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CAUTION

THE METAL-CLAD SWITCHGEAR DESCRIBED IN THIS BOOK HAS BEEN DESIGNED AND TESTED TO
OPERATE WITHIN ITS NAMEPLATE RATINGS. OPERATION OUTSIDE OF THESE RATINGS MAY CAUSE THE
EQUIPMENT TO FAIL, RESULTING IN BODILY INJURY AND PROPERTY DAMAGE.

~

PURPOSE

THIS INSTRUCTION BOOK HAS BEEN PREPARED TO HELP ENGINEERS AND TECHNICIANS"INSTALL,
OPERATE, AND MAINTAIN TYPE VAC-CLAD-W SWITCHGEAR. FOR INFORMATION ON THE APPLICATION OF
THIS TYPE OF SWITCHGEAR, REFER TO THE PERTINENT ANSI STANDARDS AND TO/CUTLER-HAMMER

APPLICATION DATA 32-265. N
& DAN"éEh

SAFETY

ALL SAFETY CODES, SAFETY STANDARDS, AND SAFETY REGULATIONS MUST BE STRICTLY ADHERED ’
TO WHEN INSTALLING, OPERATING, OR MAINTAINING THISEEQUIPMENT.

%

ey
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SECTION 1
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RECEIVING, HANDLING AND STORING INDOOR SWITCHGEAR

1.1 RECEIVING INDOOR SWITCHGEAR

The switchgear is shipped to the customer as
completely assembled as possible. Depending on the
number of switchgear vertical sections it may be
necessary to ship the switchgear in several groups to
facilitate handling.

VCP-W breakers are shipped in individual containers.
See breaker 1.B. 32-255-1 for breaker handling
instructions.

Each switchgear group and all the cartons and crates
are labeled with the shop order number and a shipping
weight. On one of the groups there will be a shipping
packet, securely attached, that contains the shipping
lists and storage and handling drawings.

When the switchgear arrives at the installation site,
check it to make sure all the parts described on the
shipping list have been received. Do this before
discarding the packing material to prevent losing parts.
If the switchgear has been damaged, file a claim as

E-I°N

soon as possible with the carrier and notify the nearest
Cutler-Hammer representative. )

If the switchgear is going to be installedas soon as it
has been received, unpack it and,handle’it according to
the procedure outlined in the following paragraphs. If the
switchgear is to be stored, inspectit to make sure the
shipment is complete and undamaged. Repack it so it
will be protected until it has‘beerrinstalled. (SEE
SECTION ON STORAGE, OF EQUIPMENT.)

1.2 HANDLING INDOOR'SWITCHGEAR

Table 1 gives thesapproximate weights of the various
combinations of switéhgear and the various rating of
breakers. The vertical section refers to the way the
breaker compartment and the auxiliary compartment
are agranged‘in front of the switchgear. The
combinations*are: breaker over breaker B/B; breaker
over auxiliary, B/A; auxiliary over breaker A/B; and
auxiliarytever auxiliary A/A.

Effective 12/97
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TABLE 1
TYPICAL WEIGHTS (POUNDS)

O

L 4

525

TYPE OF MAIN BUS INDOOR VERTICAL
VERTICAL RATINGS SECTION
SECTION (AMPERES) (LESS BREAK
1200 2400
BREAKER/ 2000 25
BREAKER 3000 2% D
12
BREAKER/ 2088 .
AUXILIARY
3000 0
1200 300
AUXILIARY/ 2000 2400
BREAKER 3000 2500
1200 2000
AUXILIARY/
AUXILIARY 2000 2100
3000 \ 2500
CUR B BREAKER BREAKER
BTIIEPEK%FR RA ELEMENT ELEMENT
A (STATIC) (IMPACT)
50VCP-W250 350 525
410 615
525 788
50 VCP-W350 460 690
490 735
\ 525 788
75 VCP-W, 375 563
410 615
3000 525 788
1 v@oo 1200 350 525
2000 410 615
3000 525 788
0 MCP-W750 1200 i 350 525
2000 410 615
3000 525 788
#150 VCP-W1000 1200 460 690
#2000 490 735
3000 788
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Lifting members are bolted to the top of each shipping
group. Put a crane hook through each of the four holes
to lift and move the group. After the group has been
moved into installation position remove the lifting
members and discard them.

If a crane is not available, move the group into
installation position on rollers. Skids run the length of
the group. If the group is to be skidded sideways, the
front and back skids are enough. If it is to be moved
across its depth (from front to back), put in several short
skids across the depth of the group and roll it into
position on these. Jacking Plates may be bolted to the
sides of a shipping group to facilitate lifting the
switchgear, to place rollers, and slide switchgear in
place. These must be sized to handle the heaviest

shipping group.

.B. 32-255

NOTE: NEVER MANEUVER THE SWITCHGEAR
DIRECTLY ON THE ROLLERS.

ALWAYS USE THE SKIDS TO PROTECT THE
SWITCHGEAR FROM BEING DISTORTED OR
DAMAGED. -

Handle all switchgear whether crated ©F uncrated with
great care. The instrument panehonthe front of the
vertical sections contains delicate jinstruments, relays
and meters that can be damaged/by rough handling. If
the switchgear is not put intoService right away, cover it
to keep clean. SEE SECTION ON STORING OF '
EQUIPMENT.

Rear Lifting Angle
Spreaders (2)

Front Lifting Angle

Unit Depth X Y Z
96.25 24.5 | 52.94 | 14.88
86.25 14.0 152.94 | 14.88

DETACHABLE JACKING PLATES

- Rear Skid

Middle Skid
Tie Member

Fig. 1“*Handling of Indoor Shipping Group

EZl-N

Front Skid
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1.3 STORING INDOOR SWITCHGEAR

Packaging for shipping is not suitable for storage. Part
of the original packaging may be discarded when
switchgear is removed from the carrier. Switchgear bus
runs, because of their open connection ends, are
particularly vulnerable to moisture and dirt during
storage.

If the switchgear must be stored for a while, prepare a
suitable storage space. Keep it indoors in a heated
building that is clean and dry. The floor should be
smooth and level to prevent strain and distortion in the
equipment. Be sure the space is well-drained so there

is no standing water. Store the switchgear on its skids to
keep it off the floor and to allow air to move under it
freely.

Take steps to protect the switchgear against dampness,
cement dust; corrosive atmospheres, and extreme
temperature changes. To control condensation, make
sure the equipment is well ventilated. Install temporary
space heaters if necessary.

Switchgear should be checked periodically for any signs
of deterioration.

Storing the switchgear outdoors is not recommended.

It is the responsibility of the purchaser to assure
protection during storage.

STORAGE OF SPARE PARTS AND MISCELLANEOUS
EQUIPMENT

All parts should be stored with the same carefasythe
main switchgear.

Summary of storage procedures:

1. Check the ventilation of the switchigeanjitself and of
protective coverings. Serious damageycan result from
a non-ventilated tarpaulin.

2. Check the ventilation of enclosed storage areas of
buildings.

3. Check for adequate heat, when in doubt provide
heat.

4. Check for distortion,
5. Check for damage andstanding water.

6. Check weather protection including open doors,
windows, drafts; etc.

Effective 12/97
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7. Avoid outdoor storage.
8. Inspect periodically.

NOTE: FOR DETAILED INSTRUCTIONS ON STORING
SWITCHGEAR, REFER TO DRAWING 700B214, A
COPY OF THE DRAWING IS ATJACHED TO EACH
GROUP OF SWITCHGEAR.

A DANGER

RECOMMENDED SAFETY PRACTICES

Thewnly people who should be allowed to install,
gperate, ormaintain this equipment are those who meet
theygualification requirements described in the National
Electrie"Safety Code.

Jo perform work on this type of equipment, one must be
trained and experienced in working with high-voltage
circuits. They should be familiar with the construction
and operation of this equipment and aware of the
hazards involved.

Before attempting to do any maintenance, always be
sure to de-energize both the primary and secondary
circuits.

Never leave a breaker in an intermediate position in its
compartment. Always crank the breaker into the fully
connected or withdrawn position.

Before removing a bolted-on cover first make sure that
all the circuits have been de-energized.

Never try to disconnect or open the secondary circuit of
a current transformer that is carrying load current. In
this situation the transformer develops a dangerous
high voltage. Before attempting work either de-energize
the circuit by opening the breaker or short-circuit the
secondary of the current transformer.

F-T-N
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SECTION 2
INSTALLING INDOOR SWITCHGEAR

241

1.

OUTLINE OF INSTALLATION PROCEDURE
Prepare the installation foundation. It is
recommended that floor channels be imbedded in
the foundation to maintain a level surface.

. At the factory the switchgear system may have

been divided into groups to facilitate shipping. At

.B. 32-255

B. Leave enough space so the doors can bg opeted
and the breakers and transformers can beypulled
out for inspection and maintenance. Leave enough
space at the rear so there will be room to install the
cables and to perform whatever inspection and
maintenance that may be necessary. \

THE MINIMUM CLEARANCES ARE"'SHOWN IN FIG. 2.
REFER TO THE FLOOR PLAN DRAWING FURNISHED
WITH EACH ORDER.

the installation site the groups must be rejoined to

form the switchgear system. Align the groups, side C.
D.

by side, on the tie bolt holes.
3. Bolt the groups together through the tie bolt holes.

4., Bolt or weld the base members of the vertical
section frame, front and rear, to the foundation
channels.

5. Remove all shipping braces.
6. Connect the ground bus.

7. Install the primary bus supports, insulated phase
conductors, and rubber snubbers removed for

shipping.

8. Reconnect the wiring between shipping groups. E.

Run the control wiring for remote apparatus through
the conduits in the foundation (or on top of the
vertical sections).

9. Replace the metal barriers in the bus
compartments.
10. Connect the main power cables and fully insulate

the terminals for the voltage class (SEE;SECTION
10 & FIG. 14 FOR GUIDELINES).

11. Replace the rear covers on all the vestiCalsections.

12. Check the operation of the leyering-in system in the
breaker compartments.

13. Check the potential transformérs and’the control
power transformers in the auxiliaty compartments.

14. Perform loading check onrhoth®€ontrol and primary
circuits to assure the systemfis ready for operation. E

2.2 DETAILS OF THE INSTALLATION PROCEDURE

1. PREPARE THE:EOUNDATION

REVIEW THE INSTRUCTION BOOKS AND

DRAWINGS CAREFULLY.

A. Locate the switchgear so there is enough aisle
space at the front and rear of the system. The
amountief space recommended is shown in Fig. 2.

Fil°N

Make sure the foundation(is flat and level.

Design the foundatien so it will be strong enough to
support the weight ofthé switchgear without
sagging. Table1 gives the weights of the various
ratings of switchgear and breakers. Be sure to take
into account the, shock or impact weight that occurs
whenuthe breaker trips and when it closes. The
impact weightsis 1.5 times the weight of the breaker.

Theaweights in the tables are only an approximation.
Thewactual weight will vary, depending on the type
and theyamount of equipment in the switchgear. Use
adequate safety factors.

The recommended foundation consists of steel
channels embedded in a level concrete floor. The
channels must lie in a flat and level plane. (A slope
of 0.125 inch in 3 feet in any direction is
acceptable.) In no case may the non-supporting
areas of the foundation be higher than the tops of
the steel channels.

The anchor bolts, channels, and other materials are
to be furnished by the purchaser of the switchgear.
A 4-inch structural channel is recommended as the
minimum size for the average indoor switchgear
system.

If unit substation transformers or high voltage
switches are part of the installation, be sure the
floor steel under the transformer conforms to the
specifications of these manufacturers.

Install the conduits in the foundation.

When the primary and secondary cables enter the
switchgear from below, the conduits that carry them
are embedded in the foundation. A floor plan
drawing is furnished with each order. Use this
drawing to determine the conduit layout, the circling
of the steel around single phase conductors rated
600 amps or more should be avoided to prevent
overheating due to induced currents.

Effective 12/97
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TYPICAL INDOOR BASE PLAN
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2. ALIGN THE SHIPPING GROUPS SIDE BY SIDE ON
THE FOUNDATION.

A. Remove the crating and packaging material from
the groups of switchgear that are going to be
installed.

B. Let the shipping skids remain on each group until
the group has been moved into its final installa-
tion position. (The skids help protect the
switchgear and reduce the risk that it will be
damaged or distorted during the move.)

C. If an odd number of groups is to be installed,
install the middle orie first. Then install the other
groups, working out from the middle.

If an even number of groups is to be installed, start
with either group on elther side of the middle shipping
break.

If a unit substation or a power center is being in-
stalled, line up the power transformer and the adja-
cent switchgear group first. Set them in the position
called for on the drawing of the base plan. Then
install the rest of the groups. *

D. Handling the switchgear by crane is the preferred
method.

Move the first group into position. Line up the bglt
holes in the base of the vertical sections withghe ‘bolt
holes in the steel channels in the foundation.

A few inches in front of the line-up draw a basejline
along the length of the intended location of

switchgear. As the groups are maneuvegéd intosplace,

keep the front of each group parallg| to the base line.

E. A bolt at each end of the wooden skids holds
them to the base of the group“Lift and’remove
the bolts, and discard the skids.

F. Set the group into its installation“position. Use a
level to make sure the group is level both across
its width and along itsslength®Use a plumb line to
make sure the group isfpldmb. (To level or plumb
the group use shims‘at.the points where the
vertical sections willbe bolted to the floors.)

Move each gréup jnto pg@sition and repeat the
preceding steps. 5,

G. If no crane is available the groups may be moved
on the skids and rollers.

E:T°N
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3. BOLT THE GROUPSTOGETHERTHROUGH THE
TIE BOLT HOLES.

A. Remove the back covers from the verticatsec-
tions at the shipping group. Insert anditighten tie
bolts in the rear upright members.

B. Open_fhe front panels‘on these vertical sections. .
Insert and tighten tie boltstbetween the front
upright members.

4. BOLT OR WELD THE,ENTIRE SWITCHGEAR
SYSTEM TO THE CHANNELS IN THE
FOUNDATION.

Check the system agam to make sure it is level and
plumb. e

5. REMOVE ALL THE SHIPPING BLOCKS OR
BRAGES.

A. Examinegall the meters, relays, etc. and remove
any.shipping blocks or braces. The time dials on
the relays are set at zero in the factory so the
relayrcontacts will be closed during

shipping.
6. CONNECT THE GROUND BUS.

A. The ground bus in the switchgear is assembled in
sections. There is a joint in each housing.
Solderless terminals are provided on the ground
bus (See the shop order drawing for their loca-
tion). Use these terminals to connect the ground
bus to the station ground. Make the connection
as direct as possible. It should be large enough
to carry the ground fault current of the installa-
tion. Never house it in a metal conduit.

B. The standard ground bus is a .25-inch X 2-inch
copper bus bar bolted to the cross members of
the frame in the bottom of each enclosure. The
ground bus runs through the center of each
section through the length of the entire
switchgear system. Where the system is split for
shipping, a splice plate (and hardware) is fur-
nished to bridge the shipping break when the
system is installed.

NOTE: THE IMPORTANCE OF ADEQUATE
GROUNDING CANNOT BE OVERSTRESSED. FOR
THE DESIGN AND INSTALLATION OF A GROUNDING
SYSTEM REFER TO “ELECTRIC POWER
DISTRIBUTION FOR INDUSTRIAL PLANTS”

Effective 12/97
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(IEEE STD. 141); “GROUND|NG OF INDUSTRIAL
POWER SYSTEMS” (IEEE PUBLICATION 141,
FORMERLY AIEE 953); AND “THE NATIONAL
ELECTRIC CODE”, ARTICLES 100, 200, AND 250.

FOR GENERATING STATIONS AND LARGER
SUBSTATIONS, THE GROUND RESISTANCE SHOULD
BE ONE OHM OR LESS. FOR INDUSTRIAL PLANTS
AND SMALL SUBSTATIONS, THE GROUND
RESISTANCE SHOULD BE LESS THAN FIVE OHMS.
(THE NATIONAL ELECTRIC CODE STATES THAT THE
GROUND RESISTANCE SHOULD NEVER EXCEED 25
OHMS.)

7. RECONNECT THE HIGH VOLTAGE BUS WHERE IT
WAS DISMANTLED BETWEEN GROUPS.

A. Remove the horizontal and vertical metal barriers
from the cable compartment. Remove the main
bus barrier. (Also remove any other components
such as potheads, surge suppressors, etc. that
interfere with access to the bus compartment.)

B. Obtain the section of bus that was'removed to
separate the groups for shipping. Each section is
labeled and shipped in the carton with the
details.

C. The surfaces in the bus joints are tin or silver
plated. Clean the plated surfaces of the bus
section by brushing them lightly with crocu$ cloth
only if necessary. Then wipe clean.

D. Slide the section of bus through the supports,in
the side of the vertical section. Slide the'rubber
snubber along the bus until it fits inside the
opening in the bus support.

When the bus section is disconnected forshipping, the
splice plates and hardware are left bolted, to'the end of
the bus in each of the adjoining vertical sections.
Sandwich the end of the disconnectedisection between
the splice plates and fit the other end, of the section
between the splice plates on the end of the bus in the
adjacent section. Bolt the splice,plates together on each
end of the bus section.

Repeat these steps fopeach section of bus at each
shipping break.

Tighten the bolts'in the splice plate to the torques
shown in table 2.

Cover joint with insulating boot (or tape) provided.

8. RECONNECT JTHE WIRING WHICH WAS
DISCQONNECTED AT THE FACTORY FOR
SHIPPING. THE WIRING IS LABELED.

A.,_Connect the wiring to the remote apparatus and
to'the terminal blocks mounted within the front of
the vertical sections.

Effective 12/97
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9. REPLACE THE METAL BARRIERS AND ANY.
OTHER PARTS THAT MAY HAVE BEEN
REMOVED TO GIVE ACCESS TO THE BUS
COMPARTMENTS.

10. CONNECT THE MAIN POWER CABLES.

A. Before connecting a cablg, determine its phase.
The switchgear systemyis tsually supplied with
connections for phasing #2-3 left to right (viewed
from the front). Che¢k the shop order drawing to
make sure because’'sometimes another phasing
may have been specified.

B. If two systemsare to be paralleled, make sure
the phase étation‘and the phase angle are the
same. They mustbe the same to prevent damag-
ing the equipment. The phase rotation must
confofm to'the phase rotation on the shop order
drawing(so that the mstruments meters, and
relaysywilFoperate properly.-

C."When forming cables to fit '|ns|de the cable
compartment, avoid bending it sharply or-kinking
it. Make sure it doesn't rest on sharp corners or
edges that could damage the insulation.

Table 2 - Bolt Tightness for Bus Connections

Bolt Material Torque in Foot-Pounds for Bolt Size
.25-20 | .31-18 | .38-16 | .50-13 | .62-11

High Strength Steel 5 12 20 50 95

Silicon Bronze 5 10 15 40 55

D. Follow the instructions of the cable manufacturer
to determine what minimum bending radii is
permitted. Follow the instructions on insulating
the joints so the insulation will taper properly
through the correct gradient. The insulation will
vary with the type and size of cable and with the
service voltage for which it was designed.

E. Solderless connectors are usually furnished. The
connection must be insulated according to the
recommendation of the cable manufacturer.

F. If potheads or other types of terminators are
furnished, follow the instructions of the
manufacturer when connecting the cable to them.
Use the flexible connectors to connect the aerial
lugs to the conductors. This will keep strain off
the insulators of the pothead or the terminator.
Tape (or otherwise insulate) the entire joint
(including the flexible connectors).

SEE SECTION 10.

F-1°N
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G. If zero sequence current transformers are used,
pass the power cables through the transformer.
Connect it to the terminals or to a pothead. (See
standard drawing 700B222 or Figure 13).

11.REPLACE THE REAR COVERS ON ALL THE
VERTICAL SECTIONS.

12.Insert draw-out extension rails per figure 3 to install
breakers.

13. Instéll the breakers per figure 3A using optional
portable lifter shown, or other device.

14.Test breaker and cell interface per section 4 of
breaker I.B. 32-255-1.

15.Check the vqftage trainsformers, control power
transformers ‘and draw-out fuses in the auxiliary
compartments.

% .

A. The transformers or draw-out primary fuses are
mounted in-separate drawers in the auxiliary
compartments. (See figures 4,5, & 6.) They are
adjustedih the factory and shipped installed in
the switchgear. "

“B. Insert extension rails into each side of the

s auxiliary compartment per figure 3. Turn the two
B drawer handles and pull the drawer out of the
compartment. (Rollers on the sides of the draw-
ers ride on the extension rails.)

C. Check to make sure the primary contacts‘and
secondary contacts are engaged when the
drawer is closed. Use the “lighting out” or “ring-
ing” method. They should engage when'drawer is
within 1.0in. of being closed.

D. Check the fuses for continuity. Maketsure there is
proper contact in the fuse clips¢

E. Suspended from inside thextép ofythe compart-
ment are three flexible, grolinding, straps. As the
drawer is pulled open watch inside to make sure
they contact the fuses and ground them.

F. Make sure the mechanical, interlock (or the key
interlock) is wofking'pfoperly for control power
transformersdWhenythe interlock is working, it
should be impossible'to pull the drawer out
without first,op€ningfthe main secondary breaker.

E:T-N
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INSERTION OF DRAW-OUT
EXTENSION RAILS

FIG. 3

FIG. 3A LIFTING AND SETTING OF BREAKER IN
HOUSING

Effective 12/97
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v

FIG. 4 TYPICAL AUXILIARY WITH DRAWERS IN EIG. 6"BRAW-OUT DRAWER FOR CONTROL = .+
DRAW-OUT POSITION POWER TRANSFORMER '

DANGER

SECTION 3
ADJUSTING AND TESTING

1. After the switchgear has been installed and
connected to the apparatus it is to control, give it a
final check before it is put into service. (Make sure
the apparatus being controlled is not connected to
the system while the tests are being carried out.)

The testing equipment will depend on the size and
type of installation. Use portable voltmeters. Rig up
some simple device for “ringing ” or “lighting out”
circuits.

2. Examine all wiring circuits to make sure they have
not been damaged or loosened during shipment or
installation.

3. Make sure all the connections are correct before the
-+ equipment is operated. “Light out” connections
between the switchgear and remote apparatus such
as instrument transformers, auxiliary switches and
remote control and interlock circuits.

' ‘ 4. Coordinate the settings of the relays with other parts Py
FIGYS DRAW-OUT DRAWER FOR of the system in accordance with the standards or -
VOLTAGE TRANSFORMER operating practice of the purchaser.

Effective 12/97 ' EH‘N ‘
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5.1f the covers are removed from meters, relays, or
other devices for installation or test, handle them
carefully. Replace the covers as soon as possible to
keep out dust and dirt.

6. Perform a loading check of the control circuits.

A. Before energizing the control circuits, check the
control bus with an ohmmeter to make sure there
are no short circuits in the control wiring. If an
ohmmeter is not available, connect a small fuse
in series with the source of the control power.
This will protect the control wiring against dam-
age. (The fuse should be one-fourth the normal
rating of the circuit.)

& DANGER
SECTION 4

OPERATION OF THE SYSTEM
1. Install the circuit breakers and check their operation.

2. Study and be sure to understand the diagrams
furnished with each switchgear system.

~ 3. NOTE: AS CHECKS ARE BEING MADE THE
- BREAKERS SHOULD BE IN THE TEST POSIT/ON
~ WITH THE SECONDARIES MADE UP.

4. A green light on the hinged instrument panelfen the

~ front of the breaker compartment shows the breaker
is open. A red light shows the breaker is closedIn‘a
D-C control scheme the red light supervises ghe trip
coil and indicates the trip coil circuit has €ontintity.

5. The details of the breaker control‘schemes yvary from
one installation to another. They comply with the
requirements set forth by IEEE, NEMA, ‘and ANSI.
All of the schemes are designed, to ceordinate
electrically with the mechanical design of the

breaker.
& OANGER
SECTION 5
INSPECTION AND.MAINTENANCE
5.1 SAFETY PRECAUTIONS

When inépecting, repairing, and performing mainte- #-

nance on metal-clad switchgear, the fact that dangerous
voltages may exist must be kept in mind; and precau-
tions mUstbe, taken to ensure that personnel do not
comeyin centact with energized high voltage parts.
Failute to"do so could result in personal injury or
property damage.

EF:1N
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SOME COMMON GENERAL PRECAUTIONS FOR
HIGH VOLTAGE WORK ARE: \

1. All connections should be considered energized until
the.crew expecting to work on them is assured that
the circuits are de-energized, and until évery pos-
sible precaution has been takeft"to_see that there is
no chance of a circuit being energized while the
crew is working.

2. Switches which have begen gpened to de-energize a
circuit to permit work on equipment should be locked
or blocked open and ‘asuitable visible warning
device placed on them.

3. Do not work onfparts normally carrying current at
high voltage until these parts have been discon-
nected andsgrounded to the ground bus. Provision
should befmade,by the purchaser for connecting
adequate flexible ground leads to every part of the
switchingeequipment.

4. ‘A, good.and reliable ground connection is necessary
for every switchgear installation. It should be of
sufficient capacity to take care of any abnormal
condition that might occur on the system and should
be independent of the grounds used for any other
apparatus. SEE GROUND BUS CONNECTIONS.

& DANGER

5.2 ACCESS TO SWITCHGEAR PARTS
1. HIGH VOLTAGE PARTS

VAC-CLAD-W METAL-CLAD SWITCHGEAR is
designed so that internal compartments provide
metal isolation between the circuit breaker compart-
ment, the main bus, and the primary line termina-
tions. Access to high voltage parts is provided by
removable covers and barriers which should not be
removed unless the parts to be exposed are de-
energized.

2. MAIN CONTACTS AND CURRENT
TRANSFORMERS

Both the stationary main disconnecting contacts and
the ring-type current transformers are located behind
the glass polyester CT barrier.

Upper and/or lower contacts and transformers are
easily exposed (See figure 10). For this reason
caution must be exercised. Do not expose any
contacts or transformers unless all upper and lower
high voltage parts are de-energized. Failure to do so
could cause personal injury or property damage.

Effective 12/97
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3. DISCONNECTING TRANSFORMERS AND FUSES

Simply opening the drawer automatically discon-

nects and grounds the moving high-voltage parts.
Shutters automatically cover the primary discon-

nects.

CAUTION: DO NOT ATTEMPT TO REMOVE THE
BACK COVERS, THE DISCONNECTING ASSEM-
BLIES OR SHUTTERS UNLESS THE HIGH VOLT-
AGE CIRCUIT TO THE COMPARTMENT IS DE-
ENERGIZED AND PRECAUTIONS TO PREVENT
RE-ENERGIZING HAVE BEEN TAKEN. FAILURE
TO DE-ENERGIZE THE CIRCUIT AND TO TAKE
PRECAUTIONS TO PREVENT RE-ENERGIZING IT
COULD RESULT IN BODILY INJURY OR ELEC-
TROCUTION. WHEN ENERGIZED, CIRCUIT
CARRIES LETHAL HIGH VOLTAGES.

4. CONTROL EQUIPMENT

With the exception of apparatus such as current
transformers and rear mounted heaters, control
equipment and wiring is generally accessible without
exposing high voltage parts.

& DANGER

5.3 INSPECTION AND MAINTENANCE SCHEDULE

To assure high quality service, a definite maintemance
schedule, systematically followed, is essential. Plant
operating, and local conditions vary to such.an extent
that the schedule must be prepared to suit the eondi-
tions. However, the following general feguirements
should be helpful in setting up the program,

CAUTION: BEFORE ATTEMPTING,ANY INSPECTION
OR MAINTENANCE BE SURE THAR, ALI*PRIMARY
AND CONTROL CIRCUITS HAYE'BEEN DE-ENER-
GIZED AND GROUNDED AS REQUIRED AND THAT
PROPER STEPS HAVE BEEN,TAKEN TO BE SURE
THAT THEY WILL REMAIN DE-ENERGIZED UNTIL
ALL WORK IS COMPLEETED. FAILURE TO DO SO
COULD RESULT IN'BODILY INJURY OR ELECTRO-
CUTION. WHEN ENERGIZED, CIRCUIT CARRIES
LETHAL HIGH VORIAGES.

1. INDIVIDUAL DEVICES

The maintenance schedule for individual devices
such as circuit Breakers, relays, etc. should be
based upon recommendations contained in the
individuallinstruction book for the device. These
operations’should be coordinated with the overall
pregramrto result in the least operating
inconvenience and circuit shutdown.

Effective 12/97
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2. OVERALL INSTALLATIONS

The switchgear installation should be givera
thorough overall maintenance check at the end of
the first year in service because it provides an
opportunity to evaluate conditions at an€arly point in
the life of the equipment. Wheré“conditions are
abnormal, more frequentdnspection and
maintenance is necessary, Wheresconditions
warrant, a longer period ofitimeibetween
maintenance periods may beused. The following
require attention:

. BUSES AND CONNECTIONS

De-energize pripvary Circuits and remove cover
plates from the primasy compartments. Before
cleaning take “MEGGER” readings between phases
and to grotund.dnspect for signs of overheating or
weakéned'insulation. Remove dust from: buses,
connections, stpports, and enclosure surfaces. A
vacuumicleaner with a long nozzle will be of assis-
tance®™Wipe clean with a warm soap water solution,
wipedry. '

Aftepbuses have been dusted and wiped clean, take
“MEGGER” readings again between the buses and

ground and between phases. Keep a record of these
réadings for future reference in determining when o,
trends occur that would indicate a lowering of the

insulation resistance.

Periodic high potential tests are not required and are
recommended only after repair of high voltage buses
or installation, or when the trend of megger readings
indicates it to be advisable. This field test should be
made before the main cables are connected and
should not exceed 14.25 KV, 60 HZ, 1 minute, for
4.76 KV switchgear; 27 KV, 60 HZ, 1 minute, for 8.25
KV and 15.0 KV switchgear; and 45 KV, 60 HZ, 1
minute, for 27 KV switchgear. Transformer primary
fuses should be removed and surge protective
devices such as capacitors and arresters
disconnected during high potential tests.

. MAIN DISCONNECTING CONTACTS AND

SUPPORTS
Remove each breaker from its compartment.

. De-energize primary circuits and expose primary

contacts and their supports. Wipe clean with a cloth
moistened in a non-flammable solvent. Inspect for

. abnormal wear or overheating. Discoloration of the

surfaces is not harmful unless corrosion due to
atmospheric conditions is severe, leaving deposits
on the surface. If necessary, these can be removed
by a light application of crocus cloth. Check each
byeaker while it is out of the housing for all items
recommended in the instruction book applying to
that particular type of breaker. SEE INSTRUCTION
BOOK 32-255-1.

E:1-N
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. OTHER DISCONNECTING CONTACTS

Inspect all primary and secondary disconnecting
contacts such as those on draw-out transformers for
abnormal wear, fatigue, or overheating. Replace if
necessary. Otherwise treat the same as main
disconnecting contacts above.

. CONTROL CONTACTORS

Contacts should be inspected and dressed or
replaced when the surface becomes pitted. Unless
repetitive duty has been experienced, little attention
should be required.

. INSTRUMENTS, RELAYS AND OTHER PANEL

MOUNTED DEVICES

Individual devices should be maintained according
to the specific instructions supplied for each device.
Remove all relay covers and inspect the interiors for
dust or dirt. This operation can most readily be
performed by relay test personnel during period
relay tests.

. SECONDARY WIRING

Check all wiring connections for tightness including
those at the current and potential transformers

and at the terminal blocks where circuits leave the
switchgear. Make sure that all secondary wiring
connections are properly connected to the
switchgear ground bus where so indicated.

. MECHANICAL PARTS

Visually check and manually operate meehahical
moving parts such as the shutter, TOG and MOC
switch assemblies, the position interlocky,hinged
doors, and the draw-out features of theytransformers
and fuses. Examine mechanical mating parts such
as the breaker secondary contagts blecks, side rails
and trippers.

10.VENTILATION

11

Check all labyrinths, grillwork) and air passages for
obstructions and aceumulations of dirt.

.BATTERY AND CHARGING EQUIPMENT

The control battery is@uch an important item in
switchgear operation that it must be given special
periodic attention if it is to give reliable service for a
long period of time. Periodic inspections and tests
are recemmended in the battery supplier(s)
instructiops. At the same time the battery is checked,
inspect the battery charger and remove
accumulations of dust and dirt. On all chargers ¥
having a manual transfer switch for setting the

E-T-N
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charging rate, check carefully to be sureghat the
selector switch is returned to the value appropriate
for a floating charge at the end of the periodi€
inspection. Serious damage to the control battery
can occur if the charger is left on a high charging
rate for an extended period of time.

12.RECORDS

The condition of each switchgearuhnit at the time of
inspection should be listed,in aypermanent record to
become a guide for anticipating the need. for '
replacements or for gpecial attention between the
regular maintenance periods. Megger tests are
suggested for cheeking the insulation. A series of
these tests willgndicate’any tendency toward a
reduction in dielectrig,strength of the insulation.
Megger readingsyshould be taken before and after
cleaning the equipment and, where possible, under
similar,conditions at successive periods. Records
shouldinglude'the megger reading, the temperature
and thethumidity. The readings will vary with the
extentiand design of the bus struejure. In contrast
with“a,small installation, the longer switchgear
assemblies will have a more extensive bus structure
with a greater number of insulators and thereby, a
lenger number of parallel insulation resistance paths
to ground which will tend to decrease megger
readings. This variation in insulation resistance
between different switchgear assemblies
emphasizes the value of a series of readings which

‘can be charted to establish a normal insulation level

so that progressive weakening of the insulation can
be recognized.

13. ABNORMAL CONDITIONS

Local conditions such as high humidity, salt-laden
atmosphere, corrosive gases, heavy dust, or severe
circuit operating conditions, are considered to be
abnormal; and will require more frequent inspec-
tions.

It should be emphasized that a series of inspections
should be made at quarterly intervals until the
progressive facts of the local conditions can be
analyzed to determine a schedule which will main-
tain the equipment in satisfactory condition.

In some locations conditions may be so bad that the
frequency of maintenance will interfere with operat-
ing and production schedules. In such cases,
consideration should be given to the possibility of
enclosing the switchgear equipment in a relatively
tight room and to supplying a sufficient quantity of
clean air to maintain a positive pressure in the room.
Under such conditions maintenance schedules may
then be established on a more normal basis. Such
an arrangement might also provide for cooling the air
where the ambient temperature is relatively high,
thus. further improving operating conditions.

Effective 12/97
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& DANGER
SECTION 6

LUBRICATION

VAC-CLAD-W SWITCHGEAR is designed so that
lubrication is not required under normal conditions.
However, abnormal tocal conditions such as high
humidity, salt-laden atmosphere, corrosive gases, or
severe circuit operating conditions may demand the use
of lubricants. In such cases a dry or powder lubricant
should be used on moving or mating mechanical parts
and a thin film of vaseline on disconnection contacts.
The application of the lubricants should be held to a
minimum to reduce the accumulation of the dust and
dirt.

SECTION 7
RENEWAL PARTS

When ordering renewal or spare parts, include as much
information as possible. In many cases the style number
of the new part can be obtained from identification on
the old part. Always include a description of the part.
Specify the rating, housing number and shop order,
number of the metal-clad housing in which the pattis to
be used.

SECTION 8
A FURTHER DESCRIPTION OF VAC-CLAD-W
SWITCHGEAR

8.1 SAFETY FEATURES

Westinghouse VAC-CLAD-W SWITGHGEAR is
manufactured with several built-iminterlocks. These
interlocks are intended to protect persons working on
the equipment. Never make these interlocks inoperative.

Doing so can damage propertyiand cause severe injury. -

FOLLOWING ARE TWO OF JHE INTERLOCKS:
1. CODING PLATES

A coding plateiis fasten€d to the bottom front edge
of the breaker compafrtment. There is also a coding
plate fastened to the front of the breaker. If the
breaker has a lower interrupting rating than the
rating of the compartment, or if the voltage and
continuous current characteristics don't match, the
coding,plate on the compartment will prevent the
entrance of the breaker into the compartment.

Effective 12/97
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NOTE: EVEN WITH THE CODING PLATES IF'1S
POSSIBLE TO PUT INTO THE COMPARTMENT A
BREAKER WHOSE CONTROL WIRING IS NO®
COORDINATED WITH THAT OF THE COMPARTMENT.

."ALWAYS CHECK THE SHOP ORDER DRAWING TO

MAKE SURE THE CONTROL WIRING OF THE
BREAKER AND THE COMPARTMENI, ARE BOTH
THE SAME.

2. AUTOMATIC SHUTTER

* An automatic shutter, shown irvfigure 9, covers the
primary disconnecting,contacts when the breaker is
withdrawn from the operating position. The shutter
prevents persons whe, are working on the

_switchgear from"aceidentally touching the primary
contacts. Shutters also cover the stationary

~ disconnectssfer draw-out transformers and primary
fuses,

8.2 INTERRUPTER POLE UNIT MOUNTING

Each mounting is made of two glass polyester
mouldingsybacked up by a steel barrier.
(SEE 1By32-255-1 FOR FURTHER DETAILS.)

CONJACT STUD

May'be flat, as shown, or round, dependent on
amperage rating. (SEE FIGURE 9A.)

8.3 RING-TYPE CURRENT TRANSFORMERS

The ring-type current transformers are mounted so they
slip over the primary contact insulating tube on the rear
wall of the breaker compartment. There is space for a
maximum, of four standard accuracy transformers per
phase (2 on each side of the breaker). A polyester CT
barrier, shown in figure 8, restricts unconscious access
to the CT's.

They are mounted so they can be reached from the
front of the enclosure (SEE FIGURES 9 & 9A). This
makes it possible to add or to change transformers
when the switchgear is de-energized without handling
high voltage connections or breaking the primary
insulation. The polarity marks on the transformers show
the relative instantaneous polarity in the primary and
secondary windings. The diagrams show how to
connect the transformers to give polarity needed to
operate relays and instruments.

CAUTION: DO NOT MANUALLY RAISE OR REMOVE
SHUTTER UNLESS MAIN CONTACTS ARE
DE-ENERGIZED AND SAFETY PROCEDURES HAVE
BEEN INITIATED TO MAKE SURE THE CIRCUITS
CAN NOT BE RE-ENERGIZED. FAILURE TO
EXERCISE CAUTION MAY RESULT IN BODILY
INJURY AND PROPERTY DAMAGE.
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FIG. 7 AUXILIARY COMPARTMENT WITH
PRIMARY SHUTTERS CLOSED.

EIGN9, BREAKER PRIMARY DISCONNECT SHUTTERS
(CT BARRIER REMOVED)

FIG. 9A RINGTYPECT'S
FIG. 8 CTBARRIER (SHUTTERS BLOCKED OPEN) (SHUTTERS BLOCKED OPEN)

3
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8.4 AUTOMATIC SHUTTER

The automatic shutter closes when the circuit breaker is
withdrawn from the compartment. The shutter covers
the primary contacts and keeps workmen from coming
into contact with them. The shutter is raised by a roller
on the breaker when the breaker is levered into the
connected position. When the breaker is levered out,
the shutter closes by positive action. In figure 9 the CT
barrier has been removed from the compartment so the
shutters can be seen.

& DANGER

8.5 KEY INTERLOCKS

Keylock interlocks are often supplied in conjunction with
disconnecting switches, dummy elements and special
compartments to which access is to be denied unless
the circuit breakers controlling the power to these no--
load-switching devices have been withdrawn to the test
position. The operation of key interlock schemes is
generally described by a note or keying chart on the
shop order assembly drawings.

CAUTION: TO FACILITATE MANUFACTURE AND
INSTALLATION PROCEDURES, A KEY IS USUALLY
SUPPLIED WITH EACH LOCK. BEFORE PLACING

8.6 PAN ASSEMBLY

FIG. 11

Effective 12/97
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SWITCHGEAR WITH KEY INTERLOCKS IN
OPERATION, THE KEY SCHEME MUST BE
CAREFULLY CHECKED; AND ONLY THE PROPER
KEYS LEFT INTHE LOCKS. ALL EXTRA KEYS MUST
BE REMOVED AND DESTROYED OR STORED
WHERE NOT AVAILABLE TO OPERATING
PERSONNEL. THIS PROCEDURE ISsINECESSARY
SINCE IMPROPER USE OF'SPARE KEYS WILL
DEFEAT THE INTERLOCKING SE€HEME.

FIGy10 MANUALLY OPENING CUBICLE SHUTTERS
OVER PRIMARY DISCONNECTS USING
MAINTENANCE TOOL

EF-T-N
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8.6 PAN ASSEMBLY CONTINUED

1. Prevents BKR withdrawal without extension rails
in place.

2. Grounds BKR in all positions.

3. Prevents removal of BKR in any position other
than test/disconnect.

4. The control wiring is arranged for pullout
disconnecting by means of a 25-point female
receptacle arranged to connect to a male plug
on the breaker. The secondary disconnect is the
connection for the control leads between the
removable breaker and the stationary housing.
SEE BREAKER INSTRUCTION BOOK FOR
FURTHER DESCRIPTIONS.

Racking screw and moving block: Permit breaker
insertion and withdrawal.

5&6.

7. Used with 9 to prevent levering a closed BKR.
May be used to padlock a BKR in any position.

8. Indicates when BKR is in fully connected
position.

9. Used to prevent removing a closed BKR.

10. The mechanism- operated compartment switch
(MOC SWITCH) is an assembly of switches that
is operated by a lever on the breaker -
mechanism. It can contain as many as 12
normally closéd and 15 normally open contaets
(beneath cover) in the standard design#In;the
ND (narrow design), the maximum number of
MOC contacts available is 9 normally*closed and
12 normally open.

The MOC switch is mounted beneath the cover
to the right with the operating‘mechanism
directly to the left.

The MOC switch is activated by the breaker
closing. It extends a lever, out the bottom of the
mechanism pushinggdoewn en the plunger of the
operating mechanism4This, in turn

transmits the, metion‘te,eperate the switch.

11. The truck gperated cell switch (TOC SWITCH)
has 9 poles,infthe normal design — 4 contacts
make and 5 breakK as the breaker is levered to
the connected position. As the breaker is being
levered into the connected position, a bracket on
the breakerpushes the TOC SWITCH lever
dufing the last inch of travel. As a result, the
TOCSWITCH can be used to electrically
indicate whether or not the breaker is in the
connected position (beneath cover). In the ND
design, the TOC switch has 7 contacts — 3
contacts make and 4 contacts break.

E:1°N
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12. Allows opening of primary breaker disconnect
shutter using maintenance tool when'breaker is
removed.

13. Code Plates: See safety features on page 19.

14. Optional provision for padlogking (up to 4 locks)
a breaker in any position.

15. Seals primary compartment when breaker is
connected.

16. Rail on which breakerfrolls.

SECTION 9
ACCESSORIES

Each,new VAC-ELAD installation is provided with a set
of aceessories. Depending upon customer's specifica-
tionsrandithe nature of the installation, the accessories
wilkinelude ‘one or more of the following:

FIG. 12A A MAINTENANCE TOOL

USED FOR:

MANUALLY CHARGING THE BREAKER
CLOSING SPRING AND MANUALLY
OPENING THE SHUTTER.

A LEVERING CRANK

FOR MOVING THE BREAKER BETWEEN
THE DISCONNECTED AND
CONNECTED POSITIONS.
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FIG. 12D BREAKER LIFTING YOKE

USED FOR ATTACHMENT TO BREAKER
FOR LIFTING BREAKER ON QR OFF .
BREAKER COMPARTMENT RAILS.

FIG. 12E RAIL CLAMPS
FOR CLAMPING'BREAKER ON EXTENDED
RAILS FOR MAINTENANCE

FIGGI2FSEXTENSION RAILS
FOR CLAMPING BREAKER ON EXTENDED
RAILS FOR MAINTENANCE.
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9.1 OPTIONAL ACCESSORIES

TEST CABINET

A test cabinet is for electrically operating the breaker
when it is out of its housing. The cabinet includes
control power connections, a cut-offswitch, necessary
control equipment, and a cable, which_ has one end
connected to terminals in the testcabinet. The other
end of the cable is a socket that,connects into the
secondary disconnect contagts an the breaker itself.
(SEE FIGURE 16 FOR OUTLEINE AND MOUNTING
DIMENSIONS.)

MOBILE LIFT DEVICE

For lining breakemup with compartment extension rails
and either lifting breaker on to or off the rails. (SEE
FIGUREW{5),|.12e82-275-1A provides complete
instructions,

TRANSPORT DOLLY

For removing breaker from lower compartment without
liftingy(BOTTOM COMPARTMENT ONLY). This device
“docks” with the lower breaker pan assembly in place of
the extension rails.

BREAKER RAMP ASSEMBLY

For inserting or removing a breaker from the bottom
compartment of a vertical section without the need of
any lifting device.

STANDARD GROUNDING AND TEST DEVICE

The standard grounding and test device consists of a
draw-out element that is inserted into the vacuum circuit
breaker compartment in the same manner as the draw-
out vacuum circuit breaker element. The device includes
six insulated bushings arranged with isolating barriers
and ground bus connections. The grounding of either
bus or line is accomplished by connecting suitable
cables from either the bus or the line bushings to the
ground connection. Cable testing or “phasing out”
testing may be accomplished by connecting suitable
test equipment, as required, to the bushings. The bus,
line, and ground connections are separated from each
by isolating barriers with the bus and line connections.
Each is accessible after opening a front hinged door.

Since the standard grounding and test device has no
making or interrupting ability, the circuits must be de-
energized before the ground is connected or removed.

Complete instructions for this device are provided. Read
them fully before use.

E:1-N
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ELECTRICALLY CLOSED GROUNDING AND TEST
DEVICE

This device combines the facility of the standard device
with an electrically closed switch for connecting the test
circuit to ground or test equipment. The switch is
capable of closing against fault current and is inter-
locked to prevent an incorrect operation. Since the
switch has no interrupting ability, faults must be cleared
by an interrupter on the source side of the equipment.

1.B. 32-255

2. Apply filler over bare conductor and hardwareto
cover and smooth out the surface. Blend'contour into
preinsulation surfaces. Cover conductors and
hardware with at least /s inch of filler.

3. Apply pad(s) of insulating tape of sufficient width to
overlap preinsulation by one inch or more.

4. Apply one layer of insulating, tape, dapping as
specified in the chart, overlapping any preinsulation
or pads by 1%z inches.

Taping Chart

& DANGER
SECTION 10

METAL-CLAD SWITCHGEAR FIELD TAPING
PROCEDURE (5-15-27 KV)

MATERIALS FOR TAPING

FILLER: A putty-like material. TRADE NAMES: Scotchfil
or Nashau 102. Pieces of insulating tape may
be used.

INSULATING TAPE & PAD: High voltage EPR insulating
tape. TRADE NAME: Scotch
130C.

FIELD TAPING METHODS (SEE FIGURES 14A &14B))

GENERAL

1. Elongate insulating tape 10 to 25 percént during
application to ensure a smooth, tight, fitaOn pads
elongate corners only.

2. Should a tape roll expire, startithe new role by
overlapping the previous end by %, turn.

3. Apply one layer of insulating tapef\lapping as
specified in the chart, overlapyany preinsulation by
1%2 inches.

JOINT-WITH HARDWARE
1. Clean area of'dirtéand foreign matter.

F:1-N

| Préinsulation L Infsulating Tapil §
kV on,_ |or Pad Overlap 'I?p o L P°' d°
Swar. MinsInches ape ayers ads
Upato 5 172 Yo 1 1
%5 &5 1% 2/3 1 2
27 ‘ 1% 2/3 2 3
DEFINITIONS

JOINT: Area to be covered with tape. Consists of bare
conductor and 1% inches of any preinsulation
next to the bare conductor.

PREINSULATION: Any insulating tape applied which is
wider than one inch. Includes a band
of tape consisting of one or more
turns wrapped directly on top of each
other.

LAYER:Insulating tape, 1 inch wide, wrapped from one
end of the joint to the other (or to a pad) so
each succeeding turn laps the previous turn by
the amount specified in the chart.

OVERLAP: A specified distance measured along the
preinsulation starting from where the
preinsulation ends and the exposed
conductor begins.

Effective 12/97
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FIGw~i3

Switchpear Terminais

Alt Connections to Ground Power Cabtles
{Such ss Shielding) Must —

ba Carried Through the QR

Current Transformer and \
Solidly Grounded on the \
Loed Side of the CT as

Shown. Use #6 Wire with |

_Current Tradsformet
600 Voit Insulation, |

Lead, Armor, Conduit, Etc. Lead, Armor, cbndult, In(nrlﬂc;

GroundiConductors; Esc. Must be
Terminated and Solidly Grounded
on the Load Side of the Currant
Transformer .

To Load

Cable Connections To Switchgear Terminals

Potheed

Bushings Insulated Pothead Mounting

Electrical Joint Required
Between Potheed and Lead
Covered or Armored Power
Cables

Currant Transformer

Pothead Grouad/ead
Must be Carried Through N
the Current Transformer
and Solidly' Grounded on
the Load Side of the CT
as ShownnUsa #6'Wire .
with 600 Vol Insulation Conduit Must be
Terminated and Solidly
j——Groundcd on the Load
—dy Side of the Current

Transformer

Power Cables
Condulit, When Used i}

To Load

i

.Cable Connections To Switchgear Potheads

Effective 12/97
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TYPICAL TAPE JOINT NO HARDWARE TYPICAL TAPE JOINT
PREINSULATION
FINISH TARE
TAPE FILLER
r' LAP shLiCE PLATE
R BARE CONDUCTOR
HEIGHT.EQUAL TQ _ .~ INSULATING PAD
PREINSULATION

BUS THICKNESS

NOTE:

L L L L L L L d

OVERLAP
INSULATING TAPE

Roll position during taping is
different for each tape.

TYRIGALTAPE AND PAD JOINT

JOINT_
LAPN  INSULATING PAD

OVERLAP
PAD {MIN. LAP)
PREINSULATION

3b. FINISH

wElG, 14A 5 & 15KV APPLICATIONS

FINISH PAD
INSULATING PAD

INSULATING TAPE

L Ll L L Ll

TAPE AND PAD

E:T-N
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(ONIdVL AL2) + 133HS 8L "DId

-DZ FLDZ FLDZ PAD#] F*B‘UO——D FLDZ
N N . ) MATERIALS
AT A A SIS ‘%\:—‘-;;ﬂ il ;E,vr_r,;—5—4.' FILLER - A PUTTY-LIKE MATERDAL. TRADEVNAMESBUXSEAL DUCT SEALER,
o i % < e v ‘é SCOTCHFIL, WESI, NO.“S8331BB AND S5335:wX
,’4’1 [ ’ ¢ ﬂ / (v;ﬂ ° INSULATING - HIGH VCLTAGE EPR, INSULATING TAPE. TRADE NAMEL:
i E e b SCOTCH i 390\ TAPE, WBST. NO. 451S1SE.
E’] : 51 g DEFINITIONS
X rr:] e : b o JCINT - AREA TOABE COMEREDVWITH TAPE. CONSISTS OF BARE CONDUCTOR AND
b o S 5 8] 7 i 1.5, INCHES OF ANYMPRE-INSLLATION NEXT TO THE BARE CONDUCTOR.
:I - ———— o ) g PRE-INSUATIEON = ANY INSULATION COVERING ADJACENT TO AN EXPOSED
A ’fij' “ "ﬁ7’7’7’7\:ﬁ"+—ﬁ CONDBETOR PRIOR TO TAPING.

PAD - ANY INSULATENG TAPE APPLIED WHICH IS WIDER THAN ONE INCH
INCLUDE'S, A BAND OF TAPE CONSISTING OF ONE CR MORE TURNS
WRAPPEDRDIRECTLY ON TOP OF EACH DTHER.

G. 1. TYPICAL JOINT WITH .12 THK. FIG. 2: TYPICAL JOINT WITH 3 IN
MIN. FILLER OVER BARE JOINT WIDE x 030 TAPE OVER FILLER

z PAD#2 PAD#1  PAD#3 FLDZ FLDZ PADRA FLDZ
. N / \ 2 ’ LAYER - INSUGLATING TAPE, 1 INCH WIDE, WRAPPED FROM ONE END OF THE JOINT
A A P T / # Ll oot el ool TO,THE OTHER, ¢OR TO A PAD) SO EACH SUCCEEDING TURN LAPS THE
J 1 A ) 17 iy, —’ PREVIOUS TURN BY THE AMCUNT SPECIFIED IN THE CHART.
! }7 / v
~ & .

E o ’” ! QVERLUAR - A SPECIFIED DISTANCE MEASURED ALONG THE MRE-INSULATION

!

- /J' J’f#’f - N
LULK“ “/“(

— —f 1, Op 1O

‘_r
é # STARTING FROM THE POINT WHERE THE PRE-INSULATION ENDS
g//f / 4 . : vllend AND THE EXPOSED CONDUCTOR BEGINS.
i J{/ﬁ < ¢ GENERAL .
pl 17 < 1 1 < 1. ELONGATE INSULATING TAPE 10 TO 25 PERCENT DURING APPLICATION 10
T 7/’4‘%’7’—? INSURE A SMOOTH, TIGHT FIT, ON PADS ELONGATE CORNERS ONLY.
oI n 2 SHOULD A TAPE ROLL EXPIRE, START THE NEW ROLL BY OVERLAPPING
o | s

THE PREVIOUS END BY .5 TURN.

o1
=
.

= 7.0 = 7.0— f
'G. 3 TYPICAL JOINT WITH PADS #2 & #3 FIG. 4 TYPICAL JOINT WITH PAD#S TTTTJOINTS, WITH-HARDWARE
<3 IN. WIDE X .030) TAPE - (3) 6.0 X .030 PIECES OF\TAPE 1. CLEAN AREA UF DIRT AND FOREIGN MATTER
: DVER PADHL AND FILLER 2. WIPE FLUIDIZE WITH ISOPROPYL ALCOAOL
H . OVERLAP p 3. APPLY FILLER OVER BARE CONDUCTOR AND HARDWARE TG CODVER
: pAD#E FILLER PADHI PADE4  PAD#Z PRE-INSULATION AND SMOOTH OUT THE SURFACE. BLEND CONTOUR INTO PRE-
: LAP“’T b e INSULATION SURFACES. TRY TO PREVENT AIR 'POCKETS. COVER
% —= = S S CONDUCTORS AND HARDWARE WITH AT LEAST .12 INCH OF FILLER PER FIG 1
?—ﬁ ! T ‘ ] - 74 4. APPLY 3,00X.030 THICK PAD #1 OVER CENTER OF JOINT WITH 1 1/4 LAPS (FIG.
S | ! ’ g APPLY 3.00 X .030 THICK PAD #2 STARTING .58 INCH FROM CENTER AND
j AL } . EXTENDING OVER EPOXY FLUIDIZE INSULATION AT LEAST 10 INCH
| ‘ P WITH 1 1/4 LAPS. APPLY 3.00 X .030 THICK PAD #3 STARTING 1.00 FROM PAD #2
i ! AT CENTER AND EXTENDING 1.00 IN. DVER EPOXY FLUIDIZE INSULATION PER FIG,
N | P S. APPLY (3) 6.00 IN. WIDE X 12 IN. LONG X .030 IN THICK PADS (PAD#4> ¥
J ; \ < CENTERED ON THE MAIN BUS AND EXTENDING i.50 IN DOWN RISER PER FIG. 4.
‘ ‘ ! | < 6. APPLY ONE LAYER OF INSULATING TAPE <1.00X, 030 USING 2/2 LAP AND
- EXTENDING .50 INCH MINIMUM BEYOND THE PADS ON THE EPOXY FLUIDIZE ¢FIG.
= = 90— 7. APPLY A SECOND LAYER OF INSULATING TAPE <¢1,00X 530> USING
- o9 2/3 LAP AND EXTENDING 0.50 INCH MINIMUM BEYOND THE FIRST
e .
T AN BUS/RISER JOINT LAYER ON "HE EPOXY FLUIDIZE PER FIG. S
LaP

-
\J

N-l

66c-ce ql

12 abed
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@
(I) -
X FLIZ FLLZ PAD#]  fo— 3,00 —=  FiDZ
m N N . | N THRU-JOINTS, WITH-HARDWARE
m [ PR, A / (L s ZJ/,’/-ZZ,W; A 1 CLEAN AREA OF DIRT ANDARORT IGN MATTER
~ I v 5 ¢ e - 2 WIPE FLUIDIZE WITH ISOPRERN. ALCOMCL
N { :ﬂ 1 E 3 { ﬂ |8 3 3 APPLY FILLER JvER BARE CONDUGTOR ANND ~ARDWARE TO COVEP
_ AN ; i i i AND SMOO™H OUT THE SURBECE. JBLEND CONTOUR INTD PRE-"
'3 :rﬂ 15 ﬂ B‘j INSULATION SURFACES, TRYOTD PREVENT AIR POCKETS. COVER
x ﬁﬂ w!g ;} ’ f CONDJCTIRS AND (HARDWARE WITH AT LEAST .12 INCH OF FILLEM PER FIG &
< N 4 @1‘“‘ e N 7l ) F e 4. APPLY 3.0x 0300THICK PADY#1 OVER CENTER OF JOINT WITH 1 1/4 LAPS (FI3 7.
- / i /;5 : l o / AL ;\ S APPLY 3.0X (30 THIBK PAD #2 STARTING .50 INCH FROM CENTER AND
Y ;’J}”fﬂﬂ s——_ ) ;’l:r_r ) EXTEND!MGAOVERNEPOX¥PFLUIDIZE INSULATION AT LEAST 1.0 INCH
) \ 7 TN WITH 1 144 LAPS'UARPLY 3.00 X .03) THICK PAD #3 STARTING 1.00 FROM
= \ b
< 2 FIG & TyPICAL JOINT wITH .12 THK. FIGC 7 TymICAL JOINT WITH PAD#1 3 IN nguiire;NCig;EslgNDaEXTENDING 100 I QVER EPOXY FLUIDIZE
\(D__ MIN. TILLER OVER BARE JOINT WIDE X .030 TAPE OVER FILLER 6. APPLY DNE.LAYER OF INSULATING TAPE <] OCX. 830> USING 2/3 LAP AND
. EXTENDING ‘@150 INCH MINIMUM BEVOND THE PADS ON THE EPOXv FLUIDIZE
. RER _FIGH S
FLDz paps2 PaDsl PADH3 FLDZ 70APPYAA SECOND LAYER OF INSULATING TAPE (1.00X.030) USING
Lo . / / 243, LAP AND EXTENDING 3.S0 INCH MINIMUM BEYONE THE FIRST
\\\ f LAYER)ON THE EPOXY FLUIDIZE PER FIG 3
A é—ﬁé;
7 71 e
0 it
g 4 /{é‘ DOINTS, WITH CABLE/BOOIT CONNECTIONS
. A % )5 1. CUT END OF CABLE SNOUT AS CLGSE AS POSSIBLE TO END.
P LA { 2 CLEAN AREA OF DIRT AND FOREIGN MATTER
E}/ /p’ 3. WIPE FLUIDIZE.CABLE ANL BOOT WITH ISOPROPYL ALCCHOL.
ke mvavavyy K 4. APPLY ONE LAYER OF INSULATING TAPE <1.00 X .030> USING 2/3
= e . \ LAP AND STARTING 1 S° LP CABLE AND EXTEND TQO 1.0° OVER
\ END OF BOOT SNOUT PER 7IG. 10
—e 1.01«— —= 1. O —4 1.0 f=— ;5 APPLY A SECOND LAYER OF INSULATING TAPE <1.C0 X 030>
s USING 2/3 LAFP AND EXTENDING 0.50 INCH MINIMUM BEYOND
L 7. “! i EACH END OF FIRST LAYER OF INSULATING TAPE PER FIG. 12
FIG. 8 TYPICAL JOINT WITH PADS #2 3 #3 {
<3 IN. WIDE X .030> "APE S TERMINAL
CVER PAD#1 AND FILLER ; :
i i
“5 00— 1* TAPE
i ’
: = [OVEREP PRE-INSLLATION | — 1.5 2.0~
; - PADE3 P |
: : ) T
/ oY / ( i CABLE#4-15KY
i I i 2 3 o] b AP
| | > J CABLE SNQUT
: i ? BOOT
i 1 {
‘ L T N e 22
! y i RISER
| ; i P > o Remmmmmm N
! ; | ‘ N J/ cLDZ p i,
’ ¥ | < o
\ L k . .
( FIG 10: TvPICAL JOINT WITH CABLE/BOOT
. \l CONNEC TICNS
S O \

FI5. 49 TYFACAL JOINT WITH 2 LAYERS A
1apE 1T~ B3 DVERLAP /

[u)
-
o
~
e

@
S
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PORTABLE LIFTER YO BE USED

TO TRANSPORY BRGAKERS. USE ONLY ~

70 LIFY BRERKERS IN & OUT
. . 'OF VERTICAL mmnq_ozm.

IFTING HOOK
OR_YOKE
£368C69G01

1498 .30) 13.% -g.’:gl:—ﬂrﬂ
(571.501/22.5, OUTODOR AISLELESS

|

/

EF:I-N

-J‘n Angno. ANGLE b

’)ﬂx RAISED 3 INCHES (76.20)

m‘jd RE-INSERTED Y0
AlN 22.85 OIW, (§7i.50)
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§.98 1136.53)
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—={2 S} (63.50)
= | 1.19 (30.16)
1
1.5 (38M0)
l * 1
(152..40) \\\.s (12.10) OR
_ . .75,(19.05) DIA
. ~ KNOCKOUTS (2) -
e . (250:00) . on"YoP & BOTT.
L (2.70) .5 22880 S 88.10)
! A N
_ . |
(7.14) I
.281 DIA (4) o
MTG. HOLES 12
ON BACK 9 (304.80)
(228.60).
HINGED ™ - 1
pooR - . e T r
P et
- {2
(304 .80)
120% OF CABLE
(3048.00)
Fig, 16 ’
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