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OIL-BLAST CIRCUIT BREAKERS
TYPE FKP WITH ML 14 MECHARNISH

INTRODUCTION

The type FKP oil-biast breakers have been designed
for applications on transmission lines
. speed reclosing periormance is required.
Hig interrupiion of faults is obtained by the
use of contacts emploving the oil-blast principle of
circuir intercuption. High speed reclosing is obtained
Ly the use of 2 simple rugged linkage which operates
on low-friction bearings, and by employing arc
resistant maierials for the interrupting contacts.

Tg faciliraze insiallaiion, the breaker has skids
mounced or the front and rear of the frame. The
operating mechanism is instalied in a weatherproof
housing which is mounted on the front end of the
breaker framework. The three phases are mechan-
ically connected so as to operate simultaneously.

The FHKP trecker is svailable ir apumber of current
a v

nd voliage ratings. For the complete raling in-
formation of amy parvicular bwrezker, refer to the
hrezler nameplate.

nECEIVING, HANDLI

A1l bresksrs are assembled andtesizd at the factory.
re shipped compleiely assembled;
pushings, bushing current trans-
, moving contact members, and
ace. The operating mechanism
are shizped assembled on the front

The short circuit conditions to be imposed on the
breaker must not exceed its rating, noT should it be
called upon to operaie at voltages or currents gre ater
than those given on the nameplate. These breakers
any aititude up to 3300 feet. Use ai
reguires selection of special bush-

mzy be used at
higher altitudes

Ings.

NOTE
Proper installation and maintenance
are necessary to insure continued sat-
isfactory operation of the breaker.

The following instructions will provide information
for placing the oil-blast breaker in service and for
maintazining successiul operation. 1 should be kept
in mind that the illustrations shown in this instrusticn
book are for illustrative purposes and may not always
be an actual picture ofthe equipment being furnished.
For final information always refer to the drawings
which are furnished separately with the egnipment.
For additional instructions concerning the operating
mechzanism and auxiliary equipment, refer to the
individual instruction books for these devices.

NG ARD STORAGE

UNPACKING AND HANDLING

Crating or boxing must be removed carefully, Use a
nail puller io open the crates and donot allow either
the crate or the bushing to be struck by tools whiie
handling. The porcelains of the bushings znd cther
parts are sometimes broken by carelessly driving
1 wrecking bar into the crates or boxes. If any paris
made of insulating material are shirped separately,
they should be protected from moisture, dirt, ané
damage due to rough handling. Check all paris agains:
the packing list to make certain that no parts he
been overlooked while unpacking. Always search the
packing material for hardware which may have
lcosened in transit, All tags should be left on ihe
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STORAGE

When the breaker canp be sei up immediately in ifs
permanent locaiion and filled with oil, itisadvisable
to do so, eventiougn it will not be placed in service
for some time. The oi] tanks should be cleaned and
dried before they are filled with cil. The crating, if
used, should not be taken from the bushings unii]
after the breaker has reached its permanentlocation
and 21l overhead work has been completed.

If stored outdoors. the breaker tank shouldbe filled
with oil to protect the insulating parts. The space

(34

O prevell

hezter in the operziing mechzanism housin
energized
moeisiure

»

>
+
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I the interrupters are stored separaiely, they sheouid
be kepi insa dry room. If they must be left oucdou. >
for a short time, they should be thoroughly covereo
to protect them from the weather. Under exireme
conditions of humidity, or if the only storage~ «nace
is damp, they should be kept in suitable contziners
filled with GE #10-C oil.

Replacement parts, especially lift rods, guides and
other parts made of insulating material, shouid be
stored in 2 dry roem. It may also be advisable 1o
hang the lift rods and guides in a vertical position
te minimize the possibility of warpage, If a jevel
storage surface is not available.

DESCRIPTION

BREAKER

Each c¢ircuil kreaker is composed of an operating
mechznism and a btresker assembly mounted on a
common framework, as shown in figure 2. The
breaker assembly consisis of an oil tank, which
contains the interrupters and contacts, and 2 top
frame, which houses the breaker linkage and bushing
current transformers and supports the bushings and
contacts.

The breaker linkzge, which is assembled In the top

i_ame, is designed o give siraight line motionto the

moving contacts and o convert the motion of the

operating mecharism o the proper breazker stroke.

The brezker linkzge is connected to the operating
! diustable connecting rod.

: aseparation betweenthe front
-ank. An adjustable opening
end of the operating rod, in-

azczion and determines contact
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A closi :
loczied in each prase.

revent excessive everirzvel of the moving contacts

oD clesing ant ¢he opening dashpot is used to abserb
the energy of ihe moving parts at the end of the
orening stroke. The deshpots use the same kind of oil
ae used in ihe breaxer tank. They are seli-conizined
and will cperate properiy whether ihe oil tanks are
filled or not. Since very I;:tie o0il is lost during
brezker operation, they will reguire only periodic
inspection.

A 'brezther' (2. figurc 1} is mounted on the center
phese buffer {i¢. figure 6} to vent zny oil vapoT
czused by circuit interruption.

pid

; oil gauge {25, figure 5) instzlled near ihe lop I°H
s iznk, indicztesthe oil level directly. The correct
i normsal lemperature (200C) is indic ted
n the brezker outline drzwing 2nd by a painies line
on the gauge giass. The minimum oil level is the

-mwm of ithe visible portion of the gauge giass.
Ttis corresponds Lo the portion of the bushing which
muvst ziwarvs be immersed in oil.

ool

T
nE
i

jevel at

(e o]

i1 tank (13, figure 1} cuspended in place
ingt the Lank dome {10} by eight bolts which com-
ress a gasket. The bolts must be tight to prevent
i1 leakage by the tznk gasket curing ¢ircuit inter=-
e—eni permiis easy removal of
<*ion &pd mainiecance of the
upiers. A crain wvalve (20} 18
vpe at the bofiem of the fank so
cmpleiely pmptied. The valve
'pgged ic prevent any possible

o]
ing

1

Fach interrupter 18 mounted on the lower end of a
bushing {3} by means of an adapter, which is also used

tp permit alignment of {he interrupter.

two port openings
across the contacts
erruption.

o

allow the proper flowol
inrough the bafiles during int

{ the operation ol the
e 2 TION., Forcom-
: mechanism, see
P E] 1315,

oo
)
™

ir. the top freme iTCM

ve. We ht gashels are ‘nseried beivweentihe
flange znd ‘he top frame. Sach bushing has

- _urrent transfermers and the

-:hed wnd —¢ noved irom the

s siwrrenttrans-

NN
uPPER BOLT
LOLPTER

R

LX-AUST
PORTS

BEFFLE e’
sTACK

TURE

CONTACT
rROD

QF INTEERUPTER SHOWING ARC
INTERRUPTION

ViEWw

BUSHING CURRENT TRANSFORMER

Bushing current transfermers, Type BR are usedon
these breakers to provide & source of current supply
for operating breaker trip coils and proiective relays.
Relaying trensformers are of the mulii-ratio &ype
having lezds which preovide a wide Tenge of raztios.
Ratic znd sccuracy ciassificationior standard trans-

T
! (4 8G-4 speci

forrmers are in accordance with NERA
ficztions.

v gingle tap meteringtype current trans-
e furnished. These have compen-
specified lozdings and €=
czdings without sifecting their a
atio and accuracy ¢lassification for sian
s of 1 e »lS0inaccoriants

‘)



ted to the top
Insulation
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washers above and below the transformer protect it

irom injury. It musi be properiy centered in the
housing 0 prevent damage when the bushing is
instailec.

1 eads from each transformer are carried on the

inside of the top frame to the operating mechanism
housing. These pass through a hole in the back plate
\ .

of the nousing and through an oil sezl inside the
e housing.

Trznsiormers should be connecied in accerdance
with instruction 296 to ensure proper polarity and
correct cornections.

OiL

The specified high-speed performance oithe modern
oil-blast breaker is dependent upon the use in the
breaker of oil having the proper characteristics. It is
~ecommended that GE 210-C oil be used in these
breakers since its characterisiics, particularly at
low temperatures, make it especially suited for use
in oil-blast Lrezakers.

nis are made, the oil tank should
_( oil. Precautions must be
e dryness and cleanliness

e filling and to prevent the
rine the transfer of oil

‘led information on

FILLING THE TANK
Beiore fillicg with oil, all accessories, such as the
drain valve and oil gauge, must be oiltight. The
threads should be filled with*Glyptal or equivaient.
A plug is furpished for the outlet side of the drain
valve and shouid be usectopreventany leakage if the
valve seat becomes damaged from use.

In filling, care must be taken so that moisture will not
be absorbed by the oil during the filling process.
When cold drums of cil are brought into 2 warm place,
they shoulé be allowed to stand before opening unti!
there is no condensation on the outside anéuntil they
are thoroughly dry. The preparztion and filling shouid
be done on a ciear, dry day or adequale protection
of some kind provided against moisiure being
absoprbed. Metal or oii-proof rubber hose must De
used, as oii dissolves the sulphur inordinary rubLer
hose. This may cause trouble, as su'phur attzcks
copper.

TESTING THE CIL

All new oil should be tested before beirgplaced in the
breazker. The dielectric strength of the oil when
shipped is at least 30,000 volts when tested in a
standard gap with one inch disk terminzls 0.1 inch

apart. New oil of less than standard dielectric
strength (30,000 volts) should not * 3 in the
reaker oil tanks until its inst ‘aen
brought up to the above standa -

etc.).

TANK BEATERS

Tank heaters are provided for areas o: W ambient
temperature. Heaters should be energized wher the
ambient temperature falls below 0 F.

INSTALLATION

The insiail facilitated by
a study

these

s, ‘he=¢ drawings and all
s-ouls be consutied.

ATION

"seated so that it will be
leaning and inspeciion. Suf-
~nvided ior operation of the
S reroval of the ofl tank. The
cad high encugh so trhat it can
' tank lowered without the
in ‘he oil. Where flood

anism nousing should be

.

moving

()

MOUNTING

The total weight of the brezke- with oil is given on
the outline drawing and on the nameplate.
information will serve as a guide to the sire
the lifting means reguired for handling the breaker.
It may be lifted by hooking into the framework. When
using cable slings, do not allow the slings to strike
the bushings, as any sirain on these may cause the

to crack or break.

8!

As the breakers are shipped assembie
frameworks. it is only necessary to correct
and fasten the frame inpesitionon its focun .
foundation bolts should be laft lopse te permit The
frame to be properiy olumbed andlevelsd by inseriine
chims under the feet of the frame wherse nacassi
Afier this has been dorne, the foundation bolits sho:
pe tightened and the f~ame fastenad securely €O

foundation.




TUESE,
LEADS TO BE CON-
ARE

BEFORE MAKING ENSURE
THAT ALL
~ECTED TO THE BREAKER

DE-ENERGIZED.

PEIMARY CONNECTIONS
1 ezds should be trougnt downircm zbove if possible,
L mple elecirical ciearance mustbe provided beiween

Ah

znd parts of the crziion. such as walis,
znd framework. Leads chouid be properly
<o that the brezker ings are not sub-
unnecessary sirzins, The “ushings should
carry czble or bus per streins, To avoid over-
: ‘he cenmeciing leads must be of a current-
g capacity at least equal 1o the maximum
current of ihe circuit, which should not

‘ v
Dusn

-
i}

Connections to the breaker are made by bolted
connectors fasiened to the ends of the bushings. The
bolic on the terminal connectoTrs must be securely
tightened to obizin good contact, All joints must be
ciean, bright and iree from dents or burrs.

CGNTROL AND SECONDARY WIRING

411 conirol wires should be Tun in concuii insofar as

nracticable. Comirel wires rmust be run sep-

iv and remote {rom high tension leads and must

~ur. in the same duct or parsliglto

< urlese ihe distence tin
tficient to nrevent pessible com-

sho

wiring is suiiicl
woanicalion berween themasaresu

unirol wiring of adeguate size should be used so
that with full operating current flowing to the oper-
ating mechanism, the voliage zcross the ter minals
of the mechanism will be within the limits specified

o
Pl
L]
jo N
s}
o]
=
sy
)
n

2s stzndard for the range of contro} voltage. It is
reccrmmended fhat all . onduits entering the mechan-
ism housing pe sezled off at their entrances to the
v

5}
o
7]
s
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m

s

Comrol an
sre Tade ins

bushing current trarsformer connections
e the opersziing mechanism housing
i are provided. Con-
each breaker

cperaiing

remework of each breaker shouid
be ueuzl praciice is

A good permanent low resistance groundis essentia
for adequate protection.

WARNING

A POOR GROUND MAY BE WORSE
TREAN NO GROUND AT ALL, SINCE
IT GIVES A FALSE FEELING OF
SAFETY TO THOSE WORKING A-
EOUND THE EQUIPMENT AND MAY
PESULT IN ULTIMATE DANGER TO
BOTH EQUIPMENT AND PERSCNNEL.

TANKLIFTE
The hand operated tamxliiler tor these brezkers
consists of two porieble hoists of eitrer the chain or

cable type. They are hooked imto siois in opposite
cides of the breaker frame. The operation of the
tanklifters is shown in figure 4. The hoists being
light znd portzble are easily carried by the main-
tenance CTEW.

PRECAUTIONS
1. Defore removing the tank or doing any work on
the breaker,
circuits azre open and effectively

make certain that the primary
grounded.

ke i 10

"
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TANK LIFTER

(9

1



-9

e

L

1‘
]
[
i
1

POSITION

ve
AT~
c.as:c,oll& ' .
“ﬂ_l—;
= ———
| S ———
z,;—?;:
g B upant
L Y
e st — \
MEASJ‘QEMENT
FOR TOGGLE
POSITION
SECTION A-4
(144C4506)
1. Front Crank Cover 13, Breather
2. Operating Rod 14, Closing Buffer .
3. Front Coupling 15. Aralvzer Rod Coannecticn
4. Front Crank 16. Lift Rod
3. Front Link 17. Cross Brace )
€. Conneciing Rod Coupling 18. Lift Rod Coupling
7. Guide Crank 19. Linkage Arm
8. Connecting Rod 20. Lever Pin
8. Connecting Rod Coupling 21. Opening Das}‘lpot
1¢. Conneciing Link 22. Qpening Spring _
11. Lever 23. Follow-through Szoring
12 Llever 24. Opening Spring Cover
25. 01l Gauge

o

FIGURE 5

BREAKER LINKAG

Mzke certain that all control circuits are de-
energized until electrical operation is to be
periormed

Yxercise eviremsz care when working on the
operazing mechanism. See the mechanism in-
struction boox {or additienal precauticns and
insiruciions.

Operaticn of ihe TZrezxer in air 1s nol recom-
mended, although a few alir operations are
permiited to check the stop clearance.

For

mzanual r to the mechan

insiruciion !

ADJUSTMENTS

Although the breaker has been completely sel ug,
adjusted znd tested at the factory, it is recom-
mended that all adijustments be revie~2d to make
certain thzt no change has occurred during shipgment
and installztion. The brezxer should be clagad siowly
by hand. tsing the mainienance closing Zevice. io
see that it is smooih throughout clesing,
binding occurs, and that no excessive play is not-
iceable between parts. Electrical operation should
only be attempted after it is certain all ad’ustmenis
are correct. Details of the breaker adiusiments 12
contained irn the following paragrapns.



Compiele ins
mechaniem 3]
echanism instruct

Ticine she iznklifter, 2s chown in figure 4, the tank
can pe joweres, lezving the contacts and pole unit
mechapisms accessible for inspection. Thetrip Jatch
of the cperating mechanism is wired in place during
shipmen: and ihis wire mus: be removed before the
adjusiments can be checked. A1l blocks and wire
uced to hold parts in place during chipment must be
removed before the brezker is irippec open.

LINKAGE POSITION AZIUSTMEINT

The position adjust: eatis the meszne of defermining
the correct treaker.inkage position whenthe brezker
is closed.

Tsing the mzintenznce closing Ceivice, SloWIY clese
the bresker uniil the p leieh of the operating
mechanism just falls intopiace ioheidihe mechanism
in the closed position. Topreven: accidental cpening,
insert the blocking devices per the mechanism
instruciion bocok. Meazsure the lift rod setting on the
cenier phase ag shown i fizure 5. This measurement
ig 7.2¢ inches plus or miaus 0.12 inch.

The first anc third phase 1ift roc seitings are plus or
mipms 0.12 inch irom the sziting obtained on the

cenier phase.

ez the external toggle cetting. This is 0.88
nch pius or minus .04 inch.

the lift rod fo ihe lever pin {20, figure 5)
ite hrezker closed. This should be a

.84 inches. Ii is zafficient to measure
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as well as
, have right- and

these rods will

the wvertical of
lefs-hand <hrea
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reduce these cs ‘ugtment of the toggle is
atizined by leosening the locking boit in the {ront
coupling {3} and the cimilar locking bolt (not shown)
on it

Yo mechanism end of the gperating rod. Turn
thiz rod c¢iockwise from the top ic cause shorterning
sinz of the toggle. Lengthering the

roeple. 1nis procedure will
ireaker linkage of
Tightenthe lecking
ag 2nd the lift rod

<
2 c

ould cpen up ihe
th

the breaker
er.cth of the

o
&)
-i

When zdiustment is completed, besure all hardware,
locking bolis and plates are tight.

CLOSING BUFFER ADIUSTMENT

The clesing bufier is set al the factory 2nt
not require further adjusiment. - hese unite are set
ip conjunction with the lift rod cetting znd external
toggle, and a change in either may reguire adjust-
ment of the other. Witk referencetoiigure €, znd the
brezker in the closed position, the agjusting disk {9}
ic turned down. As 2 siarting point in making this
the top of the zdjusting disk may Lbe preset
1.00 inches below the top

should

setiing,
initizliv w0 approxima;el_\'
of the buffer housing {B).

T2 - L2

.

16184321}
1. Preather §. Bufier Bousing
2. Locking Wire 9. Adjusting Disc
3. ‘0’ Fing 1¢. Srrings
L, Ccver Boli 11. Srims {Used For
5. Cover Phase Leveliing)
5, FPlug 12. Plunger
7. Gasxet 13. Lift Pod Coupling

)

(M

VN
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(3} an. inic cnecf tbe holes in the zdifusting disk {2}
to prever asdiusting d;sh i om :u:‘ning_ winlle
tightening the caver boit. Remove the rod afier the
cover boir 15 tight and inseri the pipe plug (£) and

the locking wire [2)°

INTEERUPTER ADJUSTMENT
After the Lreaker linkzge is adjusced, the coniacts
should be checked Refertofirure £. The interrupters
(B) which are f{as:ened to the lower ends of the bush-
ings (4! must be alicned fto a vertical position, with
the two exhzust ports of each interrupter facing the
tank 2s shown. Visuzlize z straight line through the
center phase lift rod and through the center of each
interrupter in furn. This line should pass exactly
besween the two exhaust ports of each interrupzer
when the poris face towards the breaker tank. The
use of z spirit leve! wiil zssist inzaligning the inter-
rupter. Loosering the adzspter clamp (6] allows the
interrupter tc be moved In any direction about the
vertical. Additional laseral adjusiment is possible by
loosening the bushing mounting bolts and changing
the seating of the bushing. The contact rods move up
through the throat of the chamber and, therefore, the
centerline of the interrupter should coincide withthe
centerline of the contact rod {10). The creossbar (11
and 12) is slotied so that by loosening the locknuts
the contact rods can be moved in or out to obtain
alignment with the throat. The contact block can be
turned end for end to obtzin addiiional adjusiment.

CONTACT WIPE ADJUSTMENT
1. With the breaker closed, measure distance 'a'
ffizure 7) for each interrupter.

* - 1
4 eguals 'b'foreachinterrupter.

inn derived from glass tube length (nom-
less cesting projection {nominal} and less
.82 in-h for clearance.

3.00 - 0.82 = 9.74

czndle length above the block or blade to

ct touch for all interrupters
Screw only the candles down
ing all touches simultaneously
travel.

NOTE

as checked by
ouch line on the tr
rnce beiween this
line represenie contaciwipe and

2n 050 and 0.%4 1

4+ 0.B8
+ .06

Y

MOVING |\
CONTACT
{CANDLE)

i

i _— GLASS TUBE
X .

J

° 1 -

i CONTACT BLOCK CONTACT BLADE

FIGURE 7 GLASS TUBE INTERRUPTER

adjusiment of the contacts without the necessity of
dropping the tank at a future date, The bellset wipe
is not an indication of the condition of the contacts.
The bellset wipe does not equal the contact rod
insertion intc the contact fingers due to the curved
portion of the contact rod and the curved portion of
the contact fingers breaking contact while the contact
rod is still inserted in the finger cluster.

To change the contact insertion, loosen the locknuts
and rotate the contactrod (10, figure 8}in the approp-
riate direction. At the same time there should be at
least 0.5 inch clearance between the botiom of the
interrupter and the crossarm (11 or 12} with the
breaker closed, so that overtravel will not damage
the interrupter or contacts. Tighten the locknuts
and recheck all the contact adjustments and align-
ment. With the breaker properly adjustied, the
contacts of the three phases should make and break
at zpzroximately the same time, or within 0.28 inch
of each other.

1f ductor readings are to be made on the breaker,
they should be checked before oil is placed in the
tanks, A 100 ampere ductor shouldbeusedto measure
the resistance of the contacts. Checkingthis way wili
eliminate the necessity of draining the oil sheuld a
high rezding be iound. A complete pole unit (busking
terminzl tc bushing terminal) should measure 400
micrehms or less when new. The reading should not
exceed 70C microhms after the breaker has been in
service.

It is a good practice to check the bushing current

transformers before placing oil in the tanks. T? ans
damage has occurred in transit or installation it can
be correcred with a minimum of lost time. Thi
proce e zis0 insures the removal of any
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IREAKER UNIT

gs zfter the completion of faciory tests
ticr of *he custemer’s permanent BCT

g connections which may have been left on
the BCT lea

the oii le
oil level
cpened.

The =troke of the brezker, which is the total move-

ment of the lifz rod (10} irom the fully closed ic ke
fully open position, should measure 12 inches pius
or minus ©.26 inches as specifisd on the outiine

drawing. The minimum stroke of the lift rod {frem
the fully closed position during a reclose operation
must not be less than 10 inches with the brezker
contzcte in GE £10-C oil. The dashpot should be ihe
final stop of ihe breaker in the open position. The
Lreaded to permiv adjusiment for ihis
ng the dzshpots shortens the siroxe
shem lenginens it. When making 2djusi-
ashpots shouléd be made to operate at

z

me fime.

The normezl oil level at 20 C is indicaled on the out-
line drawing. A float type oil gauge is supplied. The
range between minimurm and maximum isrepresentea
by the visible portion of the gauge giass and covers
a temperature range from plus 40 C to minus 3¢ C.
The oil level at zny inlermediate tempersziure is
represenied by a proportionate part of the gauge
range. It is important that ihe oil level never falls
helow the min'mum level. This is selected so that
the jower porcelzin of the tushing will always be
immersed znd prevent corona discharge frem the
ground sleeve,

e s s Yoy
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;. Closing Buffer
Beam
. Support for

T

O I
I
w
it

@ oom =1

5 grruple 1¢. Lift Rod

6. Grounc Sieeve 11. Opening Dashpot
of Busting 12, Liit Rod Guide
FIGLURE S ZREALAKER LINKAGE
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OPERATING MECHANISM CHECK

Visual inspection of the mechanism should be made
ip see thal all cotier pins are in place, ail puts and
terminal comneciions tight, no binding presezi, and
that the mechanism is properiy lubricaced in accord-
ance with the mechanism instruciion book.

SPEED ADJUSTMENT
After compleiing the preceding installation adjusi-
menzs and inspectien, and afier filiing the tank with
oil, the breaker may be operatedelectrically te check
the speed adjistment.

A travel analyzer should be attached to the breaker
to obizin an accurate travel record of breaker per-
formance. A £10-24 {apped hole is located in the top
of the lift rod coupling, as indicated in figure 5, to
accommodate the rod used with the travel analyzer.
Access to this tapped hole is by removal of the
breather ({13, figire 5) which is screwed into the
closing buffer assembly. The travel analyzer (2,
figure 10) is readily mounted on brackets.

The openingspeediscdetermined by drawing a straight
line through iwe points on the travel curve (see
figures 11 ancd 12). One point is to be located on the
opening curve 1.12 inches from the fully closed
position. This is the point at whichthe contacts part.
The sz2cond point isto be located onthe opening curve
6.12 inches (measured vertically} from the fully
closed position. The slope cf this line is an indication
of the opening speed.

If it is found necessary to readjustihe opening speed
of the breaker, change the setting on the opening
spring (22, figure 5). By setting this spring to have
less compression in the closed position, the opening
speed will be reduced. It 2lso follows that by setting
the spring to have more compression in the closed
position, the cpening speed will be increased. Any
acjustmen: of the ¢coening spring will chnarge the ad-
justment of the coniact stop ciearance. After adjust-
ing the coperning szring, check the contact ciearznee.
Readiust 25 necessary.

in

m

1

two points located 1.12 inches and 2.12 inch

the fully closed position. The closing speed is con-
troiled by the ogperating mechanism. There is no
adjusiment for the closing speed. For additional
information, consuit the mechanism Insiruction book
peying partizular attention to the sectiononINSTAL-
LATION ADJUSTMENTS.

i

The overtravel of the lift rod must not exceed 0.26
inches. The bast way toaccurately measurethisis to
place wame puity about 0.50 inches above the pencil
head on the anzlvzer, with the breaksr in the closed

PP

(H4475)

1. Analyzer Support Brackets
2. Straight Line Travel Analyzer

FIGURE 10 INSTALLATION OF
TRAVEL ANALYZER

position. Tripandclose the breaker. Ifthe pencil head
does not touch the putty, move the putty down, and
repeat this operationuntil the pencilhead just touches
the putty during the closing operation. If the over-
trave! is found to exceed 0.26 inches, check the
buffer setting.

When opening in oil, the breaker should openthe full
stroke. The travel curve will be accegpiable if the
incicated rebouncd is less than 0.62 inches. A slight
variation between the three phases within the above
tolerance is permissibie.

SUAMMARY OF ADJUSTMENTS AND CHECKS
Reler to figure 18 for physical location.

With the tank off:

A. The overiravel stop setting, which is used asan
indication of the intern-l liff rod setting, should
be 0.26 inches plus 3.,15 inches minus 0 with
the breaker in the closed position.

B. The toggle posifion, which is an indicationofthe
tocgle linkage, should be 0.88 inches ples or
minus 0.04 inches inthe breakerclosedposition.

C. hase 1 and phase 3 lft rod setiings =r
compared with the lift rod selling ocfiphasel 2
must be within plus or minus 0.12 inches of th

s

[P

[o P ]

position.

D. Phase 2 lift rod sefiing should be 7.28 inches

11
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TABLE OF ADJUSTMENTS

For Tuture reference, the initial adiusiments and checks of the breaker at the time

of irstallation should be written in the appropriate columns of the chart helow.

Extsrnal Overiravel Siop Setting 0.2C ir ‘bes + 0,015 inches -0

Lifi Rocd Setting (Fhase 2)

Stroke 12 inches = (_2€ inches

T.%6 inches = 0.12 inches

~if* Fod Setting (Phase 1 and 3}

1ift Rod to Lever Pin Clearance (Minirmumj
Txternal Teggle Setting
Preliminary Cloging Buffer Setting

Centact Wipe {Electric aly

Contact Stop Clearance

b1

rarts coid - «0°C

(A1

*lew Cerizote - Microhms

Used Conincle - Siicrohms (Maximum)

Tart Contacts in Any One Fhase

roassbar to Interrupicer Minimum Clearance
Crossbar 1o inierrupter Nominai Clearance

~ontzct Desictance - (Using 100 Ampere Dnactor)
1 )

————

Phrase 2 setting dimension
= 0.12 inches

2.94 inches
0.88 inches = 0.04 inches

1.00 inches

0.62 inches = 0.12 inches

0.€5S inches = 0.08 inches

L3
oo

0
0

s

Within 0.04 inch of each other
Within 0.26 inch of each other
0.5 inches

(.94 inches

£.62 iuches
7.50 inches

3.0 oveles

']



TABLE OF ADJUSTMENTS {Certinued]
.5 {Phase 1§Phase 2} Phase 3

Opening Speed from iully ciosed

(1-1/8 inches to 6-1/% inches) 10.5 to 12.0 feet per second

{14.4 through 45 KV Breczkers) ;

38kY - 3000 Amp 8.5 to 10 ft per second t

Opening Speed from fully closad

(1-1/8 inches tc 6-1/8 inches) 10.5 to 12.0 feet per second

(69 KV Breakers)
Closing Speed from fully closed

(1-1/5 inches to 2-1/8 inches) 8 to 14 feet per second

(14.2 through 69 KV Breakers)
Overtmravel (Maximum) On Closing 0.26 inches
Rebound (Maximum)} On Opening 0,62 inches
Rebound ('\;a.u.l.um) On Closing 0.38 inches
Closing Time (Aaximum) 20 cycles
Closing Time {Nominal) 10 to 15 cycles
Reclosing Time (Maximum) 20 cycles
Minimum Dropout on Reclosing (in Oil} 10 inches
Nominzt Dropout on Reclosing (in Oil) 11 inches
Lift Roc Cieargnce in guide bloek D.0153 inches
Note: The opening spring cover (24, {igure 5) must be in place before operating the breaker.

plus or minus tnsed
pesition.

sprirg cempression is
4.5 KV breakers and
KV breakers. The

~ing should

Thke romira! ocpening
1 inch for 14.4 through 2
1.5 inches for 46 and 62
compreased length of the opening sp

not be less than €.62 inches.

.
~t
aci

The ccn® wipe, which is the insertion of the
coniact rod inio the contact segments, is 0.62

inches plus or minus 0.12 inches.

.
e n
[

0,88

onéact stop clearznes should measur
lus or minus 0.06 inches.

The minimum clearance hetween the crossbar
and the interrupter is 0.5 inches. The nominal
cyocv"']cn' is 0.94 i_n»:'nes This is measured in

I

With the tank in place and filled

A. (Contact opening

Ler sitrckz shou'd be 12 inches plus or

The bresz
Q.26 inches.

minus

The lift rod should hang in azn approximately
verticzl position with a clezrance of approxi-
mately 0.015 inches minimum between the guide
block znd the side of the rod in both directions.

The lift rod to lever pin clearance should be a
minimum of 2.94 inches withthe breakerclcsed.
Measure on phase 3 only.

ith oil:

speed, - refer to Table of Adjust-

ments.

-
U



B, Overirz

osing speed, 5 io 14 feet per second

. Contizet
for 14_4 through 68 KV brezkers.

FINalL INsPeCTION

1 See 1hzt 1ne brezker is pr perl\‘ cet up and leveled
on its foundation within a 1/4 inch over 1the irame
beight

2. See 't‘:‘ t 1! nuts, washers, bolts, cotler pins,

gs and terminzl connections are inplace
:¢ned. The r'znd puts an al! valves znd
tin 4 be checked to see that they

cientiy tight io _1exent jeakage. In
land nuts, preczutions should be
reven: demaging the packing throegh
pressure
3. T insulated wiringto

csceethzinodamage
hazs -esulied during t znd test for

possitle grounds or short circ

bearing surfaces of the operating
znd brezker linkage have been

5. Make certain that the dashpots are filled to the
proper level.

" Mazake certain that the tank is filledtothe proper

level.

T, Mzke cerizin that ih ir.s z1lztion adjusiments
and cperziing adiustments have been thoroughly
checked

covers znd bolted ceonnectiens are
znd ihat all pipe plugs for
are properly installed and
t the entrance of moisture.

o on

The mechanica
energy for Conirol
licabie for
rating mech-

cn

!ng’
\\‘-nen Te-
the closing
moves the
a dC\\’I‘:WaT‘d

PERAT

Breaker Oil Tank

Breasker Framework

Tank Lug

QOperning Spring Cover

Clesing Bulifer

Tank Lifier Support Bracket

Tank Lifter

Vertical Operating Rod =znd
BCT Lead Cover Box

. Cperating Mechzanism House

m-l_G'JUT»h-DJtQH

[$e]

GURE 13 TYPE FKP ZEREAKER - TANK [N PLACE

ION

The opening operation
operation,

part, dra \ir\

rods and

The rressur

mast the

arcs telween ihe les in I
operings, as shown in figure 3, carrying the arc
producis away [rom the contacts and out of the
interrupter. Thus, ‘engihening and cooli

! zta ‘

increased «né a
rot me-establish
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MAINT

Te meintzin dependable service and safely of power
ecguipment, it is recommendedthat 2 cefinite schedule
be set up and follewed, zs serious shuitdowns can be
avoided by locating potential sources of troubleinan
early stage. & periodic lubricatior of parts subject
to wear is also vitally important for the successiul
operation of the breaker and operating mechanism.

WAENING

AR Ty parClumca 1

BEFOEE ANY MAINTENANCE WORK
IS PERFORMED, MARE CERTAIN
THAT ALL CONTRQOL CIRCUITS ARE
DE-ENERGIZED AND THAT THE
BRCAKER PRIMARY CIRCUITS ARE
CPEN AND EFFECTIVELY GROUND-
ED. DO NOT WORK ON THE BREAKER
OR MECHANISM WHILE IN THE
CLCSED POSITION UNLESS THE
PROP AND TRIP LATCH HAVE BEEN
SECURELY WIRED OR BLOCKED TO
FPREVENT ACCIDENTAL TRIPPING.

PRECAUTIONS

Be sure the breaker is disconnected from all
electric power, both high voitage and operating,
before inspecting or repairing.

Afrar the breaker has been disconnected from
the power lines, grounding leads should be prop-
eriv zrcached before coming in contect with any
of the breasxsr pacis.

Be sure the nreaker tanks and irame are well

groundec.

ntenznce closing device to assist in
vments, Thisisth eprl'nar\ pUrpose
ecause it permits slow closing.

cn

N |
[ A

1
8]

fe

1o

[ On where a2 combination of
fzulf 2ary 2nd repztitive op»:-r::ion is en:our:‘:ered, an
it H r anv sesvere fault

on 15 recgmime
n

Tis

—r

Wore

e ¥

<ANCE

The contacts and bafiles mnst be repiaced afier th:
brezker has interrupted a total of five times th-
rated interrupting current of the breaker. This is
known as '‘integrated amperes’ and is the sum o
all currents, normal switching current as well a:
fuli rated fault current, inierrupied by the brez=e:
contacis.

1. The condition of the contacts should be checked
See that they are zligned, and that the coniac
surfzces bear with firm, uniformpressure.

[

The qua‘ltv of the oil should be checked. Qil ir
service should be iesied ai frequent intervals
three month periods are recommended,

legs

If the dieiectric sirength of the oil tests
than 22,000 -olts, it should be filtered.
When sampling oil, the sample container shouléd
be a large-mouthed glass bottle. The botile
should be cleaned and dried with benzine and
free from moisture before it is used. A dry
cork stopper should be used. The sample of the
pil should be at least one pint. Test samples
should be taken only after the oil has settled
for some time.

Samples should be taken from the valve at the
bottom of the tank and suifficient oil shouid first
be drawn off to make surethesamplerepresents
oil from the tank proper and not that stored in
the drain pipe. A glass receptacie is desirable
so that if water is presenit ii may be readily

observed. If water is found, an ln\Eb ization of
the cause should be made and a remed a;piied.
Excessive water is indicztive of leakzge some-

where in the breaker structure.

3. All insulation parts should be thoroughly cle aned
to remove all traces of carbon whick may
remain after the oil has been drained irom he
tani. 1t is recommended that the oil be removed
and the tank cleaned at regular intervals beccuse
filtering the oil alone doesnotremov rethe carton
which adheres to the inside of the tank,

4 The breaker linkage lubrication should be
checked. All be=r should be
with BEACON ! 'r’\p~ f No
Q1il every 2 yveors.

.

in
positi T“
pots use GE -r—lO C breaker oil. The da:rﬁ ISR RN
be examined to see that the pision works Tee'™ &

that there is no sludge present.
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1. Cap 8. Gasket

2. Piston 9, Washer

3. Cover 10. Cup

4. Washers 11. Ball

5. Fill Pipe 12. Spring

6. 0il Seal 13. Locking Plate

7. Cover 14, Cylinder

FIGURE 14 OPENING DASH POT ASSEMBLY

.

sure.

7. Inspect the bushing supports, as the vibration
due o the operation of the breaker may cause
the hushinzs to move slightly and result in
misalignment of ihe contacts.

8. Clean the bushing porcelains at regular inter-

vals, saspecially wnere abnormal conditions

arevail, such as salt deposits, cement dust, or
1 es, to avoid flashover as a result of
‘f3reizn substzaces on their

3
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4
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zion
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All bolts, nuts, washers, cotfer pins, lockrings,
and terminal connections should be in place and
oreoperly tightened, The gland nuts on the valve
should be checkadio seethatthey are sufficiently
tight to prevent lezlkagze. In tightening a gland
nut, precautions should be taken to prevent
damaging the packing through excesslve pres-
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1. Upper Adapter and Clamp
2. Lower Adaster
3. Stationary Contact Fingers
4, Interrupter Unit
5. Contact Red

FIGURE 15 LOWERING THE INTERRUPTER
FOR INSPECTION

If a water solution under pressure is used to
clean the bushing porcelains, care mustbetaken
that the stream of soiution is not directed at the
Lreather {1, figure 5} locatzd ontop ofthe buffer
housing. An axcessive stream of solution di-
rectad up at the oreather might permit some of
the solution to enter the breather and damage
the irsulation. The Sreather may be removed and
a pipe plug installed properly during a washing
operation of this type. Make certain the breather
is installed properly afterthe washing operation.

Checl all adjustments of the breaker linkage and
contacts as explained in the section INSTAL-
LATION ADJUSTMENTS.

Consult the operating mechanism instructicn
book for #aintemance recommendsiions on the
operating mechznism.

Akt

1t the nroper ieval ia the tank,

[/

ge “hat the ail is

)
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Upper Adapter

Adapter Locking Bolt
Locking Nut

Locating Pin

Insulzating Shim
Assembly Nut

Lower Adzpter

Set Screw

Contact Assembly Support
10. Upper Insulsting Spacer
11. Flexibie Connector

12, Contact Stop

13. Spring Retainer

14, Contact Spring

15. Spring Cage

16. Contact Finger

17. Arcing Tip

18. Exhaust Port Opening
18, Contact Rod

20. Baffle Stack

21, Interrupier Tube

29. Lower Insulating Spacer

D0 =1 M O b ) RO

* Torque to 200 to 250 in.-1b.

FIGURE 16 STANDARD INTERRUPTER - CROSS SECTION VIEW

jsi)

ciust-

ATION

REPAIR AND REPLACEMENT
INTEERUPTER AND CONTACTS

.oved, and the breaker in the
rrerrurters can be lowered for
air by removing the =six assembly
} or the studs which pass through
into the interrupter tube,

With tne oll tan=
-

centaining the extended arcing tip {17) on the contact
stop (12}, Remove the flexible conneciors (11) irom
the fingers. This permits removal of the contazt
finger assembly.

Before contact fingers can be changed, the spring
retaining ring (6, figure 19}, which is mounted 2rounc
them, must be removed. This ringcanbepried loose
with a szrewdriver affer removing the cotier pins.
To change it

e the arcing fingers and the currentirans?
fingers, special tools are used to compress all the

2

(8

1. Set the coriact fingers (3 and 8)inthe alignmao
block (4) with the contact ends down. i
contact fingers [3), havingthe Elkouile extension
will fi: into the slot of the alignment block.

g
c

% Place the spring guide (3] in position anc inszm

et



N

.

20

P

"
TR

72.5 KV ONLY

ran

prerkebary
Y

DOOK
i

SEAAT
£

p
(.
G

AN

&
Paras
i

b

St

€4 g

i
EULAN

T

L

)

ISV

P

Aot 4 G €
P LR

MM

3
J

iy sy

2
-~ -
.

/

R

1.
3.
4,
5. Pesi
€.
T.
&.
VIEW ‘& 5.
10

Clamping Bolt
Resistor Lead

Screw s
sior Lead

Locking Nut

Assembiy Nut

Insulzting Shim

Fesistor Terminzal Screw
. Lower Adapter

!
1
g
]

stor Supper.

16. Interrupter Tube

17. Flexible Connecior
15. Ccnizct Stop

16, Spring Retziner

20. Contact Spring

21. Contact Spring Cage
22. Arcing Tip

A
23. B
24. C
25.
26.

.

28.

30.

36.
3.
38.

{144C4509)

FIGURE 17 CAPACITOR SWITCHING INTERARUPTER

Plzce :he Lrass reizining rings {2and6)into the

untzpered end of the cviinder {1). These are

identical rings, cne being used 2s 2 spacer tool
sand the other as a part of the contact finger
zssermbly.

»znd press

it

three cotfer pins, spa
on the horizontsl cen

4
35, Spacer Pin
Resistor
Resistor T
Resistor L

affle Stack

ontact Finger
Contact Rod

Cotter Pins

7. Exhaust Port Opening
Pin

% (Contact Finger Spring
Contact Finger

31. Resistor Finger Support
32, Resistor Lead Screw

33. Lower Insuiating Spacer
34, Resistor Suppor: Sracer

The coniact assembly is now ready for installziion

in the interrupter. Using

the alignment block (4} to

insure egual pressure on all fingers, push the finger

cluster onto the end of

interrupter being certain
finger linzs up with the mark:

contact

Py

L

T
ol

I

he meunting stud in the
he location of the arcing
vhich was put

the spring re-
‘er &S 2
] the

iever.
rose
~ed
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disaszemniy ¢f the inferrupte
, cacer {17), a

spacer (22) can be lif -
make certain that the exhaust slotsinthe bafiles
face the exhaust ports (18} of the body tube.

When reassembling the interrupter, care must be
taken that locating pins in the insviating spacers and
baffles are properly installed in their respective
locating holes. This will insure thzi the exhaustport
of the baffle stack is located af the exhausi port
opening of the interrupter tube.

The upper insulating spacer (10)skould extend 0.015
inches to 0.06 inches above the interrupter tube (21}
This proirusion makes ceriain that the haffle stack
{20) and spacers {10 znd 22) are heldirn place tightly
when the interrupier is completely assembled. The
0.015 inch to 0.G6 inch dimension is adjusted by the
insulating shims (5). Whenthe items which go into the
interrupter tube are installed, put the interrupter in
piace on the lower adapter (7), making certain the
arcing tip (17) lines up with the slotin the baffie.

After assembly, check to see if the baffle stack
exhaust ports can be seen while iooking inlo the
interrupter through the exhaust port opening in the
interrupter. If it tan not be seen the interrupter is
incorrectly assembled.

When remounting the interrupter and adapter to the
bushing, a spirit level should be used to insure
vertical alignment, Furthermore, upon completion of
maintenance work it will be necessary to review all
contact adjustments as explained in the secticn on
INSTALLATION ADJUSTMENTS,

CAPACITOR SWITCHING INTERRUFTER (FIG. 17}
The capacitor switching breaker is somewhat different
from the standard breaker in that the capacitor switching
breaker has interrupters which conrain resistors and
resistor finger essembiles whereas the interrupters in the
standard brezker do not.

The capacitor switching ability of the capacitor switch-
ing breakers is giver in the tabulation below. At diffsrent
voitages within the ‘K’ factor range the capacitor switeh-
ing ability is reduced.

zerrupter tube (16

The resistance must be plus 5% minus 107 of the siates
vaiue per interrupter but must be within = 5% of eaeh
other in anv one phase. The contact adjustment ant
¢hecks are identical with those of the standard interrupter

BUSHINGS

Litle or no maintenance is reguired of

other than a periodic cleaning of the porzelains. Ir
locations where abnormal conditions prevail, such as
salt deposits, cement dust, ete., it should te recog-
nized that a special hazard exisis and the bushings
stould be cieaned regulzrly to avoid accumulations
or the external surfacesthat mightcause zflashover.

=

]

by

If removal of a bushing is reguired, it wiil first
necessary to remeove the interrupter. The bushi
can be removed and installed from the top of th
breaker. When reinstalling the bushing. make certai
that the gasket betweenths top frame andthe mouniirg
flange of the bushing is in good condition. The
mounting bolts should be tightened gradually and
evenly, and all interrupter adjustments should be
checked.

fal e
Mmoo

=]

BUSHING REPLACEMENT

If several or all six bushings are being replaced it is
recommended that the bushing positioning be established
by using the locating template. This tempiate 268A5173
can be readily made from a 30.0 inch blank of 1/4 inch
hardbeard, or fibreboard.

The template is threaded on to the lift rods from below
and clamped as illustrated so that the upper interrupter
adapter casting boss just enters each hole.

The position of each bushing can be adjusted by using
shims at each mounting stud - shims such as 216A7278
P51.2. Shim only three studs (not the four). One shim
will be the principal adjuster and the other two of half
thickness as gap fillers. To ensure gasket compression
for weather sealing, no more than 3/16 of shims to be
used. Weathersealing after tightening can be assured by
using a caulking compound.

o™ 1

Each bushing adapter boss should be concentric in the

Rzated Capacitor Switching
Resistance per (Single Bank)
Breaker Interrupter [Capacitor bank nameplate rating
KV-ATSTPS kv in ohms kVAR at kV indicated
Grounded Bank|Ungrounded Bank

FrP-15 15.0 15 24000 24000
FRP-38 38.0 83 30000 30000
Frr-+8. +8.3 130 202000 20000
FiP-45. 48.3 50 22000 20000
o FRP-TL 2.0 528 20000 17500
FRP-72. 720 26 20000 17500
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Spring Guide
Retaining Ring
Contact Springs

Main Contact Fingers

Tapered Cylinder
Retzaining Ring

Arcing Contact Finger
Contact Alignment Block

[l
mw -3 O

Step 1

(E2450} (E2448)

T2448 5
Scep 4 ( } Step § (E2452)

FIGURE 1¢ ASSEMBLING CCNTACT FINGERS
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— ——BUSHING

3-PHASE
LINKAGE

SUPPDRT

BUSHING Pé{ TTONING
TEMPLATE {0,\:.5?-51 73}

A

{H7084)
FIGURE 20 ASSERSBLY OF BUSHINGS

iemplate hole , within .060. top {rzme, as shown in figure 2. To remove the
bushing current trensformer, first disconnect the
transfermer lead wires. Loosen the zdapier clamp
{6, figure &) and remoVe the interrupier unit, Remove
the three zssembly nuts (&, ficure 1) permitling the

lignment of moving centacts to the interruplers will be

-aight forward aiter proper ositcning of the bushings.
b5 - - =}

BUSHING CURRENT TRLNSFORMERS supporting plate (7} znd the rurrent transiormer (4}

Trzpsiormers shouldbe conpectedin ac cordznce with to be Jowered.

tpstruciicns 296 to be sure of proper polarity and

correct conmnections., If it should be necessary 0 Bushing current transformers may he installed cither

replace & iTsnsiormer, care must be itazken to see Yefore or zfler the bushings are in place. Insulation

that ihe eal of ihe transiormer carrving a white washers above and below the transformer proiect it

merk is placed upwards. from injury. It must be properly centered toprevent
it from becoming damsaged when the bushing is in-

Bushing current iransiormers are mounted in the  stalled.
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SUGGES

TED MAINTERNANCE ..

SCHEDULE

WARNING

BEFORE ANY BREAKER WORK,
COMPLETE ALL SAFETY PRO-
CEDURES INCLUDING: OPEN AND
ISOLATE THE BREAKER AND
GROUND THE LINES, FRAME AND
TANK.

Minor Service - every 6 to 12 months

1. Take an oil sample and test for: colour, water and

dielectric strength.

If the test indicates that the oil is in poor condition,

drain the tank and refill with good oil. Check oil level.

. Repair any points of water entry if the oil contains

much water. Inspect bushings for breakage and
contamination.

3. Check that heaters are working.

4, Clean housing and paint housing and tank if needed.
Chack housing for main leaks - seal if needed with
caulking or new gaskets.

5. Operate breaker, under chservation, from local and
remote control.

[

o]

If 5 breaker has been out of service for several weeks,
this Minor Service should be zlone bhefore it is re-
energized

Major Service - arnual 10 5 vears.
Criteria for this inspection and overhaul] pericd are:

experience and service history

fault interrupiions

heavy = 1

signs of distress such as heavy smoke or oil throwing
Table 8 of AXN. Ca .08 can be used as a guide tc

setting the S._hed"le e.g
a) 5 full fault ¢close- open operations
b) 10 50% fault close-cpen operations
¢} ¢) 20 35% fault close-open operations
d) 1 full fanlt and 100 load switchings
e) 125 lead switchings

Take an cil sample and test for: coiour, water and
dieteciric strength.

b) If the test indicates that the ol is in poor condition,

drzin the tank and refill with good 20kV minimum

oil. If the oil was black and dirty, ciean the wank

and bushkings, Use clean oi! for wipe downs not

i. a)

solvent cleaners. Disconnect the tank heaters b

fore lowering or draining.

Inspect the interrupters - interrupter contacts {

damage, burning. Replace the contacts if the t&

are burned 50% or more.

b) Clean the interrupters, baffle stacks, etc.

¢} Check verticals of frame, interrupters, guides, L
rods, moving contacts. Check horizontals of ero
arms (blades).

d) Check the tank gasket, bushing tightness and cas
pot motion by hand pressure. Check the dashp
oil level.

) Clean breather - separating vent. Remove pebhi:
(if of this type) clean them and reassemble.

f} Slowly close and open the breaker if possible ar
check for smooth non binding motion, {or cente
ing of moving contacts in interrupters, for eve
touching of buffers and dashpots.

g} Check for 3 phase contact touch using lamps (SE
CONTACT WIPE ADJUSTMENT).

h} Close the breaker and take Ductor Readi xgs
meain path resistance at say 10 amps de. 1t
reading is high then recheck with 100 amp:.
record of readings will esiabiish what it normal
the list at the end of this schedule is basad upc
the factory limit for new breakers plus 100%.

I
o,

Hish readings should be investigated by localizir
the high spots, by point to point measuremen
Surface cleaning and tightening should lower tr
reading. Measure the interrupter resistorohms {
the breaker is so equipped).

i} Check mechanism for cleanliness. Lubricate e
lubricate journal bearings with two or three drog
of no. 10 or 20 lubricating oil. Petroleum base o
will mix with the Beacon 325 grease used ¢
assemDbiv.

k) Check for mechanism settings e.g.:
latch wipe and clearance
props wipe and clearance
latch motion smooth and non binding.

) Raise tank, check for gasket seal ell around zp
refill with oil. Check all hardware for tightness.

m) Operate breaker and analyze the close and cos

motions using a travel analvzer. Check the OF
and CLOSED indicators. Check auxiliary swicr
for proper make and break.

n

The above is intended as a basic zuide only and is oot
ful i} comp? cehensive instruction. It is recommended b
a check-off sheet be wriiten including everything to |
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DUCTOR READINGS (TYPICAL KAX.)

KSO 14.4 KV

23 kV

34.5 kV

46 KV
89 kV

TRP 13.510 258
5 t0 48.2
725 kV

e
-

600/1200/2000A/3000A
600/1200A
800/1200/2000/2500A
£00/12006,/2000/2500A
8007120072000/ 1500 MV A
12004 2500/5000 MV A
2000A 2500/5000 MVA

A/2000A
A
A
0A/2000A

12006
=000
1200
160
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RENEWAL PARTS

It is recommended that sufficient renewal parts
be carried in sitock L0 enable prompt replacement
of worn, damaged or broken parts. A stock of
such parts minimizes the service interruptions
caused by brezkdowns, and saves time and expense.
When continuous operation is a primary consider-
ation, more renewzl parts should be carried, the
amount depending upon the severity of the service
and the time required to secure replacements.

Renewal parts may not always be identical to the
riginal parts, since improvements are made from
time to time. The parts which are furnished,

however, will be interchangeable.

When ordering repewal parts, address the neare:
Sales Office of Canadian General Electric Compar
Limited giving the compieie data shown on ik
brezker nameplate. such as the serial nurbes
type and rating of the breaker. The breaker name
plate is mounted on the outside of the front doc
of the operating mechanism compartment. Ale
furnish a complete description of each part, th
quantity required, and, if possible, the numbe
of the reguisition on which the breaker was orig
inally furnished.





