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. INTRODUCTION

Instructions for installation, operation and main-
tenance of metal-clad switchgear are furnished with
each shipment of equipment. These instructions are
intended as a guide during installation and initial setup
and operation.

File these instructions in a readily accessible place,
together with pertinent drawings and other descriptive
data of the switchgear. Use of these instructions will
facilitate proper maintenance of the equipment and
prolong its life and usefulness.

SCOPE OF INSTRUCTIONS

These instructions are general in nature, and cover
requirements for installation, setup, checkout and
maintenance as applied to all metal-clad switchgear.
Specific information on particular applications are fur-
nished in the form of general arrangement drawings.

These may include:

a. Front view showing arrangement of relays and
instruments.

b. Singte line diagrams showing power connections.

¢. Floor planindicating available space for powerand
control conduits.

d. Special construction details.

e. Bill of Materials. The first sheet of the Bill of
materials indicate the application of the drawings.

IMPORTANT NOTES AND WARNINGS

The successful and safe operation of switchgear is
dependent upon proper handling, installation, opera-
tion and maintenance, as well as upon proper design
and manufacture. Neglecting certain fundamental
installation and maintenance requirements may lead
to personal injury, and the failure and loss of the
switchgear as well as possible damage to other

property.

WARNING WARNING WARNING WARNING

THEREISAHAZARD OF ELECTRICSHOCKAND/OR
BURN WHENEVER WORKING IN OR AROUND
ELECTRICAL EQUIPMENT. POWER MUST BE OFF
BEFORE WORKING INSIDE SWITCHGEAR. TURN
POWER OFF AHEAD OF THE SWITCHGEAR BEFORE
PERFORMING ANY MAINTENANCE OPERATIONS.
CHECKINCOMING LINE TO ASCERTAIN POSITIVELY
THAT THE EQUIPMENT ISTOTALLY DEENERGIZED.
ALWAYS CHECK OUTGOING CIRCUITS TO ENSURE
NO BACK-FEED CONDITION EXISTS. FOR COM-
PLETE SAFETY UTILIZE A GROUND AND TEST
DEVICE.

TRANSPORTATION

Prior to shipment, the switchgear undergoes careful
factory inspection. Each section is plainly marked at
convenient places with its number and position. When
size or other reasons make it necessary to divide the
equipment for shipment, the unit number of the par-
ticular equipment is also marked on the section, along

with its weight. The circuit breakers are shipped in
individual cartons or crates.

Immediately upon receipt of the switchgear, examine
the shipment for any evidence of damage or loss sus-
tained during transportation. Check the contents
against the packing list before discarding any packing
material.

If there is any discrepancy, notify the nearest District
Office at once. Brown Boveri is not responsible for
damage after delivery of shipment to the carrier.
However, if the companyis notified of such claims, it will
furnish forms to facilitate securing any adjustment, If
damage to the shipment indicates rough handling,
claim for damages should be filed at once with the car-
rier and Brown Boveri promptly notified.

Indoor switchgear housings are shipped in groups of
one tofive units. Each group is mounted on heavy steel
shipping bases. To avoid distortion to the switchgear,
any force to move the structures should be applied to
the shipping bases only by means of crowbar, block
and tackle, crane, etc.

UNLOADING AND HANDLING

The following is a recommended method for unloading
and handling metal-clad switchgear. This method is
based on availability of an unloading dock, and access
to motorized material handling equipment of sufficient
capacity for the weight of the switchgear.

STANDARD UNLOADING PROCEDURE

CAUTION CAUTION CAUTION CAUTION

USE OF FORK LIFT TRUCKS FOR JACKING MAY
RESULT IN STRESS, DISTORTION AND DAMAGE
TO SWITCHGEAR.

Towing. (Figure 2)

Use chain with a rating ample for safe handling of the
switchgear. Attach the chains to the cutout holes at the
end of each shipping base, and secure to the towing
equipment. Make sure that truck bed height and dock
height are even, or provide heavy duty steel sheets to
bridge between the truck and the dock. Make sure that
towing force is evenly applied to prevent any lurching
or rocking motion being imparted to the switchgear.
Slowly pull the equipment until the shipping bases are
completely resting on the dock.

If an unloading dock and motorized tow vehicle are
not available, the following alternate unloading pro-
cedure is recommended.

Altemate Unloading Procedure

Where the switchgear must be lifted from its con-
veyance by an overhead device such as acrane, nylon
slings of proper capacity should be used. Figure 1 illus-
trates the method of attaching the nylon sling to the
base by means of shackies. When using overhead lift-
ing devices it is recommended that spreaders be
used.
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Fig. 1—Nylon Sling on Equipment

If it is necessary that steel cable, in lieu of nylon
slings, be used with shackles, a timber piece (suchas a
4" x 4") should be placed between the side sheets of
the switchgear and the cables.

Fig. 2.—Attachment of Chains for Towing

STORAGE

Some Indoor Switchgear sections are shipped covered
with plastic wrap to protect the equipment from dust,
dirt and weather during shipment only. This plastic
wrap must be removed after the equipmentis placedin
storage at the job site.

Leave each switchgear group on its shipping base
until final installation. Remove circuit breakers and
accessories from the shipping cartons or crates.
Observe the following precautions and procedures:

Check for missing or damaged material.

Store in a clean, dry, well ventilated area.

Cover the switchgear with heavy wrapping paper or
other moisture barrier material to keep dirt and mois-
ture from entering, as these contaminants may foul
working parts and deteriorate contacts and insulation.
Louvered orfiltered openings should not be covered to
restrict ventilation. Plastic film wrapping materials are
not recommended as these materials tend to retain
moisture due to condensation.

If the switchgear is tobe stored for any length of time,
or in any place where dampness may be present,
heaters should be used to keep the switchgear dry
until it is placed in service. When outdoor switchgears
equipped with heaters are stored, the power source for
the heaters should be brought to the load terminals of
the thermal circuit breaker or cutout device which con-
trols the heater circuits. In areas where high humidityis
prevalent the heaters should remain energized at all
times during storage, and also during service when
less than normal load is connected.

CAUTION CAUTION CAUTION CAUTION

THE BREAKER OR CUTOUT DEVICE MUST REMAIN
OPEN WHEN A SEPARATE POWER SOURCE IS
USED.

The storage building should be constructed such thatit
is not subject to flooding and that the flooris paved and
well drained. The ambient storage temperature of the
building should be warm (approximately 15°C) and dry
(50% maximum humidity).

PREPARATION OF FLOOR

Floor plan drawings are supplied for each installation.

The design of the floor may include channel iron sills
embedded in the concrete. It is important that these
sills be straight and level their full length, and correctly
spaced. To insure this condition, it is recommended
that ties be bolted between the sills at various intervals
after which the lower flange of the sill be shimmed to
proper height.

Power and secondary (control) conduits should be
installed before the installation of the housings, if the
conduits bring the cabling from the floor. Available
space is allocated for the conduits on the floor plan
accompanying each order. These conduits should not
extend more than one inch (1”) above the station floor
level. Make sure the conduits are plugged before pour-
ing cement.

The concrete floor in front of the housing should be
smoothto facilitate the handling of the circuit breakers.
The finished floor level in front and underneath the
switchgear must be level and flush with the top of the
channel sills so that the circuit breaker will roll evenly
into the housing.

INDOOR INSTALLATION

The switchgear should be unloaded as near to the
installation site as possible. The most practical method
of raising the switchgear is by use of jacks. Raise the
unit by inserting lifting jacks adjacent to the shipping
base, as illustrated in Figure 3.

CAUTION CAUTION CAUTION CAUTION

DO NOT APPLY JACKS TO THE HOUSING AT ANY
OTHER POINTS AS STRESS DISTORTIONS MAY
OCCUR.
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Fig. 3—Method of Raising Switchgear by Jacks

After jacking unit evenly, place a roller on the floor so
that therolleris across the shipping bases.Lower jacks
until shipping bases are resting on the roller. Repeat
jacking and roller placement on the opposite side.
Raise units evenly to avoid stressing the housing, and
place second roller as illustrated in Figure 4. A third
roller should be placed along the route of travel so that
the channels engage the third roller before the end
roller is free. While the crew pushes the switchgear
lengthwise towards its final position, one man should
take the freed roller from the rear end to the forward
end to continue roller engagement until the unit is in
the desired position.

Fig. 4—Rollers in Place under Shipping Bases

Fig. 5—Rollers and Channels in Place

Place a steel channel across the shipping base and on
the roller,asillustratedin Figure 5. Lower the jacks, and

jack the opposite side so that similar rollerand channel
placement can be performed. Move the units until they
are directly over the installation site. (Figure 6)

Fig. 6—Jacks Removed

If it is necessary to move the unit in a lateral direction
to position it directly over the installation site, additional
channels will be required. Jack the unit up, remove the
roller and reposition the roller so that motion in the
desired direction will occur.

Fig. 7—Removing Channels and Rollers

Fig. 8—Removal of Shipping Base Bolts
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When the units are in their final place, jack them up
evenly and remove the channels and rollers (Figure 7).
Carefully lower the units to the floor so that they are
resting on the shipping bases.

REMOVAL OF SHIPPING BASE

Open the switchgear doors and remove the bolts
fastening the shipping basesto the switchgear, asillus-
trated in Figure 8. Make sure that all doors and panels
are closed and secure before proceeding further.

Jack up the switchgear uniformly on both sides to a
height where the bases can be removed. It is
necessary that four jacks be used for this operation,
and that housing can be uniformly level to prevent any
undue stress with resultant housing distortion. Remove
the base as illustrated in Figure 9.

Select four pieces of timber of sufficient thickness to
permit toe of jack to be removed after lowering. Place a
piece of timber at each corner, and then slowly lower
one side of the housing until it rests on the timber.
Figure 10 demonstrates performance of this operation.
Repeat this step on the other side, so that the unit now
rests completely on the four lumber pieces. Use a
crowbar and timber fulcrum, as illustrated in Figure 11,
to raise the unit sufficiently to permit removal of a
corner lumber piece.

Fig. 9—Removal of Shipping Base

Fig. 10—Placing of Lumber for Final Placement

Fig. 11—Equipment with Lumber at all Four
Corners

CAUTION CAUTION CAUTION CAUTION

USE THE CROWBAR ONLY AT THE SAME POSITIONS
THAT WERE USED FOR JACKING SO THAT NO DIS-
TORTION OR DAMAGE TO THE EQUIPMENT MAY
RESULT.

Fig. 12—Removal of Lumber Piece

With the unit raised, remove the corner piece and
slowly lower the housing until it touches the floor.
Repeat this step for all four corners. Figure 12 is an
illustration of corner piece removal.

Ifthe switchgear consists of more than one section, it
will be necessary to set each section adjacent to the
others. Place one section preciselyin place, then move
the next section as close as possible using the jackand
rollertechnique. Final movement of the second section
isaccomplished by use of acrowbar. Greasing the floor
prior to lowering the switchgear will facilitate close
positioning of the sections.

OUTDOOR INSTALLATION
Outdoor installation is handled in a similar fashion to
indoor installation, except that shipping bases are not
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removed. Qutdoor switchgear is constructed with a
permanent steel base that serves as a support for the
internal housings, and functions as does the shipping
bases of indoor switchgear for use of rollers, slings, efc.
Floor preparation for outdoor installation is presented
in the fioor plan drawings for each order.

Before assembling a Walk-In structure, completely
read the drawing “Erection Procedure” furnished with
the equipment. Follow the instructions contained in
the document. For proper assembly of Outdoor Non-
Walk-In switchgear, follow the instructions contained
in the drawing “Gasket Applications,” furnished with
the equipment.

ASSEMBLING THE HOUSING

Sections of housing for Type HK-Il equipment consist-
ing of four units or less are shipped on a single base.
Larger switchgear is divided in sections for shipment
and each section is mounted on its own base.

if the switchgear consists of a number of sections,
the center section should be installed first, and the
remaining sections added at each end. When the cen-
ter section is in position, check for any distortion in
shipping or handling. This may be done by dropping a
plumb bobfrom the center of the front and rear doors. If
the housings are not plumb and level, they must be
straightened and aligned before proceeding any
further.

As each section is added, it must be checked in the
same manner. Any distortion must be corrected before
installation, otherwise considerable pressure may be
required to bring the sections into alignment, causing
stress in adjoining structures.

Holes are provided in the floor for plug welding or
bolting the housings to the channel sills. When ship-
ment is made in sections, the main bus, control wiring,
and interconnections are dismantled at the point
where the switchgear is separated. These should now
be reassembled and all bolts and screws tightened to
established torque values. Bus support bolts should be
reinserted through both side sheets. Incoming and
outgoing connections should be made for both the
main power circuit and all the control circuits.

INSTALLATION OF BUS BAR CONNECTION
BETWEEN GROUPS

The main bus in each groupis assembledin the factory
complete, ending at the tap connections located at
either end of the group. Sections of main bus for con-
nection between groups are provided for installation in
the field.

All contact surfaces at all bolted joints in the bus are
silver plated. These contact surfaces should be
cleaned and then bolted together. Conductivity of a
bolted or clamped joint depends upon the pressure
applied. The contact surfaces may be cleaned by wip-
ing with cloth saturated with an approved solvent. Take
care not to remove silver plating. Use of solvents
should be limited to removal of grease and contamina-
tion from primary conductors and insulation.

WARNING WARNING WARNING WARNING

DO NOT USE CARBON TETRACHLORIDE. USE
ONLY OSHA APPROVED SOLVENTS. AVOID PRO-
LONGED EXPOSURE TO SOLVENT VAPORS. USE
SOLVENTS IN A WELL-VENTILATED AREA.

A non-flammable, non-chlorinated hydrocarbon sol-
vent with a Threshold Limit Value of 300 ppm or higher
is recommended.

Figure 13 illustrates the proper hardware placement
to insure good electrical contact. Tighten hardware to
the following torque values:

1. - torque to 30-45 fi. Ib. dry threads

%' - torque to 50-75 ft. Ib. dry threads

After bolting the sections of the main bus together at
shipping joints, insulate the connection by taping or
installation of a molded boot over the joint. If porcelain
bus supports are used, fili gap between bus and por-
celain at main bus support using “Scotchfill.”

BOLT

e n il m R
T T eusoan
FLAT Iw\ ]\ SPLICE
WASHER @' PLATE

Lock  NUT

WASHER
Fig. 13—Bolting of Conductors

Covering Bus Joints

Bus bars are covered with a flame retardant insulation
having a sufficient thickness to stand full line voltage
for the rating of the switchgear. Straight joints as well
as connections to usual switchgear components are
covered by a molded boot. After the bus has been
reassembled at the junction point of shipment groups,
the boot, which is flexibie, should be spread apart,
slipped over the joint and the flanges fastened
together in the same manner as those previously
applied in the factory. With this cover no wrapping or
filling compound is required, since it fits tightly over the
bus insulation.

CAUTION CAUTION CAUTION CAUTION

ALL BOOTS COVERING JOINTS ORCONNECTIONS
MUST BE REINSTALLED IMMEDIATELY AFTER ANY
REMOVALANDBEFORESYSTEMISREENERGIZED
IN ORDER TO PRESERVE THE INSULATION INTE-
GRITY OF THE SYSTEM.

Tape and sealer are used where bus work runs into
apparatus mounted in the switchgear, such as flexible
connectors, or equipment with irregularly shaped con-
ditions. Sufficient quantities of tape and sealer are pro-
vided for covering connections to be made in the field.
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The procedure for applying is as follows (see Figure 14);
1. Torque hardware as given above

2.Clean the area to be covered by removing grease,
oil or dust, using only OSHA approved solvents.

3. Prepare the bare joint for taping by first providing a
smooth, tapered surface for the tape. Use the sealer,
carefully eliminating voids and covering bare parts. In
no case extend the sealer more than %" onto the
bus insulation.

4. Wrap the joint using the tape furnished with 13
half-lapped layers. Wherever possible have the tape
overlap the bus insulation by at least 1'%". Half-lapped
layers of tape should be pulled tight. Leave no voids
between sealer and tape, or between layers of tape.

5. Taping should not cover more than 10% of por-
celain bushings or insulators, nor should be carried
beyond the first depression or skirt.

TAPE NOT TO BE
LESS THAN 1-1/2" TAPE

SEALER

SEALER NOTTO
EXCEED 3/8~

Fig. 14—Sealer and Taping of Conductor Joint

CONNECTION OF PRIMARY CABLES

All primary connections must be insulated. Molded
boots or tape and sealer for cable terminal connections
are not supplied with the switchgear (unless specified).
Other insulation materials may be used but must be
furnished by others. Application of the insulating
material is to be in accordance with the insulation
suppliers instructions.

In general, there are four common methods of making
primary cable entrance connections.

1. Synthetic Covered Cable with Clamps - For this
type of cable, prepare for entrance to connection lugs,
and securely tighten lug clamps. The cable should be
prepared as specified by the cable manufacturer.

2. Lead Covered Cable with Wiping Sleeve - When
cable diameters are specified on order, the wiping
sleeves are furnished cut off to fit the cables. Uncut
wiping sleeves are fitted to the cables as follows:

Wrap a cord (or tape) around the cable to obtain
the circumference. Then wrap the cord around the wip-
ing sleeve cone and mark the cone slightly above the
cord. Saw off cone. Ream sharp edges of cone with a
round file.

Wiping sleeves are furnished untinned unless tin-

ning is specified. Sleeves shouid be freshly tinned by
applying fiux and dipping in hot solder.

When instailing the wiping sleeve, the lead sheath
should extend into the sleeve fitting for one inch
minimum. The end of the sheath should be belted over
and if required by the type cable, a stress relief cone
applied.

To wipe the joint, scrape the lead sheath clean
approximately three inches beyond the end of the
cone. Apply stearine flux to the cleaned sheath and to
the cone. Then make the wiped joint in the usual man-
ner. Fill wiping sieeve with the compound supplied.

3. Lead Covered Cable with Pothead - The same
method of fitting used for wiping sleeves can be used
to fit the pothead wiping sleeve to the cables. In the
case of the pothead with wiping sieeve, the lead sheath
should extend into the pothead for one inch minimum,
belt over the end of the sheath, and add a stress relief
cone if required. Clean the sheath about three inches
beyond the end of the cone and apply stearine flux to
end of the cone and the sheath. Wipe the joint in the
usual manner.

On inverted potheads, the lead sheath should be
extended down into the pothead body beyond the wip-
ing sleeve flange joint so that the sheath will terminate
belowthe level of the compound. To vent the top end of
the inverted pothead sleeve while compounding, wipe
the joint with a greased wire inserted between the
sleeve and the sheath. Puli out the wire to provide a
small hole to vent the air. After the pothead has been
filled with compound, seal the hole with solder.

4. Shielded Cable - When shielded cableis connected
to any terminator, proper stress relief cones must be
applied.

GROUND SENSORS

Cables Passing Through Ground Sensors or
Zero Phase Sequence Current TXs

i is essential that the phase conductors of each three
phase connection be closely grouped when passing
through the sensor window.

Figure 15 illustrates passing of cables through a
sensor or zero phase sequence current transformer,
either non-metailic or metallic sheathed cables.

When shielded or metallic sheathed cables pass
through ground sensors or zero phase sequence
current transformers, the shield/sheath grounding
wires must be properly installed to cancel the effect of
stray ground currents on the sensor/CT.

The cable shields should pass through the sensor/
CTandterminate at stress relief devicesin accordance
with the cable manufacturer’s recommendations. The
shield grounding wire is usually attached to the shield
within the stress “cone” and brought out at that point.
These grounding wires must be trained back through
the sensor/CT before being connected to ground.
Should the shield grounding wires be connected to the
shield beyond the sensor/CT with respect to cable ter-
minal, they should be run directly to ground.




1B 3.2.4.7-1
Page 9

—_—
KEEP BOLT
HOLE WELL i \

STRESS RELIEF

INTO LUG LI CONES

ADAPTER |

METALLIC SHEATH

OR CONDWNT
— / METALLIC SHEATH

=

gEN GROUNDING WIRE
SENSOR OR ZEROQ L e= 4 ) !
PHASE SEQUENCE =T
I - I TO GROUND
CURRENT TRANSFORMER ol | A ALTERNATE
// TERMINATION
SHIELD GROUNDING ,—A OF METALLIC
SHEATH

Fig. 15—Typical 3-Conductor Installation

METALLIC SHEATHED CABLE

Metallic cable sheaths, when used, may be brought
through the sensor/CT. In this case, if the grounding
wire is attached to the sheath between the sensor/CT
and the cable terminal, the grounding lead must be
trained back though the sensor/CT. When the sheath
grounding wire is attached to the sheath beyond the
sensor/CT with respect to the cable terminal or when
the sheath is not brought through the sensor/CT, the
grounding wire should be run directly to ground. The
ilustration shows the installation of a typical three con-
ductor shielded cable with metallic armor sheath.
Other cable types are installed in a similar manner.

ROOF BUSHINGS

Roof bushings, for cable entrance, are shipped
detached from the housing, and must be mounted in
place when the switchgearis installed. Each bushingis
furmmished with a gasket that must be properly inserted
between the roof and the bushing flange, using the
adhesive as a binder between each of the parts.
Cement the gasket to the roof using one layer of
adhesive, then spread cement on the remaining flat
surface of the gasket. Now put the bushingin placeand
bolt to the structure. Apply a bead of sealer around the
bushing flange at the roof line and around the bushing
mounting hardware.

CONNECTION TO GROUND BUS

Ground bus bars are bolted to the frames of the
housings at the factory before shipment. When
housings are shipped separately, it is necessary to bolt
the ground bus to the framing. Ground bus bars should
be solidly and permanently connected to the station
ground by means of a cable orbus of cross section not

less than that of the housing ground bus. Cable or bus
should not be in conduit, and should take the most
direct path.

CONNECTION TO CONTROL SOURCE

The control source wiring to the switchgear should be
of larger cross section than the balance of the control
wiring in order to reduce the voltage drop, particularly
when this source is some distance from the switchgear.
Provision is made in the switchgear, in the form of
heavy duty terminal blocks, for the connection of these
control source leads. The leads should first be checked
for proper electrical sequence and polarity if applic-
able, before the connection is made.

SECONDARY AND CONTROL CONNECTIONS

All secondary and control connections on metal-clad
switchgear are factory wired in connection diagrams
applying to the installation. The secondary and control
connections for all outgoing connections are wired to
terminal blocks accessible to the system wiring. Con-
trol connections between housings are provided
through openings in the side sheets of the switchgear.
When shipment is made in groups of several units
each, the cross connections between groups are
installed at the factory, one end of each of the group
connectors is then disconnected and tagged. Care
should be taken to ensure that all these connectors
between groups are securely and correctly remade
when the groups are placed together.

TESTING AND INSPECTION
With the housing erected, assembled, and connected,
observe the following precautions:

1. Remove all extraneous matter and see that all
internal parts are free of dirt, grease, and moisture. If
moisture has penetrated, dry out with air or heat.

2. Remove all blocks in relays used for protection
in shipment,

3. Apply potential tests to check for any damaged
insulation.

60 HERTZ, RMS, WITHSTAND VOLTAGES

(1 MINUTE)

Dc*

Rated Factory Test | Field Test Field
Test

up to 250 volts 1,500 1,125 none

4,160 voits | 19,000 volts | 14,250 volts 20,000
7,200 volts | 36,000 volts | 27,000 volis 38,000
13,800 volts | 36,000 volts | 27,000 voits 33,000

*Per ANSI 37.20, the following Note 2 appiies for DC testing:
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CAUTION CAUTION CAUTION CAUTION

IF PHASE TO PHASE TESTSARE MADE INADDITION
TO PHASE TO GROUND TEST, CARE MUST BE
TAKEN THAT NO SHUNT CONNECTED COILS SUCH
AS POTENTIAL TRANSFORMERS ARE CONNECTED
DURING THE TESTS. ALSO, DO NOT TEST SOLID
STATE RELAYS WITH HIGH VOLTAGE, INSTEAD, DIS-
CONNECT SOLID STATE RELAYS PRIOR TO APPLY-
ING ANY VOLTAGE TESTS.

1. Field tests are recommended when new units are
added to an existing installation or after major field
modifications. The equipment should be put in good
condition prior to the field test. It is not expected that
equipment shall be subjected to these tests afterit has
been stored forlong periods of time orhas accumulated
a large amount of dust, dirt, moisture, or other
contaminants without first being restored to good
condition.

2. The table headed “Withstand Voltages”is given as
a reference only for those using DC tests and
represents values believed to be appropriate and
approximately equivalent to the corresponding power
frequency withstand test values specified for each
voltage class of switchgear. The presence of this
column in no way implies any requirements for a DC
withstand test on AC equipment. When making DC
tests, the voltage should be raised to the test value in
discrete steps and held for a period of one minute.

3. Check continuity of all circuits. A great deal of this
work can be done after the circuit breakers are
installed by energizing the control source and operating
the equipment with the primary circuit deenergized.
Indicating instruments check the continuity of current
transformer and potential transformer circuits after the
primary circuit is energized.

4. Set all relays, regulators, and other devices for
proper operation of loads. No relays are set at the fac-
tory. Remove screws from short circuiting strip on
terminal blocks in current transformer circuits. Screws
should be stored in tapped holes in corners of the
blocks. See Safety Precautions, Page 12.

CAUTION CAUTION CAUTION CAUTION

PROPER PHASING OF ALL MAIN CIRCUITS
SHOULD BE CHECKED ACCORDING TO DIA-
GRAM.

WARNING WARNING WARNING WARNING

THERE IS A HAZARD OF ELECTRICAL SHOCK OR
BURN WHENEVER WORKING IN OR AROUND
ELECTRICAL EQUIPMENT. POWER, BOTH PRIMARY
AND CONTROL VOLTAGES, MUST BE TURNED OFF
BEFORE WORKING INSIDE THE EQUIPMENT.

After the switchgear together with the apparatus
whichitis to control has beeninstalled and allintercon-
nections made, it should be given afinal check and test
before being put into service. This is necessary to
insure that the equipment has been correctly installed

and that all connections are completed. Extreme care
must be exercised to prevent the equipment to be con-
trolled from being connected to the system while the
preliminary tests are being conducted. If disconnecting
switches are not part of the apparatus or switchgear,
the line leads should be disconnected to accomplish
this. The testing equipment required will depend
entirely on the type of installation. Portable voltmeters
both AC and DC with a wide range of scales will usually
be required. If the equipment to be put into service is
quite extensive and complicated, both AC and DC
ammeters should be available.

Some simple portable device for ringing or lighting
out circuits should be included in the testing equip-
ment.

STANDARD CONSTRUCTION
Shutters

Shutter arrangement (Figure 16) is the means of cover-
ing the primary terminals in the switchgear compart-
ment when the circuit breaker is moved from the
“CONNECTED” position. When the breaker is moved
from the “TEST” position toward “CONNECTED,” the
breaker engages the arm connected to the shutter
assembly and actuates it, opening the shutters as the
breaker continues to the “CONNECTED?” position.

@ % &&’2 i 5 s L

Fig. 16—Shutter and Control Wire Configuratiori'

WARNING WARNING WARNING WARNING

DO NOT ACTUATE THE SHUTTER UNTIL YOU ARE
ABSOLUTELY CERTAINALL EQUIPMENT HAS BEEN
COMPLETELY DEENERGIZED. SEVERE ELECTRI-
CAL BURNS AND SHOCK CAN BE CAUSED BY CON-
TACT WITH ENERGIZED CONDUCTORS.
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. Primary Disconnect Device

Each primary terminal of a drawout circuit breaker is
equipped with adisconnect device consisting of acircle
of fingers compressed by a garter spring (see Figure
17). The mounting of these fingers on the circuit
breaker permits inspection of them when the circuit
breaker is withdrawn. This is a high pressure, self-
aligning device,whose parts are silver plated to reduce
the resistance to a minimum. The springs are outside
the current path. The tubular stationary element is
rigidly mounted in an insulator located in the primary
housing.

Fig. 177—Primary Disconnect

Secondary Disconnecting Devices

All circuit breakers are provided with separable
disconnecting devices of the self-aligning pressure-
type as shown in Figure 18. These devices are amply
proportioned for carrying the required amount of
current. The flexible member of the device is mounted
on the breaker frame to facilitate inspection and
maintenance. These devices make contact in the fully
connected and test position, and no test jumper is
needed.

Fig. 18—Secondary Disconnect

Ground Bus and Contacts

A ground bus extension is located in the front of the
housing, between the floor guides as shown in Figure
16. The ground bus contacts are located on the bottom
of the rear structure of the circuit breaker and engage
the ground bus extension when the breaker is in the

connected, test, and any intermediate position. The
circuit breaker grounding devices are coordinated with
the momentary short circuit current rating.

Control Wires

The main control leads are mounted in the front of the
breaker compartment. All electrically operated equip-
ment is connected to these control wires through a
suitable control circuit protective device. See Figure 16.

CIRCUIT BREAKERS
General

Circuit breakers are shipped separately.

On each switchgear all circuit breakers of like rating
are interchangeable unless the secondary (control)cir-
cuit requires otherwise. In these cases interlocking will
be used to prevent interchangeability.

Circuitbreakersand housing are each setinan align-
ment fixture at the factory.

Circuit breakers have three positions in the housing.
Inthe “DISCONNECT” position the main disconnecting
devices on the breaker are disengaged and separated
a safe distance from the stationary part of the devices
located on the housings. A shutter covers the openings
to the stationary part. In this position, all control
contacts are disengaged. In the “TEST” position, also,
the main disconnecting devices are disengaged, but
certain of the control contacts are connected so that
the circuit breaker may be operated.

In the third or “CONNECTED” position, the main
disconnecting devices are engaged, the shutters are
open and all control contacts, except those connected
to the test push buttons on the breaker, are connected.

Interlocks prevent moving a circuit breaker fromone
position to another unless the breaker is open, and
prevent closing the breaker between positions.

For handling of circuit breakers, for the procedure of
inserting them into the switchgear compartment and
removing them, refer to the separate bulletin covering
the breakers.

Circuit breakers should be installed in their perma-
nent location as soon as possible. If the breakers are
not to be placed in service for some time, it is required
that adequate means of protection be provided. This
may be done by keeping the breaker in its original ship-
ping carton and storing ina warm (approximately 15°C)
dry (50% maximum humidity) and uncontaminated
atmosphere. If the circuit breaker cannot be stored
properly due to abnormal circumstances, it must be
checked before going into service to insure that it is
without damage and it has not become generally
contaminated in any way.
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HOW TO PUT THE SWITCHGEAR IN SERVICE

CAUTION CAUTION CAUTION CAUTION

BEFORE ENERGIZATION,THE SWITCHGEAR MUST
BE FREE AND CLEAN OF ALL RANDOM FOREIGN
MATTER SUCH AS DIRT AND DEBRIS. IT IS RECOM-
MENDED THAT AN AIR HOSE BE USED TO BLOW
CLEANALL SURFACES,BOTHINSIDEAND OUTSIDE,
THAT MIGHT HAVE ACCUMULATED DIRT DURING
THE INSTALLATION AND CONSTRUCTION PERIOD.

General

Before energizing the switchgear observe that:

1. The switchgear is completely assembled with all
barriers in place, all joints covered with boots or taped
and all extraneous material and tools have been
removed.

2. Potential tests have been made to determine that
all insulation is in good condition.

3. All outgoing cables are either permanently
connected or thoroughly insulated soas hottocausea
fault, especially at end remote from switchgear.

4. All current circuits are complete beyond the
current transformer short circuiting terminal blocks
and that protective relays are set properly and are
operable. Refer to safety precautions for removal of
short circuiting devices.

5. All circuits are properly phased.

6. There is a backup circuit breaker which is in
operating condition and set so as to clear anyfauit that
inadvertently may occur.

Safety Precautions

WARNING WARNING WABNING WARNING

THERE IS AHAZARD OF ELECTRICAL SHOCK AND/
OR BURN WHENEVER WORKING IN OR AROUND
ELECTRICAL EQUIPMENT. POWER, BOTH PRIMARY
AND CONTROL VOLTAGES, MUST BE TURNED OFF
BEFORE WORKING INSIDE THE EQUIPMENT.

WHEN A THOROUGH INSPECTION OR WORK {S
REQUIRED ON A BREAKER, IT MUST BE REMOVED
FROM THE HOUSING. THE BUS SHOULD BE
DEENERGIZED AND GROUNDED WHEN WORK IS
TO BE DONE ON SWITCHGEAR.

The secondary circuits of energized current trans-
formers SHOULD NEVER BE OPEN CIRCUITED.
Current transformer secondaries are short circuited
when shipped from the factory.

To open the short circuiting device:

1. Check current transformer secondary circuits to
assure that they are complete.

2. Remove the special short circuiting screws from
the short circuiting strip. Do not remove the grounding
screw.

3. Store the screws in the holes provided at the
corners of the mouiding. See Figure 19.

IO
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1. Special short circuiting screws in short circuiting
position.

2. Grounding screw - DO NOT REMOVE.
3. Holes for storing short circuiting screws.
Fig. 19—Short Circuiting Device

See Connection Diagram for location.
(Symbol F )

Procedure

Circuit breaker identification tags and indicating lamps
should be carefully observed before operating the
control switch.

All circuit breakers should be in the disconnect
position initially. Then first energize the controli circuit
with the main power circuit deenergized. Rack one
circuit breaker into the test position. The charging of
the closing springs will indicate that the control power
is connected. Then rack the remaining circuit breakers
into test position, one at a time.

With the circuit breaker in the test and connected
position, open and close the breaker by push buttons
when provided on the breaker, or from the control
switch, or any remote operating point that may be
provided. The breaker may be tripped by manually
manipulating electro-mechanical relays and protective
devices. Interlocks and special controls may be
checked for proper operation.

The main power may now be applied to the
switchgear after all circuit breakers have been placed
in the test position. CLOSE ALL DOORS TO THE
SWITCHGEAR AS A SAFETY MEASURE WITH ALL

PANEL THUMB SCREWS COMPLETELY ENGAGED.
Those breakers necessary to energize the main bus

should be moved to the connected position and
closed. Observe under-voltage relays or other devices
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. that should function properly when the main bus is

energized. Next move each circuit breaker in turn to
the connected position and close. Observe that all
relays and instruments are functioning properly.
Improper readings of wattmeters, power factor meters,
and watthour meters usually indicate improper phasing
of meter wiring.

When a switchgear installation is fed from one or
more generators, it is usual to bring each generator up
to speed and connect it to the bus so as to make
adjustments on it for speed and voltage. The generators
are then synchronized and adjusted for load division.

When a switchgear installation controls synchronous
or induction motors, there may be special adjustments
of relays and control devices that must be made for the
proper operation of the motors.

MAINTENANCE

General

WARNING WARNING WARNING WARNING

THERE IS AHAZARD OF ELECTRICAL SHOCK AND/
OR BURN WHENEVER WORKING IN OR ARCUND
ELECTRICAL EQUIPMENT. POWER,BOTH PRIMARY
AND CONTROL VOLTAGES, MUST BE TURNED OFF
BEFORE WORKING INSIDE THE EQUIPMENT.

CAUTION CAUTION CAUTION CAUTION

PERIODIC MAINTENANCE REQUIRES DISASSEM-
BLY, OR PARTS ARE BEING REPLACED FOR SOME
REASON, IT IS IMPERATIVE THAT THE HARDWARE
CALLED FOR AND FURNISHED BY THE MANUFAC-
TURERBEINSTALLED EXACTLY ASTHE DRAWINGS
SHOW. IF NO DRAWING IS AVAILABLE, AND THERE
IS NO SIMILAR ASSEMBLY NEAR TO USE AS AN
EXAMPLE, THE MANUFACTURER SHOULD BE
CONSULTED. THERE CAN BE SITUATIONS WHERE
HARDWARE CLEARANCES, HARDWARE TORQUE
VALUES, AND EVEN THE MATERIALS FROM WHICH
THE HARDWARE IS MADE ARE CRITICAL TO THE
SAFE OPERATION OF THE SWITCHGEAR.

All switchgear installations should be given a
general inspection at frequent intervals. Perform a
visual inspection, front and rear, to see that there is no
evidence of loose parts, warping or undue heating or
vibration. Take steps to remedy any deficiencies of this
nature that may appear. Keep the assembly dry at all
times. If leaks from overhead pipes and dripping from
condensation or other sources cannot be eliminated,
measures should be taken to prevent the moisture
from falling on the gear.

Annual Inspection

At least yearly, a thorough inspection of the gear
should be performed. PRIOR TO THIS INSPECTION,
DEENERGIZE ALL CIRCUITS. The following checks in
particuiar are emphasized.

1. Open all hinged panels and remove all bolted
panels.

2.Inspect all boited connections, nuts and screws for
tightness.

3. Inspect all cables for tight connections and ample
support.

4. Inspect control wiring for signs of wear and
damage. Replace wires wherever doubtful.

5. Examine resistors and other devices prone to
overheating.

6. Clean all insulation thoroughly.

7. Withdraw all drawout components and clean.
(Refer to Circuit Breaker Instruction Bulletin for proper
instructions.)

8. Clean the stationary portion of the switchgear by
wiping with a clean cloth. Acompressed air hose willbe
useful in the relatively inaccessible areas.

9. Replace or clean dirty filters. Periodically remove
airfiltersfromthe doors and/or roof eaves and examine
for dust content. The time intervals for this examination
is dependent on the environment of the installation. If
required, clean filters by flushing with a stream of water.
After draining, recoat with Randolph Products Super
Coat Adhesive, or an equivalent, and replace.

10. Remove covers of all panel devices where
practicable. Check wiring for secure connections.
Clean contacls on relays and switches wherever
necessary. Replace covers.

11. it forced air cooling is utilized, roof exhauster fan
belts must be examined for proper tension and
adjusted if necessary.

12. Replace all panels and components. All panel
screws must be secured in place.

Care of Finish

The exterior finish used on switchgear is of the highest
grade paint. The interior frame work is also phospha-
tized and finished with the highest grade paint. The
switchgear should be kept clean at all times. Wiping
with a clean dry cloth will usually suffice. To remove oil
and grease marks, use warm water and soap, wiping
dry with a soft cloth.

To touch up the exterior or interior finish after final
erection, use Randolph Touch-up Finish (Randolph
Products Co,, P.O. Box 67, Carlstad, NJ) of the corres-
ponding color. The color finish furnished on the exterior
varies, and this information is stated on the front sheet
of the Switchgear Bill of Material.

Renewal Parts

The quantity of renewal parts to be stocked varies with
the installation. Previous experience and the number
of units in service are the best guides available. To
order replacement parts, contact the nearest District
Office.Give a compiete description of the partsand the
nameplate data of the device requiring these parts.
Specify the quantity required.
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OPTIONAL CIRCUIT BREAKER LIFTING DEVICE

For ease of handling the circuit breaker and removal
from the upper compartment, a movable lifting device
should be used. This device may be positioned in front
ofthe breaker compartment inwhich the circuit breaker
is to be installed or removed. The circuit breaker when
mounted on the lifting device platform can be easily
raised or lowered to any desired height.

Detailed operating instructions are given ocndrawing
supplied in the lifting device shipment.
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26KV INSTALLATION/MAINTENANCE INSTRUCTIONS
Addendum to BBC Bulletin - IB3.2.4.71A

Page 7: Covering Bus Joints

The first paragraph only is not to be followed. It
is to be superceded by the information given below.
All other statements are okay.

"Bus bars are coated with a flame retardant insulation
having a sufficient thickness to stand full line voltage
for the rating of the switchgear. Straight joints as
well as connections to usual switchgear components are
covered by a molded boot. After the bus has been re-
assembled at the junction point of shipment groups and
the bolts have been properly torqued, the bus bar is

to be wrapped with one layer of Raychem "Geltek" .38

to .5 inches from the bus insulation cutback as illus-~
trated below:

-—I '-—.38 to .50

Gel Tek

After the "Geltek" has been applied, the boot, which is
flexible, should be spread apart, and carefully slipped
over the joint, making sure the Geltek completely
surrounds and fills the gap between the bus bar and boot.
The flanges should then be fastened together in the same
manner as those previously applied at the factory using
the plastic hardware supplied. With the boot properly
made up, no further wrapping or filling is required,
since it fits tightly over the bus insulation.

Page 8: Section 4

The paragraph is to be followed except that 26 half-lapped
layers are to be used instead of 13.

Page 9: Testing and Inspection

Add the following chart to the requirements of the pub-
lished 1list:

e el S e el EE



Page 13:

60 Hertz, RMS, Withstand Voltages (1 Minute)

Rated Factory Test | Field Test DC Field Test
23,000 Volts | 60,000 Volts | 45,000 Volts 63,600 Volt *

* Consult with factory before applying DC withstand to
switchgear.

Add - Section

2.a. Check all boots and make sure the

Y are properly
made up and sealed.
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RECOMMENDED MAINTENANCE & SURVEILLANCE
S5VHK, 7.5VHK & 1S5VHK SWITCHGEAR EQUIPMENT

EQUIPMENT MAINTENANCE PROGRAM

This Bulletin augments the information and
instruction provided in Instruction Bulletin
3.24.7-1

Switchgear  installation = which  requires
exceptional dependability due to serious safety
or economic consequences of operating
problems should be given comprehensive
maintenance and surveillance attention. This
program recommendation has been developed
specifically for use in Nuclear Power Generating
Stations, but it is applicable to any installation
where exceptional reliability is desired and a
preventive maintenance program is to be
implemented.

Some maintenance activities are considered
essential, therefore ACTIVITIES WHICH ARE
MOST __ IMPORTANT TO __ASSURE
AVOIDANCE OF PREDICTABLE
PROBLEMS ARE UNDERLINED.

FREQUENCY OF MAINTENANCE

Suggested time frames in the program are not
absolute, they represent the best generalized
advice of the manufacturer for equipment
installed in a clean, uncontaminated
envnonmentsmhasmaybefnundmapow

If it becomes apparent after several maintenance
cycles that certain activities are not needed as
frequently as suggested, or that increased
frequency would be prudent, the program shouid

be adjusted to meet the specific needs of the
instatlation.

RECORDS

Records are a key factor in a preventative
maintenance program and can provide vital data
for evaluating equipment condition, when
necessary, if the recording system is consistent,
thorough and available when needed. As a
minimum the records would contain the data
and, for circuit breakers, the number of
operations at the last maintenance in addition to
results of testing. If observations of equipment
condition are recorded, a realistic basis for
adjusting maintenance frequency will be
available.

SPARE PARTS

A major factor in overall availability is
downtime per failure or mean time to repair and
although switchgear and associated components
enjoy favorable reliability expectations, random
failure of a component can cause downtime or
reduced capability if inadequate attention is
given to the spare parts inventory. A spare parts
recommendation for the switchgear equipment
can be provided to assist in selection of
appropriate parts. Storage of spares should be in
a clean, dry area. Part access and identification
should permit prompt availability, when needed.
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1. GENERAL

CAUTION:. BE SURE

THAT __ALL

ELECTRICAL SUPPLIES ARE OFF BEFORE
PERFORMING __ ANY MAINTENANCE

INSIDE EQUIPMENT,

following
recommended.:

lubricants are

LUBRICANTS

=’ Mechanisms
(anti-friction)

ANDEROL 757
Tenneco Chem Inc.

Electrical Contact
Compound

NO-OX-ID
"A Special”

Sanchem Chem Co.

Use of other

lubricants  risks

incompatibility with original materials
or unproven performance.

DRY THREAD TORQUE

BOLTDIA. | . TORQUE

High Strength
Steel

TORQUE
Silicon Bronze

3/8" 15-25R. Ib.
172° 30-45 ft. Ib.
58" 50-75 ft. Ib.
3/4% 60-80 fi. Ib.

1520 ft. Ib.
25-35ft. Ib.
45-60 ft. Ib.
65-75 ft. Ib.

¢. A clean and dry environment should be
a continuing goal of the maintenance
program for all electrical equipment.

2. RECEIPT AND STORAGE

Environmental conditions during transit
and storage can have a substantial effect on
equipment reliability. Extended periods of
storage with original shipping covers in
place must be avoided.

*If relative bumidity above 50% is

anticipated, localized heat sources
should be provided to maintain
equipment temperature above the dew
point. One means of accomplishing
this is to energize internal equipment
space heaters, if furnished, and store
circuit breakers within the equipment
enclosures. Note that equipment must
be on a flat level surface to avoid floor
distortion.

b. Under all conditions of transport and
storage, equipment should be protected
from direct impingement of water,
flooding, and heavy contamination,
such as construction dust and dirt.

3. AT INSTALLATION (Repetition of some
factory activity is suggested due to
uncertainties of shipping, handling, etc.}

BEFORE WORKING INSIDE,
a on

Operating and maintenance personnel
should be alert for unusual sounds
(sizzling or crackling) and smells
(ozone or burning) when in the vicinity
of electrical equipment.
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system, remove contamination

Check control wire connections - See
6¢C.

Check trip/racking interlock to verify
no racking with breaker ciosed and no
closing unless breaker is latched in
position.

Millivolt drop and timing
measurements on each circuit breaker
provide useful preoperation checks and
valuable comparative data for future
use.

TWELVE TO EIGHTEEN MONTH
INTERVALS

CAUTION: _TURN OFF ALL POWER
BEFORE WORKING INSIDE.

a. Identi

Identify and service circuit breakers
which are due, See CIRCUIT
BREAKER SERVICING section, page
6 of this Bulletin.

b. Operate all circuit breakers which arc
not due for service,

equipment.) Discoloration  or
embrittiement of adjacent insulating
materials and conductor corrosion or
discoloration may indicate a hot joint.
See HOT JOINT MAINTENANCE,
Page 5.

d. Inspect primary cable for chafing at
conduits or supports and loose or
missing stress relief grounds.

e. Exercise the racking mechanism.

S, ONE TO THREE YEAR INTERVALS
(Nuclear - Alternate refueling shutdowns.)

b. Inspect control wiring bundles for
discoloration due to heat, chafing or
other damage to insulation.

c. Clean stationary breaker connection
stabs in the enclosure with a solvent
approved by NIOSH or local authority.
Inspect for evidence of contact galling,
excessive heat, arcing or corrosion. If
found, proceed per HOT JOINT
MAINTENANCE, page S. Re-apply
NO-OX-ID compound prior to
reconnecting circuit breaker.

NOTE: Protective relays should typically be
checked for accuracy of calibration at two to five
year intervals, see manufacturers instructions for
detail.
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6. TEN YEAR MAXIMUM INTERVAL

CAUTION: TURN OFF ALL POWER
BEFQRE WORKING INSIDE,

CIRCUIT BREAKER REFURBISHMENT

a. Disassemble, inspect, clean, relubricate,
readjust and recalibrate  breaker
mechanisms which have not been fully
refurbished in ten years.

values. (An altermative to retorquing
may be use of infrared heat sensor
(thermographic) techniques.  These
procedures are specialized, however,
and require plans to overcome loading
and safety difficuities.) See below.

c. Tighten all secondary control wire
connections while checking for loose
lug crimps and broken wire strands.

W-FMMWWN@MM&M“MWW:(DMFE(
and inspect connection surfaces. (2) If surfaces appear reasonably smooth, with only minor pitting or
cofrosion, clean and dress contact surfaces minimizing removal of plating. (3) If surfaces are heavily
piudwcwmdd,wifmuehsbwnanymelﬁngofmn&mtormwﬁimeaﬂ'eaedpammbc
replaced. (4)Replmmmﬁnguspﬁngsifbmkﬂdimnmhavebwnemsedmuwssiwhm
(5) Contact surfaces should be protected with NO-OX-ID before re-assembly. (6) Use recommended
torque values in tightening boited connections. (7) Before and after millivoit drop testing can provide
some confidence that the problem has been corrected.

M-Mgmwdlhmitmybemrywmejoimm. It is possible that the
covermaycrackwhenitisﬂexedforremovalorreplacementdmtoembrittlementﬂ'omlossof
plasticizer. An isolated incidence of such cracking indicates that the joint has been operating at higher
temperatures than normal. A cracked cover should not be reused. An embrittled cover which has not
cracked will provide insulating capabilitics at least as long as it took to embrittle.  Generalized
embrittlement of joint covers is not expected for twenty years or more. If the cover is cracked, its part
number may be located in the inside part of the cover . Please contact the customer service group at the
ABB Sanford facility for replacement.
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CIRCUIT BREAKER SERVICING

Circuit breakers require inspection and servicing
periodically to assure operability. Servicing
should be accomplished based on number of
operations since last serviced, with an elapsed
time limit The appropriate frequency of
servicing depends on the duty of the circuit
breaker. As experience warrants, the
recommended frequency of servicing shown
below should be adjusted on specific breakers to
account for more/less severe dutly than initially
expected, based on the breaker condition when
serviged. Variations in actual in-service duty
will cause these intervals to change. These
intervals should be used as a general guideline
only.

Recommended service frequency is shown for
three general categories of duty:

LOAD CURRENT SWITCHING, UP TO
RATED _ CONTINUQUS  CURRENT
ENVIRONMENT NORMAL. MINIMAL
CONTAMINATION,

Service breaker every five (5) years or upon
accumulating the number of operations
shown below since last serviced, whichever
comes first.

5VHK-250, 7.5VHK-500, 15VHK-500/750

- 2000 operations.

SVHK-350, 1SVHK-1000 - 1000
operations.

MOTOR _ START. CAPACITOR &
REACTOR SWITCHING OR ANY DUTY
IN A __CONTAMINATED
ENVIRONMENT,

Service breaker every two years or upon
accumulating the number of operations
shown below since last serviced, whichever
comes first,

SVHK-250, 7.5VHK-500, 15VHK-300/750
- 750 operations.

5VHK-350, 1SVHK-1000 - 400 operations.

FAULT INTERRUPTION

Service a breaker which has interrupted
short circuit current as soon as possible.

MECHANICAL OPERATING LIFE

This service program qualifies a circuit breaker
for the total number of mechanical operations
shown below before replacement or factory
refurbishment is required  The limit is
suggested to provide margin.

SVHK-250, 7.5VHK-500, 15VHK-500/750
- 750, Total Operations - 10,000, Suggested
Limit - 9,000.

SVHK-350, 15VHK-1000, Total Operations
- 5,000, Suggested Limit - 4,500.

The following should be accomplished at each
service interval:

CLEAN, INSPECT & LUBRICATE PRIMARY
DISCONNECTS.

Instructions follow which clarify the above.

In addition, the hardware (bolts, nuts, screw and
pin retainers) should be checked with a
thorough inspection to be sure that they are in
place and secure. There are other adjustments
which may be required due to the operating or
test abnormalitics below:

TIMING TEST*

Recommended as a pertinent periodic test to
evaluate breaker condition
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A AD *

Required if contact pressure check indicates a
problem.

RACKING MECHANISM ADJUSTMENT®*

Required if interlock fails to block closing while
breaker is being racked in or out or racking
latch is not blocked with breaker closed.

LATCH CHECK SWITCH ADJUSTMENT**

Required if circuit breaker fails to latch closed
on reclosing.

LUBRICATION

The VHK circuit breakers are lubricated during
factory assembly as follows:

All mating surfaces of moving current
carrying joints have been lubricating
with NO-OX-ID Special Grade "A"
grease.

All other mechanism parts, bearings,
pins, ctc. have been lubricated with
ANDEROL 757.

The circuit breaker mechanism does not
ordinarily requirc lubrication in the usual
moderate service environment expected.

However, if operating difficulties are
experienced, if grease becomes contaminated or
if parts are replaced, relubrication with
ANDEROL grease may be required. Extensive
disassembly is required to properly relubricate
the mechanism. Contact the nearest ABB Power
Distribution district office for field assistance or
factory refurbishing arrangements.

Primary disconnect fingers should be cleaned
with a solvent approved by NIOSH or local
authority, inspected for corrosion or evidence of
arcing and lubricated with NO-OX-ID grease at
each servicing.

NOTES:

Do not use light oil to lubricate mechanism
parts,

The spring charging motor is sealed, lubrication
is not recommenied.

INSULATION CLEANING

Any dirt, dust or grease should be removed from
the surfaces of the entire current carrying
structure, vacuum interrupter, base insulation
sheet and interphase barrier assembly. Wiping
the surface with an oil-free solvent on a clean
cloth or industrial wiper is normally sufficient
for this purpose.

* Remember to discharge mid-band ring on
interrupters so equipped.
CAUTION: FOR SAFETY, KEEP CLEAR OF
ALL MOVING PARTS.

QPERATIONS CHECK

During servicing it is desirable to verify breaker
operability. It is recommended that this be done
at the minimum expected control voitage level.
(Typically 80% of nominal).

* Specific guidance on the timing test is included in the following instructions:
5VHK-250, 350 - IB 6.2.7.7-3, 7.5VHK-500, 15VHK-500/750 - IB 6.2.2.7-2 and 15VHK-1000 - IB

6.2.8.7-1.

*+ Consult the circuit breaker Instruction Bulletin for guidance in making the contact pressure check and

adjustments.
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MILLIVOLT DROP TEST

During servicing, the resistance of the circuit
breaker current carrying parts can be checked
with a millivolt drop test. This test should be
performed regardless of circuit breaker duty or
number of operations.

The following table lists millivolt drop and
resistance values for the circuit breakers, from
terminal to terminal, exclusive of the primary
disconnects.

If the millivoit drop does not exceed 150% of
the values, shown in the table on breakers with
light loading, no conmtact maintenance is
necessary. If the millivolt drop does exceed
150% of the values, contact the factory.

If breaker loading is 75% or more of rated
current, it is recommended that the listed values
be used as limits.

CURRENT RATING MAXTMUM MAXIMUM
MV DROP (1) MICRO-OHMS
5VHK250 (26")
1200 Amp 40
2000 Amp 30
SVHK250 (36"),7.5VHK 500
15VHK 500/750
MODEL 20
1200 7 35
2000 6 30
SVHK150, 15VHK1000
MODEL 05
1200 6.5 32.5
2000 55 275
3000 5.0 25.0
(1) Millivolt drop with 200 Amperes Flowing
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il

TIMING TEST

Periodically, if functional check is desired, the
closing and opening times should be checked by
use of a time-travel analyzer*, oscillograph or
cycle counter to monitor the time from
energizing the control to the contacts being fully
closed or fully open. -

e

The circuit breaker closing and opening times
should be within the following time ranges for
normal operation.

NOTES: Below (° C, the closing times will
increase, opening times will be within the limits.

If timing is outside the limits, the factory should
be contacted for recommendations.

CIRCUIT BREAKER

CLOSING TIME
RANGE - MS§**

OPERATING TIME
RANGE - MS**

SVHK250 (26")

1200 Amp
2000 Amp

25-35

$VHK250 (36"), 7.5VHKS00
15VHK 500/750
MODEL 20
1200
2000

25-35

SVHK250, 15VHK 1000
MODEL 05
1200
2000
3000

25-35

*s With 125VDC Control, timing may vary slightly at other control voltages.

* Analyzer mounting support and instructions available on special order.





