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information be desired, or should particular problems arise which are not

Should further

covered sufficiently for the purchaser's purpose, the matter should be
referred to the Seneral Electric Company.
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SECTION 1—Introduction

A. Beneral

This manual contains procedures for receiving, handling, storage, equipment
installation, testing and inspection, and maintenance and service of POWER
BREAK 11 Switchboards, which is manufactured by General Electric Company, 510
East Agency Rd., Burlington, Iowa, 32601, USA.

NOTE: The personnel responsible for installing, operating and
servicing this equipment should be thoroughly familiar with
the contents of this manual.

Before any installation work is performed, thoroughly read and understand the
material in this instruction manual and the drawings furnished with the
equipment. The documentation shipped with the equipment includes:

1. Beneral arrangement drawings, including the front view and floor plan.

2. Elementary and connection drawings, which indicate and identify test and
connection points including terminal blocks, device studs, switch
development contacts and remote commections.

3. Summary of switchboard equipment, which is a list of all electrical and
mechanical components furnished with the equipment.

G, This instruction manual, and when required, manuals for the ground fault
system and instructions for crimp-style (compression) cable lugs.

This material is located in a forward compariment as noted on a label on the
top header of each section. The documentation provides all of the information
necessary for installation of the switchboard.

When requesting information from General Electric Company, please include the
complete data appearing on the equipment nameplate - the GE Requisition Number,
Summary Number and Elementary Diagram Number. This 1 1/4 inch high by 2 3/8
inch wide nameplate is located on bottom left-front corner of the first
vertical section (looking at the front cof the line-up, starting from the left)
of the complete line-up.

When requesting information concerning any specific item furnished with the
switchboard, refer to that item by description, part number, its location
within this manual, and any applicable drawing number. Any material external
to the equipment, which may be required to meet local codes (such as mats,
screens, railings,etc.), is not furnished by General Electric Company.

Addendums to this instruction book are the available service and maintenance

publication supplied separately for circuit breakers, relays and other devices
not described in this instruction bock.

If there are any questions or requirements not covered in this manual or in the
accompanying drawings, please contact the local sales office of General
Electric Company.



SECTION Il—Receiving, Handling and Storage

A. Receiving
A..1. Equipment Packaqes

Every package leaving the factory is plainly marked with the case number,
requisition number, and customer's order number. If the equipment has been
split for shipment, the section numbers of the equipment enclosed in each
shipping package are identified. '

NOTE: To aveid the loss of any parts when unpacking,
the contents of each container should be carefully
checked against the packing list before discarding
the packing material.

The contents of each shipping package are listed on the Master Packing List.

In addition, this list includes the number of the shipping crate in which
miscellaneous parts needed to install and operate the eguipment (such as
hardware, contact lubricant, touch-up paint, breaker rlosing devices, etc.) are
located. Normally, such devices are packed in a cardboard carton and the
carton secured in an empty compartment. If such items are packed in a section
instead of a separate erate, tho list will indicate the appropriate section
number in which they are stored. Large items (such as hoist dellies and hoist
carriages used with indoor equipment) will always be shipped in separate crates
or cartons.

A.2. Inspection for Damage

All equipment leaving the factory is carefully inspected and packed by
personnel experienced in the proper handling and packing of electrical
equipment. Upon receipt of any eguipment, immediately perform a visual
inspection to ascertain if any damage has been sustained in shipping or if
there are any loose parts.

All drawout circuit breakers are shipped separately in individual containers
with the breaker in the open position. Circuit breakers should be unpacked and
visually inspected for damage or loose parts as soon as possible after they
have been received.

Be sure to inspect all devices mounted or packed inside compartments cf each
section to see if any have been dislodged or damaged.

A.3. Filing A Claim

If any damage is evident, or indication of rough handling is visible, file a
claim for damage at once with the transportation company and notify the nearest
General Electric Company Sales Office immediately. Information on damaged
parts, part number, case number, requisition number, etc., should accompany the
ciaim.



SECTION Il—Receiving, Handling and Storage

B. Handling

NOTE: It is preferable to leave the shipping skids in place under
the switchboard until it reaches its final location. The equipment
should be installed in its final location before installing the
drawout circuit breakers

B.1. Lifting

The switchboard sections are best handlied by lifting with a crane as shown in
Fig. II-1. Removable lifting plates are provided, as standard equipment, an
the top of each switchboard section. Tao preserve the external appearance of
the equipment, it 1s suggested that the lifting plates be left in place except
where adjacent equipments must be bolted together, i.e. shipping splits, etc.

Utilize four egual length cables and an gverhead crane, each with a minimum
load rating of twice the weight of the equipment and any installed devices.

Example: Switchboard and Device Weight = 5,000 pounds. The crane and the
four 1ift cables must have a minimum ioad lifting capacity of 10,000 lbs.

NOTE: The angle between the cables and the top of the eguipment
must be at least 47 degrees. If this is not possible because of
lack of head space, spreader bars must be used. Also, lift cables
with greater load capability may be necessary, depending ugon the
angle between the cables and the crane nhook.

NOT FURNISHED
WiTH EQUIPMENT

LABEL

WARNING

WHEN LIFTING THIS
EQUIPMENT, USE
LIFTING HOLES PRO-
VIDED. ANGLE OF
SLING MUST NOT BE
LESS THAN 45 DE.
GREES. IF HEAD
SPACE 1S INSUFFL
CIENT, USE A
SPREADER BAR.

THIS LABEL IS
MOUNTED ON EACH
PLATE UNDER ONE OF
THE LIFTING HOLES.

Fig. II-1 Recommended method of lifting egquipment



SECTION Il—Receiving, Handling and Storage

Connect a cable from the crane to the four lifting plates located on the
top-front and rear of the equipment (Fig. II-1).

Take up the slack in the lifting device very carefully and manually stabilize
the switchboard to prevent it from rotating.

WARNING: DO NOT STAND UNDER SWITCHBOARD WHILE IT IS BEING
MOVED. SERIOUS INJURY MAY OCCUR IF THE CABLES OR LIFTING
DEVICE FaAIlL.

CAUTION: GENTLY LOWER THE SWITCHBOARD SECTION ONTO THE
LEVEL SITE LOCATION. IF THE SWITCHBOARD IS ROUGHLY HANDLED
QR JARRED, IT IS POSSIBLE TO DAMAGE OR MISALIGN INTERNAL
COMPONENTS.

Methods of lifting outdoor switchboard sections are much the same as for indoor
eguipment except the lifting plates are provided at the base of the structure.

If 1ifting outdoor switchboard sections, side support timbers must be placed
along the sides to prevent any damage that could be caused by the lifting
cables. In addition, a spreader bar must be inserted between each lift cable.
Both front and rear, above the equipment as shown in Fig. II-2. Proceed to
1ift and place the outdoor equipment utilizing all the precautions and
requirements that apply te lifting the indoor equipment.

The outdoor lifting plates should be removed after the eguipment is permanently
anchored so passageways at the ends of the eguipment will not be obstructed.

NOT FURNISHED

/ soREADER 5 WITH SWITCHGEAR
F = 3 TIMBER
o) |

1 I

FRONT -

2R OR R g R
e REAR

FAONT VIEW SIDE VIEW

Fig, I1I-2 Recommended method of lifting outdoor equipment by crane




SECTION li—Receiving, Handling and Siorage

B.2. Rollers

If crane facilities are not available, the eguipment mayv be moved ints position
by means of construction rollers placed under the shipping skids (see Fig.
11-3). The shipping section may be raised enough for the placement of rollers
by means of forklift or jack. There should never he less than four rollers
under the equipment unless the line-up is less than five feet lung. lse one
roller for-each eighteen inches of equipment length.

LIFTiING PLATES MUST BE
REMOVED WHERE SECTIONS
ARE JOINED ;

ROLLER

/

moerere (O ) %] (o Mited o g
FRONT ViEW SICE VIEW

Fig., I1-3 Method of rolling equipment into place.

B.3. Forklifts

When using & fTorkl:ift to raise the line-up te pesition rollers underneath,
procesd as follows.

NOTE: Do not attempt to 1ift of move the eguipment with forklift
positioned in the front or rear of the eguipment.

NOTE: If shipping skids are removed prior to final placemenit of
the eguipment, rollers may only be used to move the
eguipment 1n a direction parallel to the front.

1. Expand the forklift tines to their maximum (widest) extension.
Carefully insert tines of forklift below one side of the line-up at the
approximate center of the skid as shown in Fig. ITi-4.

3. Position one man in the front and one man 1n the rear of the shipping
cection to stabilize the eguipment as it is being raised.
b, Position one roller under ithe skids close to the raised end of the skid.

Carefully lower the skig until 1t rests on the roller. See Fig. II-5.

3. Repeat the 1[ifting process at the other end. Flace the appropriate number
of rollers under the skids spacing them evenly acrese the width of the
line-up and carefully lower the skid until 1t resis on the rollers.



3.

B.4.

. Place tines under skid.

Fig. 11-5. Place rollers under skid.

While carefully pushing the equipment to its final site positiocn, the
rollers that freed from the rear of the equipment are then repositioned at
the forward end, This procedure should be continued until the line-up is
in its final location.

When the eguipment is in its final position, remove all lag bolts holding
the shipping skids to the the line-up.

Insert the tines of the forklift at one end of the line-up, raise
slightly, remove the loose rollers, and lower the line-up carefully to the
floor.

Raise the other end of the line-up slightly and remove the remaining
roller at that end.

Jacks

Jacks may be used in place of forklifts to raise and lower switchboard.

1.

Place a jack under the frant and rear corners of one end of the line-up.
Figures II-6 and I11-7 illustrate the use of Jjacks with outdeor eguipment.

9



SECTION ll—Receiving, Handiing and Storage

CAUTION:

DO NOT PLACE JACKS IN ANY OTHER LOCATION OTHER
THAN THE FRONT AND REAR CORNERS OF THE EQUIPMENT.

DOING

S0 MAY RESULT IN SERIOUS DAMABE TO THE EQUIPMENT.

Raise the equipment evenly and just enough to position a roller beneath

the eguipment.

fently lower the eguipment onto the roller.

Repeat the

procedure at the opposite end of the eguipment, raising it far enough to
place the appropriate number of rollers under the skids, spacing them

evenly across the width of the line-up.

ratlers.

Bently lower the line-up onto the

Wwhile carefully pushing the equipment to its final site position, the

rollers that are freed from the rear of the eguipment are then
repositioned at the forward end.

the eguipment is in its final location.
When the equipment is in its final position, remove all lag bolts holding
the shipping skids to the eguipment line-up.

Place one jack at each corner, front and rear, of the equipment.

This procedure should be continued until

Carefully raise the line-up evenly and remove the rollers and the shipping

skids.

Evenly lower the line-up to the floor and remove the jacks.

”“\‘\\%w/ﬁﬁxﬁlf_f///*’klf

wOO0D BEAM

{F—

SIDE VIEW

FIG 11-6 Recommended method jacking outdoor equipment

B 884

283

g

FRONT VIEW

JACKING TIMBER
NOT FURNISHED
WITH SWITCHGEAR

CABLE

PARTIAL FRONT OR
REAR VIEW OF
JACKING

REAR OR
FRONT

JACK HERE

PARTIAL SIDE
VIEW FOR
JACKING

FIG II-7 Recommended method of jacking ocutdoor eguipment
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SECTION li—Receiving, Handling and Storage

C. Storage
C.1. Equipment

If it is necessary to store the equipment for any length of time, the following
precautisns should be taken to prevent corrosions ar deterioration.

1. Remove protective covering. Check thoroughly for damage.
2. Store in a clean, dry, rodent-free location with moderate temperature and

provide protective coverings to prevent dirt, water, or other foreign
substances from entering the switchboard.

CAUTION: REMOVE ALL CARTONS, CONTAINERS AND ANY OTHER
MISCELLANEQUS PACKAGING AND PACKING MATERIAL FROM INSIDE
THE SWITCHBOARD SECTIONS BEFORE ENERGIZING ANY INTERNAL
HEATERS., TO PREVENT FIRE, REMOVE ANY PLASTIC OR
POLYETHYLENE SHROUDING FROM THE EQUIPMENT SECTIONS BEFORE
ENERGIZING ANY INTERNAL HEATERS.

3. If dampness or condensation may be encountered in the storage location,
heaters must be placed inside the sections to prevent moisture damage.
Approximately 2350 watts of heat in each section is required. Incandescent
lamps may be used for this purpose. These lamps should be lecated in the
bottom breaker compartment of gach section and supported so the bulb will
not touch adjacent materials. On outdoer equipment, this may be
accomplished by making a temporary power supply connection to the heaters
already installed in the eguipment.

CAUTION: IF THE SPACE HEATERS ARE TO BE TEMPORARILY
ENERGIZED FROM EXTERNAL SOURCE, IT IS IMPORTANT TO REMOVE
THE FUSES ON THE SECONDARY SIDE OF THE CONTROL FOWER
TRANSFORMER, THIS PRECAUTION IS TO PREVENT A FEEDBACK OF
HIGHER VOLTAGE TO OTHER PORTIONS GF THE EQUIPMENT THROUGH
THE CPT PRIMARY.

B. Circuit Breakers

If circuit breakers are not to be placed into service at once, remove them from
their shipping cartons and thoroughly inspect them fo: damage. If the breakers
are in satisfactory conditicn, replace the breakers in their shipping rartons
for storage. Do ngt remove the gircuit breaker shipping members at this time,

Stoare the circuit breakers in a clean, dry location in an upright position.
They must be properly supporied to prevent bending of the studs ar damage to
any of the breaker parts. Do net remove any protective greasze until the
circuit breakers are ready to be installed. A plastic or canvas-type cover
should be provided to reduce the possibility of damage to the breakers due to
dust and water.

11



SECTION lIl—Equipment Installation

A - General
This section contains complete instructions for installing a General Electric
POWER BREAK IT Switchboard.

CAUTION: EQUIPMENT INSTALLATION PERSONNEL MUST BE
THOROUGHLY FAMILIAR WITH THIS INSTRUCTION MANUAL AND ALL
ARTICLES OF THE NATIONAL ELECTRICAL CODE APRLICABLE TO THE
INSTALLATION OF THIS SWITCHBOARD., IN ADDITION, ALL
DRAWINGS, BOTH MECHANICAL INSTALLATION AND ELECTRICAL,
MUST BE UNDERSTOOD AND STRICTLY FOLLOWED TO PREVENT DAMAGE
TO THE SWITUCHBOARD OR EQUIPMENT BEING PROTECTED BY THE
SWITCHBOARD.

NOTE: Before installation work is started, it is important
to review all of the drawings provided, including the
General Electric equipment arrangement drawings, site
installation drawings, elementary and remote connection
drawings, elementary and remote connection drawings,
mechanical connection drawings, and the summary of
equipment list.

‘A1l expendable hardware (for shipping purposes only) is painted yellow or
tagged with yellow adhesive tape and may be discarded at campletion of
installation phase.

B. Site Location

In general, the lpcation of the eguipment will have been predetermined during
the specification and/or procurement of eguipment phases. Indoor locations
within buildings impose certain requirements which must he met so that the
switchboard may operate efficiently with a minimum of maintenance.

In locating the POWER BREAK II Switchboard, adequate aisle space must be
provided at the front and rear of the eguipment to ensure proper ventilation of
the equipment and to allow service and maintenance of the equipment with the
front and rear doors open. The recommended aisle space is shown on the floor
plan supplied with the equipment drawings.

The equipment should be placed in an area where clean, dry air is free to
circulate around and above it. Since air is taken inte the equipment at the
bottom of each section and exhausted at the top, a location with good air flow
must be provided for efficient operation. A minimum of 30 inches to clear
space above the equipment is recommended.

12



SECTION Hl—Equipment Installation

C. Foundation Reguirements

For optimum performance of your Beneral Electric equipment, the foundation
requirements expressed in this section should be strictly adhered to.

NOTE: The foundation for the outdoor switchboard must
provide proper drainage of ground and/or surface water
accumulations away from the equipment.

The foundation must be smooth and level in all planes.
D. Foundation Preparation
D.1. Indoor Equipment

Refer to the owner's foundation construction drawings, and the General Electric
supplemental installation drawings. Although the indoor equipment can be
mounted directly on a smooth, level floor, it is recommended that recessed
steel channels be installed for supparting the equipment. {hannel sills, when
supplied by the General Elect-ic Company, are 3 inches x 1 3/8 inches nominal,
" with tapped holes for 1/2 - 13 anchor bolts. The belts are not supplied by
feneral Electric.

NOTE: When the enuipment is installed on a surface
subject to impact (shock) loads due to operating
conditions or environmental seismic (earthguake)
conditions, the anchor bolts should be fabricated of
medium carbon steel (grade 3 lpad rating).

The tapped holes on channel sills supplied by General Electric, are offset one
inch from the center line to allow the sills to extend 1/2 inch in front of,
and to the rear of, the eguipment. The floor channels under the front and rear
pquipment anchor points should be embedded in a level concrete slab with their
top surfaces flush with the finished floor. It is essential that these steel
charnels be level and aligrned with each other prior to final anchoring, to
prevent distortion of the equipment structure, to assure proper mechanical and
electrical connections between shipping splits, and to assure proper
interfacing other close-coupled equipments.

POWER BREAK I1 Switchboard and Load Center Substations are frequently mounted
on steel floors and/or structural steel in industrial installations (such as
mezzanine) to minimize usage of production floor space. Regardless of the type
of mounting surface, the requirements for a smooth level surface remain.

1¥ studs or anchor bolts are to be used, they should be installed in the
foundation as it is poured. It is important that the studs or bolts are spaced
to agree with dimensions given on the General Electric job drawings and Fig.
III-1. The dimensions between anchor bolts for a particular installation are
dependent upon the configuration of equipment ordered. The front view diagram
illustrates the space available for conduit and/or cable entrance through the
bottom or top of each equipment section. The space reguired for control wiring
entry to the operational wiring terminal board is also shown.

13



SECTION lli—Equipment Instaliation

FRONT GUSSET PLATE REAR
[COANER OF EACH :
ANCHOR BOLTS® SECTION)

Ve INCH
GUSSET SUPPORT

SUHFAC\F‘ ".I -// } % D
— \’_m__lt7ja__l_____§

}‘-‘3‘»’: —-{—-*1 Ya EMBEDDED CHANNELS
{IF USER)

FLOOR

ANCHOR BOLTS* | il AR L )
1/2-INCH V‘ \Q::?\
FRON
GUSSET PLATE T
(CORNER OF EACH
SECTION) T~
GUSSET ~
SUPPORT T .
3 > 0
| IR C
__[; ;
-3 j—
PLAN VIEW

{DIMENSIONS IN INCHES)
*FURNISHED BY CUSTOMER

FIG III-1 Indoor enclosure -~ location of eguipment anchor points.

E. Assembly and Installation of Equipment
E.l. General Reguirements

Before assembling ar installing the eguipment, all components should be
available at the site location. This will faciiltate equipment component
identification as well as installation. The foundation should be prepared in
accordance with the previous instructions and all embedded conduits installed
and capped.

NOTE: If rollers are to be used for movement of the
equipment to its permanent installation, it is recommended
that the shipping skid not be removed until the equipment
is placed in position over the anchor bolts.

If a transformer is not part of the installation, and/or the equipment has been
split for shipment, place the center section on the foundation first. Assemble
the remaining sections outward from the center section, in each direction.

1f the switchboard is part of a Load Center Unit Substation, the transformer
section should be set on its pad first in accordance with the instructions
furnished with the transformer. All remaining sections of the switchboard
sho:ld then be installed.

14



SECTION lll—Equipment Installation

E.2. Assembly and Installation Instructions of Indoor Equipment

The recommended procedure for installation of an indoor switchboard or Load
Zenter Unit Substation is as follows:

A, POSITION THE ERUIPMENT - Pasition the equipment or secticns of the
complete equipment in their final location. Once the 1ifting plates have
been removed, they may be discarded.

NOTE: If the eguipment line-up was split into shipping sections,
the 1ifting plates on corners of adjacent sections must be removed
Failure to remove these plates will interfere with proper align-
ment of sections and prevent installation of bus, splices, etc.

NOTE: In the event the 1ifting plates must be reassembled on the
equipment for lifting purposes, they must be moved to locations
where unused screw holes are available, generally achieved by
shifting the plate horizentally on the mounting surface one bolt -
hole from its previous location. When remounting the lifting
plates, torque the mounting bolts to 7-9 ft. lbs.

NOTE: A1l mating sections of the equipment line-up {including the
transformer, if applicable) must be securely fastened together
prior to tightening anchor bolts fastening the equipment to the
mounting surface.

B. REMOVE THE SHIRPING SKIDS - The equipment is fastened to the shipping
skids with lag screws through the eguipment anchoring holes. Eguipment
shipping sections up to ten feet long will be fasted to the skid with four
lag screws, one in each corner. The shipping skid and lag screws are
expendable material and may be disposed of at the purchaser’'s discretion.

C. FASTEN SECTIONS TOGETHER -~ After placement of the equipment and installing
the anchor bolts lecosely, the various shipping sections must be rigidly
fastened together. Through-bolts fasten each section of the equipment to
the adjacent section at accessible locations in the front and rear
vertical posts and along the upper and lower depth posts in the bus and
cable compartment. Torgque the 3/8 inch diameter hardware to 25-30 ft.
1b.

All of the hardware required for assembling the eguipment across the
shipping splits is furnished with the equipment. If a transformer is
included in the line-up of equipment, the transformer flange should be
aligned with the opening in the side of the transition compartment and
fastened together using the 3/8 inch diameter bolts, nuts and washers
supplied with the equipment. The fastener assembly should be tightened
with a torgue of 25-30 ft.lbs.

15



SECTION lll—Equipment Installation

D. COMPLETE THE ELECTRICAL INTERCONNECTIONS - After completing the mechanical
connections between the several sections of equipment, the electrical
intercommections should be completed., This includes the installation of
the main bus bars, the neutral bus splice, the ground bus splice in
addition to the control amd metering circuits. Figure III-2 illustrates
the general location of the buses that must be spliced across the shipping
splits. Electrical clearances are defined in Table A-2 in the Appendix.

A

NEUTRAL BUS

WARNING: ALL SWITCHBUARD
EQUIPMENT MUST BE ADEQUATELY
GROUNDED FOR SAFETY.

FAILURE TO GROUND EQUIPMENT
PROPERLY MAY RESULT IN
SERIOUS INJURY.

MAIN
8uUs

GROUND
BUS

/Ay |

e

FIG I1I-2 Typical location of buses
at a shipping split

D.1 Ground Bus

The ground bus is mounted directly on the rear upright channels.

NOTE: It is particularly important that the ground bus be
connected first since it provides an integral ground for
all the eguipment. It must alseo be commected to the
station ground prior fto proceeding with the installation.

A 4/0 cable connector is located in the bottom of the transition section {(or in
the incoming line compartment if a transition section is not included) for
terminating the purchaser's cable connection to ground. The specific location
of the station ground connection is shown an the site floor plan drawing and in
the electrical drawings supplied with the equipment. All grounding of the
switchboard should be in accordance with National Electrical Code.

Figure III-3 illustrates the installation of the ground bus splice plate across
a shipping split. In addition to the bolted fast=ning of the splice plate to
the two ends of the ground bus, self-tapping 1/4 - 20 bolts pass through the
spli-e plate and ground bus stubs, and thread into the equipment frame. These
bolts should be fastened with a torque of 7-9 ft.lbs,

16



SECTION lli—Equipment Installation

CAUTION: TO ACHIEVE THE MIN-

IMUM CONTACT RESISTANCE ACROSS SPLICE

A BOLTED BUS JOINT, IT 1S RE- PLATE
COMMENDED THAT THE JOINT CON- . ool /QIIL
TACT SURFACES BE COATED WITH A z 1
FILM OF 6E LUBRICATING GREASE ) , ? )
0B8SAR04BPO0T. A CAN OF THIS T Higff
GREASE 15 SUPPLIED WITH THE sROUND
EQUIPMENT. DO NOT PUT GREASE BUS

ON THE BOLT THREADS AS THIS

WILL AFFECT THE CLAMPING FORCE j

EXERTED BY THE BOLT. E$Q&GER§qw~secnomlee

Fig. HI-3. Plan view of ground bus splice.

If a BF transformer {rated above 750 KVA&) is present in the line-up, a ground
bar located in the iransition compartment, Fig. III-&4, is provided for
connection of the transformer ground pad to the eguipment ground. As shipped,
the ground bar is mounted so it does not protrude beyond the cuter surface of
the equipment. When the eguipsent is installed in its final location, the
jround bar must be reassembled using the outer bolt holes in the horizontal
ground bus spanning the width of the transition compartment.

CAUTION: 70O ACHIEVE THE MIN-
IMUM CONTACT RESISTANCE ACR0OSS
A BOLTED BUS JOINT, IT IS RE-
COMMENDED THAT THE JOQINT CDON-
TACT SURFACES BE CDATED WITH A
FILM OF GE LUBRICATING GREASE
0p82AC048P007. A CAN OF THIS
GREASE IS5 SUPPLIED WITH THE
EQUIPMENT. DO NOT PUT GRERSE
ON THE BOLT THREADS A5 THIS
WILL AFFECT THE CLAMPING FORCE
EXERTED BY THE BOLT.

Fig. lll-4. Flange opening on a transition
section to a GE transformer
(above 750KVA).

17



SECTION lli—Equipment Installation

The offset portion af the ground bsr will permit cowpection to the transformer
ground pad with the 1/2 - 13 bolt assembly supplied with the switchboard. If
an optional floor plate is supplied for the transition compartment, it will be
necessary to remove the floor plate to permit relocation of the gr ound
conmnection bar.

All bolted bus joints should be made using the proper torque as shown in Table
A~1 in the“Appendix.

Tranaformers not manufactured by General Electric may require special mounting
and bus connection hardware.

D.2. Neutral bus

The neutral bus is insulated from the grounded frame of the switchboard
equipment and is mounted on insulators throughout the eguipment, Installation
of the neutral bus splice plate across a shipping split is similar to the
ground bar splice except that the splice plate is not bolted to the equipment
frame. Figure III-5 illustrates the installation of the neutral splice plate.

CAUTION: TO ACHIEVE THE MIN- e
IMUM CONTACT RESISTANCE ACROSS [
A BOLTED BUS JOINT, IT IS RE- Jo HD raniNg !

COMMENDED THAT THE JOINT CON- ]
TACT SURFACES BE COATED WITH A
FILM OF BE LUBRICATING BREASE

3

0282A2048P009. A CAN OF THIS . INSULATOR ”E“ ! NEUTRAL
GREASE 1S SUPPLIED WITH THE § A BUS BAR
EQUIPMENT. DO NOT PUT GREASE . STRINGER

ON THE BOLT THREADS AS THIS - ﬁzz

WILL AFFECT THE CLAMPING FORCE

EXERTED BY THE BOLT. : == SECTION LINE

FIG, III-5 Plan view of neutral splice.

D.3 Horizontal Main (Supply) Bus

The installation of the horizontal main bus bars is intended to be accomplished
with bolted joints whether the bus bars are fabricated of either copper or
aluminum material. Figures 11I-6 and II1-7 illustrate the assembly of the main
bus bars on a bolted bus system. Copper bus systems are normaily supplied with
flat washers and lockwashers; aluminum systems are supplied with a belleviile
washer at aluminum=to—aluminum or aluminum-to-copper joints.

Figure III-& shows the rear view of the main bus area with the installed splice
plates indicated with cross-hatching. Figure 111-7 shows that a spacer is used
both betwsen bus bare when more than one bar is used per phase (normally the
2500 ampere and larger main bus ratings) and over the puter bars of a single or
double bar joint. After assembly of the main bus bar and spacers, the 1/2 - 13
bolts should be tightened to a torque of 35-40 ft.-lbhs. The joint covers may
be mounted and secured by the insulated 3/8 inch diameter bolt if the bus
insulation option has been supplied with the equipment.
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SECTION lil—Equipment Installation
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FIG III-6 Rear view of main bus FIG II1-7 Plan view of a two bar
at a shipping split main bus connection

CAUTION: TO ACHIEVE THE MINIMUM CONTACT RESISTANCE ACROSS A
BOLTED BUS JOINT, IT 1S RECOMMENDED THAT THE JOINT CONTACT
SURFACES BE COATED WITH A FILM OF GE LUBRICATING GREASE
0282A2048P007. A CAN OF THIS GREASE IS SUPPLIED WITH THE
ERGUIPMENY. DO NOT PUT GREASE ON THE BOLT THREADS AS THIS
WILL AFFECT THE CLAMPING FORCE EXERTED BY THE BOLT.

D.4 CONNECT THE TRANSFORMER SECONDARY (GE type, above 730 KVA)

The connection of the transformer secondary to the incoming bus bars in the
transition is made using the flexible connection straps supplied with the
transformer. These connections are always bolted joints. The recommended
torque for tightening the 1/2 - 13 bolts fastening the transformer connection
straps to the incoming bus bars is 35-40 ft.-lbs, See Fig. III-4.

D.5. INTERCONNECT CONTROL WIRING
Interconnaction of control wiring across shipping splits is accamplished by
cannecting to terminal blocks located in the cross-section wiring trough under

the front top cover of the section.

if terminal blocks are provided, each wire must be attached to the correct
point on the terminal block, following the circuit identification number
attached to each wire.
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SECTION lli—Equipment Installation

F. #Anchoring Indoor Equipment

1. Anchoring by Anchor Bolts - Indoor equipments are normally secured to
their final mounting surface by anchor bolts threaded into the embedded
chamnel sills. The bolts were loosely threaded into place before
reassembling the equipment shipping splits and connecting to the
close-coupled transformer, if appropriate. The anchor bolis should now be
tightered with a torque of 35-40 ft.-lbs.

2. Anchoring by Welding - An alternate methed of anchoring the eguipment to
its foundation is to weld the equipment to floor silils (or the filoar
itself if constructed of steel). It is recommended that two 3/14 in.
fillet welds, each 2.5 inches long, be used for each section to firmly tie
the bottom width post €o the channel sill zlong boeth the front and rear of
the equipment.

G. Control Wire Connections

For external control wiring, refer to the front view diagram for the
switchboard cable area dimensions, and cornmect the control wires to the
switchboard section as follows:

i, When control conduits enter the equipment from below, they should not
extend more than one inch above the floar. The control wires may be
pulled through the conduits before or after the equipment is installed,.

2. Route the tontrol wires from the conduits through the wiring trough (2
inch wide by 7 inch deep area) at the side of the cable compartment.
Connect the cables to the terminal blocks in accordance with the
connection diagrams for the eguipment.

3. If the contrel conduits enter from above, drill the top cover within the
available gpace indicated. Control wires should be comnected to the

terminal blocks in accordance with the connection diagrams for the
equipment.

H. Power Cable Connectiaons

Connect the main cables to the main lugs. Before any main cable connections
are made, the cables should be identified to indicate their phase relationship
with the eguipment. Adeguate electrical and mechanical clearances must be
provided between conduit, cables, and bus. UWhere the cables enter the section,
they can be lashed to optional cable supports at the rear of the cable
compartment as required.

Mechanical cable terminals are normally included with the equipment
{compression terminals are supplied when ordered) and are mounted at the ends
of the breaker runbacks in the cable compartment. Carefully follow the cable
manufacturer's recommendations for installation of cabtle.

NOTE: When assembling lugs to cable runbacks and adapters, reassemble
the lugs as provided by the factory. Observe electrical clearances as
defined in Table A-2 in the Appendix.
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SECTION lil—Equipment installation

Install the cables in the proper path to the terminals, using temparary lashing
if required. Cut the cables to the proper length. Strip the insulation tn the
desired dimension, being careful not tc damage any strands.

For copper cables, coat the wires with GE lubricant 0282A2048P009, insert the
cables into the terminals, and tighten the set screws in accordance with torque
values shown on the label on the inside of the rear door aof each section
intended for-use with cables. .

Far aluminum cables, wire brush the wire strands thoroughiy. Immediately after
wire brushing, coat the cable strands with a quality oxide inhibiting compound
such as Penetrox A. Insert exposed wires into the terminals and tighten the
set screws in accordance with values shown on the label on the inside of the
rear door of each section intended for use with cables.

CAUTION: THE TORQUE VALUES SHOWN ON THE LABEL ARE FOR DRY
THREADS ONLY. DO NOT GREASE OR OTHERWISE LUBRICATE THE
THREADS ON THE CABLE TERMINALS A5 THIS WILL PERMIT
OVERTIGHTENING OF THE SCREW AND POSSIBLE DAMAGE TO THE
TERMINAL OR CABLE.

This should result in the ocozing of compound material from between individual
strands., MWipe off any excess compound.

Bolt the cable terminal connectors to the ends of the bars in the cable
compartment, GE lubricant 0282AR04BP009 furnished with the eguipment should be
applied between these connection surfaces. The bolts shauld be tightened with
a torgue of 35-40 ft.lbs for 1/2-13 bolts. See Tabhie A-1 in the Appendix.,

Lash the cables securely to the cable support, if present, io take their weight
off the runbacks and to brace them against short circuit forces in the event of
a fault.

INSPECTION AFTER MAIN CABLE INSTALLATION

To prevent heating, there should be no closed loop of steel around a single
conductor or group of conductors which does not include all the conductors
(including the neutral) of the circuit. If the conductors must pass through
separate holes in a piece of steel, slots should be cut between the holes. Do
not allow cables carrying heavy current to come near instruments ar meters as
this may affect their accuracy. Use the minimum amount of cable necessary to
accomplish the connections. The increased resistance of longer cables
generates unnecessary heat. Main cable lashing should be checked bi-monthly.

J. Relays and Control Devices

Remove all blocking on relays and devices as shown in the instructions
accompanying the devices.
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SECTION IV—Installing the Switchboard Components

A. Stationary Mounted Devices (Circuit Breaker or Switch)

A.l. Description of Unit:

-~ It is not necessary to remove door to install or remove devices.

- Stationary mounted units are front-removable.

- Some devices are reverse-mounted {(ie. Line at bottom.) Check label on

inside™@f unit door.

A.2. Removing the Device

HWARNING ~ HAZ"RD OF ELECTRICAL SHOCK OR BURN - WHEN REMOVING DEVICE,
SWITCHBOARD MUST BE DE-ENERGIZED.

1. Put device 1n the {FF position by pushing the TRIP button .
2. Remove the line shield, if provided
3. Disconnect control wires, if present, from terminal blocks.

CAUTION: Before removing the phase terminal bolts, be sure that the
device is supported by external means in order to prevent the device
from falling out of the compartment.

b, Remove the bolts on the phase terminals and to the device support to the
compartment sidewall.

3. If the device is to be removed and switchboard re-energized, openings in
the unit door should be covered te preclude access to "hot" studs.

A.3. Installing the Device

HARNING - HAZARD OF ELECTRICAL SHOCK (R BURN — WHEN INSTALLING DEVICE,
SWITCHBOARD MUST BE DE-ENERGIZED.

1. The device must be in the OFF position prior to installing.

2. Place the device in the unit compartment using external supporting means
to hold the device in place.

3. Line up the device terminal holes with the heles in the unit line and load
adapters and reinstall the bolts. Refer to Table A-1 for bolt torques.

CAUTION: TO ACHIEVE THE MINIMUM CONTACT RESISTANCE ACROSS A
BOLTED BUS JOINT, IT IS RECOMMENDED THAT THE JOINT CONTACT
SURFACES BE COATED WITH A FILM OF GE LUBRICATING GREASE
0282A2048P002. A CAN OF THIS GREASE 15 SUPPLIED WITH THE
EQUIPMENT. DG NOT PUT GREASE ON THE BOLT THREADS AS THIS
WILL AFFECT THE CLAMPING FORCE EXERTED BY THE BOLT.

4, lLine up the device suppert holes to the bracket on the compartment
sidewall, Install the bolts and torque te 7-%9 ft. 1b.

5. Reinstall the device line shield.

b, Recornect any control wire, if present, to the terminal blocks.

7. Close the door, re-energize the switchboard, and turn the breaker to the
ON position.
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SECTION IV—Installing the Switchboard Components

B. Drawout Circuit Breakers
B.1 Description of Unit

- The drawout assembly is a self-contained, integral unit for use in
POWER-~BREAK 11 switchboards providing the convenience and safety inherent
in drawout type construction. It permits activation of a new feeder,
rapid replacement of a circuit breaker, and facilitates inspection and
maintenance of POWER BREAK insulated case circuit breakers without making
it necessary to de-energize the entire switchboard.

- The drawout assembly consists of & stationary frame and a movable carriage
which supports the circuit breaker. Current is carried through primary
disconnects which are connected to bus bars or terminal lugs for use with
cable.

- The movable carriage is supported by rollers riding on twe sets of
retractable rails attached to the statignary frame. A crank operated
screw mechanism provides the mechanical force for engaging and disengaging
the primary disconnects.

B.2. Electrical Disconnects

The spring loaded fingers of the primary disconnects are mounted on the movabhle
carriage and breaker assembly, permitting maintenance of the fingers without
complete de-energization of the bus system. Accesscry control circuits are
made by means of secondary disconnects mounted within the stationary frame,
with a matching set on the movable carriage.

B.3. Movable Carriage/Circuit Breaker Positions

The design features four position operation of the movable carriage relative to
the stationary frame - ENGAGED, TEST, DISENGAGED and FULLY WITHDRAWN - with the
first three positions being referenced by an indicator mounted on the right
side of the unit.

- In the ENGABGED pos:tion primary and secondary disconnects are completely
engaged.

- In the TEST position, primary disconnects are disengaged, but secondary
distonnects are still engaged permitting checkout of control circuits.

-~ In the DISENBAGED position, both primary and secondary disconnects are
gisengaged. The breaker is electrically disconnected from control
circuits and system.

In FLALY WITHDRAWN position, the mevable carriage is against the stop at the
end of the rails. From this position the preaker and carriage can be removed
from the equipment or tilted out for inspection.
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SECTION IV—Installing the Switchboard Components

B.4, Features

RAILS5: The compartment sidewalls have retractable rails on which the breaker
rolis in and out. To operate, pull rails out as far as possible until they
drop into the horizeontal locked positian.

INCORRECT BREAKER REJECTION FEATURE: A rejection feature is provided to permit
installation of only the correct breaker,.

DRAW OUT INTERLOCK PIN: Interacts with the breaker so that if the breaker
racking shaft wrench lockout is deliberately defeated, a closed breaker will
trip before the primary contacts engage on installation, or disengage on
breaker removal.

DRAW QUT POSITION INDICATOR FPIN: Actuates a compartment position indicator on
the breaker.

SECONDARY DISCONNECTS

The secondary disconnects interact with corresponding finger units on the
breaker for accessory circuits. Fourteen (14) inch high compartments can
accommodate up to 24 circuits, and larger compartments can accommedate up to 48
circuits. RMS-9 MicroVersaTrip units are restricted to 22 and 46 circuits,
respectively, since the two upper terminals at position "A" are reserved for
neutral sensor cormection,

NOTE: Secondary disconnects are required when the circuit breakers are
electrically operated with auxiliary switches, RMS-9 MicroVersa trip neutral
sensors or other control devices. A separate programmer-secondary
disconnect is also available for opticnal programmer functions such as Zone
Selective Interlocking.

B.5. Handling the Devices

Fach drawout breaker is eqguipped with a 1ifting brace . An gptional lifting
mechanism (hoist) is available for installing and removing breakers,

When removed from the switchboard the circuit breaker should be placed in a
vertical position on the working surface.

NOTE: Do not lay the breaker on the rear or sides as the primary
disconnects or drawout mechanism assemblies may be damaged.
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SECTION V—Testing and Inspection

A. BGeneral

\fter the equipment has been installed and all connections made, it must be
tested and inspected before it is put in service. Although the equipment and
devices have been tested at the factory, a final field test must be made to be
sure that the equipment has been properly installed and that all connections
are correct.

WORNING: THE EQUIPMENT MUST BE COMPLETELY DE-ENERGIZED
WHILE THE TESTS ARE IN PRDGRESS.

Directions for testing relays, instruments, and meters are given in the
instruction book furnished for each device. The proper settings of the
protective relays and circuit breaker trip programmers are normally determined
from a complete power system coordination study performed by the purchaser or
his consultant; therefore, the settings of these devices must be made by the
purchaser. When the equipment is shipped from the factory, the time dial of
all inverse~time induction disc relays (i.e., IAC types) is set to zero to
prevent contact bounce during transportatiaen.

NOTE: The trip setting adjustments of the trip programmner
on circuit breakers may be in any position when shipped
frem the factory and must be correctly positioned prior to
energization of the equipment.

General instructions for setting the relays are given in the Relay Instruction
Book.

The extent of the tests on the eguipment as a whole will depend on the type and
function of the equipment. Tests which should be performed, however, include
circuit breaker operation, and switchboard meggering, phasing, and grounding
checks.

High-potential tests to check the integrity of the insulation are not necessary
if the installation instructions are carefully followed. If local codes demand
this test, or the purchaser wishes to make high-potential tests, the voltage
should not exceed 79 percent of the [EEE factory test voltage.

For the power circuit, the IEEE factory test voltage is two times switchboard
rating plus 1000 volts. See Table V-1. Potential and control power
transformers must be disconnected during high-voltage testing.

Table V-1

Switchgear Voltage Rating

} f i
! &00 WV i 2000 V i
| 480 v i 1260 V i
| 240 V [ 1480 V i
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SECTION V—Testing and Inspection

B. Key Interiocks

After initial installation of the eguipment, all necessary interlock keys
should be inserted intoc the appropriate locks and all spare keys should be
stored in a lpcation in accordance with the owner's established procedures.

CAUTION: REFER TG THE KEY INTERLOCK SCHEMATIC INCLUDED IN
THE SUMMARY FURNISHED WITH THE EQUIPMENT TG DETERMINE THE
SEQUENCE OF OPERATION AND THE CORRECT NUMBER OF CPERATING
KEYS REQUIRED. THIS PRECAUTION IS NECESSARY SINCE THE
IMPROPER USE OF SPARE KEYS WILL DEFEAT THE INTERLOCKING
SCHEME.

C. Circuit Breaker Operation

All compartments housing drawout circuit breakers have a TEST position in which
the breaker primary contacts are disconnected while the secondary contacts are
still engaged. This TEST position permits complete testing of the electrical
control circult without energizing the primary power circuit. When the breaker
is first put into service, its control circuit must be thoroughly tested while
in this position to make sure that all closing and tripping circuits are
complete and functicning properly.

The TEST position is not suitable for inspection and maintenance of the breaker
and should, therefore, be used only for testing breaker operation.

Refer te the appropriate breaker instruction manual for other pre-operational
checks on the breakers including the RMS-9 MicroVersatrip trip unit.

D. RM5-9 MicroVersaTrip Trip Unit

The calibration of the RMS-% MicroVersaTrip programmer should be checked with
the Type TVRMS test kit, a portable instrument designed for the field testing
ot RM5-9 MicroVersaTrip splid-state programmers. The complete trip system is
comprised of the following components:

. Solid-State Programmer

. Phase Current Sensors

. Flux Bhifting Magnetic Trip Device

. {(Programmer!) Rating Plug

. Neutral Sensor for units continuing a Ground Fault Trip element.

o £ W o

All components, except the neutral sensor, are integrally mounted in the
circuit breaker. When used, the neutral sensor is separately mounted in the
bus or cable compartment of the switchboard. In drawout construction, it is
automatically connected to the programmer in the breaker via the drawout
secondary disconnect block.

CAUTION: NEVER DISENGAGE THE PROGRAMMER ON A BREAKER THAT
IS ENERGIZED AND CARRYING LOAD CURRENT. THIS WILL
OPEN-CIRCUIT THE CURRENT SENSORS, ALLOWING DANGERQUS AND
L?QMAGING VOLTAGES TO DEVELDPR.
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SECTION V—Testing and inspection

E.

Before Energizing

The following steps should be taken before energizing the equipment:

i,

10.

Manually exercise all switches, circuit breakers, and ather operating
mechanisms to make certain they are properly aligned and operate freely.

Conduct-an electrical insulation regsistance test to make sure the
pguipment is free from shart circuits and grounds. This should be done
both phase-to—ground and phase-to-phase with the switches or circuit
breakers both opened and closed.

Check any electrical relays, meters, or instrumentation to determine that
connections are made properly and the devicaes function properly.

Electrically exercise all electrically operated circuit breakers, and
other mechanisms (but not under load), to determine that the devices
operate properiy. An auxiliary source of control power may be necessary
to provide power to the electrical opsrators.

Test the ground fault protection system (if furnished) in accordance with
the manufacturer's instrutticns.

Set the adjustable current and voltage irip mechanisms tc the proper
values. Experience has indicated that damage from faults can be reduced
if the devices used for overload and short circuit protection are set to
operate instantansgously (that is, without intentional fime delay) at 115
percent of the highest value of phase current which is likely to occur as
the resulit of any anticipated motor starting or welding currents.

Make certain that field wiring is clear fo live bus and where necessary,
physically secured to withstand the effects of fault currents.

Check to determine that all grounding connections are made properly.

Remove all debris, strap wire, etec., from the equipment interior before
clesing the enclosure.

Install covers, close doors, and make certain that no wires are pinched
and that all enclosure parts are properly aligned and tightened.
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SECTION Vi—Energizing the Switchboard

A.

General

CAUTION: ENERGIZING A SWITCHBODARD FOR THE FIRST TIME I8
POTENTIALLY DANGEROUS. THEREFORE, QUALIFIED ELECTRICAL
PERSONNEL. SHOULD BE PRESENT WHEN THE EQUIPMENT IS
ENERGIZED. IF PROBLEMS CAUSED BY DAMAGE OR POOR
INSTALLLATION PRACTICES HAVE NOT BEEN DETECTED IN THE
CHECKOUT PROCEDURE DESCRIBED PREVIOUSLY, SERIDUS DAMAGE
CAN RESULT WHEN POWER IS TURNED ON.

Energizing Procedures
There should be no load on the switchboard when it is energized.

Turn off all of the downstream loads, including those such as motor
control centers and other devices which are remote from the switchhoard.

The equipment should be energized 1n sequence by starting at the source
end of the system and working toward the load end. In other words,
energize the main devices, then the feeder devices, and then the
branch-circuit devices.

Turn the devices on with a firm positive motion.
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SECTION Vii—Switchboard Maintenance

4, General

n periodic maintenance schedule should be established to obtain the best
service from the switchboard. An annual check, and overall maintenance
procedure for the switchboard devices and all connections should be followed as
a minimum requirement. Equipment subject to highly repetitive operation may
require more freguent maintenance.

A permanent record of all maintenance work should be kept. The record should
include a list of periodic checks and tests made, the date they were made, the
condition of the eguipment, and any repairs or adjusiments that were

performed. Maintenance employees should follow all recognized safety
practices, such as those contained in the Naticnal Electrical Code, 0SHA and in
Company or other safety regulations during maintenance.

For specific information regarding the maintenance of devices, such as circuit
breakers, relays, meiers, etc., refer fo the separate instruction book
furnished for each device.

i. Perigdically inspect the switchboard while under load to determine if
there is any indication of overheating. If overheating or any other
unsatisfactory condition is found, completely de-energize the switchboard
and investigate.

WARMING: DE-ENERGIZE EQUIPMENT COMPLETELY BEFDRE DIING
MAINTENANCE WORK IN COMPARTMENTS. THIS INCLUDES
DE-ENERGIZING ANY CONMECTIONS TO OQUTSIDE PRIMARY OR
SECONDARY SOURCES, SUCH AS TRANSFORMERS, TIE LINES, ETC.

Particularly look for loose bolts and connections, or overloading. Remove
any accumulation of dirt eor other foreign matter in enclosure.

z2. Plated parts may become dark over a period of time due to oxidation. Do
not remove this discoloration, as it will reduce the thickness of the
plating.

3. Retighten lugs and joints to eliminate possible hot points. Transmittal
of vibration through building structure and conduit to switchboard may

loosen lugs and joints.

b Do not open sealed breaker or trip units as calibration may be disturbed.
Return to factory for any replacement.
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SECTION VIl——Switchboard Maintenance

BH.

Bus Compartment

HARNING: DE-ENERGIZE EQUIPMENT COMPLETELY BEFORE DOING
MAINTENANCE WORK IN COMPARTMENTS. THIS INCLUDES
DE-ENERGIZING ANY CONNECTIONS TO DUTSIDE PRIMARY OR
SECONDARY SOURCES, SUCH AS TRANSFDORMERS, TIE LINES, ETC.

Inspect and check the bus area as follows:

i.

Inspect the buses and conmections carefully for evidence of overheating or
weakening of the insulating supports. If bus insulation is present,
remaove the molded covers over the main bus connection to expose joints for
inspection.

Check all connection bolts in the bus compartment and all bracing bolts
for rightness. 8ee the Table A-1 in the Appendix.

Vacuum and, with a clean rag, wipe the buses and supports.

Vigsually inspect the insulation on the bars that run from the breaker
studs through the bus structure to the cable area.

After cleaning, megger and record the resistance to ground and between
phases of all insulaited bars and all buses and connections. Disconmect
all control circuits before checking resistance. Do not use over a 1300
volt megger. Since definite limits cannot be given for satisfactory
ingulation resistance values, a record must be kept on the readings.

Weakening of the insulation from one maintenance periocd to the next can be
recognized from the recorded readings. The readings should be taken under
similar conditions each time, if possible, and the record should include the
ambient temperature and humidity.

C.

Cable Compartment

Inspect and check the cable and busway compartment as follows:

1.

Inspect all power cable connections for signs of overheating and tighten
all connections., If severe discoloration or if damage is apparent, remove
the damaged portion of the cable.

CAUTION: BE SURE THE CONDITION WHICH CAUSED THE
OVERHEATING HAS BEEN CORRECTED BEFORE ENERGIZING.

Check all bolts that held cable terminals to the connection bars for
tightness.

Check the neutral bus and ground bus connection and mounting bolts for
tightness.

Check that all secondary control wiring connections are tight and that all
control cabling is intact.
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SECTION Vil—Switchboard Maintenance

D. Breaker and Switch Compartment

WARNING: DE-ENERGIZE ERUIPMENT COMPLETELY BEFORE DOING !
MAINTENANCE WORK IN COMPARTMENTS. THIS INCLUDES
DE~ENERGIZING ANY CONNECTIONS T OUTSIDE PRIMARY OR
SECONDARY SOURCES, SUCH AS TRANSFORMERS, TIE LINES, ETC.

Ingpect and check the device compartments as follows.

i, Thoroughly clean the interior of the breaker and instrument comgartiments.
Use a vacuum clean rags only. Do not use steel wool or oxide papers.
Blowing with compressed air is not recaommended.

2. Check indicating devices, mechanical and key interlaocks.

3. Check primary disconnecting device contacts on drawout devices for signs
of abnormal wear or overheating. Discoloraticn of the silvered surfaces
is not ordinarily harmful. These contacts should be cleaned only by
wiping with a lint-free cloth.

4, Clean the racking mechanism and lubricate with GE lubricant O2B2ARZ04B8F009.

5. Before replacing the drawout breaker, wipe off the primary disconnect
contacts. Apply a thin coat of GE lubricant OZB2A204BP00Y9 tao the
equipment stabs and to the primary disconnect fingers on the breaker.

b. Operate each drawout breaker while in the TEST position to be sure it
functions properly. This 1s particularly important for breakers that
normally remain in either the opened of closed pesitions for long periods
of time.

£. Metering and Control Devices

Check and inspect all devices to see that they are functioning properly. Check
that all electirical connections are tight. Check mounting of the device.

Under nmormal conditions, the protective relays do not operate; therefore, it is

important to check the operation of these devices regularly. Refer to the
relay instruction books for detailed instructions.
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SECTION VII—Switchboard Maintenance

F.

Overall Equipment

Make the following checks on the complete switchgear squipment.

G.

Clean and inspect all painted surfaces and retouch where necessary.
Check to see that all anchor bolts and other structural bolts are tight.

Check that all breaker and instrument compartment door latches operate
nproperly,

If the switchboard is squipped with heaters, check to see that all heaters
are energized and operating.

For exterior vent openings in eguipment furnighed with air filters, the
foam filter elementis should be removed and washed in warm ccapy water,
rinsed, and reassembled at least annually. Elements should he inspectled
befare reassembly and replaced if any signs of detericration are evident.

Paint Refinishing

Indoor switchboards are finished with ANSI-61 gray acrylic enamel paint GE part
number 0282A4334P001. To refinish damaged areas, remove all lcose paint, rust,
scale, o0il or grease. Sand any scratches smooth.

1.

Refinishing with Acrylic Enamel {Standard ANSI &1 gray finish)

-Apply & coat of good acrylic enamel primer-sealer (0282A4534P00C3). Air

dry the primer for 1/2 hour, then apply the finish coler ceat of acrylic
enamel.

~If the area is to be spray-coated, thin the acrylic enamel with
02B2A45334P004 (this thimming is only necessary 1f the paint was received
in a five gallon drum). Use ane part thinr=r to four parts enamel as a
starting point to obtain the correct spraying viscosity. When paint is
received in less than five gallon quantities the paint has been
factory-thinned. Both the primer and paint should be applied only the
temperature is above S5 degrees fahrenieit.

Refinishing with Acrylic Lacguer {Special colors by request of purchaser)

~-Apply a ceat of gooed acrylic lacguer primer-sealer (GE number
0282A4534P003).  Ailr dry the primer for 1/2 hour, then apply the finish
color coat of acrylic lacguer.

~1f the area is to be sprayed—coated, thin the acrylic lacquer with a
blush resistant thinner (02824334P007) (this thinning is only necessary if
the paint was received in a five gallon drum). Use one part thinner to
one part lacquer as a starting point toc obtain the correct spraying
viscosity. When paint is received in lesss than five gallon guantities,
the paint has been factory-thinned. Both the primer and paint should be
applied only when the temperature is abobe 353 degrees fahrenheit.
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SECTION VIl—Switchboard Maintenance

H. Breaker Lifting Mechanism {(Hoist,

Jnder normal conditions, no special maintenance procedures or lubrication is
required for this device. If the cable is abraided under any condition, it
should be inspected for broken strands or other damage and replaced if
necessary.

J. Ambient Temperatures and Circuit Loading

POWER BREAK 1! Switchboards are designed for installation where average ambient
temperature will not exceed 40 degrees celcius (104 degrees fahrenheit). For
higher temperatures, derating may be required. The conductor temperatures
within the enclosure may be as high as 1037 degrees O (220 degrees F). GSome
parts of breakers, switches and fuses may run hotter. Refer to the NEMA or UL
standards for those devices and for switchboards for their maximum allcowable or
anticipated temperature rises above ambient.

K. Short Circuits

Normally, the overcurrent protective device an the circuit will prevent any
electrical damage except at the actual point of short-circuit. A thorough
inspection of the entire system after any fault current should be made to
insure that there has been no mechanical damage to conductors, insulation or
equipment.

In addition, the individual overcurrent protective device or devices which
‘arformed the short-circuit interruption MUST be inspected for possible arcing
amage to contacts, arc chutes and/or insulation. De not open sealed devices
such as breaker trip units. If there is any possibility that sealed units may
have been damaged, they should be replaced. For additional details on the
particular device involved, refer to the applicable individual instruction
book.

L. Arcing Damage
Some organic insulating materials carbonize when subjected to the heat of an

electrical arc and lose their insulating gualities. Any insulation feund to be
carben tracked must be replaced before applying power.
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SECTION VH—Switchboard Maintenance

M. Water-Soaked Equipment
1. Completely de-energize switchboard.

2. Carefully clean and dry all parts of the switchboard. When using heaters,
do not exceed 180 deqrees F.

3. Reptace all fuses.

&, Individual devices should be inspected for the possible entrance of water,
dirt, or foreign matter.

3. Do not open sealed devices such as breaker trip units. Replace them.

4. Prior te re~energizing the switchboard it should be meggered. Refer to
testing and inspection procedures.

7. If assistance or guidance is required contact your lecal General Electric
Service Engineer. GE Shops have facilities for reconditioning.

N. SPARE PARTS

A spare parts stock for the components of the POWER BREAK II Switchboard, such
as bus, insulators, ete¢. is not recommended. When components. need to be
reordered, please refer to the nameplate marking, shop drawing number, and
order by description. A spare parts stock of devices such as circuit breakers,
meters, switches, etec. will vary due to the variety of installations. Your
General Electric Sales Engineer will be glad to assist you in the proper
selection for a device stock list.

Common maintenance items referred to in this manual are listed below.

GE_Part Number Bescription

0282A2048P0O0Y GE Lubricant D&AIGAZ, § pint can

O282A4334P001 Acrylic enamel paint ANSI 461 gray
0282R2048P013 0282A4534P001 paint ANSI 41 gray, ! pint can
0282A2048P014 0282A4534P001 paint ANSI 61 gray, 1 guart can

02B2A4534P003 ficrylic enamel {or lacquer) primer-sealer

02B82A4334P004A Acrylic enamel thinner

C2B2A4534P007 Thinner for acrylic lacquer
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SECTION Vill—Appendix

A. BOLT TORAUE FOR ELECTRICAL JOINTS

POWER BREAK II Switchboard bus bar joints are furnished with Grade 5, 1/2 inch
diameter medium carbon steel hardware having a high tensile strength. Similar
hardware should be sued for any additional bolting.

The use of a torque wrench is recommended to assure the proper torques 1s
applied. .Ihese torques apply to aluminum or copper connections. When torguing
bolts the following values are recommended.

Bolt Taorgus Range
174" - 20 7 - 9 1b. ft.
3/8" - 16 25 ~ 30 lb. ft.
ise" - 13 35 - 40 1b. ft.
S/8" —- 16 43 - 35 lb. ft.

Table A-1 - Bolt torques for Electrical Bus Connections.

CAUTION: TO ACHIEVE THE MINIMUM CONTACT RESISTANCE ACRAOBS A
BOLTED BUS JOINT, IT IS RECOMMENDED THAT THE JOINT CONTACT
SURFACES BE COATED WITH A FILM OF GE LUBRICATING GREASE
0282A2048P00Y. A CAN OF THIS GREASE IS SUPPLIED WITH THE
EQUIPMENT. DO NOT PUT GREATT ON THE BOLT THREADS AS THIS
WILL AFFECT THE CLAMPING FORCE EXERTED BY THE BOLT.

‘lat washers and lockwashers should be used for all copper connections and
belleville spring washers in aluminum-aluminum and aluminum-copper connections.

B. ELECTRICAL CLEARANCES

The following minimum clearances should be maintained except at terminals of
circuit breakers and swiiches:

__________________________________ 0-123V | 126—250V | _231-600V
Between live parts of ! I
opposite polarity: I [
Through air et 374" | 1"
Over surface 374" 1 1 1/46" 2"
Between live parts and f |
ground metal through ! !
air or aover surface 178" | /2" | 1"

Table A-2 ~ Minimum Clearances for Electrical Bus ang Connections
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ABB Inc.
Electrification Services
305 Gregson Dr.

Cary, NC 27511 USA

For further information, please visit:
www.electrification.us.abb.com/services

For service, call:
1-888-434-7378 (US)
1-540-387-8617 (International)

The information contained in this document is for general information purposes only. While ABB strives
to keep the information up to date and correct, it makes no representations or warranties of any kind,
express or im-plied, about the completeness, accuracy, reliability, suitability or availability with respect
to the information, products, services, or related graphics contained in the document for any purpose.
Any reliance placed on such information is therefore strictly at your own risk. ABB reserves the right to
discontinue any product or service at any time.
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