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PREFACE

The oil circuit breaker is one of the most important units
in the modern power transmission system, since the
protection, stability and continuity of service of the
entire system depend largely on the efficiency of its
operation.

The complete circuit breaker described herein consists

of three pole units that are tied together pneumatically
and electrically to a common control housing. The
operating means for closing the breaker is a pneumatic
mechanism located on pole # 1. The opening force is
provided by springs located on pole #3.

Each pole unit consists of a steel tank, two outlet
bushings of the condenser type which project through
the tank top and are bolted to suitable outlet flanges;
two interrupting units, each suspended from the lower

end of each cutlet bushing; one moving contact memtin..
which bridges the two interrupting units: one lever
system [or operating the moving contact member; and
{when ordered)} bushing - type current transformers over
the ground portion of the condenser bushings.

IMPORTANT: Proper installation and maintenance
are necessary (o insure conitinued satisfactory operation
of the circuit breaker. it should not be installedin places
where it will be called upon to operate at voltages or
currents greater than those given on the nameplate. In
addition, certain physical conditions must be carefully
surveyed and planned for, as outlined under "Selecting
the Location”, section of this book.

All dimensions without tolerances shown on il-
lustrations in this instruction book are for general
information only and are not adjustment dimensions.



CAUTION

These instructions may not include every possibility
which could endanger personnel through misuse or
mishandling the breaker, i's components or parts
during inswallation, maintenance, inspection or
energization. All work should be done by experienced
high voltage circuit breaker personnel.

PART I - RECEIVING,
HANDLING AND STORING

Type GMB breakers are usually shipped completely
assembled. However when shipping clearances or hand)-
ing facilities do not permit shipment in this fashion, the
bushings and interrupter assemblies are removed and
packaged spearately. The contents of crates may be
determined by checking each crate identification against
the shipping list.

IMPORTANT: Immediately upon receipt of the cir-
cuit breaker(s), an examination should be made Jorany
damage sustained while in transit, If damage is evident,
or indication of rough handling is visible, file a claim for
damage with the carrier (transportation company), and
promptly notify the nearest Westinghouse Power
Systems Sales Office.

IMPORTANT: When using cable slings for suppor-
ting the breaker, do not allow them to strike the
condenser bushings, since a strain on these may cause
the porcelain sectiogs to crack or break.

‘Unpacking Parts and Accessories

All non-metallic parts of the breaker are of insulating
material and must be protected from moisture, dirt, and
damage due to rough handling.

To avoid delay in assembly, as the parts are removed
from the crates, arrange them so they will be accessibie
and ready to put into place conveniently. Refer to Figs.
10 and 1] for identification of the components, parts,
and accessories. Place the various parts of the breaker in
proper position for mounting on the permanent founda-
tion.

Immediately check all items against the shipping list
as they are unpacked and identified.

Always search the packing material carefully for
bolts, screws, nuts, etc., which may have loosened in
transit.

For immediate reference, keep Instruction Books,
and tags near the items they describe.

Partially assembled breakers have no shipping
brackets or blocking. The mechanism on both partialty
assembled and fully assembled breakers are closed and
Iatched and the trip free trigger locking bar inserted to
prevent the mechanism from unlatching.

Handling Tanks and Bushings

The weight, with oil, of the breaker is engraved on the
nameplate on the mechanism house door. This informa-
tion should serve as a guide to the lifting capacity of the
crane or hoist to be used. The lifting lugsattached to the
sides of the No. 1 and No. 3 tanks will bear the weight of
the entire breaker (without oil).

The gallons of oil required per tank is also shown on
the nameplate. Oil weighs 7 - 1/2 pounds per gallon, so
that the weight of the breaker without oil may be
determined by computation. Refer to outline drawing
for breaker weight and oil volume,

Although the breaker is equipped with a sturdy skid
base, rigging should be done with care to avoid undue
strain. Moving should not be attempted with the breaker
filled with oil. If the breaker is to be raised with jacks,
lifting should be done uniformly on both beams to
preclude twisting the base.

On breakers shipped partially assembled, the con-
denser bushings are usually shipped in groups of six toa
crate. They are rigidly supported in a vertical position by
their mounting flanges which are bolted down as in
actual service. The bushings should be unbolted and
uncrated singly. (See Figs. 2 and 3)

Particular care must be taken when removing con-
denser bushings from their boxes, since the porcelain
insulating sections may be easily chipped or damaged.

Before attempting to uncrate the bushings, read
carefully the procedure steps outlined in Part I1 Install-
ing Condenser Bushings. (Instructions are also attached
to each bushing crate.)



IMPORTANT.USE A NAIL PULLER TO OPEN
CRATE. DO NOT ALLOW THE BUSHINGS TO
BE STRUGK BY TOOLS OR AGAINST THE
CRATE WHILE HANDLING.

,...‘

-~

1. LIFT CRATE BY MEANS OF CHAIN
OR ROPE SLINGS. AS SHOWN. [(OVER.
ALL WEIGHT. APPROXIMATELY 3000
£LBS, FOR SIX 115 KV BUSHINGS,
4600 LBS. FOR S1X 138 KV, BUSH-
INGS AND 5300 LBS, FOR SIX 161
KY BUSHINGS.)

7

edl [
~J

-y

2. REMOYE WATERPROOF GOYER
AND TOP BOARDS FROM CRATE

3.REMOVE SUPPORT FROM ARCUND
TOPS OF BUSHINGS o

6. WORKING ON ONE BUSHING
AT A TIME, REMOVE THE FOUR
BOLTS SECURING FLANGE TC
THE SKID

4, REMOVE DIAGONAL BRAGCES AND HORIZONTAL 7. LIFT BUSHING BY ATTAGHING

BOARDS FROM ENDS OF GRATE, ROPE SLING BENEATH LUGS
ON CAP, AS SHOWN. KEEP
BUSHING EXACTLY VERTICAL
WHILE LIFTING, TO AVOID IN-

z.rng::TvEE VERTIGAL BOARDS FROM SIDES R URING EITHER 175 LOWER
END OR THE PGRCELAIN ON
ADJACENT BUSHINGS

FIG. 2 - Procedure for Uncrating Vertically Packed
Condenser Bushings



TOP HALF OF CENTERING COLLAR

LIFT BUSHING BY MEANS OF ROPE SLING
PLAGED BENEATH LIFTING LUGS ON CAP,
USING AUXILIARY SLING ARDUND METAL
PORTION BELOW THE PORCELAIN

PLACE TWO OR MORE SECTIONS

OF THE CENTERING COLLARS
UNDER STUD END OF BUSHING,
PACKING SAWDUST FIRMLY
BENEATH THEM

FIG. 3 - Removing a Horizontally Packed Condenser

Bushing from its Crate

Breaker Storage

Even though the breaker will not be placed into service
immediately, installation in its permanent location is
recommended. If this is not practicable it should be
stored in a place where it can be protected from
mechanical damage. The following precautions should
be taken in either case:

All internal non-metallic insulating parts must be
protected from moisture. This can best be accomplished
by filling the breaker tanks with “WEMCO C” in-
sulating oil. If this is undesirable, an alternate possibility
for short term storage up to (6) months is to place a 300
waltt strip heater inside each tank. The vents ineach tank
should be sealed to prevent moisture from entering the
tanks. Heaters should not be placed too close to the
insulating parts in order to avoid scorching. Filling the
tanks with oil is considered a must for storage over (6)
months.

Storing Breaker Parts

All non-metallic parts of the breaker are of insulating
material and must be properly handled as to be
protected against moisture and dirt and damage by
rough handling or improper storage. Condenser
bushings are carefully packed in special boxes and
should not be removed from the boxes until they can be

put in position in the breaker. The condenser bushings
are self - protecting against moisture, but other in-
sulating parts such as lift rods, liftrod guides, and
interrupter assemblies should be stored in a dry place.
When storing lift rods and guides, for spare parts which
may not be used for a long time, they should be placed
on a flat surface or hung vertically to minimize the
possibility of warping.

Interrupter Blocks

The bonded grid interrupter blocks are very susceptibie
to damage by absorption of moisture. Humidity control
is exercised in manufacturing and when the breaker is
shipped disassembled, they are packaged individually in
polyethylene bags and in scaled cartons wrapped in
waxed cloth which are impervious to mositure. Do not
open these cartons before they are required. The cartons
must be stored in a dry, sheltered location. If individual
blocks are to be stored, they should be placed in
containers of “Wemco C” oil.

Operating Mechanism

The operating mechanism house is weatherproof, but
the space heaters should be energized as soon as
possible, (at normal voltage - - see nameplate) even to
the extent of using temporary wiring, in order to prevent
corrosion due to moisture condensation inside the
housings.



PART 1I - INSTALLATION
Selecting the Location

See outline and drilling plan, supplied prior to shipment,
for necessary clearance dimensions and foundation boit
location.

The oil circuit breaker should be located so that it will
be readily accessible for cleaning and inspecting. Suf-
ficient space should be provided for opening the
mechanism housing and operating the hand closing
device.

The breaker foundation should be sufficiently high so
that water will not enter the operating mechanism
housing during flood conditions.

Mounting the Assembly

All circuit breakers must be set level so that the moving
parts within the breaker can operate freely. Otherwise
friction will develop, and undue strains which may cause
breakage or defective operation will be imposed upon
the lift reds and moving contact details.

The entire 3 - pole H - beam mounted assembly may
be leveled by shimming before clamping rigidly to the
foundation. Both fully assembled breakers and partially
assembled breakers (withcut bushings and contacts
assembied) have tanks accurately aligned at factory. In
case of fully assembled breakers all mechanical align-
ment and adjustments have been made at the factory.
After securing to the foundation, the shipping ties onthe
mechanism, interrupter blocking in tanks, and horizon-
tal puil rod block shouid be carefully removed. The
breaker should be opened slowly by means of the hand
closing device o the mechanism and the entire assembly
carefully inspected for loose hardware and any damage
incurred in transit. All defects should be corrected and
hardware tightened thoroughly. Check all settings
including lift rod and toggle stop clearances, lift rod
travel and dashpot operation, to make sure they are still
correct. Contact alignment and adjustment should be
checked following the procedure in Part 1I - Contact
Assembly and Adjustments.

Caution: To block accidental operation, be sure the
safety pin for the trip free trigger is in place, use the hand
closing juck, and close the airline valve as recommended
in the mechanism instruction book.

Partially assembled units, in addition to having tanks
properly aligned, have conduit, transformers and
transformer leads already in place.

Bell Crank Adjustment

The bell crank assembly is located above the operating
mechanism on pole unit #1. Its function is to convert
vertical movement of the operating mechanism into the
horizontal movement of the pull rod assembly. The bell
crank lever is set at the factory and should not require
adjustment. The angle between the two arms of the bell
crank Jever is less than %) degrees, so that additional
mechanical advantage is gained at this point for the
operating mechanism.

Note: The bell crank seitting should not be changed
unless the pole unit lever systems are found to be
considerably out of adjustment. The following informa-
tion is supplied 10 aid in adjusting the bell crank in the
event that it is required.

With the operating mechanism closed and just latched
(no over-travel), referring to Fig. 4 the dimension of the
center of the pin through the horizontal pull rod above
the centerline of the shaft should be 1.57+ 0317, If thisis
incorrect, adjustment may be made (with the breaker in
the open position) on the vertical pull rod by loosening
the clamping bolts on the rod ends and turning the rod.
Since this rod has L.H. threads on the upper end and
R.H. threads on the lower end, turning it into the fower
rod end will shorten the rod, while backing it out of the
lower rod end will lengthen it. A hex section near the
lower end of the rod inside the mechanism cabinet is
provided for a wrench.

Since the mechanical advantage changes according to
the setting of the bell crank lever, it is important to set
this dimension carefully.

If the bell crank lever is adjusted, the stop clearances
and contact penetration must be checked.

Stop Clearance

Lift rod and toggle stops have been set at the factory to
properly position the lever system. With these stops
properly set, the clearances between the lift rod and its
stop and toggle lever and its stop have beensetat 0637+
015" measured with the breaker closed and just latched
(no overtravel). The settings were made with normal
accelerating spring load and contact loading, and the
lever checking gauge in place between the main leverand
trunnion link pins. {(See Fig. 4 for location of the lever
checking gauge.) These ciearances may be checked by
removing pipe plugs on the side of lever box. Close
manually to check stops {just latched - no overtravel)
and insert a feeler gage through pipe plug holes in side of
lever box,
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Pull Rod ¥ “Pull Rod Housing

L
% ad;ustmg L.H.

Nut

R.H.
Threads

H

&

Pull Rod Lever \ Locking Clip
y

Threads

. M~
1]
]
T e L

-
Clamping Bolt

\-Pin

k3
FI1G. 5 - Pull Rod Adjummesnt
; w
Pull Rod Adjustment & *

[f the stop clearances aresmgorrect, the stop bolts should
not be disturbed in omler to get the 062" = 015"
clearance. The positioniafseach pole unit lever system
should first be checked usingthe lever checking gage (see
figure 4). If it fits into position properly the stop bolts
may be adjusted to obtaimgmgoper clearance. If the lever
checking gage does not#Mginto position, the correct
procedure to obtain properdit is to adjust the pull rod
lengths between poles. If:ghe fit of the lever checking
gage on all three poles # off same amount, the
horizontal pull rod from:the bell crank to No. [ pole
only need be adjusted. - i‘;

Adjustment of the shortmod between the bell crank
and No. | pole is made in halif-turn steps (R.H. threads)
by removing the pin at thesbedl crank lever and loosening
the clamping bolt on the roed end at No. | pole. When
adjusting this rod, it may befound convenient to block
the breaker part way closedi!y placing a block in one of
the pulf rod boxes.

If the fit of the lever ciwtcking gage is off various
amounts, adjustments shoukd be made starting with No.
I pole. Refer to Fig. 5. It smot necessary to remove the

pins in the crank levers between the No. 1 - No. 2 and
No. 2 - No. 3 poles. It will be noted that the rod end
towards the front end (pneumatic mechanism end) of
the breaker has R.H. threads while the other rod end has
L.H. threads, so that adjustment of the interpole lengths
may be made by merely loosening the clamping bolts on
the rod ends and turning the pull rod - it is not necessary
to remove the pins in the crank levers. The rod hasa hex
section for a wrench near the end with R.H. threads -
turning the rod into the rod end with R.H. threads will
shorien it. The rod length between No. 1 and No. 2 is
adjusted at the pull rod box on No. 2 pole, while the rod
length between No. 2 and No. 3 pole is adjusted at the
‘pull rod box on No. 3 pole. Refer to Fig. 5.

In the case of partially assembled breakers (shipped
with interrupters and bushings removed) it is not
necessary to make fine adjustments of lift rod and toggle
stop clearances at this time, since it will be necessary to
recheck the stop clearances after the interrupters are
installed and adjusted.

It will probably be necessary to make small read-
justments in the pull rod lengths after the interrupters
have been installed. However, it is advisable to tighten
the clarnping bolts on the rod ends at this time.



Lift Rod and Lift Rod Guide
(Partially Assembled Breakers Only)

In partially assembled oil circuit breakers the lift rods
and lift rod guides are installed for shipment. The
following procedure can be used where the lift rods and
lift rod guides have not been installed at the factory.

I. Lift rod assembly should have main crossarm,
pump crossarm, top bracket, and lift rod bolted together
as shipped. Moving contact and pump buttons should
not be assembled at this time. Refer to Figure 8.

2. Remove the pump crossarm from the assembly.

3. Place the partial assembly in the tank and hang
from main lever with pin and necessary hardware as
shown in Figure 8. Note that timer connection bracket is
placed toward the rear of the breaker.

4. Re-assemble the pump crossarm to the lift rod
assembly and install pump buttons. Top of button
shouid be 38" from top of pump crossarm.

3. Mount the lift rod guide with four .625" - 11 x 3.5"

bolts and .625” lockwashers to the lever frame. See Fig.

10. '

6. Use the hand jack on the mechanism and manually -

raise the lift rod approximately 6” from the open
position.

7. With lift rod assembly hanging free, with no toois or
any object on any part of the assembly to alter the
balance, adjust the guide box assembly to center the lift
rod clearances to the guide box rollers. This is done by
selecting the proper holes on the guidebox to position
the rollers. Approximately .06 clearance should exist
on all sides of the lift rod.

Installing Condenser Bushings
{Partinlly Assembled Breakers)

A suggested method for convenient handling of the
condenser bushings when placing them in position in the
tank tops is illustrated in Fig. 6. The bushing is raised by
means of a cable or rope sling placed around the flange
below the upper porcelain fitting, and an additional
short sling looped around the top cap. The bushing
should hang about 11.0 degrees from vertical.

A S AN SN

ROPE SLING FROM
MAIN HOIST

ARTLTLLTR LR R AL R AR R A L UL VR R R R R R Y )
S ;

WOOD BLOCK

FIG. 6 - Method of Suspending a Condenser Bushing
at Proper Angle for Inserting into Tank Top

The procedure for instaliation is as follows:

1. Apply petrolatum (vaseline) over entire bushing
flange gasket surface. The petrolatum will permit
shifting the bushing without damaging the gasket.

2. Lower the bushing into place as shown in Fig. 6 with
eccentrics located as in Fig. 7B. When positioning the
bushing be sure that the potential device receptacles face
away from the center of the breaker. The bushing must
be lowered with care in order to avoid damagingeither
the inside of the current transformer or the lower
insulator on the bushing itseif, 1t is advisable to wrapa
large sheet of fish paper, gasket material, or equivalent
around the lower insulator to prevent damage.



3. Figure 7A illustrates the assembly of the flange
mounting bolts through the eccentrics. There are 2
eccentrics per bushing. These should be positioned

according to Figure 7B. A flat washer is used in place of

the eccentrics on the remaining bolts.

4. Before tightening the .757 - 10 x 3.5” bolts align the
bushings as follows - see Figure 9. See Fig. 17 for details
of the tools.

a. Bolt the bushing adjustment plate and plumb
bob assembly to the lower bushing terminat.

Eccentric Bushing Scrape Off
{Two Per Assy) Paint Here To
Obtain Bright
Ground Contact

Tank

F?annge rlr__‘p ﬁ/ f

: ﬁ' ",L Gasket

1 \ |

NI
U

Boit / h; =J|‘

Positioning
Washer Nut
Condenser
Bushing
’ 121 GMB
Eccentric Bushing Scrape Oft
(Two Per Assy) 'Paint Here To
Obtain Bright
Ground Contact
Tank Ll
Fiange| (T | | Gasket

b

N

b, A
T
Y,
Bolt /—E;g'
Position- Nut
ing Washer Condenser
Bushing

145 GMB

FIG. 7a - Installing a Condenser Bushing Type GMB

12 0'CLOCK 12 0'CLOCK

LOCATE THESE
2 ECCENTRICS .
FAGING SAME
DIRECTION

A
12 0'CLOCK

ENLARGED VIEW
| OPERATING MECHANISM | OF ECCENTRIC

FIG. 7b - Bushing Eccentric Location

Lift Rod
Lever

Timer
Connection

6525-11 Hex
Stl Bolt
.75 Dia Fibre
Stud-—-__‘,_‘
T~ Lift Rod
Pump Guide Box
Buttons Assy

Pump

Moving Cross Arm

Contact

Main
Cross Arm

FIG. 8 - Moving Contact



Center Of Plumb Bob

For 121 KV Center Of Plumb Bob

For 145 KV

Alignment Pin

Plan View "A"

.375-16 x .62 Bolt %

Bushing
Adjustment

Plate /
Plumb Line

See Enlarged
Plan View "A”

Plumb Bob E

Centering Fll JE’
Cross Arm

FI1G. 9 - Condenser Bushing Alignment

b. The main crossarm should be approximately 6”
from the full open position.

¢. Remove moving contacts from crossarm.

d. Position plum-bob centering fixture into cross
arm.

€. Drop the plumb bob to within .125” of the main
Crossarm,

f. With lift rod assembly hanging free, adjust the
bushing flange with the eccentrics until the plumb is
within .25” of the correct position as marked on the
plumb bob centering fixture positioned in the
moving contact hole in the crossarm.

5. Make sure a bright ground contact is made between
the bushing flange and the breaker tank before finally
tightening down the flange bolts. This can be ac-
complished by scraping off the protective paint beneath
one bolt head on each bushing flange. (See Fig. 7A.) It is
advisable to check this ground by “lighting out”, or
using bell ringer, between the bushing flange and the
tank.

6. Make sure that the condenser bushing’s metal
flange that extends inside the tank does not touch the
transformer support at any point, since this would cause
a short circuiting effect and throw the transformer off
ratio. Tighten all flange bolts evenly and securely to 280
ft-1bs.

Interrupter Assembly and Adjustment

(Partially Assembled Breakers Only)

Interrupier Bushing Foot Adjustment

(Each Pole) - Fig. 12

1. Screw the flange ring on each bushing to the end of
threads, then back off 1/2 turn,

2. Assemble the bushing foot to cach bushmg, but do
not tighten the bolts.

3. Assemble the top casting (without pump assembly)
to each bushing foot centering the top casting with
respect to the oversized holes in the bushing foot.
Tighten the top casting to the bushing foot with (4)
bolts.

4, Install the top casting leveling fixture to each top
casting (without lock washers), tighten.

5. Using the inter-alignment bar asa guide, rotate each
bushing foot until the alignment bar is flush with the
pump mounting surface on both top castings.

6. Level each top casting in all directions with a
machinist’s level on the top face of the top casting
leveling fixture, by swivelling the bushing foot relative
to the bushing and tightening the bushing foot bolts in
the desired sequence to maintain a ievel plane in all
directions.

7. Check items 5&6 as appropriate to maintain the
level and fixture direction concurrently.



10

2T g

Fioat
# Air Cell
2
@ Manway

Gnndenser Bushing

Z;sg

Efcentric Bushing
F-' Lateral Adjustment :

C-nent Gasket To
Fimnge And Apply
‘Vaseline Between
: Gmsket & Condenser
Bekhing Flange

Transformer —___|

Tank —_—
“# owest Ground —__|

= Flange Ring x

When Flange Ring Is
Usad On Bushing ———___
Assembile It Flush With
Ordbove The Lower End
Ofthds. On Condenser
Bushing To Obtain A Gap
Of 202 Min. Between Ring
- Antl Contact Foot After
Finbl Adjustment.

Lontact Foot - Tighten
B Bolts To 50 Lbs./Ft.

B

e

SECTION “"X-X"

Transformer Lead
Junction Box

Transformer
Lead Seal

Stop Bolt
Cover

/

&

= 11T
o

0

T+

18t 6‘0

m

+|

/ Pull Rod Box
Lever Frame Normal
Top Qil Level
[ Of Tank -Indication
248 Oil Level 50° C
= Normal
438 Qil Level 25°C

Qil Level -25°C

7} SECTION SHOWING
OIL GAUGE MOUNTING

Lift Rod Guide

| Assemble Nyiok Screws To
Voltage Shield After
Finail Adjustments.

"Voltage Shield - Before
Assembling Pump & Resistor
Assembly To Interrupter,
Positiocn Voltage Shield

Over Top Casting.

TRAVEL{ [7:’ Xf:
TN
L,

™~
Interrupter

A\

-~ Lift Rod

20il Drain Valve

CONDENSER BUSHING
" SPACIN
(TYPE

GMB

Kv
121
145

A
112
1041

Moving Contact
Crossarm

This Hardware Is Factory
Adjusted For Proper Alighment
And Shouid Not Be Moved.

Fl1G. 10 - Pale Unit End View




11

Cap Screw

Horizontal
Adjustment
Washers

.375-16 x .62 )
Cap Scr W/Nylok
After Final
Adjustments Secure
Shield With Cap Scr.

Resistor Assy.

Condenser Bushing

Flange Ring
Upper Shield -
Slide Shield on Bushing
Before Assembling ——_
Pump & Resistor Assys.

Bushing Foot ———__

.500-13 x 2.50 Soc But Hd

Pump Assy.

Torque to 75 Ft./Lbs.

Moving Contact
Cross-Arm

Y @, .500-13 x 2.00 Hex Soc Hd
Cap Scr-Torque to 75 Ft.Lbs,
Interrupter Block
Compression Gasket
Y cs0nr Resistor Contact

Cross-Arm

.376-16 x 1.25 - Torque to 20 Ft./Lbs.

Upper Check and
Relief Valve Assy.

‘Pump Check Valve

\

j~ Pump Piston Rod

Pumgp Fill Vaive

mte Adjust Pump
Y 7 Push Rod to This Dim.

Pump Cross Arm

500-13x200 [ 1) iy
Torque to 50 Ft./Lbsy i -
Top Casting___| —
Assy. I —
500-13 x2.75 -—1—] ]
Torque to 75 Ft./Lbs| L —T
500-13 —T | T\
Torque to 50 Ft./Lbs. ]
Resistor___ —_—
Assy.
| ey
Stationary +—" -
Contact Assy.
. ]
Moving _—
Contact —
Insulating —F——
Tube \ J
.375-16 - Torque
to 30 Ft./Lbs.
.500-13 x 2,00

T

SECTION “A-A"
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8. Tighten the bushing foot onto the ging flange, using
successively increasing torques to a final reéhding of 50 ft-
1b. while using an accepted tighteningpattern.

Note: All bushing/bushing foot bdts,ﬂmust be un-
iformly torgued. [mbalance will cause:rotation and
damage 1o the interrupters. ¥

o |
9. Check level of fixture after tighteli@ the bushing
foot, and repeat items 5-8 as is necessary. The level
should show a flat plane + 001 in/ft. = °

o

Top Casting Horizontal/ Rotational Mhstments -
Fig. 12

1. Insert bayonet contacts into mainexrassarm. Do not
screw the bayonets to end of threads,buf rather screw
the bayonets until they are flush with shebottom of the
crossarm at the tapped hole. :

2. Slip the moving contact centeringefixture over the
moving contact and tighten. Position ﬂﬁnary contact
centering fixture into stationary contactd®

3. Manually jack the breaker closedsusitil the dowel
pin in the centering fixture is 1.0 to 1 Sciskhes from the
stationary contact centering fixture.

4. Raise the dowel pins in each ﬁxtlzg within .125”
from pilot hole in the stationary amﬁct centering
fixture,

5. Loosen the (4) top casting/bushimg foot bolts so
that the top castings may be moved horiontally.
B |

6. Attach the inter-alignment bar lonsdy so that the
top castings are in the correct positionzhilt the distance
between the top castings may be adjmssfd within the
tokerance allowed by the inter-fixtuge $ar clearance
holes. *

7. With the lift rod assembly hangmgﬂ'l& and ciear of
any objects, adjust one top casting until¥he dowel pin
enters the pilot hole in fixture w:thoul: &mng the lift
rod asserably. .

=
8. With that dowel pin locked in the up pbsition (in the
fixture pilot hole), adjust the other top.casting until the
second dowel pin can enter its fixture ;xlcf hole without
interference. -

9. Tighten the inter-alignment bar.

10. Tighten the top castings to their respective bushing
leet.

1. Check for interference-free fit of fixture dowel pins
and fixtures. Repeat 7-11 as is necessary.

Contact Penetration - Fig. 12

l. Lower the main crossarm approximately 8 inches
and remove the centering fixtures.

2. Remove the inter-alignment bar and both top

, casting leveling fixtures.

3. Manually jack the breaker into the closed and
latched position.

4. Measure the distance from the base of the stationary
contact to the top of the moving contact tip. This
nominally is 1.25".

5. Adjust the moving contact into the stationary
cluster until the measurement made at 4 is 1.25 inches.

This will correspond to a light-out penetration of .91
inches.

Pump Stroke Adjustment - Fig. 11

I. Lower lift rod assembly until pump may be attached
to the top casting without touching the pump crossarm.

2. Be sure check valve is installed in pump casting.
3. Attach both pumps,

4. Jack the mechanism closed and latched.

5. Adjust the pump push rod until a 3/4” gap is

measured between the bottom plate of the pump and the
top of the pump rod cap.

Completely Assembled Breakers

When the GMB breakers are shipped fully assembled
the interrupters are adjusted at the factory and only a
few checks are necessary to determine proper operation.

1. Contact penetration shouid be .91”7 % .125. This
should be measured by slowly opening the breaker and
checking continuity across the bushing terminals. The
contact touch between ali phases should be within .06,
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All moving contact adjustments necessary can be made
by screwing the moving contact up or down into the
miain cross arm, Pump cross arm should contact pump
within .032” in all poles while closing slowly by hand.
Total pump travel should be 4” + .062”. Closed position
pump gap .75" £ .062",

2. Check moving contact alignment by closing the
breaker until the moving contact is 3” inside the
interrupter insulating tube. The moving contact should
be free to move within the clearance the hole in the tube
provides. If the moving contact is tight and cannot
move, the alignment must be checked according to the
procedure outlined in Part II “Interrupter Assembly and
Adjustment”,

3. After contact adjustments have been made in all 3
poies, close breaker and check for .062” + .015” clearance
at all lift rod and toggle stops.

4. Check pull rod lever toggle in each pole by slipping
lever gauge over trunnion link pin and lift rod pin. See
Fig. 4.

5. Open the breaker slowly by hand and check to see
that the oil dashpots in each pole unit touch within
{090”. The oil dashpots may be adjusted if necessary by
adding or removing washers under the bolt head on the
bumper rod as shown on Fig. 4. Adjust for the total
travel of 18” within a +.500" tolerance as shown on Fig.
4. Note that the dashpots are interacting between poles,
thus it may be necessary to adjust for plus tolerance in
another pole.

6. Check resistance of each interrupter resistor. The
measurement should be 700 ohms + 10%.

Checking the Qperating Mechanisms

Read carefully the Operating Mechanism Instruction
Bock which is supplied in conjunction with this book.
Make sure the air compressor crankcase is filled with oil
to the proper level. If the instruction book is lost or
misplaced, the Operating Mechanism 1.B. number may
be found on nameplate inside the mechanism housing.

Line Connections

Line connections should be sufficiently flexible to
prevent undue strains on the condenser bushings.
Clamp type connectors are ordinarily used between the
bushing stud and the line conductor. Cable conductors

should be so supported that heavy loads will not be
imposed upon the bushing,. If tube conductors are used,
they should be so shaped and supported that heavy
expansion strains are not placed on the bushings.
Conductors and connectors should be of adequate
current - carrying capacity to avoid heat being
transmitted into the breaker bushing. All joints must be
clean, bright, and free from burrs or surface roughness.

Connection of an aluminum conductor to a copper
alloy terminalcould result in galvanic action and serious
corrosion unless the mating surfaces are properly
protected. Several different means of protecting the
surfaces are available. A heavy coating of corrosion
resisting conductive compound such as Westinghouse
53535BU or equivalent on both surfaces used in
conjunction with tin plating of the copper alloy is
recommended. The unplated aluminum surface must be
cleaned prior to the application of the compound.

Ground Connections

Two ground pads are provided on the H-beam base.
Each of these pads has two (.5"-13) tapped holes located
1.75" apart.

The ground conductor should be of sufficient size to
carry the maximum line - to - ground current for the
duration of the fault.

Caution: A permanent low resistance ground is essen-
tial for adequate protection. A poor ground may be
worse than none, since it gives a false feeling of safety to
those working around the equipment.

Connecting Current Transformers

Bushing type current transformers, supplied only when
ordered, are mounted in the top of each pole unit tank.

Transformers are usually of the multi-ratio type,
having five leads to provide a range of ratios. Short leads
from taps are carried through a Micarta seal plug to a
weather-proof box on top of each unit. Long leads for
all taps are spliced to the short leads and carried through
conduit to terminal blocks inside the operating
mechanism housing where the desired ratio may be
selected,

Note: Do not confuse the polarity of the current
transformers. Refer to the polarity, ratio and connec-
tion diagrams sent with each breaker which show how 1o



connect the transformer circuit. Ratios corresponding
to various transformer taps are also reproduced on the
transformer nameplate, located on the inside of the
operating mechanism housing door.

Caution: Be sure that the proper transformer connec-
tions are made, and a burden or short circuit placed
across the terminals at the blocks, before the breaker is
closed on the line. Otherwise, dangerous voltages may
occur across the open secondary terminals.

Installing Controt Wiring

All control wires to the circuit breaker should be run in
conduit where practicable, A diagram will be found in
the pocket on the inside of the operating mechanism
housing door which shows the proper connections for
operating circuits and indicating lamps.

The control wiring should be installed so that trouble
with one oil circuit breaker cannot be communicated to
the control wiring on another breaker. The wire size
should be sclected to keep the voltage drop within
reasonable limits. Excessive line drop will slow up the
tripping time of the breaker, and hence, the interrupting
time. A minimum wire size of #14 is recommended.

Check the control wiring to see that all connections
are tight. Small nuts and clips may have become loose
during transit and handling and should be tightened.

Finai Installation Inspection

After the breaker has been installed and all mechanical
and electrical connections completed (except energizing
the power line), make the following inspection tests:

I. Carefully wipe all insulation and parts within the
breaker tank, including the inside surface of the tank to
remove any dirt or moisture which may have ac-
cumulated.

2. Seethatthe breaker is properly set upand leveled on
its foundation.

3. See that all bearings of the operating mechanisms
are free of dirt and packing materials and have been
lubricated. (Excessive lubrication will pick up dirt.)

Coat the latch faces with a thin film of rust inhibitor.
This inhibitor should be carefully selected to be free-
flowing at all anticipated temperatures, non-hardening
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and self healing (so that it will not completely wipe off in
one operation). Grease S#1802395 (M55213 AG) is
recommended. Check the oil level in the compressor
crankcase,

4. Close the breaker siowly by hand, checking to see
that the lift rod and contacts are properly adjusted for
correct alignment and that proper stationary contact
engagement is obtained when the pole unit is closed.
Recheck lift rod and toggle stops.

Open the breaker slowly by hand. The movement of
the pole unit on opening and closing should be free and
without binding; check particularly the lift rods through
the guide members.

5. Seethatclamping bolts onallrod ends for operating
rods are securely tightened.

6. Check to see that all gaskets are in place and have
not been damaged. All bolts and nuts on bushing

- flanges, (280 ft. - 1bs) tanks and connecting fittings must

be evenly tightened so that moisture cannot enter the
circuit breaker through any of these gasketed joints.

7. Pipe fittings may become loose due to vibration or
shock received during handling, lifting, and transporta-
tion. They should be checked after the breaker is
installed and tightened where necessary.

8. Inspect all insulated wiring to see that no damage
has resulted from the process of installation.

9. Test the wiring for possible grounds or short
circuits.

10. Check to see that all control wiring outside of the
oil tanks is correctly insulated in accordance with
standard practice, See that all joints in the control
circuits are made correctly.

11. Make sure that fock washers and lock nuts are
secure and that locking clips are bent on movingcontact
where they attach to the lift rod.

12.  Coat lift rod and toggle stop boits on outside of
breaker liberally with grease before replacing covers, in
order to prevent rusting.

13. Make a final check for tightness of hardware on
stationary and moving contacts, lift rods, pole unit
levers, etc,
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14. Apply petrolatum (vaseline) to side of manliole
cover gasket which pressesagminst flange on the tank, so
that the door will open easily*without damaging gasket
at next inspection. Close doar and draw down alt .625-
11 = 1.75" bolts and .625 lockwashers evenly.

15. Fill tanks with clean, dry Wemco “C” oiland check
dielectric breakdown of a saraple taken from the bottom
of the tank. {Follow detailed instructions under “Plac-
ing Oil in Service”).

16. "Operatingand timu':sts" (See detailed instruc-
tions.) ¥ .

Placing Oil In Service

T

Precautions must be takem 30 insure absolute dryness
and cleanliness of the appamflis before filling it with oil,
and to prevent the entrance:af water and dirt during the
transfer of the oil to the spgmratus.

When putting a new cizmailt breaker into service, see
that the tank is free from misture and foreign material.
This may be done by fluskimg with clean insulating oil
and wiping with clean dryestton cloths. (Cotton waste
is undesirable because of ;the lint which may be
introduced into the oil).

The preparation and #l@ag of outdoor apparatus
should be done preferablyma clear, dry day. If this is
not practicable, protectmggamst moisture must be
provided. Lo

Precautions should beamdeen against the handling of
oil at a temperature diffenest from the container into
which the oil is being poursd,;as condensation will occur
and moisture will be introglmeed into the eil. Extra care
must be taken if oil drumssmestored in locations opento
the weather. Sufficient clemmnce from ground is essen-
tial to permit circulation ofair to prevent condensation.

Fill the tanks to the proges level with Wemco “C” oil.
The proper level is depensiemnt on ambient temperature
see Part [I1 under “Oil Gamge™. Oil which has a dielectric
strength of less than 22,088 volts when tested by the
usual methods should nothgut into the circuit breaker.
New oil may test conllhrably higher than this.
However, unless tested umggr ideal conditions, the oil
may appear to be worse ghan it really is, due to
contamination of the samglewhen testing. (See Lnstruc-
tion Book 45-063-100B fﬂproper methods of testing
and handling.)

It is recommended that the oil be allowed to settle at
least 3 hours in the tanks before closing the breakerona
live line. This is desirable in order to allowair bubbles to
dissipate. It is expected that operation and timing tests
will require at least 3 hours, so that the waiting period
does not involve any additional delay.

Operation and Timing Tests
CAUTION
Fill tanks with oil before tripping or power closing.

Interrupters are equipped with oil dashpots and may be
damaged by high speed operation dry. Before power
closing, the hand-closing jack and the safety pin must be
removed from the mechanism.

It is recommended that the settings be checked onthe
governor switch, low pressure alarm, and cut-off switch
before operating breaker. Refer to mechanism
nameplate in mechanism housing for settings.

Starting with normal air pressure {marked on the
mechanism nameplate} on the pneumatic mechanism,
check the breaker for number of operations per tank of
air with the compressor shut off. If all adjustments are
correct, there should be at least five operations before
the low-pressure cut-off switch on the pneumatic
mechanism opens the close circuit, and at least one
operation below this. A jumper may be used to short out
the low pressure cut-off switch (see control diagram) in
order to count the operations below cut-off. If the
number of operations is less than this, it may be due to
any of the following reasons:

(1) Too much accelerating spring compression

. (located at top of pole #3).

{2) Improper contact alignment.
(3) Excessive air loss in pneumatic mechanism.

(4) Incorrect setting of pole-unit lever system or bell
crank assembly.

(5) Improper setting of the mechanism auxiliary
switch contact (“aa”) which de-energizes the closing
circuit.

{6) Inaccurate pressure gauge on air reservoir, or
improper setting of the low-pressure cut-off switch.
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FIG. 13a - Typical Operations Timing Chart

Caution: Be sure to remove jumper wire if used to
short out low pressure cut-off switch after performing
this test.

Check the opening speed and reclosing time (if
required) of the breaker with a graphic recorder. In
order to be sure of getting 3 cycle interruption the
contacts should part within 1.80 cycles and the moving
contact lift rod speed should be 18.0 to 19.5 feet/second
as measured by the slope of a line through points on the
graphic recorder curve 1 inch and 5 inches from full
closed position, as shown on typical timing curve Fig,
13aand 13b. If the breaker is slower than this, it may be
due to any of the following reasons:
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FIG. 13b - Typical Operations Timing Chart

(a) Incorrect calibration of the timing device (zero
setting affects contact parting time).

(b) Improper contact alignment.
(¢} Insufficient accelerating (tail) spring compression.

(d) Incorrect setting of pole-unit lever system or bell
crank.

(e) Incorrect trip-armature setting on pnenmatic
mechanism.

(f) Low trip-coil voltage or excessive voltage deop in
control cable.
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Provision has been made for connecting a graphic
time-travel recorder on any of the 3 poles, but checking
the speed on No. 2 pole is considered sufficient.
Removing a 3/8” pipe cap in the top of the lever box
adjacent to the lift rod stop permits a .188" dia. timer
rod with .190-32 threads to be passed through the tank
top and screwed into a tapped hole in the upper end of
each moving contact lift rod. This is most readily
accomplished with the breaker in the closed position. A
bracket for mounting the timer is available on request
which consists of a plate welded to a pipe coupling that
may be screwed onto the lift rod stop boss.

Note that the permissible rebound on the opening
stroke of the breaker {(as controlled by the oil dashpots)
is 5% of the total moving contact travel. In this case 5%
of the 18" travel would amount to .9”.

If the breaker is to be used for high speed reclosing
duty, the reclosing time may be adjusted by means of the
“bb” contact on the 2 pole auxiliary switch. See coatrol
diagram and pneumatic mechanism instruction book
for further explanation.

Before the final closing to place the breaker in service,
make sure the switches on the pneumatic mechanism
control panel for the control power and compressor
supply are in the “ON™ position, and that the hand vaive
between the compressor reservoir and the mechanism is
wide open. Check for normal operating pressure and
power close the breaker. DO NOT CLOSE THE

BREAKER ON A LIVE LINE WITH THE HAND
CLOSING JACK. This device is intended for breaker
adjustment only, and operates much too slowly for
closing on a live line.

Tools Required for Installation

Special tools are supplied for breaker adjustment and
are included with each breaker or order.

These tools are:

1. Stationary contact centering fixture

2. Moving contact centering fixture

3. Toggle lever cﬁecking gauge

4. Timer mounting bracket

5. Mechanism hand closing jack

Additional tools supplied with knock down breakers:
1. Bushing adjustment piate

2. Inter-alignment bar

See Fig. 17 for tools required for interrupter alignment.



PART III - OPERATION, ADJUSTMENT
AND MAINTENANCE

CAUTION

When the breaker is found to be out of adjustment or
when parts are found to be worn, equal or greater than
the allowable amount described within this book,
immediate action must be taken to replace the worn
parts with new ones and readjust the breaker. Failing to
do so could result in damage to the circuit breaker and
possibly endangering personnel.

CAUTION

Before entering a breaker for inspection or
maintenance, allow the tanks to be aired out after
draining the oil. The residue gases left in the tanks could
be explosive. Thoroughly air the tanks by removing the
inspection cover on the tank top and circulate air
through the man way.

In case of trouble with any part of the circuit breaker, it
is necessary to understand thoroughly the construction
of the individual parts. In general, it is advisable to work
only on a part which needs attention and not to disturb
the rest of the apparatus. The various parts and
adjustments are described in approximately the same
order in which they are assembled at the factory.

Before inspecting a breaker, read carefully the
General Maintenance Procedure, Part IV.

Pole Unit Lever System

The pole-unit lever mechanism, located in the upper
part of each pole-unit, operates the lift rod which carries
the crossarms. Lever assembly Fig. 4 shows this
mechanism, which is simply a lever system designed to
give a straight-line motion with the proper mechanical
advantage throughout its stroke. The toggle spring
included with the lever system, supplemented by an
accelerating spring on top of the number 3 pole unit, and
the interrupter pump springs provides acceleration for
opening the breaker. A schematic of the complete
breaker operating linkage is shown in Fig. 14a and i4b.

When the breaker is properly adjusted and closed
with the hand-closing jack, there should be .063 £ .015
inchclearance at the toggie stop and lift rod stop within
each pole unit as indicated. This clearance is necessary
to permit the operating mechanism to overtravel and
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latch, and also to make sure that the closing movement
is completed by the operating mechanism without
putting undue strains on any of the pole-unit parts. The
clearance at these stops may be checked as indicated in
Part 11.

It should be assumed initially that the stops have been
properly set at the factory. Accordingly, pull rod
adjustments should be made (see “Pull Rod Adjust-
ment” Part 2) to give the .063 + 015 inch clearance and
not by changing the position of the stop bolts.

If the toggle lever travels beyond the normal closed
position and its stop is set too high, the link may strike
the shaft and the opening acceleration of the breaker
may be low. On the other hand, if the travel of the toggle
lever is stopped short of the normai closed position, the
initial opening acceleration will be good but the load at
the mechanism as the closed position isapproached may
be excessive. If evidence such as this indicates that the
stop settings have been disturbed and that the lever
system is improperly set, conditions may be verified by
empioying the lever checking gauge as shown on Fig. 4.
This gauge is normally supplied with the breaker
maintenance tools and is the basic tool employed in the
shop for establishing the proper setting of the lever
system and stops. A word of caution, however, —
correct results in using this gauge depend upon all three
poles being loaded at their normal closed-position load,
as obtained by closing the breaker carefully with the
hand-closing jack to avoid overtravel, and the breaker
load transferred to the latches by backing off the jack as
socon as latching is accomplished. If the checking gauge
proves that the system is mis-adjusted, refer to “Pull
Rod Adjustment™ Part 11 and adjust puil rods until the
checking gauge drops into place on all 3 poles, and then
re-adjust the toggle and lift rod stops to get 063 £ 015
clearance. Once this has been done correctly, the stop
bolts should not be disturbed for subsequent ad-
Jjustments.

Fundamentally, the checking gauge was designedasa
simple means to verify that the pin at the top end of the
lift rod has traveled to the correct elevation with respect
to the hexagonal shaft of the lever system. Referring to
Fig. 4, it is evident that the center of this pin should be
positioned 1.06 + .06 inches above the center line of the
hexagonal shaft when the system is properly closed.
Should the checking gauge not be available,
measurements may be made to establish this
relationship. Use of the gauge, however, greatly
facilitiates this verification.
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Provision has been made for connecting the time-
travel recorder through the top of the breaker. Remov-
inga .375” pipe cap on top of the lever box adjacent to

the lift-rod stop permits the travel-recorder rod to be

screwed into a bracket on the upper end of the lift rod
which is provided with a .190-32 tapped hole. This is
most readily accomplished with the breaker in the closed
position. This arrangement may also be used to measure
contact engagement as explained under “Contact Ad-
justment and Maintenance”.

In order to cushion the breaker-opening stroke, oil
dashpots (bumpers} in each pole unit operate over the
last 1.25 inches of travel. Adjusted with washers under
the bolt head shown, the bumper height determines the
breaker stroke. This is nota critical setting, but it should
be possible to set the 18” stroke + .50 inches as
indicated, With correct adjustments, the dashpots in all
three poles will share the load equally. Note that the
dashpots are inter-acting between poles. Thus, it may be

. necessary to adjust for plus tolerance on travel in one

pole (usually No. 1) in order to obtain minimum
tolerance in another pole (usually No. 3). The permissi-
ble rebound on opening stroke of the circuit breaker
moving contact (lift rod) as controlled by the oil
dashpots is 5% of total travel of the total moving contact
(lift rod) travel. The reservoirs of the dashpots fill

-
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automatically when the breaker tanks are filled with oil.

1t will be noted that roller bearings are used on the
main, hexagonal shaft and at the pin on the pull-rod
lever. The ALEMITE grease fittings for these bearings
should be lubricated with a pressure gun, using
Westinghouse grease #55213AG, as part of the reguiar
breaker maintenance program.

Bell Crank Assembly

The bell crank used on this breaker is a simple, single
lever, as shown on Fig. 4 and the lever is positioned so
that an additional toggle effect comes into play as the
breaker nears the closed position to give the needed
mechanical advantage to overcome the heavy contact
and accelerating spring loads. The position of the bell
crank lever is important in order to get the proper
mechanical advantage. The correct position may be
obtained by adjusting length of vertical and horizontal
pull rods as previously explained in Part II.

It will be noted that roller bearings are used on the
shaft and at the horizontal pull rod connection. The
three ALEMITE fittings should be lubricated with a
pressure gun, using Westinghouse grease #55213AG, as
part of the regular breaker maintenance program.

Accelerating Locking  Housing
Springs Bolt Cap
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N2 00
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FIG. 15 - Accelerating Spring Assembly
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Accelerating Spring

In addition to the acceleration provided by the pole-unit
lever system springs and by the pump springs, an
additional spring assembly shown on Fig. 15 commonly
known as the “tail” spring is mounted on #3 pole, This
assembly consists of two springs operating on the
horizontal pull rod to provide acceleration at the
beginning of the opening stroke.

The springs are arranged so that it is not effective over
the initial portion of the closing stroke. Free travel is
provided to aid in fast reversal of movement for high-
speed reclosing operations. The spring compression
may be changed if necessary as indicated in Part II by
adjusting the special locknut. Adjustment should be
made with the breaker open in order to unload the
spring.

Oil Gauge and Tank Air Cells*

A float-type oil gauge is provided as shown on Fig. 10.
The gauge ring marker is calibrated to show the proper
combined volume of the oil and air in the air cells at
25°C (77°F). The oil level will fluctuate considerably
with temperature: for exampie, the correct level for
50°C (122°F) is 1-27/32" above the ring, while the
correct level for 0°C (32°F) is .1-27/32” below the ring.
The tanks should be filled to a level corresponding to the
oil temperature at the time of filling.

The inverted air cell near the bottom of tank is open
on the bottom (except for float) for the purpose of
absorbing the pressure shock transmitted through the
oil during heavy interruptions. The breaker would not
fail to interrupt if the cells were flooded, but the
reduction in shock due to the air cushion in the cells is
very desirable in order to minimize changes in breaker
adjustment, oil leaks in condenser bushings, etc.

In order to reduce the absorption of air into the oil
over a long period of time, floats are used inside the air
cells - thus keeping the air from coming in direct contact
with the oil. Barring air leaks in the cells, it is estimated
that there will still be enough air inside the cells after five
years to do an adequate job of cushioning. The air cells
are automatically recharged, of course, every time the
tanks are drained.

*Air cells are not required for GMB breakers with
interrupting rating below 50KA.

If abnormally low oil level is observed during routine
breaker inspections (taking ambient temperature into
account) look first for evidence of external oil leakage. If
there are no signs of oil leakage, drain the tank at the
earliest opportunity, remove the floats,and examine the
inside of the air cells. If the cells are wet all the way to the
top, an air leak is present which should be located and
repaired. The chances of such a leak are small, since the
cells are leak-tested at the factory.

Type SB2A Interrupter Operation Fig. 11

Within the pole unit a type SB2A interrupter is attached
to each condenser bushing, and interconnected with a
bridging “crossarm”™ member to complete the circuit
when the breaker is closed. Each interrupter assembly
consists of two arc-rupturing units in series mounted
inside an insulating tube or a total of 2 breaks per pole.

The orifice and venting arrangement on each grid
block is such that on high-current interruptions pressure
for driving fresh, un-ionized oil into the arc stream is
self-generated. On an interrupting operation, the con-
tacts are rapidly opened as the crossarm is driven
downward by the spring acting on the lever system and
by the two springs inside the pisten of the pump casting
assembly. The arc is drawn between arc-resistant
tungsten-silver tips on the moving contact members and
the stationary contact fingers in each stationary contact
assernbly.

In order to assure 3-cycle interruption on low
currents, an auxiliary oil driving piston is included in the
pump casting assembly. When the contacts open, the oil
below the piston is forced down inside the tube, where
the only escape is through the orifices of the grid block.

The auxiliary oil-driving piston also performs a
flushing action immediately following each high-current
fault interruption, clearing out arc products to prepare
for another operation within a fraction of a second if
required. In this case the pressure generated by the
interrupting units stalls the piston until the interruption
is compieted, after which the piston is free to perform
the flushing function.

To permit refilling the interrupter with oil, check
vaives are provided at the bottom of the piston
assembly. Oil pressure due to an interruption or
operation of the piston causes the check valves to close
automatically.



In order to distribute the voltage equally between the
stationary contact assemblies in each pole, a resistor is
shunted across each interrupter. The resistor has a
nominail value of 700 ohms + 10%.

Adjustment and Maintensnce of Interrupter Assembly
Contact Inspection

On routine inspections a reliable indication of the
contact condition may be obtained by measuring the
contact engagement using the following technique
which does not require draining the oil from the tanks. A
.190” dia. rod with .190-32 threads such as used with a
time-travel recorder may be passed through the top of
the lever box by removing a .375” pipe cap adjacent to
the lift rod stop. Screw this rod into a projection on the
lift rod upper fitting with the breaker closed asshownin
Fig. 4. Once the rod is installed a reference measurement
should be made to indicate closed position.

Contact engagement is determined by a second
measurement made with the breaker actuated by the
hand-closing jack. With the jack installed and a
“lighting out” circuit established between bushing ter-
minals, open the breaker far enough to part contacts,
then slowly close the breaker, measuring travel on the
extension rod where contacts once again make. This
should be approximmtely 91”7 + .125” below the full
closed position. If any pole unit shows less than 625" on
routine inspection, excessive contact burning or other
troubles are indicated, and oil should be drained to
permit a complete indernal inspection.

Resistors

The condition of the voltage dividing resistors shunting
the stationary contacts may also be checked convenient-
ly without draining oil from the tanks. With an
ohmmeter across the bushing top terminais open the
breaker slowly with the hand closing jack. When a
definite increase in resistance is observed the contacts
have parted and the resistance of two resistor assemblies
in series is being measured. The nomimal value of this
resistance is 1400 ohms, but a +10% -10% variation of
this value is permissible - greater variations should be
cause for draining oil and making a thorough investiga-
tion.

Since part of the resistor circuit is through a sliding
contact between the moving contact and the resistor
contact of the interrupter, there is a possibility of an oil
film causing an open circuit ona low voltage test circuit.
Jacking the breaker in and out a small amount will
usually re-establish the circuit.
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Ifit should be necessary to replace a damaged resistor,
care should be taken to match the resistance of the other
units in the same pole so that the voltage will be
distributed equally between the two interrupters. The
resistance of the units may vary somewhat from the
nomiral 700 ohms (due to aging) but this is permissible
as long as the two pairs in each pole are matched within
10%. The resistor is made up of a number of individual
blocks, so that a new unit may be made to match an oid
unit by interchanging the blocks.

Removal of Contacts and Interrupter Blocks From
Interrupter Assembly Fig. 16

1. Have breaker in open position,

2. Remove bolts from upper shield and slide shield up
on bushing porcelain.

3. Disconnect the lower and upper connection on the
resistor assembly which attaches to the interrupter and
remove resistor.

4. Remove (8) nuts which attach the interrupter tube
to the top casting and drop interrupter tube.
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5. Stationay contact assemblies are now in full view to
be examined or removed by unscrewing the (2) socket
head screws in each assembly.

6. The contacts can be removed by removing the shunt
from the contact body and removing the pin. The
contact is now frec to slide out and can readily be
replaced.

7. The moving contacts can be replaced by simply
unscrewing the moving contacts out of the crossarm and
replacing them with new contacts.

8. The resistor contact is located below the grid block
and should be inspected for wear and arc terminals,
Wear should not be more than .062 on the sliding
surface. Arc terminals can be cleaned off with emery
cloth.

Interrupter Blocks

Interrupter blocks can be inspected by removing the
interrupter tube from the top casting. The interrupter
block can then be slid out the top of the tube. The
diameter of the hole in the top fibre plate of the
interrupter block is 1.25 inches when manufactured, if
erosion due to arcing has increased thisdiameterto 1.50
inches the interrupter block should be replaced. The
interrupter block is keyed into position to insure the
exhaust vents are aligned with the slots in the interrupter
tube. All moving contact elements and contact fingers
are tipped with silver-tungsten alloy which is especially
resistant to arcing, so that deterioration will not be very
rapid. Contacts may be reconditioned by simply
smoothing off any surface protrusions. Severely burned
contacts should be replaced.

Qil Pump Assembly

If it is necessary to disassemble the oil pump assembly to
inspect the piston, care should be taken when removing
the .50-13 x 1.75 cap screws. The (4) screws are spring
loaded and the following procedure should be followed.
Remove one boit and insert in its place a .50-13
threaded stud 6 inches long. Add washer and nut,
running nut up against washer and pump bottom.
Replace a second bolt, diametrically opposite from the
first one, with stud in same manner, Remove the two
remaining bolts. Hold studs from turning and back off
slowly on each nut equally thus allowing the bottom
plate to rise slowly to release the spring load. When the
spring load is released, remove bottom piate and piston

assembly. Examine the piston, and piston rod ends and
cylinder bore for any unusual wear. The re-assembly
should be done by reversing the procedure outlined
above.

Referring to Fig. 11 and 12, it should be noted that the
bushing foot, top casting, and upper contact bracket are
made from aluminum. If these parts are dis-assembled,
special care shouid be taken to insure a good electrical
joint when re-assembling. The best way to avoid the
oxide skin that forms almost instantaneously on ex-
posed aluminum is to coat the joint surfaces with
petrolatum (vaseline) and wire brush these surfaces
through the petrolatum. Re-assemble these pieces
without removing the petrolatum and wipe off the
excess that is squeezed out; the petrolatum will not
interfere with the electrical conductivity.

PART 1V - GENERAL MAINTENANCE
PROCEDURE

It is recognized that the inspection and maintenance
program will vary from one user to another. The
important consideration is that a system of regular
inspection be established, and the frequency determined
by operating experience. The programming of
maintenance can be scheduled with assurance by
compiling operating data on individual breakers. '

It is recommended that each new breaker be given a
one-year “shake-down” period to prove the initial
installation and to establish the duty to which it is likely
to be subjected. After this period, a thorough inspection
should be made as outlined under “General Inspection
Procedure.”

Subsequent inspection and maintenance procedures
are normally divided into two categories. These
procedures should be supplemented by frequent visual
inspections by operators touring the switchyard.

CAUTION

Before working on a breaker that has just been dis-
connected from the line, make sure that the condenser
bushings have been discharged by grounding the ter-
minal end. The bushings can retain an electrical charge
which may cause serious shock to a workman.
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Routine Inspection Procedures

A routine inspection should be made yearly and used as
an additional guideline in determining the necessity ofa
general inspection. A routine inspection includeschecks
which may be made externally without draining oil.

The suggested mputine inspection procedure is as
follows:

1. Check mechamical operation of breaker. This
should include chegking for 5 stored closing operations
before closing cutolif and one after cutoff and checking
pressure switch setmings.

2. Check diclectaig strength of oil. See “Care of Oil”
Part 1V. :_ﬁ

3. Measure coptmct resistance across the bushings
terminais. See “Inssallation Check List” for acceptable
values. "

4. Measure conttft engagement by manually closing
the breaker slowly “lighting out” across the bushing
stud as described migder “Contact Inspection” Page 19.
If this measures:lags than .625” it is an indication of
considerable ccﬂt burning or need for adjustment.
Note that normalgpgagement is .91” £ .125".

5. Measure resistance of voltage dividing resistors on
interrupters - see *esistor” Part III on how to check
without draining.-cn

6. Check the mechanical and electrical components of
the operating mechanism as outlined in the Mechanism
Instruction Book. .

General lmpecﬁ}mcedure

& . .
The following are:mpme of the factors to be considered in
determining the: %qucncy of a general inspection
procedure; i

l. Time :

2. Number of wgching and testing operations.
3. Number of overload and fault operations.
4. Severity of l’aﬂ} operations.

5. Condition of aﬂ

6. Cleanliness ofq;tmosphere surrounding breaker.

7. Accumulated experience of breaker characteristics
and duty.

8. Information received from routine inspections.

The following schedule is suggested as a basis for
setting up a General Inspection program (whichever
comes first):

1. Five years elapsed time.

2. Four times cumulative interrupting rating (4 rated
faults, 8 half-rated faults, etc.)

3. 500 mechanical operations.

NOTE: This schedule is recommended as a minimum

maintenance program and does not preclude unusual

environmental or switching applications. It is the user’'s

responsibility to determine a suitable maintenance

schedule with respect to the application to maintain the

breaker in the operating condition recommended within
this book.

The suggested General Inspection procedure is as
follows:

CAUTION

The following precautions should be taken before
entering tanks:

1. Check for open disconnect switches to isolate
breaker from the system.

2. Ground the bushing terminals solidly and maintain
this condition while work is going on.

3. When tank doors are opened the tanks should be
thoroughly cleared of gaseous products. These may be
explosive! Keep sparks and open flame away.

4. Remove vent cap on tank top and establish ade-
quate ventilation preferably using a fan or blower to
torce air into the tanks.

5. Ascertain that trouble lights and other electrical
equipment to be used within the tank are adequately
grounded.

6. To preclude accidental closing, close the hand-
operated valve in the air line between the mechanism
and air reservoir, and open control circuits with the
switch provided on the control panel.



7. Topreclude accidental tripping, insert the safety pin
above the trip free trigger, and install the jack snugly

against the mechanism spring housing.

Note: The installation check list included in this
booklet should be used as a reference when major
maintenance is performed for two reasons:

a. As a basis for comparison and

b. The same basic steps should be followed on major
maintenance as on installation.

Before disturbing any parts, check adjustments 1 to 3
below to give an indication of the condition of the
breaker when removed from service. (Breaker closed
manually - no over-travel.}

1. Check clearance at over-travel stop above lift rod
and at the toggle stop on the pole unit lever system.
Check the pole unit lever system to make sure that there
are no loose bolts and nuts and that there are no cotter
pins missing. Pole unit lever system settings can be
checked as described in the section on Pole Unit Lever
System, Part 1I1.

2. Check oil dashpots Fig. 4, in each pole unit lever
system to determine that they are working freely.

3. Observe the condition of all parts that are now
accessible. Check for loose bolts, nuts, springs, cotter
pins, and damaged parts of any kind.

4. Open breaker with the hand jack and inspect the
moving contact tip. Note the condition of the contact
tip. A small amount of burning on the contacts is not
detrimental so long as the electrical conductivity or
contact adjustment has not beenchanged. If the burning
is severe, the contacts should be removed and recon-
ditioned or replaced. The interrupter tube should be
removed to inspect the grid and the stationary contacts.
(See section on Removal of Contacts from Stationary
Contact Assembly). The engagement of the contact
fingers and the contact adjustment can be determined by
closing the breaker with the hand-closing jack.

5. Reassemble all components carefully after inspec-
lion. Be sure that the grid blocks are replaced in the tube
s0 that the exhaust vents align up with the openings in
the interrupter tube.

6. Check inside of tank cells for wetness, which is an
indication of air leakage.

7. After the internal inspection is completed, clean the
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lower porcelains on the bushings with a clean, lint-tree
cloth dipped in clean breaker oil. Clean the surfaces of
the lift rods and guides in the same manner. Clean all
carbon from the stationary contact assemblies.

8. Check the operating mechanism for loose nuts and
bolts. Torque 1”8 mechanism mounting nuts (8) to 400
ft.lbs., and see that no cotter pins are missing. Lubricate
bearings. Refer to mechanism instruction book.

9, Check the mechanism latches to see that the faces
are in good condition and have proper adjustment.
Apply a thin film of rust inhibitor, #55213AG to latch
faces. (See mechanism instruction book.)

10. Check air system on pneumatic mechanism for
excessive leakage, Leak rate should not exceed 5
psig/hour.

I1. Check control wiring and current transformer
junctions for loose connections. :

12. Check gasket joints, conduit and tank fittings to
make sure no water can enter breaker.

13. Refer to lever system, Fig. 4, and bell crank
drawing, Fig. 4 and grease all roller brearings. The
ALEMITE fittings for the bearings should be lubricated
with a pressure gun, using Westinghouse grease No.
55213AG. This grease has been especially selected to be
free-flowing over a wide temperature range.

14. Check dielectric breakdown strength of the oil. See
“Care of Oil” below. '

I5. Refill tanks with oil, remove safety pin and remove
hand jack from operating mechanism, open the hand
valve between reservoir and mechanism, energize the
control circuits, and check closing tripping operation
using all relays and circuits usually involved in the
operation of the breaker.

16. Check tripping at reduced voltage to insure safety
margin.

17. Make timing test with graphic recorder to check
opening speed and reclosing time (if required). Ref. Part
II, “Operation and Timing Tests,”

18. Check number of stored closing operations starting
from normal operating pressure. Ref. Part II, “Opera-
tion and Timing Tests.”

19. Check setting of compressor governor, low pressure
alarm, and cutoff switches. Pressure settings are
tabulated on mechanism nameplate.
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Care of Qil

Wemco “C” oil is recommended for all circuit breakers.
Westinghouse cannot assume responsibility for circuit
breaker operation if an inferior grade of insulating oilis
used, or if the dielectric strength of the oil is not properly
maintained.

All oil used in circuit breakers is subject to deteriora-
tion in service due to carbonization and to the presence
of water, even under the most favorable conditions. It is,
therefore, essential to provide for periodic inspection
and test, and to purify the oil whenever necessary to
maintain its good condition. The more handling which
insuiating oil receives, the greater are the chances for it
to become contaminated, unless adequate precautions
are taken.

When the dieiectric strength of the oil drops to 20,000
volts, the oil should be looked upon with suspicion, and
in no case shouid it be allowed to drop below 16,500
volts when tested by one of the usual methods with
electrodes | inch in diameter spaced 0.1 inch apart.

Itis essential that the proper oil level be maintained in
the circuit breakers. Considerable variation may be
caused by changing temperature or possible leakage of
oil. Low oil levels may cause flashover of bushing or
failure to handle heavy interruptions properly. OQil
bumpers may be uncovered and fail to provide proper
cushioning effect.

The oil should be allowed to settle for 2 hours before
closing the breaker on a live line as recommended under
“Placing Oil in Service”, Part 1L

Condenser Bushing

Maintenance and power factor testing of condenser
bushings should be given consideration during breaker
inspection. Instruction Leaflet 33-354-1 is sent with each
condenser bushing. This leaflet should be studied for
complete recommendations on maintenance of
bushings,

When placing bushings in breaker, do not permit the
metal flange on the bushing to touch the metal support
which holds the transformer in place. This has the effect
of a short circuit turn around the transformer, and
affects the ratio.

" Bushing Current Transformer

If it should be necessary for any reason to replace a
current transformer, first remove the stationary contact
assembly from the bushing so that the transformer may
be slipped down over the condenser bushing.

The transformer may be disconnected at the terminal
box on top of the pole unit, by cutting the leads;
however, before it can be removed, it is first necessary to
loosen the compression seal inside the terminal box. The
sealconsists of a sandwich of two Moldarta pieces witha
slice of Neoprene rubber in between, through which the
transformer leads are threaded. See Fig. 10 for location
of transformer lead seal.

When replacing the transformer, make sure that the
end of the transformer carrying the white polarity mark
is facing upward. Also, see that the transformer is not
thrown off ratio by allowing the support plate to touch
the metai grounding band on the condenser bushing,

Tighten the compression seal inside the terminal box
until the wires are held snugiy. With this arrangement, it
is not necessary to use any sealing compound.

CAUTION

Be sure that the proper transformer connections dre
made and a burden of short circuit placed across the
terminais at the blocks in the mechanism housing before
the breaker is closed on the line. Otherwise, dangerous
voltage may appear across the open secondary ter-
minals.

0il Gauge

A float type oil gauge which screws into eachtank topis
provided. See Fig. 10. The gauge is marked for normai
oil level at 25 degrees C. Fluctuations on either side of
normal will be noted with temperature changes as
described in Part II1.

The gauge glass is gasketed to insure weather
tightness. Shouild it be necessary to replace a gauge
glass, re-assemble with new gaskets at topand bottom of
the glass, and fasten guard so that the glass is held in
proper position. If the gauge has been removed from the
tank, use Dow Corning RTV 732 on the threads to
prevent water from entering tank.



Operating Mechanism

Complete instructions for operation and maintenance
of the operating mechanism are given in a separate
instruction book, which accompanies this book. If the
Operating Mechanism Instruction Book is lost or
misplaced, the I.B. number is 33-125-C3 and may be
found on the nameplate inside the housing.

Renewal Parts

Alist of renewal parts recommended to be maintained in
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stock will be furnished on request. When ordering
i renewal parts, specify the name of the part, using the
name given in illustrations in this book or the
mechanism instruction book. Identify the breaker by
including the type, amperes, volts and Shop Order

* (S.0.) number, as stamped on the nameplate.

Service Assistance

If a breaker fails to operate properly and the trouble
cannot be found or corrected, notify the nearest
Westinghouse Power Systems Sales Office or Service
Dept. for assistance.





