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COMMISSIONING INSTRUCTIONS FOR SECOND

ROTOR EARTH FAULT RELAY - CAEM33_

1; Appligationg:

When a single E/F is detectedin the D.C. Fiald circuit

af 8 machine, the machine has tc be taken out of sarvice
al the First opportunity. This is bacause, if allowsd

toa run with ang C/F on the rotor', a subsequent second
E/F can cause severe damags to the machine, Howaver, a
relay which can detesct such = sacond E/F and Erip out the.
machine can make it possible to run the machine even with
a sinole E/F, without any such risks, thus helping to ot
preserve the gensration tapacity, English Electrie type
CAEM33 has bLeen designed for the abave dpplicationes

2. Recommendation:

second refor E/F relays are aenerally recommended for
machines of capacity about 30 MW and above whoss Field
voltage is about 200 - 250 vailts snd ahous,

3. Principle of operationt

The heart of thes second rator £/F detection scheme is a VEEY
sensitive transductor elament. Ths AC winding af the g
transductor is connested in series with a rectified A,C.
Voltage relay '"A'. The DC winding af the transductor G
the other hand is connected in seriss with the rator E/F
Ciroult, i

Undes normal conditions - i.e. with no DC flowing, the

AC winding of tha Tanacuctor presants a high impsdanca, and
the AC voltage applied is mostly dropped across this winding.
Hence, the rslay 'A' remains de-ensrgiseds MWhen the sscond
rotor E/f oeccure, a d.c. current Flowa through Lhe tranas
ductor d.c. winding which sauses the impedance of the AC
winding to reduce considerably by driving the transductor
cor2 into saturation. Hence; tha applied veltage is fully
Auailable across the relay 'A' znd the latter operates.

In the event of the AC supply failing, znother raectified

AC Tolay 'E' ) connacted across fhe supply, disconnects the

D€ winding of the transductory shorta the relay A%, and gives
an alapm. :

Parasitic AC currents flowing through the E/F psth shouid oy
not cause mal-oparation of the E8EM33 relay while in GETVLGE, |
To ensure this, the AC winding of the transductor of this 4 W
relay is made in twn halves, and the twa ara connected in 2
Series in opposition sg that any AC currents reflected fram
the Rator E/F circuit ars cancelled out onm the AC sida of

the transductor, and haus therefore no effect on the
oparation of the rectified AC, output elsment 'A% of tHe
CAEM33 relay. To minimisa the effects of those parasitic

AC currants further, a choke is also pravided In seriag

with the CAEM33 relay, as shown in the erclossed sketche
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Further, to protect the CAEM33 relay fram possible
overheating during & second rotor E/F, a built-in ARC
auxiliary relay with hand reset contacts is provided
in the CAEM relay. A normally closed contact of this
guxiliary isolates the-CAEM33 relay as socon as the
latter operates and also reinforces the tripimpluse.

4, Doscription of Schema:

The schame of connections is as shown in the enclosed
skatoh. From the sketch it will be seen that the following
gquipment will be required.

a) Par Ganerator Circuit (i.e. on each panel)

Dne ¢ 12 way, 4 position, selector switch (with 4
apare ways), lockeble in any e position, but,
key trapped in all positions ecept position,1,

One : Lamp 'Second rotor E/F protection in servicae!

b) Commpn eguipment for a Generator Station: (i.e. on a
common panel)

Type CAEM33 second rotor E/F relay

Milli ammeter with scale 1=~0-1T m.A.;

One

One

One @ Sensitivity selsctor switeh for the milli=
ammeter, along with two resistora for apnaitivity

splection.
Potentiometer for coarse balansing

Potentiometer for fine balancing with one
Fixed raesistor;

One

One

OQre * Choke for suppressing AC components.

A aet of bus wires will be run betwsen the panal cantaining
the common equipment and the individual generator panels.
The selector switch SW1 an the individual genaratcor panals
will have 4 positions as follows: ' '

+ First Rotor E/F
¢+ Balance
: Test

: Sgcond Rotor E/F

Position 1
I Z
H 3
L[} Fil
Normally selector switches of all genarator panels will be
put in pesition = 1, in which the firat rotar E/F relay type
VAEM21 w3il1) ba in szlidlce. On tha occurrance of the first
rotor E/F of any one machine, the selector switch of the
concernad machine is put in pasition Z connecting the coarse
control potentiometer across ths field winding circuit of
the affected machine. Simultapeously, the milliammeter is alsa
inserted in the circuit. Aa can be seen from the soplified
diagram attachad, the portions of the field winding on either
aida of tha first rotor E/F and the gonarse control potentio=
meter forms a DC bridge with the milliammeter cannetted
agcross a pair of opposite nodes




By adjustment of the coarse/fine centrol and the range
gelector switch SW2 of the milliammetery, the bridge is
balanced for null point;

The Selector Switeh SW1 ia then put imn posiblon=3, in
which the milliammeter is replaced by the CAEM33 relay,
but the latter's trip circuit is kept isolated, After
muking sure that the relay does not pick-up (if it picks
up this would indicate incorrect balancing and further
balancing would e required), the switch SW1 is turped to
pesition 4,thereby putting the CAEM33 relay Ffully in
sATvicaE:

B Technical Data?

a) Field circuit wvoltage : 250V, 450V, &50V and 850V

b)Y Burden Laas than 3.,5VA at 230V
undar normal canditione
During operation the burden,
increases to approximately
15UA (Maximum).

Auxiliary voltage ¢ Single phase 230/240V, 50 HZ.

40 = &0 m. B8cs. at 5 Ltimes
pick=uUps .

-

0
e

e

d) Operating time

-

e) Relay satting Fixad pick=up setting of

1 m.A.

1 Na. for trip

1 Nopg far trip alacm

1 NC for AC failure -alarm -

11 above contects are pmtﬂniial

d) Contacts

Tee.
g), ECassa : 1D vertical drawout,
6. Onerating tims:
The relzy oparating time =t 5 times. Pick-up is bestuwasn

40e &0 m. aecs

Ts Ipstallatienit

71 Locetien

The lgoatian should be dr-ay, clearn, free from dust and
pxcessjue vibratiaons and rea2sonably well illuminzted to
faciddtate inspectian. ;

e Mauneings

The relay case should be mountad in a vertical panel =
surface (within :_5°jr so thet the unit is practically
Rorizontal s

[T

3, CLommissionings

The following tests are reccumended For the initial
commissiaonine of CAEM33 relays.

L_—__ e H4odn
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i, Ganzrael Inspection

iy Wiring checks
iii.. Ipeulation Tasis

ivie Operational teats

ve Trip and alarm circuit checks
via Scheme check

B.,9 General Inspectioni

[

| Wipe away any dust that has cellected on the putside

of the relay before apening the cover. Meke a general

| inspection of tha reiay to snsure that all moving parts

arg frem to move and that thzre are no signs of damage

| anywhere. Check that thers are no loose caonncctions af
terminals and that the aquipnent is clsspand frae from

dust. General inspection i normally carried out after

‘ disconnecting the tripping supplys

‘ B.2 MWiring Checks:

| Make a thorouah check far the internal and external
witing of the relay. Ths intarnal wiring can be

| checked by ref. to the relay wiring dizgram which: 18
aupplied for each relay, The external wiring should

be checked with the help of schematic diagramas (showing

reference number of inter-connecting wires, relay

terminal nps. etc.) supplised by the relay panel manu=

facturers.

5%3 lyﬁulatinn best?:

Isolate wiring from earth. Find all relay terminals
togethsr and measurs Lthe insulation rgsistance to earth
with 1000V mecoer. Reconnact all wiring asccording to
the schematic diagram. It is especially impartant that
' ' D.C. supplies are wirsd with correct polarEtiys

B.4 Elpgtrigal Te=is:

8.4%1 Apply AC suxiliary voltage betuween terminals 7 and B
of the relay and check whether relay 'B' operastes gatis=
factorily between 80% to 115% of nominal vollagesy

B.4.2 With the AC auxiliary voltage applied, injaﬁﬁ
current et terminals 5 and 10 of the relay and check that
unit 'A! pperates for 1 mA. : -

8.5 Trip and Alarm Circuil Check!?

During eledtrical tests, the trip and alarm circults

are usually renoered inoperatiuve by removal of isplating
links, reley trip latches etc. It is thus masantial that
on completion of these tests, the tripping, intertripping
and alarm circuits ate checkeds
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Clgse the relay contacts by hand &fter rostoring all
the links and latches to their nricinal nositions and
cheeck that the correct sBCuUence af cyents is initiated
and the right alarm comes ifs

B.6 Scheme LChack

The purpose of this teest is to check First and Second
Rorot E/F protection alpng with asapciated Wirings

Field system connections brought on SW=1 should first
be isglaoted. Trip leads for unit tripping should 2lso
he ieolated. 1In this tost the field system is replaced
by a replica field system in the form of a potential
divider, Twa 1X/AMpctentiomsters in poarallel witkh
atation deo, cen be used as shown in the Figs 4s

With SWe1 at 'lst Rotor E/F' position close adtch F8ats
Check that VAEM-21 gparetes, Shift SW=1 to 'Balinced .
Obtein boalance on the mA mefer by cnarse/fine adjustment

of potentiometers Py and PE. Check nn *mst that CAEM33

dors not operateg Put SW=1 on 'Z2nd 1R E/FY ppeition.:
Check operation of CAEM33 by closure of swabech §2 thus
creating en unbalance which simulates a seocond rotor E/Fs
Having completed this test restore all original connectlons.

9, Maintenance

9.7 Inspections

Dretwglult cases

To inspecrt the relay, loosen the CSVeT nuts and remove the
cpuer. Roltate the latehes which xhen pravide finger holas
for withdrawing the reley chassiss The action of rotating
the latches operates 2 saitch which ienlates the trip
circuite

Diist. Filter:

Dust fPiltsrs should he examined at jmast once in 8 YERTW
If necassary the filter element should be cleaneo &3
follows:

Remove bhe Filtsr unit from LRs relay case. Remoueé tha
white/black nylon filter element. Wash the eslement in
detergent, rinse and dry. Dip the sloment in light machine
ail and shake off exceas oil, Replace the Filter upit in
tha maliay CESE.
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Attracted Armature Unilts:

The attractad armature relays ere very simpls and robust
and rarely go wrong. Unless the relasy is not operating
correctly or damage hes occurred it should be left un-
disturbed.

Electrical teste can be carrisd ocut once a year, if
desirsd, Lo verify that the relay operatss satisfactorily
gnd that the pick=-up is within the specified tolerance.

Contacta should be examined te ensure that they are cleany
If it is mecessary to claan them a burnishing tool should
be used, 1t is most impeorbtant that Filegs or abrasive
materials are NOT used far cleaning centactss

The CGEC Measurements relay teool kit contains a burnishing
tuoi suitable for cleaning contacts. Details of the kit
and instructions for its use are given in Publication MS/
3803, If the contacts are badly damged, either return the
raley to the factory er replace the contacts and procass
as set oput in "Mechanical settings'.

Mechanical Setting:

Attracted armeture units will not fFucntion correctly un-
less contact pressures, armature gaps etc. are withinthe
manufagturing tolerances. Thesse settings will not changae
during narmzl use and it is npt necassary to mako any
routine checks on them. However, if parts hava bsen re=-
placed or repaired the settincs must be readjusted.

Contacts:

When replacing contacts they should be bent slightly adjacent
to the insulating blocks, so that they exert a pressure on
» the push-rods or support arms.

Sefore commencing with the settings ensurs that

The armzture platform is lswvsl
The bottom contacts are sitting on the push=-rod shoulders.:
The push rTods are vertical

The contact tips are lsvel when viewed from front.

With a 0.010" fesler gzuge between the armature and the
corse face, closs the armature by exorting pressura above
the centre line of the cors Face. Adjust the top contact
and support so that the contacts just touch. This gives a
Follow throucoh of D.0207.

Set the contact gap to 0.070"/0.080" by adjusting the
armaturs stop.
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Using a gramme gauge, check that the top contact lifts
of P i1ts support when a pressure of 15/20 grammes is
axerted and that the bottom contact touches the tap
contact when & pressures of 20/25 grammes is zpplied,
The prezasure =hould be taken with the arm gf the gauge
pleced under the tips of the contast. Any adl justment
is obtained by increasing or decreasingtke bend put
into tha contact at the start of the setling procedurs.
Check all setting,

fpearation Indicafops: * ° y

Tha sheild must be perfectly free to drop when tha con-
tacts are about to touch or just bsfore they touch, but
never aftar, This enables that the pontects do not
clogs without the oparation indicator being displageds

Adjustment is made by bending the spring catech, which
locates in & nestch in the armature,

Contacts:
Two pesirs of naormally opan salf resat contacts and one
mir of normzlly closed self reset contacts for thes:ig.

ilura alarm,
fail 1

Contact Ratings:

Make and carcy Make and carry
continuously. for 3 seconds. Break

Y il 1250UA with maxi- 7500UA with maxir= 1250VA with maxima
ma of 5A end 60V ma of 308 and &40V of 5A and 660 volts.

D.C, 1250 watts with 7500 watts with 110 watts (raﬁ.ati'uag
maxima of S5A 660 maxima of 30 amps 50 watts (inductive)
uolts. and 6560 vpolts. with maxima af 5A

and 660 volls.
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ENGLISH
ELECTRIC

THE ENGLISH ELECTRIC COMPANY OF INDIA LTD.

HEAD OFFICE : PALLAVARAM. MADRAS-B00 043.

WORKS ; PALLAVARAM, MADRAS-600 043 & HOSUR-635 126.

OFFICES :

P.0, BOX 2540, BANGALORE-5680 025 @ P.O. BOX 117, LUCKNOW -226 001
P.C. BOX 11112, EOMBAY -400 020 @ P.0O. BOX 3306, MADRAS -600 034
P.O, ROX 2224, CALCUTTA -700 001 @ P.O. BOX 207, NEW DELHI-110 07
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