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FORWARD

This Guide is to provide some additional recommendatdons, and
suggestions for the Periodic Maintenance of SIEMENS-ALRIS
switchgear cubicles, various circuit breakers and_associated
metering and relaying.

This Guide is intended to supplement the "INSTALLATION,
OPERATION MAINTENANCE INSTRUCTIONS FOR ELECTRICAL” EQUIPMENT"
in the Instruction Manuals originally furaished®with your
equipment and other switchgear producks covered in this
Guide.

NOTE: Effective January 1, 1978, s@bstantially all of the
assets of the former Electrical Products Group of
Allis-Chalmers were transferred £0,a néw corporation
called:

SIEMENS—-ALLIS, 4INC.

Thus, new products, publications and literature will bear
the Siemens-Allis name.

Though all reference$§ herein will state Siemens-Allis, they
also apply to thé”Switchgear products labelled
Allis-Chalmers.

FIELD SERVICE OPERATION

Siemens-Allis can provide competent, well-trained Field Service Representatives to provide technical guidance and
advisory assistance for the_ installation, overhaul, repair and maintenance of Siemens-Allis equipment, processes
and systems. Contact regionaliservice centers, sales offices or factory for details.
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FREQUENCY OF MAINTENANCE

Recommended frequency of maintenance will depend upon
environmental and operating conditions, so thatyno/fixed
rules can govern all applications. During gthejfirst three
years of service an annual inspection of the,entire switch-
gear assembly including withdrawable cirpéuit breaker
elements is suggested as a minimum. ,Inspection frequency
can be increased or decreased depending, ong€xperience.

When operating requirements prevent the)shutdown of an
entire switchgear assembly for ImsSpeetion of insulation, a
partial shutdown and inspectiong@may,dictate a need for a
full shutdown to avoid a potenti®al failure. However,
conditions in partially inspécted “areas are not necessarily
representative of conditions) in jehergized areas not
accessible for inspectifon.

The following factor§,will affect the timing of inspections:

(1) Feeder, bus, of system fault occurrence.

(2) Sustained umtusual®or abnormal operating conditions;
e.g., switehing or lightning surges, sustained over-
loadse.

(3) Extremes in enviromental conditions, such as

température, heavy dust, high winds, rain, fog, smog,

fumes of many kinds, fly ash, salt spray, high
humidity, or unusual temperature changes.

(4) Emergency shutdowns.
(5) Scheduled shutdowns.

If the switchgear is installed in an air conditioned room,
it would generally not be affected by external .
environmental conditions. However, if doors are left open
or air conditioning is not operating, additional cleaning
may be required.
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GENERAL RECOMMENDATIONS AND CONSIDERATIONS

Enclosure

The switchgear enclosure is designed to:

(a) Protect personnel from energized partg and mechanisms.

(b) Protect the equipment from moisture) and “dust.

It is important to keep doots closed
and covers bolted in placej,during
operation for the above,two “h€asons.

Moisture

Moisture accumulation mayfoccur on internal surfaces of
enclosure even though theyjpare indoors. The source of
this moisture is condensation. When the temperature of
any surface drops belowmthefjdew point of the air with
which it is in contact, gondensation will occur.

Water vapor will be added to the internal atmosphere of
the switchgear 1fgthere’ is standing water in the
vicinity of floor openings or bottom ventilation
openings. Ally fleor openings, other than those
specifically proevided for drainage purposes, should be
effectivelyfsealed. All unused conduits or openings
around cables at entrance ducts should be sealed with
an electfical grade of caulking compound. Standing
watex, should be eliminated permanently.

Conditions causing condensation are intermittent and
may 4not 4sbe prevalent at the time of inspection. All
intexndl surfaces should be examined for signs of
previous moisture such as:

(19 Droplet depressions or craters on dust-laden
surfaces.

(2) Deposit patterns, such as might occur if a film of
dirty water were left to evaporate on a flat
surface.
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(3) Excessive rust anywhere on the metal housing.

Moisture accumulation is prevented by heat and air
circulation. Therefore, it is very important to make
sure that space heaters (standard on outdoor; optional
on indoor) and thermostats are functioning properly
and that the filters are clean. '

Insulation

With proper maintenance, the insulationymaterials used in
switchgear assemblies are designed fon,and expected to
withstand operating voltages for many years. During this
time, the insulation will be s@bject“to cumulative
deteriorating conditions whichvdetract from voltage
withstand capability.

Moisture combined with“dirt\is the greatest deteriorating
factor for insulation. _Even small amounts of moisture (such
as condensation) if allowed to accumulate can result in
electrical leakage which leads to tracking and eventual
flashover.

The surface of alljinsulating members should be inspected
before any cledning or dust removal, and re-inspected after
cleaning. Moisture droplets often leave craters or
depressionsfin aWdust layer without staining the member
under the dust.) Conversely, a carbon track starting to form
on a busgsupport may be completely masked by later deposits
of dustf

Iasulatien can be damaged in the following ways:

(a), Edectrical Distress

The following are specific areas in which electrical
distress is more likely to occur and should be given
special attention:
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(b)

()

1. Boundaries between two adjoining insulators.

2. Boundaries between an insulating member and
the grounded metal structure.

3. Taped or boot-covered splices or junctions-.

4, Bridging paths across insulating surfaces;
either phase-to-phase or phase-to-grgund.

5. Hidden surfaces such as the adjacentqedges
between the upper and lower membergof sSplit
type bus supports or, the edges of a ‘silot
through which a bus bar protrudes.

6. Edges of insulation surroundingymounting
hardware: either grounded €o™the‘metal
structure, or floating withinfthe insulating
member.

Damage caused by electricalgdistress will normally
be evident on the surface of /insulating members

in the form of corona£resion Or markings or
tracking paths.

Corona

If corona occurs in switghgear assemblies, it is usually

localized in thin aif gaps” that exist between high voltage
bus bar and its @djaecent insulation, or between two adjacent
insulating membegps.®, It may form around bolt heads or other
sharp projections, if mot properly insulated or shielded.

Siemens—-Allis™swit€hgear has insulation which is not subject
to deterioration by corona. However, contamination of
surfaces mustWbé prevented.

Tracking

Tracking ,is an electrical discharge phenomenon caused by
elec¢tricdal stress on insulation. This stress can occur
phase=to-phase or phase-to—ground.

Tracking develops in the form of streamers or sputter arcs
on the surface of insulation usually adjacent to high
voltage electrodes. One or more irregular carbon lines in
the shape of tree branches is the most common sign of
tracking.
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(d)

Surface tracking can occur on the surfaces of organic
insulation or on contaminated surfaces of inorganie
insulation. The signs of tracking on organic matezrials are
eroded surfaces with carbon lines. On track reésistant
organic materials these erosion patterns will beessentially
free of carbon.

Tracking can propagate from either the high,voltage or
ground terminal. It will not necessarilynprogress in a

regular pattern or by the shortest gpossible path.

Thermal Damage

Temperatures even slightly highér than design levels for
prolonged periods, can shorten{'theyelectrical life of
insulating materials. Prolonged exposure to higher than
rated temperatures can causé physical deterioration of these
materials resulting in lower/mechanical strength. Localized
heating (hot spots) cadn sometdimes occur but be masked
because the overall température of the surroundings is not
raised appreciably.“3Infrared inspection on periodic basis
is recommended. The infrared sensor can detect the presence
of abnormal heat. f Loosely bolted connections in a bus bar
splice or cable lug/connection are examples of this. It can
also occur at the primary disconnects if the silver plating
corrodes badly ‘due £o contaminants in the atmosphere.

Since power should be removed prior to a visual inspection,
it is unlikely that temperature itself could be relied upon
after shutdown to signal potentially damaging heat. Some
externaly, conditions which form the basis for detecting heat
damage/ are:

(a) Discoloration - usually a darkening - of material
or finishes.

(b) Crazing, cracking, flaking of varnish coatings.
(c) Embrittlement of tapes and cable insulation.

(d) Delamination.

(e) Generalized carbonization of materials or
finishes.

(f) Melting, oozing, or exuding of substances from
within an insulating assembly.
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Insulating materials that have been physically damaged
should be replaced. In summary, the important things#to
remember in maintenance of insulation is, KEEP IT CLEAN,
KEEP IT DRY AND KEEP IT COOL.

If there is evidence of overheating, determine _the “ecatise and
correct it. The cause may be excessive dirt on surface,
plugged ventilation openings, loose hardware, of
overloading.

Remember, installations can be checked forWyoverheating by

using infra-red testing equipment. (Fhe bus and connections

can be checked with some of these sensers™without removing
the rear cover plates.

4, Bolted Joints

All bus joints consist of g@ither(silver plated copper, tin
plated copper when specified or tin-plated aluminum bus bars
secured with 1/2" Grade4S steel hardware. This hardware is
torqued to 50-75 Ft/Lbs (6%.8=101.7 N°m) at the factory.
Shipping split and cable jlug*hardware must be torqued to
these same values durimg{installation. In some applications
silicone bronze hardwarewi’'s used in which case it is torqued
to 30-40 Ft/Lbs« (40.7-54.2 N°m). When aluminum bus is
furnished conical,"washérs ("Belleville" washers) are used to
insure maintenance of¥pressure. There is no reason to
expect loosening of, hardware during the life of the
equipment. ©@m joints which are insulated with PVC boots,
glastic caps or{tape, it will not be possible to check for
loose hardwaregWithout removing the insulation. Thus you
may not wantd@to check bus joint hardware unless inspection
of theyinsulation shows evidence of overheating.

Lubrdcatdon

The lubrication of moving parts and electrical contacts is
very important. The lubrication provides a degree of
protection against corrosion of critical parts.

Corrosion problems in switchgear are primarily caused by the
chemical reaction of hydrogen sulfide, or free sulphur
acting upon silver-plated contacts. There are other
contaminants which are often present in many types of
industrial environments such as ammonia, sulphur dioxide,
chlorine, and nitrogen peroxide. Any or all of these can
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react adversely on contacts and other plated current
carrying parts.

At each maintenance interval, all of the old grease,must be
wiped off sliding electrical contacts, and new lubgicant
applied. Be careful not to get grease on adjacent
insulation. Apply only Siemens—Allis contact “Rubricant -
(Part No. 15-171-370-002) in a layer between,1/32" and 1/16"
thick (.8 - 1.6mm).

See attached lubrication instructions, fer“additional
information.

PREPARATION FOR MAINTENANCEAND, INSPECTIONS

Before starting work oft the switchgear, the following is
required:

76\" DANGER

Do not work onf{energized equipment. Unauthorized
personnely shouldd not be permitted near energized
equipment.

Planhthejtime for maintenance with operating personnel
so thaty, theé switchgear can be de-energized, and

saflely ,grounded.

NOTE:" Switchgear assemblies are enclosed on all sides
and top with sheet metal. Access into the enclosure
1s¥provided by doors or removable covers. . Although the
bus and connections are insulated in metal-clad
switchgear assemblies, it is a coordinated insulation
system: insulation plus air or creep distance equals

a given insulation level.

A DANGER

BUS INSULATION IN METAL-CLAD SWITCHGEAR IS NOT DE-
SIGNED TO PREVENT SHOCK. CONTACT WITH THIS INSULATED
BUS COULD RESULT IN SHOCK, BURNS OR POSSIBLY DEATH.
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See ANSI C37.20-6.2.4 which is quoted as follows:

"This insulating covering is a requirement of metal-clad
switchgear and is provided to minimiize the possibility of
communicating faults which would result if foreign4eb jects
momentarily contacted bare bus. This insulating ,covebing is
usually only a part of the primary insulation system _and in
such cases the outer surface of this insulating coyering
will not be at ground potential. It should notybe assumed,
therefore, that personnel can contact this insulating
covering with complete safety.”

Disable any remote control and automatic ‘transfer schemes.
Disconnect and ground all potential){transformers.

Open all disconnects.

MAINTENANCE & INSPECTION PROCEDURE FOR CIRCUIT BREAKERS

SEE ATTACHEDWEXHIBIT #1 AND #2
Check the breaker trip gpotential source.
a. Battery Condition (if used).

1. Volitage “of each cell.

2. Specifie gravity of each cell.
3. Cleanliness.
4, Connéctions, for corrosion, looseness,

electrolysis, etc., including trip circuit
connections in all cubicles.

b. Battery Charging Equipment
1. General condition.
2. Fuses and/or circuit breakers.
3. Operation.
C. "ENER/PAC"” (if used) check "Push to Test™ feature.

Select the first cubicle to be maintained.

Remove the Circuit Breaker. Inspect and maintain per the
appropriate "Maintenance Check List for Circuit Breakers."
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GROUND AND TEST DEVICE

If a ground and test device was furnished, insertijthis in the
circuit breaker compartment and use it in accordance with
instruction book furnished for the device andWyyour local safety
practices.

CAUTION PRIOR TO GROUNDING EITHER UPPER OR LOWER STUDS, THEY MUST FIRST

———— BE DE-ENERGIZED. Check the singlellkineWor three line diagram for
the equipment to determine if remotejycircuit breakers must be
opened prior to grounding. The use, of'%the ground and test device
in bus tie units is not recommemded bécause one set of studs will
be impossible to de-energize without a major shut-down.

Similarly, some cubiclesgeould/ be back-fed from another bus. A
hot stick potential indicator is sometimes used as a check.

ZCX DANGER

IMPROPER USE9OE, A"GROUND AND TEST DEVICE COULD RESULT IN VERY
SERIOUS INJURY, SHOCK OR POSSIBLE DEATH.

IT IS IMPERATIVE THAT YOU BECOME TOTALLY FAMILIAR WITH EVERY
ASPECT OF ATGROUND AND TEST DEVICE BEFORE USING IT. YOU MUST BE
CERTALN WHICH PRIMARY CIRCUITS CONNECT TO EACH STUD AND IF THEY
ARE (ORFCQULD BE ENERGIZED DUE TO BACKFEED. YOU MUST INSURE THAT
THE SELECTOR SWITCH IS SET PROPERLY AND THAT THE CIRCUIT IS
DE-ENERGIZED BEFORE DOING ANY LOW VOLTAGE (MEGGER) TESTING. MAKE
NO ASSUMPTIONS AND DOUBLE CHECK EVERY STEP.
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MAINTENANCE & INSPECTION PROCEDURE FOR
CIRCUIT BREAKER COMPARTMENTS

NOTE Use the "Maintenance Check List -
Exhibit #3" with the following procedures:

1.

Inspect the Circuit Breaker compartment for moisSture, dust,
dirt and loose parts. Record data on_ "Mailntemance Check
List for Switchgear Cubicles."” Clean\aswnecessary.

/E\ DANGER

IF YOU ARE GOING TO OPEN THE SHUTTERS COVERING THE PRIMARY
DISCONNECTS, MAKE CERTAIN, THAT BOTH LINE/LOAD AND BUS ARE
DE-ENERGIZED FIRST. DO NOTHWMAKE THIS CHECK FOR BUS TIE
UNITS, SOURCE BREAKERS ©OR/UNITS THAT COULD BE BACK-FED
UNLESS ALL BUSSES ARE DEfENERGIZED. FAILURE TO DO THIS CAN
RESULT IN SERIOUS INJURY, “BURNS OR POSSIBLE DEATH.

THEN OPEN THE SHUTTERS AND BLOCK THEM OPEN. USING A HOT
STICK POTENTIAL DEVECE, DOUBLE-CHECK THAT ALL DISCONNECTS
ARE DE-ENERGIZEDW

5'

Using a flashlight, inspect the silver-plated primary
disconnectsypfor®signs of overheating or excessive wear
(Silver-pldting worn through to copper). Record condition
on cheek list. Clean and lubricate the silver-plated
contacts per instruction book.

Inspectfthe primary disconnect mounting or housing for dust,
moisture or unusual appearance. Record condition on check
list. Clean insulation with a suitable cleaner per
ins@éruction book.

Test insulation with a megger on all phases to ground. You
would normally not be as interested in what your megger
reading is, but rather what it shows in respect to previous
readings and whether they are approximately the same or are
decreasing or increasing. Systematic periodic use of the
megger (always use same rating megger) will provide you with
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invaluable information. There are no rule-of-thumb_formulas
for exact values of insulation resistance owing tg the
variations in materials used and how they were built up,
moisture, temperature, surface leakage etc. For ‘many years
maintenance personnel have used the 1 megohm per kV'plus 1
megohm with a 1 megohm minimum as a generalgguidetv This
could be acceptable in some cases and would .allow you to
energize. Our experience has shown thatgtypieally 50
megohms on 480V - 600V class switchgear{and (200 megohms on 5
kV - 15 kV and 38 kV class is what you,shouldd look for.
These values would be with the breakers “temoved and
typically you would look for 150“mégehms with breakers in
connect position and closed, onkjthe® - 15 and 38 kV
equipment or 35 megohms on the 480=600V. Important: When
you megger each phase to ground\look for any differences in
those readings. All 3 phasesmto ground should be very close
and if not look for the cause /andr correct.

Return shutters to cloSed gposition. Check for ease of
operation to be sureqthey close and open freely. Lubricate
operating linkage as regquired.

Inspect the current) transformers.

Inspect othexp itlems in the circuit breaker compartment per
the check lisgt.

Remove old)lubricant and lubricate auxiliary switch contacts
with PartgNo.alb-171-370-002, Siemens—-Allis Electrical
Contact Lubrifcant.

MAINTENANCE/ &

PARTMENT

INSPECTION PROCEDURE FOR MAIN BUS COM-

l'

Make sure the bus and cables are de-energized. The ground
and test deivce can be used in any of the feeder
compartments to ground the bus. See Section "F".

Remove the bolted access plates. These are usually split to
facilitate removal with the power cables in place.

Inspect the compartment per the check list.
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NOTE The main bus compartment is designed for maximum reliabilTity
since a shutdown is usually required to de—energize the) bus
section for maintenance. The insulated bus is well
supported and generous creepage distance is provided. The
space heaters, when furnished, project into the bus
compartment to minimize condensation. Nevertheless,
inpection of the bus compartments is important to“Winsure
that all surfaces are clean and dry and that ghere are no
signs of tracking or corona.

4. Clean insulating surfaces. Correct the “ecause’if signs of
overheating are present.
5. Replace bolted covers of bus compartment.

6. Remove the ground and test deyiwce.

INSTALL CIRCUIT BREAKER IN*THE CUBICLE

Refer to Instruction®Bookt
Place the circuit breaker in the cubicle in the test position.

Energize control cdircuit. Using the control switch close and trip the
circuit breakeryim the test position to verify its performance.
Note-this wild @lso verify performance of the control power source,
(batteryy orycontrol power transformer etc.) control wiring, control
circudt fuses, shunt trip coil, and capacitor trip or ENER/PAC (if
used).

J. Instrument Panels

NOTE: Most meters and instrument transfer switches can be
checked while the switchgear is energized. Tests of overcurrent
telays can be performed while the switchgear is energized. Refer
to the product instruction books for details.

All overcurrent relays would probably have been set in accordance
with a "Coordination Study"” which was prepared prior to initial
installation. Check or recheck relay settings, instrument and
control switches, and inspect their contacts.
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Operation of control switches can be checked with the“eircuit
breakers in the test position.

Lockout relay operation should be checked.
Automatic transfer and/or manual transfer sghemes™are designed to

operate per a detailed procedure. This précedure must be
reviewed and used to check and exercise theseWyschemes.

Service Auxiliary Compartments

Certain units are auxiliary unitss ““These may contain potential
transformers, control power tramsfermers, and/or other devices.

A DANGER

THE STATIONARY PRIMARY “DISCONNECTS OF POTENTIAL AND CONTROL POWER
TRANSFORMERS ARE NORMALLY “INACCESSIBLE. MAKE CERTAIN HOWEVER
THAT THESE ARE DE-ENERGIZED BEFORE CLEANING THE COMPARTMENT.
FAILURE TO DO SO#COULD*RESULT IN SERIOUS INJURY, BURNS OR
POSSIBLE DEATH. \\CLEAN THESE TRANSFORMERS AND INSULATORS. CHECK
AND CLEAN COMRONENTS IN OTHER AUXILIARY UNITS.

BUS INSULATION-HLESTS

Referjto Instruction Book.

Aftef completing maintenance of all units in the bus section,
tegt the bus insulation with a 500V or 1000V megger. Look for
200 megohms or higher. Pay particular attention to differences
in readings from each phase to ground. If differences exist,
determine cause.

If desired, a high potential (HI-POT) test can then be performed.
This test should be performed at 75% of the factory test level.

Potential transformers, control transformers, lightning
arresters, and surge capacitors must be disconnected during this
test.
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TYPICAL FIELD HI-POT VALUES for primary bus are\@n
below. These values are for one minute duration only,
Equipment
Nominal Voltage
Ratings AC HI-POT D
600-volts 1650 volts volts
4,16 kV 14.3 kV .2 kV
7.5 kV 27.0 kV .2 kV
13.8 kV 27.0 kV 8.2 kV
34.5 kV 60.0 kV 85.0 kV
HI-POT values one minute duration & ndary circuits: 1125
volts AC, or 1590 volts DC. \
CAUTION certain control devices suc @ing motors, pushbuttons,
——— bell alarms etc., may hav a 900 volt rating. 757% of 900V
would allow a field HI-PQiiiaiznly 675 volts AC or 954 volts DC.
Do not HI-POT static trm es.
- O
M. Restoring ServicK
After complet t servicing, return all circuit breakers to
their units control power supply switches. Check breaker
operation in, the test position, rack to connect position, connect
all pote ansformers, arm automatic transfer circuits,

CIOSQ~::-' h all doors securely, and re-—energize.

L 4
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EXHIBIT NO. 1
CHECK LIST FOR VACUUM CIRCUIT BREAKERS

Date Installed: Date Serviced:

Taken From Cubicle #

Type Rated Volts

Roted AMP

Job No.

Returned to Cubicle #
S/N

FOLLOW APPROPRIATE INSTRUCTION BOOK

] Vacuum Tubes Cleaned.

d Vacuum Tubes "A" Dim. Checked.
Record Dim.

J Vacuum Tubes Hi-Potted.
Phase | 3

O Phase Barriers examined.

(O Checked for Loose Hardware.

a Charged with Plug Jumper.

O Closed Breaker Electrically with
Control Switch on Panel

(O Checked Position Indicatof.

[ Tripped Breaker with Gontrol
Switch on Panel

(3 Checked position indicator.

O Depress Trip Rod and'Close Breaker
with ControliSwitch on Panel.
(Breaker shouldfbe trip free).

0O Release Trip Rod, close and Trip Breaker.

[ Checked Bredker opening and Closing times.
[ Checked and tubricated Primary Disconnects.
[ ‘@Heckedand Iubricated Secondary Disconnects

[ ] Checked and Lubricated Auxiliary Contacts.

[0 Mechanical Interlocks checked.

O3 Electricol Interlocks checked.

O s.e. Operator checked and lubricoted.
(O Ground Contact checked.

OJ Limit Switches Checked.

O Charge-Discharge Indicator checked.

D Counter - Reading

(3 Alignment in Cubicle comrect.

O Operated in Cubicle test position.

(Breaker will close and trip.) D AC O oc Control Volts
o o o
[ Breaker Timed: Cycles to Trip: Cycles to Close:
OJai Pot Test volts JAac [ oc Misc. AMP.

D Breaker Placed into Service, Date:

Environmental Conditions:

Remarks: (Show "Remarks" on reverse side.)

SIEMENS-ALLIS

Signed:
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000000 0o0ooo

* * 2 »

»

Date Installed: Date Serviced: Job No,:

Taken From Cubiclef Returned to Cubicle #

Stored Energy: Solenoid: Manyal:

[ Auxiliary Contacts Checked
[ sequence Checked

EXHIBIT NO. 2
CHECKLIST FOR AIR CIRCUIT BREAKERS

Type: Rated Volts: Rated Amp: S/N:

Arc Chutes FOLLOW APPROPRIATE INSTRUCTION\BOOK

Primary Contacts Secondary Contacts

Main Contacts®Alignment & Penetration
Checked, Blow=Out Coil Connection

Manual Closure Operated Trip Coil Operated

Manual Trip Operated

Breaker Cleaned and Coil Connection

Int f Break inge Wi
Hardware Tightened nterference of Breaker to Hinge Wire

Break: bricated
Mechonical Interlocks Checked reaker Lubricate

Mechanism Operates Correctly Static Trip Unit Set

Static Trip Unit Tested
Limit Switches Checked

Puffer Operation Correct
Breaker Operated With Test Device

Alignment in Cubicle Correct Open-Close, Disch.,Indicators Checked

Operated in Cubicle Test Position Breaker Put in Service

AC [] oc Control Volfs Counter Works Properly - Reading:

Ground Contoct Checked

O00000@gosE 00000

Environmental Conditions:

FCy10000Or:ly Blow~Out Coil Polarity Checked

Megger: DG, Volt. Phase 1: Phase 2: Phase 3:
(When meggering'a pole to ground, have the other two poles connected to ground.
Megger each primafy contract to frame ground.)

[ Breaker Timed: Cycles to Trip: Cycles to Close
[J€Hi Pot Test: Volts [] AC [] DC MicroAMP.
Hinge Joint Préssure:  Phase 1: Phase 2: Phose 3:
Contact Resistance: Phase 1: Phase 2: Phase 3:

These tests to be performed only if specified.

REMARKS:

SIEMENS-ALLIS SIGNED:
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EXHIBIT NO. 3
MAINTENANCE CHECKLIST FOR SWITCHGEAR CUBICLE

Prepare a copy of this check list for each switchgear unit. Refer to
appropriate Instruction Book for detailed procedures.

Cubicle Type [] Indoor [[] Outdoor. Operating Voltage kV_( Date;

. . . . *
Main Bus continuous current rating Amperes:  Serial No.

Date of initial service: Unit Number:
[ Prepared for maintenance (Refer to Guide, Para. D & F)

[] Generol conditions [] Dry [] Damp [] Clean []"Dusthy:
[C] Removed circuit breaker [ Serviced'per séparate check list.

[ Checked door alignment [[] “Gubricate,hinges.

CIRCUIT BREAKER COMPARTMENT

(] Checked for moisture, dust and loose ports.

[ Found compartment [] damp [[] 4dry [] (cleen [] dusty.
[] Openel shutters /\DANGER: - (Refer/to Para. G.2)
/\DANGER: = DQMNOT open shutters of bus tie units

[J Inspected primary disconnects. [(J%€leaned and lubricated.

[J !nspected porcelain housing [7) Wiped Clean.

[J Meggered upper disconnects. [(]/Phase 1: [J Phase 2: (] Phase 3:
[J Closed shutters (@ Chetked for easy operation (] Lubricated

[] Inspected current trdnsformers. [] Checked for loose wires.
[J inspected cubicléimounted auxiliary switches [(J Lubricoted.
[J Inspected spacejheateriand thermo-disc. [0 Checked operation.

CABLE/BUS DWUCT CQMPARTMENT A DANGER: CONDUCTORS MAY HAVE BACK FEED

[ Determiined that conductors were de-energized.

(] 4Removied rear covers [[] Checked gaskets.

[£] Inspected for signs of [ trocking [] heating:COMMENT:
[([]4Found, Compartment [] Domp (] Dry [[] Clean [] Dusty
[E]. Cleéned oll insulation

[[] Inspected and cleaned cusrent transformers (if provided)
MAIN BUS COMPARTMENT & DANGER - DE-ENERGIZE BUS - SEE D1

[[] Determined that conductors were de-energized

[J Removed access covers

* The same serial number applies to all units in this line~up. Obtain serial number
from rating plate located in the left end unit.

SIEMENS-ALLIS Sheet #1 of 2
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(O] Inspected for signs of [0 Trocking (O Heating. Comment:
Found compartment (O damp (] ory (J Clean [] Dusty

(O Cleaned all insulation

[ Instolled access covers

Place Circuit Breaker in cubicle.

(] Checked clearance of breaker with cubic!e hinge wiring.

[J Checkedposition mechanical interlock. (Rack breaker to position'between "Test"
and "Connected" positions. Attempt to close breaker.
Should be trip-free)

(] Racked to "Connected" position [ ] alignment O,K.

INSTRUMENT PANEL (Refer to Para.lJ)

[J Checked for broken cases.

(] Checked operation of control switch with ciréuitibreaker in “Test" position.

(O] Tripped the breaker by passing sufficientycurrent (o voltage) thru the coils
of protective relays.

(] Examined indicating lamps and replaced ds required.

[J Checked terminal block contacts®for loose, conne ctions.

AUXILIARY COMPARTMENTS A\DAINGER  REFER TO PARA.K

[J Checked potential transformers. ([ J/'Cleaned [J Checked for loose wires
D Checked trunnion operation [:| Verified disconnects making contact.

[] Checked PT Fuses o JNBrimary  [] Secondary

AFTER ALL UNITS"HAVE BEEN SERVICED
(] Meggered bus{lowerdisconnects) through ground and test device placed in ony
one of the feeder units.
[J Optionol: Performed high potential tests on bus (lower disconnects) through
groynd and test device (Same as Megger test above).

(] Removed\ground and test device.

[(JfPlacedall circuit breakers in "test" position. Be sure to place breakers of
correct continuous current rating in each unit.

[, Energizéd control circuit.
[J Checked Close - Trip operation
[ Checked lockout relay operation.

[JoRetumed to normal service.

NOTES:

SIEMENS-ALLIS Sheet #2or 2
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DUAL BEAM SCOPE,
CONTROL CIRCUIT——T . A VISICORDER OR EQUAL
SOURCE SCOPE /

CHANNEL A

CHANNEL B =

COMMON C

NOTE:
TERMINAL 7 & 9 ARE JUMPERED
SHUNT ASSUMING THAT CLOSE & TRIP
0.18 VOLTAGE IS THE SAME
\ |F CLOSE & TRIP VOLTAGES
DIFFER TEST TERMINAL 9
)- T INDIVIDUALLY & TERMINAL 7
D INDIVIDUALLY.
JUMPER N
7 ol
FORICOMPRETE SCHEMATIC
5 DIAGRAM, SEE FIG. 9 IN
Y INSTRUCTION BOOK
< 10 18X5416 PAGE 26.
|
—_—— e ——_—— ——
60 - 10082
At

BATTERY TERMINAL
VOLTAGE
QOPEN OPEN

CLOSE

Tc /CURRENT
2 | S

.042 018
.062 .025

to

TYPICAL TRACES

Method for Checking Opening and Closing Times FCV-500 or FCV-750 Vacuum Circuit Breaker
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CONTROL CIRCUIT
SOURCE

JUMPER

SCOPE

_—

CHANNEL A
CHANNEL B

COMMON C

DUAL BEAM SCOPE,
A VISICORDER OR EQUAL

NOTE:
TERMINAL 7 & 9 ARE JUMPERED
ASSUMING THAT CLOSE & TRIP

VOLTAGE IS THE SAME.

P—

5 DETAILS ON PAGE(2 OF IN-
STRUCTION BOOK|18X5763.
FOR COMPLETE SCHEMAT-
IC DIAGRAM_ SEEFI1G16,
PAGE 29.

BATTERY TERMINAL

IFPCLOSE & TRIP VOLTAGES
DIFFER TEST TERMINAL 9
INDIVIDUALLY & TERMINAL 7
INDIVIDUALLY.

1| —

60 — 10082

—9

]

TYPICAL TRACES

OPEN OPEN

A0 e VOLTAGE
l S|
o CLOSE
CURRENT

cc ‘ TC /

o —‘/VL /—\/ -‘——__
036 | L.(HS
056 T 03>

Method for Checking Opening and Closing Times VV-1500 Vacuum Circuit Breaker
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SIEMENS-ALLIS

OERVILENIES

CIRCUIT BREAKERS IN CORROSIVE ENVIRONMENTS

Unfortunately the term environment has been tiedyintes$o many controver-
sial discussions that it is almost considered a dicty word and for some it may
be a taboo. In this Service Tips communicationythéuterm will be accepted for
what it is and an attempt will be made to tiejit down to specifics.

Corrosion problems in electrical equipment, such as switchgear, are
primarily caused by the chemical reactjonjof hydrogen sulfide, or free sulphur
acting upon plated contacts, usually silver. | There are other contaminants
which are often present in manygypes) of industrial environments such as ammonia,
sulphur dioxide, chlorine, and‘nitrogen peroxide. Any or all of these can react
adversely on contacts and otheg plated current carrying parts.

Do you have any of the above contaminants in the environment surronding
your electrical equipment? -

If your answerlis, yes, we have a message here and it could prove very
beneficial to you. gt Will"be well worth your time to consider the points
offered and to be Guided dccordingly.

Over thespast several years our design engineers have researched the
problem of corrosion and various methods of minimizing the chances of
having tasnish'build up on contacts. A number of design improvements have
come out of this research and we now want to bring these changes to your
attentiony, Infmost cases your equipment can be upgraded and it can be done
dt a priceywhich will be small indeed when you can minimize the chances of
having an unscheduled outage.

The attached product technical data publication, 18C5150-03, "Corrosion
of Electrical Contacts" is a good discussion of the problem, its causes, and
how to effectively minimize corrosion problems in the field.

SWITCHGEAR DIVISION
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You will note that we now specify a special contact lubricant to pfotect
contact surfaces from corrosive elements. This is in place of the graphité we
formerly used. We ask that any Allis=Chalmers Switchgear instruction book
which you have calling for graphite be corrected to call for the eontact
lubricant. In making this change you must also recognize and adhereto
the contact pressures called for at the hinge joints under this, improved lub-
rication system on all Siemens=Allis (formerly Allis=Chalmers) breakers 5kV
through 15kV, air magnetic type.

Pounds PullyOn Blade

Air Magnetic

Breaker Class With Graphite With Contact Lube
5kVv 7-9 Lbs. 46 Lbs.
6.9 thru 15kV 5-7 Lbs! 2-4 Lbs.

Be sure of your lubrication in the hing&yjoints before making a change.

See the attached lubrication charf)18X4841-03 for 5KV and 15KV
breakers having Type SE=3, SE-4for solenoid operators. For the latest design
515 operators the chart is includedtin the applicable instruction books. The
chart for low voltage breakers whilch shows the latest style breaker is still
typical of the areas which reqéire, care in lubrication.

For all older breakerss(pre=1973) which are in corrosive environments and
exhibiting potential problems we recommend replacing all current carrying
parts with reconditionéd, orfiméw, components which are plated and lubricated
in accordance with gur present practice. Replacement of only the parts which
appear to be failing only defers the ultimate failure. In order to insure proper
adherence to specifieations the parts should be sent back to the factory for re~
processing. One method of handling this rework program would be to buy
sufficient new partsito rework two (2) or more breakers and the corresponding
cubicle stdtionary contacts. Retum parts removed which are salvageable to the
factofy, foryré-processing. When re=processed parts are received, go on to the
nex¥ 2 or¥3 breakers and repeat the process until entire installation has been
upgradéd. Th no case should grophite be used in the rebuilding process.

If,you are now interested in upgrading your equipment we suggest you
contact the local Siemens=Allis Sales Office in your area.

We will be pleased to discuss this program in detail and will upon your
request offer a quotation on price and delivery of materials desired.

g Attachment

anager, Parts gAd Service Reprinted February, 1978
Switchgear Division Page =2-
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SIEMENS-ALLIS

Switchgear Division

CORROSION OF ELECTRICAL CONTACTS

INTRODUCTION

Metal-clad and metal-enclosed switchgear is regularly ap-
plied in all types of industrial environments. Certain con-
taminants in the air can be very detrimental to reliable
equipment performance if the appropriate precautions are
not taken, both in the design of the switchgear and in its
regular maintenance.

The principal problem areas are centered around the con,
tact surfaces: breaker main contacts and hinge joints, and
breaker/cubicle primary disconnect assemblies. These com-
ponents are all heavy section copper normally platedywith
pure silver. Corrosion or mechanical damage to these cons
tact surfaces can result in increased electrical resiStance,
overheating, and eventual failure.

CAUSES OF CORROSION

The corrosion problems in switchgear are primarify caused
by the chemical reaction of hydrogen sulfide, orfree sulfur,
with the metal contact materials, ustally silver. The result
is the buildup of a tarnish film of silver‘sulfide. Other pol-
lutants commonly present in industfial atmospheres may in-
clude ammonia (NH3), sulfur dioxide. {SQ?2), chlorine (Cl),
and nitrogen peroxide (NO2). AllFeifythese can also adversely
react with the contact materials’ to \form corrosion com-
pounds.

The severity rate ofgtarnishing,%er corrosion, is further in-
fluenced by the concentration®f the pollutant, the temper-
ature of the materials,“and the presence of moisture. Con-
centrations of the compounds mentioned above are cur-
rently being noted in the range of 500-1000 parts per bil-
lion in industrial atm@spheres; in the case of sulfur the in-
crease in con@entrationsin the past decade has been 4 orders
of magnitade. T ypical operating temperatures for switch-
gear contacts are’in the range of 100 degC and have tended
to incfeaseminyrecent years with the advant of better elec-
trical, insulations. The presence of moisture in equipment is
almost unavoidable; it allows the formation of a variety of
acidsawhich can attack the copper and silver contact mate-
rials.

product technical data

EFFECTS ON SWITCHGEAR CONTACTS

The visible{ewidence of corrosion in switchgear is very easy
to recognizejjtheysilver tarnish on contacts is a dull gray or
black 4eating “ever the usual bright silver surface. Many of
the saltsief cépper which are likely to be formed exhibit
the charactenistic green color. Other metallic salts will show
as white'granular deposits.

Formation of tarnish on contact surfaces almost invariably
increases the local contact electrical resistance, as most of
the corrosion products, and tarnish films, are electrical in-
sulators, or at best semi-conductors. The resulting increase
in resistance causes localized heating in the region of the
contact spot; this in turn increases the rate of corrosion
leading to even greater losses.

As excessive temperatures are reached, the contact backup
springs may lose their temper and relax, localized contact
melting begins, and if the heat which is produced cannot be
suitably dissipated thermal runaway occurs followed by
complete destruction of the contact structures.

MINIMIZING CORROSION BY DESIGN

In order to continually improve switchgear in the face of
increasing concentrations of pollutants in the atmosphere,
Siemens-Allis has continuously evaluated various materials
and processes for use in critical contact designs. Recent ef-
forts in this field have led to three basic design revisions
affecting various components of the 600-volt, 5 kV, and
15 kV product lines:

Silver-plated contacts — All circuit breaker contact fingers
are now electro-plated with a thick deposit (0.001") of
silver applied under carefully controlled conditions to in-
sure a dense, non-porous film. This applies to all primary
disconnect fingers, main and hinge contact fingers on all
circuit breakers. Many investigations have vertified that
pure silver is still unexcelled in these high pressure, high
current density applications. All the alternates fail to do the
job: gold, tin, cadmium, nickel. The elimination of porosity
in the plating prevents any corrosion of the underlying
copper, and the thick film insures good life. under condi-
tions of mechanical abrasion on sliding contacts.
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Back-up springs — To produce a wider margin of safety in
primary disconnect assemblies, we have instituted the use
of back-up springs made from 17-7PH stainless steel in
place of the traditional music wire or 18-8 stainless. Type
18-8 stainless, at 80 kpsi, exhibits a 9% loss of load at 290
degC; this compares to a 200 degC limit for music wire
‘for the same loss of load. A significant further improvement
is obtained with 17-7PH: only a 3.8% loss of load at 290
degC, 80 kpsi stress level.

Protection from tarnish — Considerable experimental re-
search has established that protection of critical contact
surfaces from corrosive elements is the most effective
deterrent to problems. A good protective grease will not
only shield surfaces from corrosive attack, but it will also
increase the wear life of sliding contacts.

The choice of a grease suitable for the application must
consider several important properties of the material.
Ability to withstand operating temperatures (above 100
tegC) without decomposition, chemical stability in the ex4
pected atmospheres, electrically non-conducting, chemical=
ly neutral to silver and retention on vertical surfaces at high
temperatures are all important considerations.

Siemens-Allis Electrical Contact Lubricant — After several
years of reserach, investigation and test, Siemens-Allis has
developed a contact lubricating material which ffulfillshall
the needs outlined above. This program includedyevalua-

tions of 14 candidate materials, withgevaluations for 28 days
at 120 degC including: a) weight and‘eelor change; b) oil
separation; c) evaporation; d) jadhesion to glass; e) tarnish
protection of silver against 5-20gppm H2S. The finally se-
lected material was succeSsfully Jsubjected to additional
tests, all at elevated temperatures: a) thermal stability in
air; b) thermal stabilityl with@H2S: c) thermal stability of
the total system including,silver, grease, air, moisture, and
H2S. As a result, ghe/use of Siemens-Allis Electrical Con-
tact Lubricagthas'been made a standard factory procedure
on all main curreat-carrying contacts.

MINIMIZING,CORROSION IN THE FIELD

There “are twaqy factors which are the keys to minimizing
operating problems caused by contact corrosion:

Preventive maintenance — All main contact sliding surfaces
and“disconmnect fingers should be inspected regularly, with
a maximum interval between inspections of 12 months. In
applications where itis known that duty is unusually severe,
or corrosive elements are present, the inspection interval
should be decreased accordingly.

Application of grease — At each maintenance inspection all
of the old grease should be wiped off of the contacts and
new lubricant applied to all sliding surfaces. Apply the ma-
terial in a layer between 1/32’ and 1/16°" thick. Use only
Siemens-Allis Electrical Contact Lubricant, part No. 15-
171-370-002, available in 8 oz. tubes.

18C5150-03
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CIRCUIT BREAKER
LUBRICATING INSTRUCTIONS

Periodic inspection of each circuit breaker is recommended
at least once a year.

More frequent inspections are recommended, if severe load
conditions, dust, moisture, or other unfavorable conditions
exist.

Always inspect a breaker which has interrupted a heavy
fault current.

During an inspection the breaker should be checked for
proper operation, adjustment and lubrication. Adjustment

procedures are describedyin the instruction book. Recom-
mended lubrication®points are shown in adjacent chart.

The lubricationdchart, outlines two methods of lubrication.
The first ;)method/requires no disassembly and is suggested
for the preventiomyof problems which could be created by
severe enviropmental or operating conditions.

The second method follows a procedure similar to that per-
formed on“the breaker at the factory and should be used
cnly in‘casé of a general overhaul or disassembly.

SNAP OFF
BRACE 17 #88A
AND GREASE SCREW

D) 53

Zo*|gmem] s

A
> G
Y e
e L wr T
17|
ALL STEEL i
PIVOT PINS o
Cc
A i
° |
!

8 SLIDE BOTH SIDES

FULL LENGTH OF

ALSO TOP OF GUIDE
RAIL

8 ALSO PIN ON RAIL THAT
THIS CLEVIS ENGAGES

Breaker Lubrication Points
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METHOD FOR CLEANING BEARINGS ON OLDER STYLE BREAKERS
HAVING NEEDLE OR SLEEVE BEARINGS

Needle bearings are factory lubricated for life and should
not require attention. However, the best of greases are af-
fected by time and atmospheric conditions and may re-

quire service.

To lubricate these bearings when parts are disassembled, the
following procedure is recommended: Clean in solvent,

wash in alcohol, spin in lightymachine oil, drain and repack
with Beacon P-325 greasemCaution: Needle bearings should
not be removed from the retathing part.

The sleeve bearings_should be removed, washed in clean

Lubrication Chart

solvent, drained afnd detied ‘thoroughly before lubricating
with Beacon P:290:

LUBRICATION (REQUIRES
LUBRI- SUGGESTED LUBRICATION | DISASSEMBLY) RECOMMENDED
CATION AT EVERY * OPERATIONS EVERY 5 YEARS OR ANY
KEY PART DESCRIPTION OR EVERY SIX,MONTHS COMPLETE OVERHAUL
A CONTACT ARM HINGE WIPE GLEAN AND APPLY A FILM OF SIEMENS-ALLIS
ASSEMBLY. CONTACT LUBRICANT 15-171-370-002 IN LAYER 1/32"
PRIMARY DISCONNECT to 1L16%JHICK.
FINGERS, GROUNDING
CONTACT.
SECONDARY DISCONNECT
FINGERS.
B SLIDING SURFACES. LYGHT APPLICATION OF WIPE CLEAN AND APPLY
*MOLYCOTE 557* *MOLYCOTE 557* LIBERALLY.
C PIVOT PINS, ROTATING LIGHT APPLICATION OF REMOVE PINS OR BEARINGS,
PARTS SUCH AS DRWE *MOLYCOTE PENELUBE"* CLEAN PER INSTRUCTIONS AND
PINION, GEAR. 15-171-270-002. APPLY *BEACON P-290*
00-337-131-001.
D GROUND SURFACGESsSUCH WIPE CLEAN AND SPRAY WASH CLEAN AND SPRAY WITH
AS LATCHES, ROLLERS, WITH *MOLYCOTE 557* *MOLYCOTE 557*
PROPS/£ETC/ 15-171-270-001. 15-171-270-001.
E ARCING CONTACTS. DO NOT LUBRICATE. DO NOT LUBRICATE.
F SPRINGS. NO LUBRICATION
REQUIRED.
G DRY)PIVOT POINTS. NO LUBRICATION NO LUBRICATION REQUIRED.
REQUIRED.

.ubricationishould be checked and renewed as follows:

A 600 operations between lubrications 1750
L A-1600 operations between lubrications 500
LA-3000, LA-4000 operations between lubrications 250

18X5726-01



LUBRICATION

5& 15 kV
Air Magnetic Circuit Breakers

Page.28

CIRCUIT BREAKER WITH SE-3 OR SE-4 OPERATOR

LUBRICATING INSTRUCTIONS

Periodic inspection of each circuit breaker is recom-
mended at least once a year.

More frequent inspections are recommended, if se-
vere load conditions, dust, moisture, or other un-
favorable conditions exist.

Always inspect a breaker which has interrupted a
heavy fault current.

During an inspection the breaker should be checked
for proper operation, adjustment and lubrication. Ad-
justment procedures are described 1n the instruction

book. Recommended “lubrication points are shown in
adjacent chart.

The lubricationghartioutlines two methods of lubrica-
tion. The first/method requires no disassembly and
is suggested for she prevention of problems which
could be created by severe environmental or operating
conditions.

The second, method follows aprocedure similar to that
performéd on the breaker at the factory and should
bejused only in case of a general overhaul or dis-
assembly.

METHOD FOR CLEANING BEARINGS

Needle and roller bearings are factdry lubricated for
life and should not require attéentiond, However, the
best of greases are affected bv time and’atmospheric
conditions and may require service.

To lubricate these bearingsgwhen'parts are disassem-
bled, the following procedurgiisirecommended: ( lean
in solvent, wash in alceholi spin in light machine oil,

drain and repack with Beacon P-325 grease. Caution:
Needle bearings should not be removed from the re-
taining part.

The sleeve bearings should be removed, washed in
clean solvent, drained and dried thoroughly before lu-
bricating with Beacon P-290.
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Lubrication Chart (See Figure 1 through 5)

LUBRI-
CATION
KEY

PART DESCRIPTION

SUGGESTED LUBRICATION
AT EVERY 2000 OPERATIONS
OR ONCE EVERY YEAR.

ALTERNATE LUBRICATION (RE-
QUIRES DISASSEMBL Y} RECOM-
MENDED AFTER EVERY 10.000 OPER.

A

GRQOUND SURFACES SUCH AS
LATCHES, ROLLERS, PROPS, ETC.

WIPE CLEAN AND SPRAY
WITH *MOLYCOTE 557°
15-171-270-001.

WASHCLFAN AND SPRAY WITH
*MOL YCOTE 557°
15-179:270-001.

NYLON SLEEVE BEARINGS, SUCH AS:
THE CONTACT ARM HINGE PIN,

NO LUBRICATION REQUIRED.

NO“CLUBRICATION REQUIRED.

SLEEVE BEARINGS AND PIVOT PINS,
ROTATING PARTS SUCH AS DRIVE
PINION, DRIVING CRANKS, WALKING
BEAM PIVOT PIN, SLIDE AND PIVOT
PIN.

LIGHT APPLICATION OF
*MOLYCOTE PENERUBE*
15-171-270-002.

REMOVE PINS OR BEARINGS,
CLEANPER INSTRUCTIONS AND
APPLY *BEACON P-290*
00-337-131-001.

SLIDING SURFACES SUCH AS: THE
MAIN SOLENOID ARMATURE.

LIGHT APPLICATION OF
*MOLYCQTESS7:,

WIPE CLEAN AND APPLY *MOLY-
COTE 557° LIBERALLY.

AIR PUFFER CYLINDERS.

WIPE CLEAN'AND APPLY
TRANSFORMER OIL# 3
TORELT.

WASH CLEAN AND WET FELT RING
IN TRANSFORMER OIL # 3.

ROLLER AND NEEDLE BEARINGS.

NO CUBRICATION REQUIRED.

CLEAN PER INSTRUCTIONS AND
REPACK WITH *BEACON P-325°.

DRY PIN'NT POINTS.

NO LUBRICATION REQUIRED.

NO LUBRICATION REQUIRED.

PRIMARY DISCONNECT FINGERS,
GROUNDING CONTACT.

WIPE CLEAN AND APPLY A FILM OF SIEMENS-ALLIS
CONTACT LUBRICANT 15-171-370-002.

ARCING CONTACTS.

DO NOT LUBRICATE.

DO NOT LUBRICATE.

CONTACT ARM HINGE ASSEMBLY, SIL.VER

WASHER BETWEEN BUSHING AND THE
CONTACT ARM,

WIPE CLEAN AND APPLY A FILM OF SIEMENS-ALLIS
CONTACT LUBRICANT 15-171-370-002.

CHARGING SPRINGS)&
SPRING RETAINERS

NO LUBRICATION REQUIRED

WIPE CLEAN AND COAT WITH
OF BEACON P-325.

18X4841-03
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Figure 1. Typical 5 kV Breaker



'LUBRICATION

Page’31

T {__g
|
‘ ;
°o g :\ \
| [ | ' (
I [ I( '
| [ [}
I [ | ]
| v:l : g
+ i 1
b &
1 1 '
Co " ' CONTACT FINGER
TR ASSEMBLY
N (PRIMARY)
ARV
N e %D
r t» oAbl oy II "

9 O
I

SHUTTER GUIDE{ &

D e = FOOT LEVER
[ S pprape gl \"_ : DJUNTERLOCK RELEASE
- EE — L
) ° kﬁ; [

A —g
PUFFER

D FPLUNGER

GROUND
CONTACT

Figure 2. Typical 15 kV Breaker



LUBRICATION

Paged2

SPUR GEAR G |

BEARING

CCO-PINION BEARING (B ~PIN
E

\ @TOGGLE

\ ROLL
@anu
ROLL

>

LATCH
ROLL

Ol

PIN

Figure 3. Stored Energy Operator for 5 kV Breaker




LUBRICATION

Page 33

—
o ——

F )PIN

F)PIN

B
PIN N\
- —‘\ -
7 AN ~
SHAFT©\ , . .
TP \ "y
g \ *
! < o 2
\ / [
/ VA Ve
y 7
NG /'{C INA
_ NEA
0 == !
A L R
/ \ <4 !
) Tl
| =~ o 7y
7 -~ ST b~
/ / g D\
/ [
/ / ! ..
J / N P
\_‘\5 _/‘
Z A JROLL
= s
& T
1 =S = o]
i - o ———— o
! t L p——
— T —c»
&, =

D )TRIP PLUNGER

Eigure 4. Stored Energy Operator for 15 kV Breaker



LUBRICATION

Page'84

SASSNSNS NN

/ .
3 P !
/,{; ,

j
TocclE (FyPN Kj\ (F PN
ROLK TE:PIN
F)PIN LATCH F
— \A)‘ROLL ~—

Figure 5. Typical Solenoid Operator Assembly for 5 & 25 kV Breakers




LUBRICATION

5 & 15 kV Air Magnetic Circuit Breakers
with Model 515 Operators Page 35

BASIC REQUIREMENTS

Periodic inspection of each circuit breaker is recommended at least once a year

More frequent inspections are recommended, If severe load condmonsidust,
moisture, or other unfavorable conditions exist

Always inspect a breaker which has interrupted a heavy faulticurrent

During an inspection the breaker should be checked f@mpropéer operation. ad
justment and lubrication. Adjustment procedures are described“in the instruc-
tion book. Recommended lubrication points are shewn ntadjacent chart

The lubrication chart outlines two methods of lubricatien. The first method re-
quires no disassembly and is suggested for the prévxention of problems which
could be created by severe environmental or gpéeratingfconditions

The second method follows a procedure similarito that performed on the break-
er at the factory and should be used only in case of a general overhaul or
disassembly.

METHOD FOR CLEANING BEARINGS ON OLDER STYLE BREAKERS
HAVING NEEDLE OR SLEEVE BEARINGS

Needle bearings areffactery lubricated for life and should not require attention
However, the best ofigreases are affected by time and atmospheric conditions
and may requirg service.

Tolubricate these bearings when parts are disassembled, the following procedure is
recommended/Clean in solvent, wash in alcohol, spin in light machine oil, drain and
repackiwithiBeacon P-325 grease. Caution: Needle bearings should notbe removed
fronthe retaining part.

The sleeve bearings should be removed. washed in clean solvent, drained and dried
thordughly before lubricating with Beacon P-290.
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Lubrication Chart

LUBRI- SUGGESTED LUBRICATION ALTERNATEL UBRICATION (RE-
CATION - AT EVERY 2000 OPERATIONS | QUIRES/DISASSEMBLY) RECOM-
KE™ PAR T DESCRIPTION OR ONCE EVERY YEAR. MENDEDYAF TER EVERY 10,000 OPER.
A GROUND SURFACES SUCH AS WIPE CLEAN AND SPRAY WASH.C LEAN AND SPRAY WITH
LATCHES, ROLLERS, PROPS, ETC. WITH *MOLYCOTE 557° *MOLYCOTE 557°
15.171-270-001. 159971270001,
B NYLON SLEEVE BEARINGS, SUCH AS: NO LUBRICATION REQUIREDN, NO LUBRICATION REQUIRED.
THE CONTACT ARM HINGE PIN.
c SLEEVE BEARINGS AND PIVOT PINS, LIGHT APPLICATION'QF REMOVE PINS OR BEARINGS.
ROTATING PARTS SUCH AS DRIVE *MOLYCOTE PENERUBE® CLEAN PER INSTRUCTIONS AND
PIN;ON, DRIVING CRANKS, SLIDE 15.171-270-002; APPLY *BEACON P-290°
AND PIVOT PINS, 00-337-131-001.
L SLIDING SURFACES. LIGHT/APPLICATION OF WIPE CLEAN AND APPLY *MOLY-
*MOLXCOTE 657°. COTE 557° LIBERALLY.
E AIR PUFFER CYLINDERS. WIPE CLEAN AND APPLY WASH CLEAN AND WET FELT RING
TRAANSFORMER OIL # 3 IN TRANSFORMER OIL # 3.
TQFELT. 15-171-729-001
F ROLLER AND NEEDLE BEARINGS. NO’LUBRICATION REQUIRED. | CLEANPER INSTRUCTIONS AND
REPACK WITH *BEACON P-325°.
G DRY P1'"OT POINTS. NO LUBRICATION REQUIRED. | NO LUBRICATION REQUIRED.
H PRIMARY AND SECONDARY RISCONNECT | WIPE CLEAN AND APPLY A FILM OF SIEMENS-ALLIS
FINGERS, ARCING CONTACTHINGE! CONTACT LUBRICANT 15-171-370-002.
GROUNDING CONTACT AND AUX.
SWITCH CONTACTS.
I ARCING CONTACTS. DO NOT LUBRICATE. DO NOT LUBRICATE.
J DISCONNECT ARM HINGE JOINT SILVER WIPE CLEAN AND APPLY A FILM OF SIEMENS-ALLIS
WASHER BETWE ENBUSHING AND THE CONTACT LUBRICANT 15-171-370-002.
CONTACTARM:!
K CHARGING SPRINGS & NO LUBRICATION REQUIRED | WIPE CLEAN AND COAT WITH
SPRING RETAINERS OF *BEACON P-325.*
L MANUAL CHARGING BEVEL GEAR REMOVE SNAP ON COVER & REMOVE SNAP ON COVER & COAT
TRAIN, B & FC SERIES ONLY. COAT TEETH LIGHTLY WITH | TEETH LIGHTLY WITH *BEACON
*BEACON P-325.° P-325.* 15-337-131-001
M ARCING CONTACT HINGE WIPE CLEAN AND APPLY A FILM OF SIEMENS-ALLIS
ASSEMBLY. CONTACT LUBRICANT 15-171-370-002.
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CIRCUIT BREAKER
LUBRICATING INSTRUCTIONS

Periodic inspection of each circuit breaker is recommended
at least once a year.

More frequent inspections are recommended, if severe load
conditions, dust, moisture, or other unfavorable conditions
exist.

Always inspect a breaker which has interrupted a heavy
fault current.

During an inspection the breaker should be checked for
proper operation, adjustment and lubrication. Adjustment

procedures are described in the_instruction book. Recom-
mended lubrication points aregshown in adjacent chart.

The lubrication chart outlines two methods of lubrication.
The first method réquires no disassembly and is suggested
for the prevention ‘of/problems which could be created by
severe environmental omoperating conditions.

The second®method follows a procedure similar to that per-
formed, on ‘the breaker at the factory and should be used
only in case of algeneral overhaul or disassembly.

METHOD FOR CLEANING BEARINGS,ON OLDER STYLE BREAKERS
1AVING NEEDLE OR SLEEVE BEARINGS.

Needle bearings are factory lubricated for life and should
not require attention. However, the best of greases arg af-
fected by time and atmospheric conditions and may re-
quire service.

To lubricate these bearings when parts are disassembled, the
following procedure is recommended: Clean, “in, soliVent,

wash in alcohol, spin in light machine oil, drain and repack
with Beacon P-325 grease. Caution: Needle bearings should
not be removed from the retaining part.

The sleeve bearings should be removed, washed in clean
solvent, drained and dried thoroughly before lubricating
with Beacon P-290.

INSIDE OF THE
BRAXE BAND

AND PIN

;/
V/
&HAFT DRIVE BLOCKS AND
INSIDF WALL OF SPRING
RETAINER

Lubrication Points on Truck Frame Assembly (Plan View) VV-1500 Vacuum Circuit Breaker
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Figure 30. Lubrication Chart

LUBRI- SUGGESTED LUBRICATION ALTERNATE LUBRICATION (RE-
CATION AT EVERY 1,000 OPERATIONS | QUIRES DISASSEMBLY) RECOM-
KEY PART DESCRIPTION OR ONCE EVERY YEAR MENDED 'AFTER EVERY 5,000 OPER.
A GROUND SURFACES SUCH AS WIPE CLEAN AND SPRAY WASH CLEAN AND SPRAY WITH
LATCHES, ROLLERS, PROPS, ETC. WITH *MOLYCOTE 557* *MORYCOTE 557*
15-171-270-001. 15-171-270-001.
B SLEEVE BEARINGS AND PIVOT PINS, LIGHT APPLICATIONOF REMOVE PINS OR BEARINGS,
ROTATING PARTS SUCH AS BELL *MOLYCOTE PENELUBE® CLEANPER INSTRUCTIONS AND
CRANKS, DRIVE BAR. 15-171-270-002. APPLY *BEACON P-290*
00-337-131-001.
C SLIDING SURFACES LIGHT APPLICATION@®F WIPE CLEAN AND APPLY *MOLY-
*MOLYCOTESS 7% COTE 557* LIBERALLY.
D SLIDING PARTS AT VACUUM LIGHT APRLICATION OF LIGHT APPLICATION OF
INTERRUPTER. *BEACON P-325°. *BEACON P-325°*.
E ROLLER AND NEEDLE BEARINGS. NO LUBRICATION REQUIRED. [ CLEAN PER INSTRUCTIONS AND
REPACK WITH *BEACON P-325°.
WHEELS, SHAFTS, DRIVE BLOCKS,
F SPRING RETAINER BEACON P-290. BEACON P-290.
G PRIMARY AND SECONDARY DISCONNECT |"WIPE CLEAN AND APPLY A THIN FILM OF ALLIS-CHALMERS
FINGERS. GROUNDING CONTACT AND CONTACT LUBRICANT 15-171-370-002.
AUXILIARY SWITCH CONTACTS.
H CHARGING SPRINGS AND SPRING NO LUBRICATION REQUIRED. | WIPE CLEAN AND COAT WITH
RETAINERS. *BEACON P-325*.
J RACKING SCREW COAT OF LIGHT GRADE OIL. 5 HYDRAULIC FLUID.
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SIMPLE TYPE TEST DEVICE

Inserted into the circuit breaker cubicle, the test device
is used for phasing out and potential testing of line and
bus circuits. This device is furnished with either six
studs or three interchangeable studs which can be used
in either bus or line position. The studs terminate within

the unit. Access to the “stud“terminals are through
insulating doors. A gréund bar on the front of the unit
base allows connegtion ofsiground ties for grounding
dead bus or feeder circuits for maintenance protection.
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GROUND & T&ST DEVICE (ELECTRICALLY OPERATED)

The ground and test device contains power-operated
grounding contacts for safely grounding either the
line or bus. ‘The power for grounding the contacts is
supplied by “aystored energy operator identical to a
circuit Jbreaker operator. It includes manually oper-
ated _selector switch contacts for line grounding or
angrounded) test connections. It also provides test
portsmand is interlocked to assure maximum safety
with convenience of use

in any test junction.

The selector switch is manually operated and can
be operated only out of the cubicle. The power-operated
ground switch is electrically closed froma remote push
button station at the end of a 30-foot cable.

The unit is normally opened manually by unlocking
the trip latch and pushing a release lever. (Optional
electric tripping can be fumished.) Closing power is
obtained through the cubicle secondary contacts (a
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separate power and control source is available as an
option). The remote pushbutton station has two buttons
in series to reduce possibility of accidental operation.
Two sets of test ports, located on the front panel, pro-
vide easy access to the primary studs. The upper set
of three ports is direct-connected to the lower primary
studs and the lower set is connected to the selector
switch. This arrangement pemits connection to bus or
line, depending on switch position. Sliding doors over
the ports isolate the primary studs not used in testing.
Six test jacks or probes are provided to fit into the test
ports and fumish easy connection of test equipment.
Theprobe lugis sized to take upto #2 wire. Three con-
ditions of test port access are provided:

a. Line test or grounding — With the selector switch
in line position, the selector ports can be exposed

giving access to the line.But test ports are locked
closed.

. Bus test or groundinghy— With the selector switch

in the bus position, the“selector ports can be ex--
posed giving access to, the bus. Bus test ports are
locked closed.

. Ungrounded tests)— With the selector switch in line

position, and'the,grotind switch locked open by trans-
fer of the key/from the interlock (at the back left
of the operator)sto the panel studs interlock, all six
posts can, beyopened. (If the key is not inserted in
the,panel slide interlock, after withdrawal from the
operator_interlock, access is through the selector
ports,only and grounding is prohibited.) The selector
ports can also be padlocked closed at any time.
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