to-neutral. As an en?lwhclu the L
1 must be ina

¢ad n the 0.5 ohm tap and the
higher tap than the L lead to keep the offset (n the

proper direction.
RESTRAINT TAP BLOCK

Varlation of the restralnt tap setting varles
the slze of the ohmic characteristic. (See Fig.-&
The variation {a {n 1% steps up to 10% and tn 1

steps up to 100%, thus providing for a restraint
adjustment of 1-100% in 1% steps. The restraint

cotls are rated 115 volts contlnuously and hence
should not be set above 87% when using line-to-
neutral gotentul transiormers, and with input taps
set on 40 and 10,

CHECK OF CHARACTERISTIC

1. Connect 25 shown in Fig. 6. Allow relay
potential colls  warm up by energizing at rated
voltage for 18 minutes prior to testing.

2. Turn phase shifter to make angle §0degrees
(current leads voltage).

3. Set offset ohms on 4 ohms and transformer
taps on 100 percent.

4. Increase current untll contacte just close.

Current should be:

Voltage across studs 7-8
2x Min, ohms ¢+ 3x Offset

118

To.8 - 6.39A




MY QKT §-2-) OF
y @
[] 1o 0alCT00
e | l O ®
CincTiom

o

waal %G
~p J
1 (BN usrn_om':-c

5TV !

{
QIMCTION A3 !
g " : wiy DAtTS
]
g:" IR ¢ i )
I '
1
t 2 - ?
setact
1¢ 0 oI ' c‘gnwuas
or T LT O Led IfTmEY
Tt / I3 WS 1S MY
. ConntCTions if I
[ ConBOK, WS 1S 129 °f.
wrV4'e (-t 1B N,
\ 2 WL >
k . a3 WO, 0 X,

- e JSID T
819G RS M (OVIYALDNT,

Fig. 2 (K-£375858-17 sn. 1) Exteral Connection
Disgraz For Type CERIlA Relay Using-to-line Voltage

TYeg Cnite RELay
CHARACTCRISTICS F GCLAY BiTh vaR 0uS T4l SETT wG Wnin SCT

FOR ) Onw JFFSLT.
AL YALULS ART ®waSt - 10 - a{yTRAL Qv

R 1,1#,“.

1 \\\ j.//
'l / \ \'L/J“on.OI
US4y
2 08 .
- +
X A /
\& / |
N . A [
N
j 4 |

Characteristics Of Type CEM11A

rig. 4 (402A978-0)

Ralay At Various Restraint Tap Settings.

Offset.

One Chm

All Valves Phase-to-Neutral

Loss-of-Excitation Relay Type CEHI1A GE1-31011

o
IJ)HI
]

™™g
OtIeCTion
o
walliliag
yalt
ST ivL
DIegCtiom
¥ v owd
OF wala(T-
1 val
$5aelh 2 RN e r
; J Seex ws
. \ ™ 10 con K-
: 0f 190 oCiar
RN 4O Oy WP
TIwe(CT0ms Tl s 019,
o ComTag ‘e 1 o el
l' ‘1 "

LR LN

Ui =125 06 20 v T OC (ll'-u.tn

* Fig. 3 [637%53-25Sn. 2) Exter-al Conre:tis-
Diagran For Type CEHl1A Rclay Using Wye. Wy e
Pote<tial Transformers

OVERAT InG
GOUMAT IG

I

Jr v —

£ SO Fiacep

Fu. $ (L02A%1-5) Internal Connection Diagrar
Jf Type CEH11A Relay



GE1-31017 Loss-o{-Excitativn riolay iype LEHILA

RATCO PREQUENRCY

Fuast
SniFTER ot
’
4
TN
-3
%E Ci) 1
-
<
POTENTIOMETER ¢
OR YARIAC

Test Connections For Type CEH1lA
Relay

Fig. 6 (3624501-3)
The relay should operate within * § percent of
this value (6.06 to 6.7105‘?

To check any particular setting required for a
specific application, proceed as follows:

1. Calculate dlameter of clrcle.

Dlameter = Min. Ohms_ (g _ ohms)

Tap Setting
Example: Assume 33 percent tap cétﬂng.

Dlameter = —5-;57 = 21.7 ohms (#-N ohms)

2. Center ¢of circle = radius + offset,
Exampie: Aesume 2 ohms ( § - N ) offset

Center = —3-;-?- +3=10.85 + 3 = 12.85 ohms

3. Draw relay characteristic on polar paper
with center at 90 degrees lead using distance from
orlgin and dlameter calculated above. (See Pig. 1),

4. Set current {n current colls atany testvalue,

I. Calculate § - N ohms as follows:

. Yoltage on studs 7-8
Ohms (f-N )= 31

6 * Denotes change since supergeded {ssue,

Example: Assume [ get at § amperes.

§ - N Ohms » 3‘5‘(-‘5- « 11.8 ohms. (Polnts A and B)
8. Turn phase shifter and determine the two
angles between which the contacts of the relay are
closed. These should check with the angles at which
the relay charactertstic, drawn in step 3 above,
crosses the Impedance calculated for the test cur-

rent I (n step 4 above,

6. Set phase shllter for 90 degrees lead and
determine the minimum current for which the relay
contacts are closed,

Voltage studs 7-8

3 (Dlameter + Offset) (for Polnt C)

% ,;-&(m‘ ; I -

For example above:
115 . 118
2(21.7+2) 43.8

Three points have now been determined on the
relay characterlatic. These three points should be
enough to show the relay characteristic is theproper
size and has the correct angle of maximum torque.
U more points are desired repeat step 4 above
using® a different value of test current. During
these checks endeavor to keep the test current in
the order of 20 amperes or less, The maximum
current under abnormal conditions is limited by the

enerator impedance and will usually be leas than

go amperes.

If the angle of maximum torque is not correct

{t can be corrected by adjustment of reactor (X 3&).
U the dlameter of the circle is not correct for the
particular tap setting, it can be corrected by adjust-

ment of resistor (RIJ ).

There s no adjustment on the offset, the offset
taps are determined by the turns of the transactor,

= 2.63 amps

Min. [ =

'ALTERNATE CHECK OF CHARACTERISTIC

f no phase shifter s available, the relay
characteristic may be checked at the points shown
{n Fig. 8. The testconnectionsare shown in Fig. 10,

Ap‘ply & low current and gradually {nc:ease the
current until the contacts close. Increase the cur-
rent further until the contacts reooen, The higher
currents should be removed yuicki~ ag they will be
several times the relay rating of 3 amperes.

*¢ For connections for test 1, the points on the
R-X dlagram of the relay characteristic will be:

R s 0.5V . 0,25V
3 Lyek-up plck-up
X o __-0.800V 0.438V
2 Iptck-up Iplek-up

*¢  Por test 2, the points on the R-X dlagram will

.
.



!

0.8V 0.28v

. [ ]
1 pick-up lplck—up
0.433V

plck-up

X o _20.808V x

21 ick-up

INSPECTION

Before placing 8 'féliy in service the followin
mechanical adjustments should be checked, an
faulty condlitions corrected:

The armature and contacts of the target and
seal-ln unlt should operate freely by hand.

There should be a screw in only one of the taps
on the right-hand contact of the target and seal-in

unit.

The target
reset button at the bottom of the cover
with the cover on the relay.

There should be no noticeable mechanical
friction in the romtng structure of the units, and
the moving contacts should return to the right when

the relay {s de-energized,

There should be atgproxlmately 1/64 tnch end
lay in the shaft of the rotating structure. The
ower jewel acrew bearing should be screwed{irmly
{nto place, and the top pivot locked in place by its

set screw.
All nuts and screws should be tight, with
particular attention paid to the tap plugs. :

If possible, the relay contact circult should be
glven an electrical test {n place by closing the mho
unit cnntacts by hand and allowlng tripping current

ass through the contacts and the target and

:oeaf-ln unit.

The rotating structure of the mho unit {s not

should reset prompdr when teu:ie
8 operated,

balanced, so that any mﬂt tor?g: caused by a tlit
. ,

of the shaft when the relay t talled ready for
operation should be compensated using the control
?rlng adjusting arm at the top rear of the unit,

irst, loosen the set screw on the front of the top
pivot support and rotate the control spring adjusting
arm 80 as to return the moving contact arm to the
right-hand backst?. The control spring should
hold the contacts definitely open., Once the proper
adjustment has been made, the set screw should be
tightened allowing approximately 1/64 inch end play

{n the shaft,

CAUTION: Every clrcuit in the drawout case has
an auxillary brus It s especlally {mportant on
current clrcuits and other circuits with shortin
bars that the auxiliary brush be bent high enou
to engage the connecting plug or test plug before
the main brushes do. {s will prevent CT secon-

dary circuits from being opened.

Loss-of-Excitation Relay Type CEH11A GEl-31¢

Fig. 7 (L02A977-1) Characteristics Of Type CERIMA
Relsy With 2-Ohm (Phase-to-Neutral) Offset And 23
Percent Tap Setting

CE CHARACTERIST C

€31 2 T¢sr 1

‘Fi1g. 8 (L0O2A993-0) Test Points To Determine
Type CEH11A Relay Characteristics



GEI-31017 Loss-of-Excilation Relay Jyps CEHIIA

ELECTRICAL TEST

The polarity of the relay can be checked ©
making the connections shown in Fig. 11, Wi
these connections the mho unlt contacts shouldclose
when the cestraint taps are on 10 percent and open
when the rest-..int taps are on 100 percent, using

the zero offset uap in each case.
A check of the relay reach can be made as follows:

1. Connect the relay as shown in Fig. 13.
2. Set the test reactor on the 24 ohm tap.

3. Set the relay restralnt tap on 35 percent
and the offset tap on ¢ ohms.

{. Determine the minimum test box dlalsetting
that will cause the mho unit contacts to close. The
dial setting should be between 19 and 19,

S. Determine the maximum test boxdialsetting
that will cause the mho unit contacts to close. The
dial setting should be between 87 and 97.

8. The minimum and maximum test box dlal

gettings, between which the mho unit contacts should
close, can be determlned for any relay setting by
the following equations, However, for low restraint

setting of the mho unit the calculated dial setting
ercent U a test reactor with a

will be over 100

maximum tap of zfobmn {s used. If the calculated

dial setting, using the 24 ohm test reactor can be
through only one of the

used by putting current
two current circuits (efther circuit 3-4 or 5-6 can

USH  CONNECTING BLOCK
\\ ' 4»."'

‘CONNECTING PLUG  MAIN BR

AUXILIARY BRUSH—  TERMINAL BLOCK
SHORTING BAR
NOTE AFTER ENGAGING AUXILIARY BRUSH, CO.NECTING PLUG
TRAVELS /4 INCH BEFORE ENGAGING THE **2'N BQLISH AN
THE TERMINAL BLOCK

Fir. 9 {8025039) Cross Section Cf Dravout Case
Sih ving Position Of Auxilisary Brush And Shorting
Bar

v
L} 'u
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,/-—-Nsv 1 w0ty

/

/
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s 2 voLts

e TOsT s0uRc(

M TEST Souect l l
120 v 604, L3 st
Pe.os€9. 1-2-3 ? 1

Fig. 10 (402A9%%-0) Test Connections For
Determining Charscteristics Of Type CEH11A
Relay

179 vOLTS 80 CYCids

worE. LT AT T w90
for wi$ (T

T€3T agalron
24 0xns 4 $ 8 3

’ cl vv[vvvvivv l ‘ .

A

Polarity Test For Type CER1lA

rig. 11 (362A502-1)
Relay



be used). When only one of the two current cire
cuits 18 used the test box dial settlag will be one
half the value calculated from the following equation:

300 sin @ (offset chms)
X

Min, dia] setting =

£$00 + offset ochms

Max. dial setting = 300 atn § — 2

Where @ = the power factor angle of the testreactor
X = actual reactance of reactor .-

TR = restraint tap setting of ré‘hy
If the test reactor 6054975 G1 (s used, the term
sin O can be assumed to be unity, as any of the h.gl
above 3 ohms have & power tactor angle of 83
degrees or more, °
INSTALLATION TESTS

When relay {s installed and the
running, the following tests should
check the overall connections.

To avold an undesirable drop (n system voltage
due to operation far into the underexcited regi?:j

this installation check {s made with relay potent

reversed as shown in Pig. 12, and with the re-
stralnt reduced to zero or 5%. The reversal of
i)otentu.l {nverts the operating characteristic from
ts normal position, and the reduction of restraint
increases e dlameter of the characteristics.
Fig. 15 shows these effects, and also the charac-

teristic with zero restraint and gero offset.

enerator ls
made to

With zero restraint, zero offset, and power
out of the generator, the relay contacts should be

closed for all values of lagging power factor (over-
excited), and open for all values of leading power

factor (underexcited). For this polarity test, it is
not necessary to change ‘the fleld from the unity
power factor conditlion any farther than enough to

T 3 s

r

© ®» b @6
(© D B &6

\_ Y,
8 10

2 4 6

‘\

Fig. 12 (0127A9516-0) Test Plug Connections To
Reverse Potential Ou Polarizing And Restraint
Circuits

Loss-of-Excitation Relay Type CKHIIA GEl.3;

U the relay with potentlal reversed by the t.
?lu( erates opposite to the direction descrit
or thie ﬁlulty tost, it will trip falsely at hea
loads U placed tn service by means of the connect

plug.

With 5% restraint and the value of offget chos
for the tnstallation being checked, the relay contac
should close as the excitation ts lncreased frc
the unity power factor coadition sufficlently
cross the corresponding relay characteristic
Fig. 15 (nto the more lagging (overexcited) are

OPERATING CHARACTERISTICS . ..

The olfset mho unit {s similar to the basic m’
unit with the addition of a transactor. The trans
actor 1s an alr gap reactor with a secondary windt
for obtaining the desired voltage at a given prima:
current. It also provides electrical {solation be
tween the current and potential circults, By addi
the transactor-secondary voltage {n serfes wi:
terminal voltage of the poten transformer ar
applying the vector sum to the mho unit potentL
circult, the effect 1s to offset the ohmic character

stic without changing its diameter.

The {internal connections to the transactc
secondary are of such polarity that the offset (s !
the direction to move the center of the circle awa
from the origin., Pig. 15 shows the effect of chang
lno% the offset tap when the restraint tap {s left:
100 percent. This shows that the dlameter of tt
characteristic does not change with the offset, bn
that the center of the circle {s moved away from t-
origin by the value of the offset tap, Pg. ¢ show

the effect of changing the restratnt when ¢
offset tap ls set on 1 ohm. The dlfgeterolth

clrcle (n phase-to-neutral secondary ohms {s equ
500 ,
to restralnt ap § ° In othqx: ‘yords, the da

meter is § ohms U the restralnt tap is 100, or 12.
if the restraint tap ts 40,

fauLt I }«u!vr
b L BRI4.]
‘ <
STyl &
ol 1 I
cer. 605 e87s 23 a 2
T ' :: 4 vorﬁrru
a1€0 3 i
it )P : ] ! Ciecurt
and b v
FRIQuUENCY H 1
H 166 2
(
LT WW” i
RO 1aruf PR wes TSt > %
—o0—A—0-0—A—0—4

RCLAY Cyre(at
ciacyr?

rig. 13 (4O2A959-1) Test Connections For
Type CEH11A Relay Using Test Box 1021201
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Fig. 14 (bo2A2L-1 Sh. 2) Chgracteristics or
Type CEH11A Relay Witb potential Reversed And
Five Percent Tap Setting

tor directly connected to 2 bus,
d be the next higher tap to one
half X4, the direct axis translent reactance of the
machine in secondary-phue-lo-neutral ohms. This

{nsures that the CER will not tr_l&onoa“:::: gpulstheo?lg
e

under out-of-step conditions.
never be set for less than 0.5 ohm olfset. U one
half X4 ls less than 0.25 ohms use the 0.5 ohm

offset tap.
In unit generator-transformer set-ups no offset

{s required since the electrical center willbeoutside
the relay characteristic for a bus fault.

The reat:wini tap ahould be such as (o make
the dlameter of the circle equal to Xgq - offset,

where X I8 the direct axis synchronous reactance
ase-to-neutral ohms,

of the machine In secondary p

Seconcary ohms 13 equal to primary ohms
CT ratlo
PT ratlo

Yor a

genera
the offset tap shoul

©“XAMPLE OF CALCULATIONS
Information Required

Translent reactance X4, in percent, per unit, or
‘ mmary ohms (saturawf transient reactance, also
wn as "rated voltage" translent reactance, should

be used).

Synchronous reactance X4 In percent, per unlt, or
primary ohms.

Base kva of per cent or per unit reactances, equals
generator rating tn kva (not kw).

10

1
of 2] o] o] 8 6] [ o o] 19
=] - 3 1. t
AN
f %/ﬂ)\ — 74
- 0 ou
P\ 0.5 ON OFFSET ]
4 1 O OFFSLY
/, o | 1.3 0w OFFSET -
g 5 f— 2 O OFFSET
L [ 2.5, O OFFSET -—
3 . O OV SCT
AT ow o |
N= B4 IR
N -
W 4
\.\_1 _J
10
-1
Fig. i; (L0O2Ag7t-2)  Characteristics Of

Type CEELLA Relay, 100 Percent Tap Setting.
* Yarious Values Of Offset.

Base kv of per cent or per unit reactances, equals
generator rating in kv,

CT Rgtlg
tio
Sample Calculation

Transient reactance Xig = 13.8% = 13.8/100 or
0.138 per unit

chronous reactance Xg = 114% = 114/100 or
1.14 per unit

Base kva = 62500 kva
Base mva = Base kva/1000 = 62.5 mva

L

Bage kv = 14 ky
Base ohms = kvg/mva = 142/62.5 = 3.13 nhmspri,

CT ratio 4000/5 A = 800:1
PT ratlo 14,400/120V = 120:1

Base ohms sec = Base ohmsJ)r! X (CT ratio/PT
ratio) = 3.13 X 800/120 = 20.9 chms sec.

Translent reactance {sec) Xy = per unit reactance
X base ohms sec. = 0.138 X 20.9 « 2.88 ohms sec,

Deslred offset (sec) = Transientreactance X 1/2 =
2.88 X 1/2 = 1,44 ohms sec,

Use next higher tap combination = 1,8 ohm sec,



‘S8ynchronous reactance (sec.) Xd = per unit re-
qunco X base ohms sec. = 1,14 9( 2&9 » 23.8 ohm
sec.

Desired dlameter « . reactance minus offset
-used = 23.8 - 1.9 « 22.3 ohm sec.

Deslired tap = 500/ (desired dlameter) = 500/22.8
= 22.4% 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 tap 20

For 1.5 ohm offset setting, connect L lead on
chmic tap 1.0.

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

MAINTENANCE
PERIODIC INSPECTION

The relay should recelve a check such aa des-
cribed under INSPECTION at least every six months
with enough of an electrical test to determine that
the units and the target and seal-in will operate
and trip the breaker. Frequent calibration testsare
not necessary because the callibration of this relay
does not change appreciably with time.

CONTACT CLEANING-

For cleaning fine silver contacts, a flexible
buralshing ool chould be ueged. This consists of a
flexible strip of metal with an etched roughened
surface, resembling in ‘effect a superfine file, The
folismng action 1s 8o delicate that no scratches are

et corroded material will be removed rapidly

eft
and’ tZoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact.

Fine silver contacts should not be cleaned with
knives, flles, or abrasive paper or cloth. Knlves or
files may leave scratches which Increase arcingand
detertoration of the contacts, Abraslve paper or
cloth may leave minute particles of {nsulating
abrasive materfal {n the contacts and thus prevent

closing.

The burnishing tool described above can be
obtalned from the factory.

“which the rela

Loss-of-Excltation Relay Type CEHI1A GE[-3].

INSTALLATION OF RENEWAL PARTS

All statlonary contacts can be {nstalled direc
In place by means of the appropriate scres

The jewel screw can be removed from the u
by means of an offset screwdriveror an end wren
When turning a jewel screw {n place, make s
there ts some end play .010" to 1/64" 1o preve
damage to the bearing surface of the phospt
bronze washer in the top of the shaft, as the shaft
raised by the Jewel screw,

If it {s necessary to remove the shaft structur
the outer turn of the spiral spring should first
unsoldered from lIts slot {n the supporting pc
mounted on the adjusting arm, Then, after r
moving the two &crews holding the top bear:
support to the supporting posts, on elther side
the unit, the top bearing support should be pri.
straight up off its dowel pins, taking the upp
plvot and spring adjusting arm with {t. Exerci
caution 8o that the plvot does not mar the bari
surface inside the top of the shaft and that the dcw
plns are not bent. With the top bearing su;pc
placed aside, the entire cup and ghaft with its cl.t.
and contact assembly can be withdrawn f{rom U
magnetic structure of the unit. 1In order (o di:
engage the moving contact from the stationary co-
tact -structure, the stationary contact structure c:
be dismounted from the two posts at the sides of
unit and worked free of the moving contact.

CAUTION: Ease the cup out very gently to avo
scratches (n the soft aluminum surface. Prote
the parts from dust and chips while disassemble

Loosen the set screw (n the steel collar at v
top of the shaft and remove the collar. The vario
parts of the clutch and contact will then slide off t

shaft,

To reassemble, reverse the above procedur:
Conglderable care is necessary in soldering U
spiral spring so that nelghboring turns do not tour’
Do all forming of the spiral near the mounting ~~
and do not make any bends sharper than 1/3Z wnc

radius,
RENEWAL PARTS

It s recommended that sufficlent quantiiies ¢
renewal parts be carrled in stock to enable th.
prompt replacement of any that are worn, broker

or damaged.

When ordering renewal parts, address th
nearest Sales Office of the General Electric Com
pany, specly quantity required, name of par! wanted
and give complete nameplate data. If possible, giv.
the General Electric Company requlsition number o
was furnished. Refer to Pa.u

Publlcation GEF-3803.
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