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AKD-8 Low-voltage Swiichgear

SECTION |—Introduction

1.1—General Information

This manual contains procedures for receiving, handling,
storage, equipment instaliation, operation, and maintenance
and service of AKD-8 Low-voltage Switchgear.

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 documenta-
tion shipped with the equipment includes the Summary,
Front View, Elementary Diagram, and Instruction Book.

This material is located in a forward compartment tagged
“INSTRUCTIONS IN THIS COMPARTMENT."” The documen-
tation provides all of the information necessary for instalia-
tion of the switchgear. When requesting information from
the General Electric Company, include the complete data
appearing on the equipment nameplate, requisition number,
summary number, and elementary diagram number. The
nameplate is located inside one of the following four
locations:

1. the left-hand auxiliary/transition compartment (if
included with the equipment),

2. the right-hand auxiliary/transition compartment (if a
left-hand auxiliary/transition compartment is not included),

3. the left-hand main breaker compartment (if no auxiliary/
transition compartment is inciuded), or

4. the right-hand main breaker compartment (if the equip-
ment is supplied without a main breaker compartment
{ocated on the left-hand end of the equipment).

When requesting information concerning any specific item
furnished with the switchgear, refer to that item by descrip-
tion, part number, its location within this manual, and any
apptlicable 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
the General Electric Company.

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

1.2—Instruction Book Arrangement

information and procedures in this instruction book are
divided into sections as follows:

e SECTION I, INTRODUCTION, gives a brief account of
the equipment’s function and provides for general
information, and applicable data for the equipment
and its components.

® SECTION Il, RECEIVING, HANDLING AND STORAGE,
describes procedures required for receiving and han-
dling the equipment and how to prepare it for short- or
long-term storage.

& SECTION i, DESCRIPTION, describes the AKD-8
Low-voltage Switchgear and its various components.
Included are the section enclosure, breaker compart-
ment, circuit breakers, instrument panels and instru-
ment trays, bus bar arrangement, incoming cable and
busway, ground and neutral bus, outdoor equipment,
and auxiliary section. This section also expiains how the
electrical and mechanical components perform their
assigned functions.

e SECTION IV, EQUIPMENT INSTALLATION, provides the
information needed prior to installation, site location
and foundation requirements, and how to anchor the
equipment properly and safely. It also covers installation
of peripheral equipment and includes information on
electrical connections and mechanical construction.

& SECTION V, INSTALLING AND REMOVING CIRCUIT
BREAKERS, gives a step-by-step procedure for lifting
the breaker from the floor, installing it on rackout rails,
and moving it into the connected position. A further pro-
cedure is given to withdraw a breaker, remove it from
the rackout rails, and lower it to the floor. Also included
is a description of the rejection system provided to avoid
the inadvertent use of an incorrect breaker in a breaker
compartment.

¢ SECTION VI, TESTING AND INSPECTION, reviews items
which should be tested or inspected prior to energizing
and operating the switchgear.

e SECTION VI, OPERATING THE SWITCHGEAR, covers
how to operate the breakers, and contains information
concerning draw-out provisions, doors, and various
accessories.

® SECTION VIII, ENERGIZING THE SWITCHGEAR, outlines
the steps to be taken before and during the slectrical
energization of the equipment.




SECTION I—Introduction

® SECTION IX, MAINTAINING THE SWITCHGEAR, pro- In addition to instruction books, the following drawings will
vides instructions for all preventive maintenance, ser- be supplied as required for each order of AKD-8 switchgear
vicing, and lubrication information for the switchgear equipment:

equipment. Included is service and maintenance data
for the circuit breakers, instrument compartments,
instruments, bus bar joints, and cable and busway con-
nections. This section also includes paint refinishing 2. Elementary and connection drawings (or wiring routing
requirements. tables) which indicate and identify test and connection
points including terminal blocks, device studs, switch con-
tact developments, and remote connections.

1. General arrangement drawings, including front view
and floor plan.

® APPENDICES A through G contain information concern-
ing screw and bolt torque values, circuit breaker ratings,

rejection features, accessory device ratings, repetitive 3. Summary of switchgear equipment which is a list of all
duty data, and fuse data. the components furnished with the switchgear, including the
breakers, identified by catalog number.
1.3—Related Publications These are all the documents necessary to install, operate,

Addendums to this instruction book are the available service ~ and maintain the equipment. One complete set of drawings
and maintenance publications supplied separately for circuit ~ and instruction books is shipped with the equipment.
breakers, relays and other devices not described in this

instruction book.

Fig. 1-1. General Electric AKD-8 Low-voltage Switchgear




AKD-8 Low-voltage Switchgear
SECTION Il—Receiving, Handling, and Storage

2.1—Receiving
A. Equipment Packages

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 avoid 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 equipment (such as hardware, con-
tact lubricant, touch-up paint, breaker closing devices, etc.)
are located. Normally, such devices are packed in a card-
board carton and the carton secured in an empty switchgear
compartment. See Fig. 2-1. If such items are packed in a
switchgear section instead of a separate crate, the list will
indicate the appropriate section number in which they are
stored. Large items (such as hoist dollies and hoist carriages
used with indoor equipment) will always be shipped in sepa-
rate crates or cartons. See Fig. 2-2.

B. Inspecting 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 equip-
ment, immediately perform a visual inspection to ascertain if
any damage has been sustained in shipping or if there are
any loose parts.

All circuit breakers are shipped separately in individual con-
tainers with the breaker in the open position. Circuit break-
ers 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 of each section to see if any have been dis-
lodged or damaged.

C. Filing a Claim

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

. Spare compartment

. Carton containing loose material

. Shipping label listing contents of carton
Shipping tape securing carton in compartment
Breaker lifting device—to be removed and
packaged separately for shipment

N

Fig. 2-2. Carton containing breaker lifting

Fig. 2-1. Packaging of loose material for
shipment

device




2.2—Handling

NOTE: itis preferable to leave the shipping skids
in place under the switchgear until it reaches its
final location. The equipment should be installed
in its final location prior to installing the circuit
breakers.

A. Lifting

The switchgear sections are best handled by lifting with a
crane as shown in Fig. 2-3. Removable lifting plates are pro-
vided, as standard equipment, on the top of each switchgear
section. To preserve the external appearance of the equip-
ment, it is suggested that the lifting plates be left in place
except where adjacent equipments must be bolted together,
i.e. shipping splits, etc.

SECTION li—Receiving, Handling, and Storage

Utilize four equal length cables and an overhead crane,
each with a minimum Ioad rating of twice the weight of the
switchgear.

Example: Switchgear Section Weight = 5,000 pound.
The crane and the four lift cables must have a minimum
load lifting capacity of 10,000 pounds.

NOTE: The angie between the cables and the top
of the equipment must be at least 45 degrees. If
this is not possible because of lack of headspace,
spreader bars must be used. Also, lift cables

with greater load capability may be necessary,
depending upon the angle between the cables
and the crane hook.

Connect a cable from the crane to the four lifting plates lo-
cated on the top-front and rear of the switchgear {Fig. 2-3).

LABEL

NOT FURNISHED
WITH EQUIPMENT

WARNING

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

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

Fig. 2-3. Recommended method of lifting AKD-8 enclosure




AKD-8 Low-voliage Switchgear
SECTION Il—Receiving, Handling, and Storage

Lifting plate

Shipping skid

Lifting plate mounting bolts
Yellow tape labeling (expendable
material)

ral

Fig. 2-4. Location of lifting plates AKD-8 outdoor enclosure

NOT FURNISHED

/ SPREADER S WITH SWITCHGEAR
f = — TIMBER

/ -

e C | \

- I A\
FRONT =

v 0 ¢ Q " |
= REAR
é —
FRONT VIEW SIDE VIEW

Fig. 2-5. Recommended method of lifting AKD-8 outdoor enclosure by crane using cable
spreader
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SECTION Ill—Receiving, Handling, and Storage

Take up the slack in the lifting device very carefully and man-
ually stabilize the switchgear to prevent it from rotating.

WARNING: DO NOT STAND UNDER SWITCH-
GEAR WHILE IT IS BEING MOVED. SERIOUS
INJURY MAY OCCUR IF THE CABLES OR LIFT-
ING DEVICE FAIL.

CAUTION: GENTLY LOWER THE SWITCHGEAR
SECTION ONTO THE LEVEL SITE LOCATION. IF
THE SWITCHGEAR IS ROUGHLY HANDLED OR
JARRED, IT IS POSSIBLE TO DAMAGE OR MIS-
ALIGN INTERNAL COMPONENTS,

Methods of lifting outdoor switchgear sections are much the
same as for indoor equipment except the lifting plates are
provided at the base of the structure. See Fig. 2-4.

If lifting outdoor switchgear 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 switchgear equipment as shown in Fig. 2-5.
Proceed to lift and place the outdoor switchgear utilizing all
the precautions and requirements that apply to lifting the
indoor switchgear.

The lifting plates, Fig. 2-4, should be removed after the
equipment is permanently anchored so passageways at the
ends of the equipment will not be obstructed.

B. Rollers

If crane facilities are not available, the equipment may be
moved into position by means of construction rollers placed
under the shipping skids. The switchgear may be raised
enough for the placement of rollers by means of a fork lift
or jack.

There should never be less than four rollers under the equip-
ment unless the line-up is less than five feet long. Use one
roller for each 18 inches of equipment length.

C. Forklifts

When using a forklift to raise the line-up to position rollers
underneath, proceed as follows:

1. Expand forklift tines to their maximum (widest)
extension.

2. Carefully insert tines of forklift below one side of the
switchgear line-up at the approximate center of the panel as
shown in Fig. 2-6.

NOTE: Do not attempt to lift or move the equip-
ment with a forklift positioned in the front or rear
of the equipment.

3. Position one man in the front and one man in the rear
of the switchgear to stabilize the equipment as it is being
raised.

4. Position one roller under the skids close to the raised
end of the line-up.

5. Carefully lower the gear until it rests on the roller as
shown in Fig. 2-7.

6. Repeat the lifting process at the other end and place the
appropriate number of rollers under the skids spacing them
evenly across the width of the line-up.

Fig. 2-6. Placing forklift tines under AKD-8
equipment shipping skid

Fig. 2-7.

Placement of rollers under shipping

skid
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SECTION Il—Receiving, Handling, and Storage

LIFTING PLATES MUST BE
REMOVED WHERE SECTIONS
ARE JOINED

ROLLER
— T [} N [ D —— === ==
FRONT VIEW SIDE VIEW
. Fig. 2-8. Method of rolling equipment into place ' ‘

WM _

[ WOOD BEAM |
i I
7=

SIDE VIEW

Fig. 2-9. Recommended method of jacking AKD-8 outdoor equipments

10
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SECTION Il—Receiving, Handling, and Storage

§C:

884

FRONT VIEW

JACKING TIMBER
NOT FURNISHED REAR OR
WITH SWITCHGEAR FRONT
CABLE

JACK HERE
PARTIAL FRONT OR PARTIAL SIDE

238 & REAR VIEW OF VIEW FOR

JACKING JACKING

Fig. 2-10. Recommended method of jacking
AKD-8 outdoor enclosure

7. Carefutly lower the gear until it rests on the rollers
{Fig. 2-7).

NOTE: If shipping skids are removed prior to final
placement of equipment, rollers may only be used
to move the equipment in a directicon parallel to
the front.

8. While carefully pushing the switchgear to its final site
position, the rollers that are freed from the rear of the switch-
gear are then repositioned at the forward end. This proce-
dure should be continued until the switchgear is in its final
location. See Fig. 2-8.

9. When the switchgear is in its final position, remove
all lug bolts holding the shipping skids to the switchgear
line-up.

10. Insert the tines of the forklift at one end of the line-up,
raise slightly, and remove the loose roliers.
11. Lower the end of the gear carefully to the floor.

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

D. Jacks

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

1. Place a jack under the front and rear corners of one end
of the line-up. Figures 2-9 and 2-10 illustrate the use of jacks
with outdoor equipment.

CAUTION: DO NOT PLACE JACKS IN ANY
OTHER LOCATION OTHER THAN THE FRONT
AND REAR CORNERS OF THE SWITCHGEAR.
DOING SO MAY RESULT IN SERICUS DAMAGE
TO THE SWITCHGEAR EQUIPMENT.

2. Raise the switchgear evenly and just enough to
position a roller beneath the equipment. Gently lower the
switchgear onto the roller. Repeat the procedure at the
opposite end of the switchgear, raising the gear tar enough
to place the appropriate number of rollers under the skids,
spacing them evenly across the width of the line-up. Gently
lower the gear onto the rollers.

3. While carefully pushing the switchgear to its final site
position, the rollers that are freed from the rear of the switch-
gear are then repositioned at the forward end. This proce-
dure should be continued untit the switchgear is in its final
location.

4. When the switchgear is in its final position, remove
all lug bolts holding the shipping skids to the switchgear
line-up.

5. Place one jack at each corner, front and rear, of the
switchgear. Carefully raise the line-up evenly and remove
the rollers and the shipping skids. Evenly iower the line-up
to the floor and remove the jacks.

11
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SECTION lI—Receiving, Handling, and Storage

2.3—Storage
A. Switchgear

If it is necessary to store the switchgear equipment for any
length of time, the following precautions should be taken to
prevent corrosion or deterioration.

1. Remove protective covering. Check thoroughly for
damage.

2. Storein a clean, dry, rodent-free location with moder-
ate temperature and provide protective coverings to prevent
dirt, water, or other foreign substances from entering the
switchgear.

CAUTION: REMOVE ALL CARTONS, CONTAIN-
ERS AND ANY OTHER MISCELLANEGUS PACK-
AGING AND PACKING MATERIAL FROM INSIDE
THE SWITCHGEAR SECTIONS BEFORE ENER-
GIZING ANY INTERNAL HEATERS. TO PREVENT
FIRE, REMOVE ANY PLASTIC OR POLYETHYL-
ENE SHROUDING FROM THE SWITCHGEAR
SECTIONS BEFORE ENERGIZING ANY INTER-
NAL HEATERS.

3. If dampness or condensation may be encountered in
the storage location, heaters must be placed inside the
switchgear sections to prevent moisture damage. Approxi-
mately 250 watts of heat in each section is required. Incan-
descent lamps may be used for this purpose. These lamps
should be located in the bottom breaker compartment of

each section and supported so the bulb will not touch adja-
cent materials. On outdoor switchgear equipment, this may

be accomplished by making a temporary power supply con- -

nection to the heaters already installed in the equipment.

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 POWER TRANSFORMER. THIS
PRECAUTION IS TO PREVENT A FEEDBACK
OF HIGHER VOLTAGE TO OTHER PORTIONS
OF 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 for damage. If the breakers are in satisfactory
condition, replace the breakers in their shipping cartons for
storage. Do not remove the circuit breaker shipping mem-
bers at this time.

Store the circuit breakers in a clean, dry location in an
upright position. They must be properly supported to pre-
vent bending of the studs or darnage to any of the breaker
parts. Do not remove any protective grease until the circuit
breakers are ready to be installed. A plastic or canvas-type
cover should be provided to reduce the possibility of dam-
age to the breakers due to dust and water.

e
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SECTION Ill—Description

3.1—General

This section contains a description of the General Electric
AKD-8 Low-voltage Switchgear. It also describes the func-
tions of the electrical and mechanical systems.

Figure 3-1 shows the installation of a typical single-ended
load center unit substation.

w

CetErmE

s
=

3.2—Summary Description

General Electric AKD-8 Low-voltage Switchgear is a free-
standing assembly of metal-enclosed sections containing
low-voltage power circuit breakers, bus bars, cable termina-
tion provisions, auxiliary power circuit protective devices,
controls, and instrumentation. It may also be an integral part
of a load center unit substation, either single-ended or
double-ended.

. d Fig. 3-1. Installation of a typical AKD-8 Load Center Unit Substation

13



AKD-8 Low-voltage Switchgear
SECTION lll—Description

Figure 3-2 is a side view of a typical section showing
compartmentation. Figure 3-3 is an outline of a typical

single-ended load center unit substation illustrating
the nomenclature used for all equipment.

INTER-SECTIONAL
CONTROL WIRING

e

' BUS BARS

NEUTRAL BUS”D

VERTICAL RISER

CABLE TERMINATION

TROUGH \‘\wq
] L
COMPARTMENT
DOOR BREAKER OR
““\\\\‘N INSTRUMENT
COMPARTMENT
INSTRUMENT
TRAY A
J |
VERTICAL
CONTROL BREAKER
WIRE GUTTER —_] COMPARTMENT

INSTRUMENT | |
TRAY | |8
1
| |
COMPARTMENT l”"-”“J
DOORS BREAKER
COMPARTMENT
INSTRUMENT 1 c
TRAY — [
c BREAKER
COMPARTMENT
D

AREA —————*

BREAKER
COMPARTMENT
RUN BACK

AND CABLE

TERMINATION

MAIN BUS
BARS

BREAKER

COMPARTMENT
RUN BACKS
AND CABLE
TERMINATION

CABLE
COMPARTMENT
DOORS

ENCLOSED TROUGH-

NN

CONTROL CIRCUIT
(WHEN REQUIRED)

_-GHOUND
BUS

14

Fig. 3-2. Side-view section of AKD-8 switchgear
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SECTION lll—Description

All of the primary circuit switching and protective devices,
secondary control and metering devices, control fuses, and
instrument transformers are mounted in the enclosure. The
breaker compartments include drawout rails, stationary
breaker contacts, interlocks, and necessary control and indi-

cating devices. The breakers are provided with self-aligning
primary and secondary disconnecting contacts, breaker
locking mechanism, and integral trip programmer. The indi-

vidual sections, compartments, and devices are described in

the following paragraphs.

SHIPPING

- SWITCH

PRIMARY
SECTION

PACKAGE

UNIT
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SHIPPING
PACKAGE

SHIPPING
PACKAGE
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EDC
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Fig. 3-3. Outline of typical AKD-8 Load Center Unit Substation
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AKD-8 Low-voltage Switchgear
SECTION lll—Description

3.3—Compartment Area

The front enclosure of each section is divided into individual
compartments. These compartments house either a low-
voltage power circuit breaker or are used to mount instru-
ments, control components and other ancillary devices.

WARNING: WITH THE STANDARD SLIDE-OUT
INSTRUMENTATION TRAY IN THE OPEN POSI-
TION, LIVE TERMINALS ARE EXPOSED. TOUCH-
ING THESE TERMINALS MAY RESULT IN
ELECTRICAL SHOCK OR BURN.

3.4—Instrument Tray

A standard slide-out instrumentation tray, Fig. 3-4, is located
above each breaker compartment eliminating cross-hinge
wiring. When required, optional feeder instrumentation may
be included and mounted on the front face of the tray such as
a horizontal-edgewise ammeter, ammeter switch, pilot lights
or annunciator, and test switches.

1
2.
3
4
5.
6.

. Ammeter

Ammeter switch

. Pilot lights

. Control circuit fuse

Grille

Ventilation openings in sta-
tionary cover
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Fig. 3-4. Slide-out instrument tray
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SECTION lll—Description

Fuses for the close and trip circuits of the electrically oper-
ated breakers are mounted inside the tray and are fully
accessible when the tray is pulled out. Routine wiring
inspections and fuse checks or fuse replacements can be
performed with the breaker compartment door in the closed
position so that operators are protected from the energized
primary circuits.

The instrument tray also permits the flow of ventilating air to
the breaker compartment. The grille, (5), Fig. 3-4, on the tray
face with the openings (6) in the stationary cover provide an
indirect path for the entrance of cooling air.

An instrument compartment with a recessed swinging instru-
ment panel, Fig. 3-5, is available as a standard feature. These
panels can be used to mount meters and/or instruments and
other devices associated with the incoming supply circuit.
Switches used in various control circuits may also be
installed on these panels.

Relays, fuse cutouts and similar devices may be installed in
the compartment behind the swing-out instrument panel or
in adjacent compartments.

e ¥ -
- o it

| i

Fig. 3-5. Recessed swinging instrument panel
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SECTION Illl—Description

1. Side barrier
2. Top and bottom barriers
3. Rear base/barrier

5. Primary disconnects — load
6. Drawout rails
7. Anchor pins

4. Primary disconnects — line

Fig. 3-7. Circuit breaker compartment
breakers

(22-inch) showing rollout carriage for AKR-30/50/T50
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AKD-8 Low-voltage Switchgear
SECTION Illl—Description
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Primary disconnect shutters, Figs. 3-8 and 3-9, are available

as options to provide protection against contact with the NOTE: If a fuse rollout (FRO) carriage is used
energized stationary primary disconnects when the breaker with an AKR-75 or AKR-100 circuit breaker whose
is removed from its compartment. Shutters are supplied as compartment is equipped with shutters, the FRO
standard components in the main and tie breaker compart- compartment will also be equipped with shutters.
ments of double-ended substations or dual-fed switchgear;

additionally, they are standard components in compartments
containing reverse-fed devices (i.e. those compartments
where the line terminals are the bottom primary stabs). The
shutters are constructed from glass-reinforced polyester
insulating material.

Referring to Fig. 3-8, the combination of the stationary bar-
rier (1) and the shutters (movable barriers) prevent frontal
access to the primary disconnect line and load power stabs.

Stationary barrier

Shutters (retractable barrier)
. Operating lever

. Operating lever springs
Secondary disconnects
Drawout rails

Racking anchor pins

. Breaker location dowel pins

PNPO A LN

Fig. 3-8. AKD-8 primary disconnect shutter assembly (30-inch wide rollout carriage and
compartment for AKR-75/100 breakers
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SECTION lll—Description

The shutters are not retracted as the circuit breaker is
racked from the Disconnect Position to the Test Position.
This arrangement allows the breaker control circuits to be
completed through the secondary disconnects (5), Fig. 3-8,
for testing purposes while the shutters remain interposed
between the primary power stabs in the equipment and the
primary disconnects on the circuit breaker.

As the breaker is racked from the Test Position to the
Connected Position, the rear of the circuit breaker frame
depresses the shutter operating lever (3) to cause the shut-
ters to be retracted. The operating lever springs (4) cause
the operating lever (3) to remain in contact with the circuit
breaker frame during this operation.

Figure 3-9 also shows the shutter assembly with the shutters
manually retracted to show the location of the primary dis-
connect stabs (7) behind the shutter assembly. Also shown
are the shutter closing springs (6) which cause the closure of
the shutters as the breaker is withdrawn from the connected
position. These springs are automatically charged as the
breaker is racked into the connected position.

Circuit breakers mounted in 22-inch wide compartments
(AKR-30, AKR-50, AKRT-50, etc.) are supported on drawout
rails (6), Fig. 3-7. The larger AKR-75 and AKR-100 circuit
breakers and fuse rollout carriages are installed in 30-inch
wide compartments and are supported on drawout rails (6),
Fig. 3-8.

.

= |
d-Ek1m

. Stationary barrier
. Shutters (not visible in
retracted position)
Operating lever
. Operating lever springs
. Secondary disconnects
. Shutter closing spring
(one on each side of assembly)
7. Primary disconnect stabs

PN —

(o NS N

Fig. 3-9. AKD-8 primary disconnect shutter assembly (30-inch wide compartment). Shutters
manually retracted — not normal operation.

v
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AKD-8 Low-voltage Switchgear

SECTION lll—Description

1. Racking arm
2. Trip lever

1. Racking arms

2. Primary disconnects

3. Secondary disconnects
4, Racking screw

Fig. 3-10. AKR-30 circuit breaker

Note that extra items shown in Figs. 3-8, 3-9, and 3-10 (such
as secondary disconnects, current transformers, position
switches and ground sensor secondary disconnects) may
appear in any compartment or not be included at all, depend-
ing on the equipment specified. Primary disconnects are
equipped with short-circuit braces when breakers are fused
or when extra-deep breaker compartments are used.

The racking arm slots engage fixed racking anchor pins (7),
Fig. 3-8, mounted in the breaker compartment. As the rack-
ing arms are rotated by operation of the breaker racking
crank, the breaker is pulled into the compartment, and
locked in its final connected position.

A breaker should always be OPEN when it is moved into or
out of the CONNECTED position. As a safeguard, trip lever
(2), Fig. 3-10, will cause the breaker to open before the pri-
mary disconnects lose contact if a closed breaker is moved
out of the CONNECTED position.

All AKR-6D circuit breakers of the same type and rating,
which have identical wiring, may be interchanged.

Fig. 3-11. AKR-75 circuit breaker (rear view)

Each breaker compartment has four positions as described
below:

1. CONNECTED POSITION—The breaker is in operating
position, both primary and secondary contacts made, and
the door closed.

2, TEST POSITION—The secondary contacts are made. If
specified, the optional primary disconnect shutters are posi-
tioned in front of the primary stabs. Any breaker test which
requires control power may be made in this position. The
compartment door may be closed in this position and must
be closed before charging the spring on a manually operated
AKR breaker because an open door will interfere with the
breaker handle travel.

3. DISCONNECTED POSITION—AII primary power and
secondary control electrical circuits between the breaker
and the equipment are disconnected. The door may be
closed. The breaker may be stored in this position with the
door closed.

4. WITHDRAWN POSITION—The breaker is completely
out of its compartment ready for removal from the equip-
ment. The door must be open.

¢
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SECTION lll—Description
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. Breaker escutcheon
2. Breaker position indication (both sides of escutcheon)

Fig. 3-12. Racking crank for movement of AKR-75 and AKR-100 breakers

Movement of the breaker between the connected, test, and
disconnected positions is performed by the use of a racking
crank which engages the racking mechanism mounted on
the breaker. See Fig. 3-12. Movement to the withdrawn posi-
tion is manually performed after opening the compartment
door.

These positions are illustrated and described more fully in
Section V of this instruction book.

CAUTION: THE DOOR SHOULD NOT BE
OPENED WHEN THE CIRCUIT BREAKER IS
CLOSED AND IN THE CONNECTED POSITION.
ALTHOUGH THE BREAKER COMPARTMENT
DOOR MAY BE OPENED IN ANY POSITION, IT IS
RECOMMENDED THAT THE DOOR ONLY BE
OPENED WHEN THE BREAKER IS IN THE DIS-
CONNECTED OR WITHDRAWN POSITION.
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3.6—Circuit Breakers

The General Electric AKR Low-voltage Power Circuit Breaker includes
spring-operated, stored energy, close and trip mechanisms for either
manual or electrical operation.

Six General Electric AKR Circuit Breakers form the complete family of
breakers used in the AKD-8 switchgear. These circuit breakers range
from 800 to 4000 ampere frame size and are built with the following
ratings and characteristics:

A. AKR-30S Circuit Breaker
(Fig. 3-13)
e 800-ampere frame size

e Standard 22,000-ampere interrupting and short-time capability
(480 volts)

® Four-high stacking, 22-inch wide sections

B. AKRU-30S Fused Circuit Breaker
800-ampere frame size

300 through 1600-ampere integral fusing
200,000-ampere interrupting rating

Four-high stacking, 22-inch wide sections

C. AKR-30 Circuit Breaker

(Fig. 3-14) Fig. 3-14. AKR-30 circuit breaker (electrically

e 800-ampere frame size operated)

e Standard 30,000-ampere interrupting and short-time capability t
(480 Volts)

e Four-high stacking, 22-inch wide sections

e Increased IC and short-time rating 42,000 amperes at 480 volts
(AKR-30H)

1. Fuses mounted on primary line stabs
2. Open fuse lockout device

Fig. 3-13. AKR-308S circuit breaker Fig. 3-15. AKRU-30 integrally fused circuit breaker L
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" &P D. AKRU-30 Fused Circuit Breaker ] I;ﬂena_sfga IC and short-time rating 85,000 amperes at 480 volts

(Fig. 3-15) (AKR-75H)

® 800-ampere frame size . AKR-100 Circuit Breaker

® 300- through 1600-ampere integral fusing ® 4000-ampere frame size

® 200,000-ampere interrupting rating ® Standard 85,000-ampere interrupting and short-time capability at

® Four-high stacking, 22-inch wide sections 480 volts

. . ® Two-high stacking, 30-inch wide sections (main—tie)
E. AKR-50 Circuit Breaker 9 g

® 1600-ampere frame size 3.7—Fuse Rollout Elements

® Standard 50,000-ampere interrupting and short-time capability at When the system available short-circuit current exceeds the rating of an
480 volts AKRT-50, AKR-75 or -100 breaker, current-limiting fuses can be used in

® Four-high stacking, 22-inch wide sections series with the breaker to increase the short-circuit rating of the combi-

° ional . ; 0 . 3 nation. When used, such fuses are housed in a separate drawout
Opt!qna 65,000-ampere extended interrupting and short time ca compartment located adjacent to the breaker compartment; they are
pability at 480 volts ) s

mounted on a drawout carriage similar to a breaker frame and referred
F. AKRU-50 Fused Circuit Breaker to as a fuse rollout element (FRO).

® 1600-ampere frame size A. AKR-75 Fuse Rollout Carriage (Fig. 3-17)

® 450 thru 2500-ampere integral fusing e 3000-ampere rating

® 200,000-ampere interrupting rating ® 200,000-ampere interrupting rating

® Four-high stacking, 22-inch wide sections

® Accepts 2000- through 3000-ampere fusing
G. AKRT-50H Circuit Breaker B. AKR-100 Fuse Rollout Carriage
® 2000-ampere frame size

® Standard 65,000-ampere interrupting and short-time capability at
480 volts

. u ® Four-high stacking, 22-inch wide sections (physical loading)
H. AKR-75 Circuit Breaker (Fig. 3-16)

® 4000-ampere rating
® 200,000-ampere interrupting rating
® Accepts 2000- through 4000-ampere fusing

® 3200-ampere frame size

e Standard 65,000-ampere interrupting and short-time capability at
480 volts

® Two-high stacking, 30-inch wide sections

1. Protective hinged screen
2. Racking mechanism

3. Fuses

4. Secondary disconnects

Fig. 3-17. Fuse roll-out carriage

! J Fig. 3-16. AKR-75 circuit breaker (manually
operated)




AKD-8 Low-voltage Switchgear

SECTION Ill—Description

3-8—Compartments for Future
Breakers

When specified, compartments may be supplied for future
addition of circuit breaker elements. These compartments
are fully equipped with racking tracks or trays, primary dis-
connects, and ancillary devices as required (i.e. secondary
disconnects, accessory devices, etc.) The opening in the
breaker compartment door (2), Fig. 3-18, is closed with a
snap-in molded cover (3) and a metal barrier (1) is bolted
across the face of the compartment to deter accidental
contact with energized electrical circuits (i.e. primary
disconnect stabs).

. Metal compartment barrier

. Compartment door

Snap-in cover

. Draw-out rails

. Accessory (padlocking device)

Fig. 3-18. Future breaker compartment
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3.9—Auxiliary/Transition Sections

Sections may be provided for any one or more of several
reasons including:

e Transition to a close-coupled transformer

e Transition to “‘match and line-up” with existing non-
AKD-8 switchgear

e Incoming lines where the circuit is bottom entry and
reverse feed is not acceptable (auxiliary)

e Incoming busway where additional termination space is
required (auxiliary)

e Mounting and wiring of additional metering, relaying, and
control devices requiring more space than available in a
standard instrument tray or instrumentation compartment
(transition or auxiliary)

e Mounting and wiring of purchaser specified and/or fur-
nished devices (i.e. utility revenue metering equipment,
etc.) (auxiliary)

Auxiliary sections may be 22-inch, 30-inch, or 38-inch wide
as required to accommodate the space requirements. The
compartment doors on the front of the sections are hinged
and latched in the same manner as breaker compartment
doors.

Generally, transition sections will be 22-inches wide for
close-coupling to transformers and “match and line-up” to
non-AKD-8 equipments. Transition section width to an AKD-5
or -6 equipment is usually twelve inches.

Power company metering requirements generally require
either a 30-inch or 38-inch wide auxiliary section to accom-
modate the current transformers, kilowatt-hour meters,
demand meters, etc. as required by their individual practices,
tariff schedules, and/or regulatory commissions.

Figure 3-19 is a partial front view of a typical auxiliary/
transition section.

Electric indicating instruments are located in the top com-
partment (1), Fig. 3-19, (partially shown), an auxiliary relay
(2), and fuse cutouts (3) in the middle compartment, and
potential transformers (4) and a control power transformer
(5) in the lower compartment.




SECTION lll—Description

e

Instrument compartment
Auxiliary relay

Fuse cutouts

Control power transformer
Potential transformer

Sl

1. Enclosed fuse cutouts
2. Open fuse cutouts

. W Fig. 3-19. Auxiliary/transition section — partial
front view

Fig. 3-20. Auxiliary/transition compartments —
view of bottom section
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Figure 3-21 illustrates an auxiliary/transition compartment
with switchgear-type relays mounted in semi-flush draw-out
cases (2) installed on the compartment door (1). Space in the
compartment has been used for storage of spare power
fuses (3).

. Compartment door

. Relays in draw-out cases
. Spare power fuse storage
(Optional)

Aucxiliary relay

Fuse cutouts

WM -

o~

Fig. 3-21. Auxiliary/transition compartments —
view of top section
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3.10—Bus Area

The bus area, Fig. 3-22, contains the main horizontal bus and
vertical riser bus bars (1) for the particular section. The vertical
bus bars are supported at the breaker run-ins (2) which are
bolted to the molded bases (3) that form the rear wall of the
breaker compartment. The horizontal bus bars are supported
by the power connectors (4) which are bolted (copper) or
welded (aluminum) to the vertical bus bars. All bolted supports
and connections are accessible from the rear for maintenance.
The bus area is fully isolated from the breaker, instrument and
auxiliary compartments by the molded bases or glass polyes-
ter sheet.

Vertical riser bus

Run-ins to breaker compartment
Molded base

Power Connector

Run-backs from breaker compartment
Short-circuit brace

1.
2.
3.
4.
5.
6.

Fig. 3-22. Bus construction
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SECTION Ill—Description

A. Busing System

The standard construction is open bus. A barrier system (Bus
compartmentation) that isolates the main and vertical bus bars
from the cable area is available as an option. All run-backs
(load-side power conductors) from the breaker compartment
to the cable termination area are covered with non-PVC
insulated tubing.

Aluminum vertical buses are welded to breaker run-ins which
are bolted to molded, glass reinforced polyester bases. This
provides a rigid support structure. Aluminum power connec-
tors are welded to the vertical bus bars.

The typical arrangement with an all-welded aluminym bus is
shown in Fig. 3-23. Bolts at bus joints are used only for me-
chanical support or at connections which must be made in the
field. The bolts present on welded aluminum joints are only for
supporting and positioning bus bars prior to welding. Once the
joints are welded, these bolts perform no further function.
However, it is recommended that the bolts be left in place.

The bus system is also available with copper conductors as an
option. This system utilizes bolted connections between all
joints, and to the breaker compartment run-ins.

The standard bracing for either the welded aluminum or the
bolted copper is 65,000 amperes, RMS symmetrical. Bracing
for 100,000, 150,000 and 200,000 amperes, RMS symmetrical
is available as an option.

Aluminum bus bars between sections are bolted and then
welded together to provide one continuous aluminum main
bus. In general, when the switchgear equipment has no more
than four sections or does not exceed 10 feet in length, it will
be shipped as one complete lineup. In such cases, the only
field assembly would be to a close-coupled transformer if
the switchgear were part of a Load Center Unit Substation.
If, because of shipping and/or handling considerations,

the equipment cannot be handled in one piece, it can be
splitinto two or more line-ups at the factory. The individual
shipping splits require both mechanical and electrical
connections between sections to be made in the field. At
these shipping splits, provisions are made for bolting all
buses and making the necessary electrical and mechanical
connections. These are described in Section IV of this
publication.

On main and tie breakers, the bus area, Fig. 3-23, is divided
into an upper (1) and lower (2) section by a glass reinforced
polyester isolation barrier (3). For the main circuit breakers,
the upper section contains the incoming line bus (1). This bus
is fed from the bus connections (4) in the transition section.
The lower section of the bus area contains the load side main
bus (5) (protected by the main breaker) which feeds all sec-
tions of the switchgear equipment. Similarly, barriers at tie
breakers isolate the two main bus sections from each other.

1. Upper section vertical bus—incoming line

2. Lower section vertical bus—Iload side

3. Barrier between upper and lower vertical
bus sections

4. Incoming main bus

5. Main horizontal bus to other sections

6. Optional molded, glass reinforced polyester
phase isolation barriers

Fig. 3-23. Main breaker bus arrangement
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B. INSUL-BAR Bus System™ The buswork in the device/auxiliary/transition sections is not
A bus insulation system, Fig. 3-24, that fully insulates and insulated at the termination points to the other connected
isolates each phase of the main and vertical buses is option- equipments such as transformers, busway, or existing

ally available for AKD-8 switchgear when specified. With the
INSUL-BAR system, there are no live connections accessible
in the rear of each section except the cable lugs.

A vertical barrier (2), Fig. 3-25, between the transition section
(1) and the first breaker section is furnished where specified.

equipments.
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Fig. 3-24. Insul-Bar insulation/isolation system

1. Transition compartment
2. Barrier
3. Main incoming bus
. ) 4. Neutral bus
1. Horizontal main bus 5. Ground bus
2. Vertical riser bus covers
3. Run-backs to feeder cables
4. Neutral bus
Fig. 3-25. Transition section
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Insulation and isolation of the vertical riser bus bars (2), Fig.
3-26, is provided by installing phase isolation barriers (3)
between the bus bars and by mounting covers (4) over the
bus bars. (The top portion of the vertical bus is shown with
the cover removed.)

) b

1. Molded base

2. Vertical riser buses (cover removed to show bus
location)

3. Phase isolation barriers (See Figure 3-23, Item 6)

. Covers over riser bus

Insulated horizontal main buses

6. Covers for vertical/horizontal bus joints

7. Insulated run backs

S

Figure 3-27 illustrates the various components comprising the

* insulation/isolation system for the horizontal main bus bars.

The horizontal bus bars (2) are insulated with an epoxy coat-

ing applied by a fluidized bed process. The vertical/horizontal
bus bar joints are covered with insulating collars (3) and caps
(4) held in place with nylon thumb screws (5). The collars and

caps are constructed from glass-reinforced polyester insulat-
ing material.

NOTE: Aluminum bus bars would nermally be
welded at the power connectors to the vertical riser
bus bars.

. Vertical bus barrier

. Insulated bus bar (powder coated)
. Joint collars

Joint caps

Nylon thumb screws

DA wN =

Fig. 3-26. Insul-Bar insulation/isolation bus
system

The phase isolation barriers and riser bus covers are con-
structed from glass-reinforced polyester insulating material.
Insulation of the horizontal main bus bars (5) is achieved by
d a powder coating of insulating material.

Fig. 3-27. Insul-bar horizontal bus insulation
system
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3.11—Feeder Cable and Busway
Compartment

The rear cable and terminal compartment, Fig. 3-28, pro-
vides for cable installation and terminations. The cable
bending space meets the requirements of the 1981 National
Electric Code. Various arrangements of single or double
cable terminals are provided, depending upon the pur-
chaser's requirements.

When specified, racks (1), Fig. 3-28, for the support of feeder
cables are located in the cable compartment. The actual sup-
port of the cables is provided by lashing them to these racks.

Also located in the cable compartments are provisions for
terminating control wire cables between external devices
and control circuits within the switchgear equipments. See

Fig. 3-29. When furnished, the terminal boards (2), Fig. 3-29,
for such connections are mounted in an enclosed vertical

wiring trough mounted on the side of the cable compartment.

The trough is of steel construction with bolted covers to
provide an isolation barrier between the control wiring
(1) and the adjacent power cables.

A neutral bus, insulated from ground, is provided in the

bus area on switchgear designed for four-wire systems. As
shown in Fig. 3-30, the neutral bus (1) is located near the top
of the cable compartment. It includes provisions for termi-
nating the neutral conductor of four-wire feeder cables and
also direct mounting of the neutral CT as required for those
feeder system circuit breakers having an integral ground-
fault trip function.

1. Support rack for customer’s feeder cables
2. Cable lugs — mechanical type
3. Cable lugs — compression type

1. Internal equipment control wiring
2. Terminal boards
3. Space for purchaser’s field control wiring

Fig. 3-28. Cable termination provisions
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Fig. 3-29. Control wiring termination trough
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3.12—Ground Bus

All General Electric AKD-8 switchgear sections are grounded
to the internal equipment ground bus (4), Fig. 3-30, located
at the bottom of the cable compartment.

3.13—AKD-8 Outdoor Switchgear

AKD-8 switchgear designed for outdoor installations is fully
weatherproofed. See Fig. 3-31 and 3-32. A weatherproof
housing completely encloses the switchgear and is provided
with a walk-in front aisle for easy access to all controls and
instruments.

Alight with wall switch (2), Fig. 3-32 and a 115-volt conve-
nience outlet (4) are standard devices supplied with outdoor
switchgear equipments. Also included in the walk-in front
aisle area are the breaker lifting device (2). Fig. 3-31, and
storage provision for the hoist operating crank (3).

1. Neutral bus (upper position)
2. Fourth wire ground sensors 1. Walk-in aisle — 46 inches deep (approx.)
3. Feeder runbacks 2. Breaker lifting hoist
4. Ground bus 3. Hoist operating crank
5. Neutral bus (lower position) 4. llluminating lamp
Fig. 3-30. Cable termination compartment Fig. 3-31. AKD-8 Switchgear outdoor enclosure
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Space heaters (3), Fig. 3-33, are provided as standard equip-
ment. They provide protection against condensation of mois-
ture that could, in combination with air-borne contaminants,
deteriorate insulation or cause corrosion. One 250-watt, 115-
volt, ac heater is located on the floor of the bus compartment
of each outdoor switchgear section. The heaters should be
energized at all times to prevent condensation within the
switchgear.

Heaters are fed by the control power transformer. The on-off
control switch (3), Fig. 3-32, is located in the walk-in front
aisle.

2
3
4
1
1. Breaker lifting device crank
2. Interior lighting switch
3. Space heater switch
4. GFCI convenience outlet

1. Rear cable compartment floor
(Optional)

2. Runbacks and cable lugs

3. Space heater

Fig. 3-32. Outdoor enclosure accessories
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Fig. 3-33. Location of space heater
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SECTION IV—Equipment Installation

4.1—General

This section contains complete instructions for instatling
General Electric AKD-8 Low-voltage Swilchgear.

CAUTION: EQUIPMENT INSTALLATION PER-
SONNEL MUST BE THOROUGHLY FAMILIAR
WITH THIS INSTRUCTION MANUAL AND ALL
ARTICLES OF THE NATIONAL ELECTRICAL
CODE APPLICABLE TO THE INSTALLATION OF
THIS SWITCHGEAR. IN ADDITION, ALL DRAW-
INGS, BOTH MECHANICAL INSTALLATION AND
ELECTRICAL, MUST BE UNDERSTOOQOD AND
STRICTLY FOLLOWED 7O PREVENT DAMAGE
TO THE SWITCHGEAR OR EQUIPMENT BEING
PROTECTED BY THE SWITCHGEAR.

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

B. Foundation Requirements

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

NOTE: The foundation for the outdoor switch-
gear 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.

C. Foundation Preparation
C-1. Indoor Equipment

Refer to Fig. 4-1 along with the owner's foundation construe-
tion drawings, and the General Electric supplemental instal-
lation drawings. Although the indoor switchgear equipment
can be mounted directly on a smooth, level floor, it is recom-
mended that recessed steel channels be installed for sup-
porting the equipment. Channel sills, when supplied by the
General Electric Company, are 5 inches x 13 inches nomi-
nal, with tapped holes for 2-13 anchor bolts. The bolts are
not supplied by General Electric.

All expendable hardware for shipping purposes only, is
painted yellow or tagged with yellow adhesive tape {as
shown in Fig. 2-4) and may be discarded at completion of
installation phase.

A. Site Location

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

In locating the AKD-8 Switchgear, adequate aisle space must
be provided at the front and rear of the equipment to ensure
proper ventilation of the equipment and to aliow 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 switchgear equipment should be placed in an area
where clean, dry air is free to circulate around and above it.
Since air is taken into 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 mini-
mum of 30 inches of clear space above the equipment is
recommendead.

NOTE: When the equipment js 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 5
load 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 2 inch in front of, and to the rear of, the
switchgear equipments. The floor channels under the front
and rear switchgear anchor points (see Fig. 4-1) should be
embedded in a level concrete slab with their top surfaces
flush with the finished floor. It is essential that these steel
channels be level and aligned with each other prior to final
anchoring, to prevent distortion of the switchgear structure,
1o assure proper mechanical and electrical connections
between shipping splits, and to assure proper interfacing
other close-coupled equipments.

AKD-8 Switchgear and Load Center Substations are fre-
quently mounted on steel floors and/or structural steel in
industrial installations (such as a mezzanine) to minimize
usage of production floor space. Regardless of the type
of mounting surface, the requirements for a smooth level
surface remain.
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Fig 4-1. Indoor enclosure — location of equipment anchor points

If 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. The dimensions
between anchor bolts for a particular installation are depen-
dent upon the configuration of equipment ordered. The

36

enclosures available for AK

dimensions shown on Fig. 4-1 cover all of the standard

D-8 Switchgear.

Figure 4-2 illustrates the space available for conduit and/or
cable entrance through the bottom or top of each equipment
section. The space required for control wiring entry to the
optional wiring trough is also shown.
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SECTION IV—Equipment Installation
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C-2. Outdoor Equipment

Refer to Fig. 4-3 along with the owner's foundation con-
struction drawings and the General Electric supplemental
installation drawings. The outdoor switchgear equipment is

supplied with three built-in structural support channels in
the base of the switchgear as shown in Fig. 4-3. The front and
rear structural support channels are designed to be ¢lamped
to the foundation. The center channel is a structural stabili-

l— 1.50

e

il B -
~ PROTECTED - A -
150 —m| [t AIS(EE ng;EA — | w—INDOOR AKD-8 SWITCHGEAR—™
‘_/ ’ _-M
FRONT DOOR ) mecesseo ([T | CENTER
L SUPPORT SUPPORT
CHANNEL H CHANNEL
\ || /
FRONT S R [,L. / z k ﬂ
SUPPORT ——
CHANNEL ———»‘ ! {f-—r 3§ [{=

REAR DOOR

B

|
SUPPORT CHANNEL I

%—,

+ SIDE VIEW

LINEUP
WIDTH

)

.

W

Y
A

Y

T
1
Il
1]
1l
1
1l

—], D

u
]
1

11.00

B

088 ¥

(DIMENSIONS IN INCHES)

NOTE: Four (4) clamp plates
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Fig. 4-3. Outdoor enclosure mounting details and anchor bolt location
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SECTION IV—Equipment Installation

zation channel. Although the equipment can be mounted
directly on a smooth, level surface, it is recommended that
recessed steel channels be installed to support the switch-
gear. The floor channel sills under the front, center, and rear
of the switchgear base should be embedded in a level con-

crete slab with their top surfaces flush with the finished floor.

While the equipment base center channel is not anchored to
the foundation, it is still required that the center channel sill
(see Fig. 4-3) be level with the foundation and also with the
front and rear channel sills to prevent structural distortion of
the switchgear equipment.

Only four anchor bolts are normally used for outdoor
enclosures.

NOTE: The factory must be consulted for anchor-
ing recommendations for equipments subject to
operational and/or environmental (seismic) shock
loading.

Anchor bolts and channel are to be provided by the pur-
chaser; the clamp plates (Fig. 4-4) are supplied with the
equipment.

It is recommended that the anchor bolts be 5s-inch diameter.

e 4 1/4 o
—a 2 1/4 |w—
, _
e '
| o — —— 212
|
} 1{/4*
 —

L{\ ]

7/8 DIA.
(DIMENSIONS IN INCHES)

Fig. 4-4. Outdoor enclosure clamp plate

4.2—Assembly and Installation of
Switchgear Equipment
A. General Requirements

Before assembling or installing the switchgear equipment,
all components should be available at the site location. This
will facilitate switchgear component identification as well as
installation. The foundation should be prepared in accor-
dance with the instructions in Sections 4.1 and 4.2, 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 sec-
tion on the foundation first. Assemble the remaining sections
outward from the center section, in each direction.

If the switchgear equipment 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 switchgear should
then be installed.

NOTE: Prior to assembling and installing the
switchgear equipment, the foundation must be
absolutely level and clear of debris to prevent
damage to the switchgear equipment.

B. Detailed Assembly and Installation
Instructions

B-1. Indoor Equipment

The recommended procedure for installation of an indoor

switchgear or Load Center Unit Substation is as follows:

1. POSITION THE EQUIPMENT—Position the equipment
or sections of the complete equipment in their final location.

NOTE: If the equipment line-up was split into
shipping sections, the lifting plates on corners

of adjacent sections shown in Fig. 4-5 must be
removed. Failure to remove these plates will
interfere with mating adjacent sections and pre-
vent installation of bus splice plates, structure tie
plates, etc.

- LIFTING
PLATE

Fig. 4-5. Lifting plate location
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Once the lifting plates have been removed, they may be
discarded.

NOTE: in the event the lifting plates must be reas-
sembled on the equipment for lifting purposes,
they must be moved to locations where unused
screw holes are avaitable, generally achieved by
shifting the piate horizontally on the mounting
surface one bolt-hole from its previous location.
When remounting the lifting piates, torque the
mounting bolts to 7-8 ft-lbs.

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

2. REMOVE THE SHIPPING SKIDS—The equipment is fas-
tened to the shipping skids with 35-3 iag screws through the
equipment anchoring holes. See Fig. 4-6.

3. FASTEN SECTIONS TOGETHER—After placement of
the equipment and installing the anchor bolts loosely, the

various shipping sections must be rigidly fastened together.

Through-bolts fasten each section of the switchgear equip-
ment to the adjacent section. Figure 4-7 shows the location
of the through-bolts.

REAR
DOOR
oY GROUND
BUS
REAR
REMOVE PLUG FROM LAG
HOLE TO GAIN SILL
ACCESS
LAG
SCREW
L
LAG
SKID SCREW SKID

Fig. 4-8. View showing method of attaching
equipment to shipping skids

Equipment shipping sections up to 10 feet long will be fas-
tened to the equipment with four lag screws, one in each
corner. Longer sections will have two additional lag screws
which are located near the middle of the equipment. The
shipping skid and lag screws are expendable material and
may be disposed of at the purchaser's discretion.
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SECTION IV—Equipment Installation

Figure 4-8 illustrates the installation of the through-bolts. The
through-bolts are in the front and rear compartments. The
nut and bolt assembly should be tightened with a torque of
25-30 ft-Ibs.

THROUGH BOLT
{3/8-16 x 1)
NUT
SPLIT
FLAT LOCKWASHER
WASHER
FLAT
WASHER

Fig. 4-8. Through-bolt installation

All of the hardware required for assembling the equipment
across the shipping splits is furnished with the equipment.
it atransformer is included in the ling-up of equipment, the
transformer flange should be aligned with the opening

in the side of the transition compartment and fastened
together using the 35-16 bolts, nuts and washers supplied
with switchgear. The fastener assembly should be tightened
with a torque of 25-30 fi-Ibs.

4. COMPLETE THE ELECTRICAL INTERCONNECTIONS—
After completing the mechanical connections between the
several sections of equipment, the electrical interconnec-
tions should be completed. This includes the installation of
splice plates for the main bus bars, the neutral bus, and the
ground bus in addition to the control and metering circuits.

WARNING: ALL SWITCHGEAR EQUIPMENT
MUST BE ADEQUATELY GROUNDED FOR
SAFETY. FAILURE TO GROUND EQUIPMENT
PROPERLY MAY RESULT IN SERIOUS INJURY.

Figure 4-9 illustrates the general location of the buses that
must be spliced across the shipping splits.

NEUTRAL BUS

=

L MAIN
%_ BUS
- [
&:
~ GROUND
\ BUS

Fig. 4-9. Typical location of buses at shipping split
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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 inte-
gral ground for all the equipment. It must also be
connected to the station ground prior to proceed-
ing with the installation.

A 4/0 AWG 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 pur-
chaser’s cable connection to ground. The specific location
of the station ground connection is shown on the site floor
plan drawing and in the electrical drawings supplied with the
equipment. All grounding of the switchgear should be in
accordance with National Electrical Code.

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 0282A2048P009. A CAN
OF THIS GREASE IS SUPPLIED WITH THE EQUIP-
MENT. DO NOT PUT GREASE ON THE BOLT
THREADS AS THIS WILL AFFECT THE CLAMP-
ING FORCE EXERTED BY THE BOLT.

Figure 4-10illustrates the installation of the ground bus
splice plate across a shipping split. In addition to the bolted
fastening of the splice plate to the two ends of the ground
bus, self-tapping s-20 bolts pass through the splice plate
and ground bus stubs, and thread into the equipment frame.
These bolts should be fastened with a torque of 7-9 ft-Ibs.

If a GE transformer (rated above 750 kVA) is present in the
line-up, a ground bar located in the transition compartment,
Fig. 4-11, is provided for connection of the transformer ground
pad to the equipment ground termination point.

SPLICE
PLATE

AL | m /,u:le

) ] / 1
GROUND
BUS
REAR f
STRINGER SECTION LINE

TRANSFORMER
GROUND
CONNECTION
BAR

Fig. 4-10. Plan view of ground bus splice
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Fig. 4-11. Flange opening on a transition
section to a GE transformer
(above 750 kVA)

As shipped, the ground bar is mounted so it does not pro-
trude beyond the outer surface of the equipment. When the
equipment is installed in its final location, the ground bar
must be reassembled using the outer bolt holes in the hori-
zontal ground bus spanning the width of the transition com-
partment. In this mounting location, the offset portion of
the ground bar will permit connection to the transformer
ground pad with the '2-13 bolt assembly supplied with the
switchgear equipment. 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 ground
connection bar.
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SECTION IV—Equipment Installation

All bolted bus joints should be made using the proper torque
as shown in Table A-1 in Appendix A of this manual.

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

The neutral bus may be insulated from the grounded frame
of the switchgear equipment; thus, it is mounted on insula-
tors throughout the equipment. 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 4-12illustrates the installation
of the neutral splice plate.

SPLICE
PLATE
rﬂm, AL ﬂ/ m]
= i i
e mn I \ﬁ@’
4 ‘ ]
INSULATOR | NEUTRAL
BUS BAR
STRINGER
w— SECTION LINE

ik
b T ] iamM
( K B e
bl | mam
UL
o Rlsgg E'-UgA ge RI SEB; BU?

- —

ol INDIVIDUAL
SECTION

N SHIPPING SPLIT

INDIVIDUAL
SECTION

Fig. 4-12. Pian view of neutral bus splice
installation

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 0282A2048P009. A CAN
OF THIS GREASE IS SUPPLIED WITH THE EQUIP-
MENT. DO NOT PUT GREASE ON THE BOLT
THREADS AS THIS WILL AFFECT THE CLAMP-
ING FORCE EXERTED BY THE BOLT.

Fig. 4-13. Rear view of main bus at a
shipping split

The installation of the horizontal bus splice bars is intended
to be accomplished with bolted joints whether the bus bars
are fabricated of either copper or aluminum material. If the
purchaser requires a welded joining of splice bars on an
aluminum bus system, it may be achieved provided installa-
tion personnel have the skill and equipment to perform MIG
welding.

Figures 4-13 and 4-14 illustrate the assembly of the main bus
splice plates on a bolted bus system. Copper bus systems
are normally supplied with flat washers and lockwashers;
aluminum systems are supplied with belleville washers at
aluminum-to-aluminum or aluminum-to-copper joints.

Figure 4-13 shows the rear view of the main bus area with the
instailed splice plates indicated with cross-hatching. Figure
4-14 shows that a spacer is used both between the bus bars
when more than one bar is used per phase (normally the 2500
ampere and larger main bus ratings) and over the outer bars of
a single or multiple bar joint.

Afler assembly of the splice bars and spacers, the ¥2-13 bolts
should be tightened to a torque of 35-40 fi-Ibs.

43




AKD-8 Low-voltage Switchgear
SECTION IV—Equipment Installation

8

/ RISER BUS

POWER
CONNECTOR

s %-13 THD
e

—

LI

] 1

S

; I

3

0 T

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 0282A2048P009. A CAN
OF THIS GREASE IS SUPPLIED WITH THE EQUIP-
MENT. DO NOT PUT GREASE ON THE BOLT
THREADS AS THIS WILL AFFECT THE CLAMP-
ING FORCE EXERTED BY THE BOLT.

Fig. 4-14. Plan view of a two bar main bus

connection
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SECTION IV—Equipment Installation

NOTE: Splice bars are designed to be bolted in
place. In an aluminum bus system, it is possible
to weld splice bars. Do not attempt to do this
without contacting the factory for detailed
instructions.

After completing the installation of the main bus splice bars, the
joint covers may be mounted and secured by a %-16 nylon bolt
and polyester flat washer if the bus insulation option has been
supplied with the equipment.

5. CONNECT THE TRANSFORMER SECONDARY—The
connection of the transformer secondary to the incoming
bus bars in the transition is made using the flexible connec-
tion straps supplied with the transformer. These connections
are always bolted joints. There is no provision for a welded
joint on equipments supplied with aluminum bus bars.

e LR L et

1340344

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 0282A2048P009. A CAN
OF THIS GREASE IS SUPPLIED WITH THE EQUIP-
MENT. DO NOT PUT GREASE ON THE BOLT
THREADS AS THIS WILL AFFECT THE CLAMP-
ING FORCE EXERTED BY THE BOLT.

The recommended torque for tightening the %-13 bolts fas-
tening the transformer connection straps to the incoming
bus bars is 35-40 ft-Ibs,

6. INTERCONNECT CONTROL WIRING—Interconnection

of control wiring across shipping splits is accomplished by
connecting to terminal blocks located in the cross-section
wiring trough on top of the equipment shown in Fig. 4-15.

If terminal blocks are provided, each wire must be attached
to the correct point on the terminal block, following the cir-
cuit identification number attached to each wire.
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B-2. Outdoor Equipment

The recommended procedure for installing a switchgear
equipment supplied in an outdoor enclosure is as follows:

1. POSITION THE EQUIPMENT—Paosition the equipment
or sections of equipment in their tinal location. if the equip-
ment line-up was spiit into two or more shipping sections, it
is necessary to first match, line up, and reassemble the multi-
ple sections into one integrated equipment.

2. APPLY GASKET MATERIAL—After removal of the lift-
ing plates (see Fig. 4-5), it is necessary to apply the self ad-
hesive gasketing material (6), Fig. 4-16, to the mounting sur-
face of the roof flange (5). The gasket material is supplied with
the equipment.

3. ALIGN SECTIONS—Align the two sections with the
mating surfaces butted together.

4, FASTEN SECTIONS TOGETHER—Referring to Fig.
4-16, the mating sections of the cutdoor enclosure should
be immediately bolted together including the front (3) and
rear {4) vertical posts and the roof flange {5). Each vertical
post will require ten %s-16 NC x 1-inch bolt assemblies; the
roof flange will require either eleven or twelve %-16 NC x
Yz-inch bolt assemblies. The bolts should be tightened with
a torque of 25-30 ft-lbs. Figure 4-17 is a cross-sectional view
of the assembled roof joint.

1. Lifting plate {(gty 4)
2. Splice plate (qty 4)
3. Front vertical post
4. Rear vertical post

T NOTE: FOR MOUNTING
2 DETAILS AND LOCATION
OF ANCHOR BOLTS SEE
5. Roof flange FIG. 4-3.
6. Gasket
7. Roof cap

Fig. 4-16. Outdoor enclosure shipping split assembly
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SELF ADHESIVE
GASKETING \

N

ROOF
= AIN=— 1}
__AM~—SHIPPIN
ROOF gPLIT @
SUPPORT ~V

Fig. 4-17. Cross-section view of assembled roof
joint

5. TIE HOUSING BASES TOGETHER—Referring to Fig.
4-16, tie the bases of the outdoor housing together using the
splice plate (2) supplied with the equipment and the bolts
which previously secured the lifting plates (1) removed after
emplacement of the equipment. The nuts are welded to the
rear surface of the base. The bolts should be tightened with a
torque of 45 ft-1bs.

NOTE: There are two splice plates required, front
and rear of the assembly.

6. INSTALL THE ROOFCAP—The roofcap {7). Fig. 4-16,
should be installed over the sealed and fastened roof flange
assembly (5). The roof cap is secured in place with two Y.-20
NC x ~-inch thread forming bolts, each at the front and the
rear ends of the roof cap. These bolts should be tightened
with a torque of 7-9 ft-lbs.

7. CONNECT TRANSFORMER FLANGE—If a transformer
is included in the equipment line-up, the flange should be
connected to the switchgear opening using the gasket mate-
rial, cement, and fastening material supplied with the switch-
gear equipment.

8. JOIN SECTIONS TOGETHER—The switchgear equip-
ment within the outdoor enciosure should be joined to its
mating sections in the manner described for indoor equip-
ment in Section 4.2, Paragraph B-1, Step 3, Page 40.

9. MAKE ELECTRICAL INTERCONNECTIONS—The
installation of bus splice plates for the main horizonal, neu-
tral and ground buses should be done in accordance with
the instructions for indoor equipment, Section 4.2, Para-
graph B-1, Step 4, Page 41.

10. CONNECT THE TRANSFORMER SECONDARY —The
instailation of the transformer connection straps to the
incoming bus should be done in accordance with the
instructions for indoor equipment, Section 4.2, Paragraph
B-1, Step 5, Page 45.

11. INTERCONNECT CONTROL WIRING—The intercon-
nection of control wiring across shipping splits should be
done in accordance with the instructions for indoor equip-
ment, Section 4.2, Paragraph B-1, Step 6, Page 45.

FRONT
VERTICAL
POST

[L A ﬂ

@

RUBBER
DOOR
SEALS

Fig. 4-18. Door seals

12. SEAL SMALL OPENINGS—After completion of the
shipping split assembly, any small openings should be
sealed with GE Clear Silicone Caulking Cement.

C. Anchoring Switchgear Equipment

Correct anchoring of the switchgear equipment to the foun-
dation is very important. After completion of reassembly of
the equipment at the shipping splits, the equipment anchor-
ing procedure should be completed.
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C-1. Indoor Equipment

1. ANCHORING BY ANCHOR BOLTS—Indoor equipments
are normally secured to their final mounting surface by
anchor bolts threaded into the embedded channe! sills. The
bolts were loosely threaded into place before reassembling
the equipment shipping splits and connecting to the close-
coupied transformer, if appropriate.

The anchor bolts should now be tightened with a torgue of
35-40 ft-Ibs.

2. ANCHORING BY WELD—An alternate method of
anchoring the equipment to its foundation is to weld the
equipment to floor sills {or the floor itself if constructed of
steel). Several methods, shown on Fig. 4-18, are avaitable to
the purchaser for welding the equipment to the channel sills.

a. The front of the equipment is attached to the embedded
channel sills (1), Fig. 4-19, by two ¥e-inch fillet welds
{2). ltis recommended that two welds, each 2% inches
long {min.), be used for each section to firmly tie the
bottom width post (3) to the channel sill.

b. The rear of the equipment may be anchored by one of
three procedures:

® The first method is by plug welds (4), Fig. 4-19, using the
anchor bolt holes in the rear sill angle (5). The plug weld
should receive a minimum “-inch bead around the
entire circumference of the anchor bolt hole.

¢ A second method of securing the rear sill angle (5) to the
channel sill (1) is the use of two linear fillet welds (2) for
each section. It is recommended that each weld be 212
inches leng (min.) with a %1e-inch fillet (min.).

[ 3 a
1504
B h B | (2]
ELEVATION (1] REAR 2
3 ENag)| \ |
2 [ 2
J:R 0
C IR
OPTIONAL
PLAN VIEW METHOD
1. Channel sill
2. 3/16-inch fillet weld
3. Front width post
4. Plug weld in anchor bolt hole
5. Rear sill angle
6. Rear width post

Fig. 4-19. Indoor equipment weld anchoring
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SECTION IV—Equipment Installation

® A third method for anchoring the rear of the equipment
is to remove therear sill angle (5) from the switchgear
and weld the rear bottom width post (6) to the channel
sill (1). These welds {2) should, like the front welds, have
a %s-inch (min.) fillet and each have a minimum length
of 2V inches.

C-2. Outdoor Equipment

Outdoor equipments are anchored after reassembly of the
separately shipped sections. The four anchor bolts should be
tightened with a torque of 45-55 ft-Ibs.

CAUTION: IF THE EQUIPMENT 1S TO BE SUB-
JECTED TO OPERATIONAL OR ENVIRONMEN-
TAL (SEISMIC) SHOCK LOADING, THE FACTORY
MUST BE CONSULTED FOR ANCHORING REC-
OMMENDATIONS,

D. Busway Connections

Busway runs must be aligned with openings in the equip-
ment and connected to the mating components electrically
and mechanically. A collar is mounted on the top of the
equipment cable compartment to which is bolted the busway
housing. See Fig. 4-20. The 4-20 NC bolts, washers, and
nuts for this mechanical connection are supplied with the

busway stub. The bolts should be tightened with a torque
of 7-9 ft-Ibs.

The power conductors in the busway stub are designed to
bolt directly to power connector blocks mounted on the
switchgear riser bus bars. These connections are made with
%-13 NC bolts supplied with the switchgear equipment.

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 0282A2048P009. A CAN
OF THIS GREASE IS SUPPLIED WITH THE EQUIP-
MENT. DO NOT PUT GREASE ON THE BOLT
THREADS AS THIS WILL AFFECT THE CLAMP-
ING FORCE EXERTED BY THE BOLT.

The recommended torque for tightening the ¥-13 NC bolts
connected the busway stub conductions to the riser bus
power connectors is 35-40 ft-1bs.

E. Control Wire Connections

For external control wiring, refer to Fig. 4-21 for switchgear
cable area dimensions, and connect the control wires to the
switchgear section as follows:

1. When control conduits enter the switchgear from
below, they should not extend more than one inch above the
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Fig. 4-20. Spectra Series™ Busway mounting
(front-entry)

Fig. 4-21. Floor plan and cable entry space—
indoor AKD-8
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floor. The control wires may be pulled through the conduits
before or after the switchgear is installed.

2. Route the control wires from the conduits through the
wiring traugh {cross-hatched area—2" x 7"—shown on Fig.
4-24) at the side of the cable compartment. Connect the
cables to the terminal blocks in accordance with the connec-
tion diagrams for the equipment.

3. If the control conduits enter from above, drill the top
cover within the available space indicated. See Fig. 4-21.
Control wires should be routed to the wiring trough and con-
nected to the terminal blocks as described previously.

F. Power Cable Connections

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 equipment. Ade-
quate electrical and mechanical clearances must be provided
between conduit, cables, and hus. Where the cables enter the
section, they can be lashed to optional cable supports at the
rear of the cable compartment as required. (See Fig. 3-22.)

Mechanical cable terminals are normally included with the
switchgear (compression terminals are supplied when
ordered) and are mounted at the ends of the breaker run-
backs in the cable compartment. Carefully follow the cable
manufacturer's recommendations for installation of cable.

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

For copper cables, coat the wires with GE lubricating grease
0282A2048P009, insert the cables into the terminals, and
tighten the set screws in accordance with torque values shown
in the torque value table for cable terminals in the addendum
of this manual. See Appendix A, Table A-1.

CAUTION: THE TORQUE VALUES SHOWN IN
THE TABLE ARE FOR DRY THREADS ONLY. DO
NOT GREASE OR OTHERWISE LUBRICATE THE
THREADS ON THE CABLE TERMINALS AS THIS
WILL PERMIT OVERTIGHTENING OF THE
SCREW AND CAUSE POSSIBLE DAMAGE TO
THE TERMINAL OR CABLE.
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For aluminum cables, wire brush the wire strands thor-
oughly. 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
in the torque Table A-3 in Appendix A of this Instruction
Book.

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

This should result in the oozing of compound material from
between individual strands. Wipe off any excess compound.

Boit the cable terminal connectors to the ends of the bars in
the cable compartment. A non-oxidizing grease, such as GE
lubricating grease 0282A2048P009 furnished with each equip-
ment, should be used at these connection surfaces. The bolts
should be tightened with a torque of 35-40 ft-Ibs.

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

G. Relays and Control Devices

Remove all blocking on relays and devices as shown in the
instructions accompanying the devices.
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H. Breaker Hoist
H-1. Indoor Equipment

Before attempting to install the hoist assembly on the switch-
gear equipment, it is necessary to remove the runner guide
from the hoist carriage as shown in Fig. 4-24. Do not dispose

Figure 4-22 shows the breaker hoist assembled on an indoor e guide since it must be reinstalled after mounting the

switchgear equipment. When supplied with indoor equip-
ment, the hoist is shipped in a separate carton completely
assembled, Fig. 4-23.

hoist on the equipment.

NOTE: Maximum recommended lifting capacity is
700 Ibs.

RUNNER

RUNNER

Fig. 4-23. Carton containing breaker lifting
device

Fig. 4-24. Removal of hoist runner guide

51




AKD-8 Low-voltage Switchgear
SECTION IV—Equipment Installation

The hoist should be lifted into position on top of the switch-
gear so that the end with the single roller is toward the rear
of the equipment, Fig. 4-25.

Fig. 4-27. Replacing the runner after completion
of hoist installation

Fig. 4-25. Positioning of hoist on top of
switchgear

The rear wheel can then be hooked under the channel and
the front wheels can be positioned on the front track. See
Fig. 4-26. The retaining angle at the rear should then be reas-
sembled. Stop clips are provided at each end of the front
track to prevent the hoist from rolling off the ends of the
track.

Fig. 4-28. Removing the bracket locking the
hoist dolly

After completion of the hoist installation, replace the runner
guide, Fig. 4-27, and remove the bracket, Fig. 4-28, locking
the hoist dolly on the carriage.

If the equipment has been shipped in sections, run the hoist
carriage over the assembled shipping split to check the
alignment of the hoist rail and runner. If necessary, adjust
the rail and/or runner for smooth operation of the rollers on
the hoist carriage.

Fig. 4-26. Rear wheel hooked under channel )
and front wheels on front track ﬂ )
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H-2. Outdoor Equipment

When the hoist is provided with outdoor equipment, it is
shipped mounted and secured in place. The shipping sup-
ports at either end of the hoist movable track must be
removed. To free the hoist dolly, remove the retaining clip
used to keep it in place during shipment, as shown in

Fig. 4-29.

l. Final Inspection

Make a final inspection to see that no tools, construction
materials, or other foreign matter have been left in the
switchgear equipment.

Fig. 4-29.

Removing retaining clip to free hoist
dolly
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5.1—General

A. Inspection and Preparation of Circuit
Breakers

Before installing, operating, or removing a circuit breaker,
refer to the breaker instruction manual for preparation,
inspection, and test. Check thoroughly for damaged or loose
parts and for any dirt or foreign matter which may be in the
breaker. Be sure that a thin film of GE lubricating grease
0282A2048P009 is present on primary disconnects of the
switchgear before installing the breaker.

B. Circuit Breaker Installation
To install a circuit breaker, proceed as follows:

1. Before installing a breaker, check the tightness of the
bolted joints in the primary disconnect bars. Refer to torque
value table, Appendix A, Table A-1, in this manual for the
proper torque values. Also check the contact areas on each
primary disconnect bar or cluster of fingers for foreign mat-
ter that may have accumulated. Clean these areas if nec-
essary. Be sure that a thin film of GE lubricating grease
0282A2043P009 covers the contact areas before putting a
breaker in the compartment.

2. Check to see that the breakers match their respective
compartments. Each breaker is assigned a part or mark num-
ber. This number is shown on the breaker sheets of the sum-
mary, the front view drawings, the breaker nameplate, and on
the identification card on the breaker shipping carton.

3. Tolocate the breaker in the proper compartment, refer
to the breaker location list on the front view drawing. Find the
proper breaker by the identification card on the breaker car-
ton or the mark number on the breaker nameplate. All identi-
cal breakers will have the same mark number.

FRONT OF
COMPARTMENT |

PIN IN FRONT
POSITION A SLOT

RIGHT SIDE \ l

RAIL

Fig. 5-1. Section view of rejection pin mounting
used in AKR-30/30H, AKR-50/50H, and
AKRT-50 compartments
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C. Rejection Feature

Drawout breakers of the same type and rating are inter-
changeable in their equipment compartments. Drawout
breakers of different frame size, type, or short-circuit rating
are intentionally made non-interchangeable to prevent
inserting the wrong type breaker into a drawout compart-
ment; unique ‘'rejection hardware' is affixed to each breaker
and its compartment. When the wrong type breaker is placed
on the compartment drawout rails, the bracket on the
breaker and the pin on the rail assembly do not mate, and
thus prevent the breaker from seating on the rails.

EXCEPTION: A breaker with a high short-circuit
rating will fit a compartment keyed for a lower
short-circuit rating. For example, a AKR-30H
breaker can be inserted into an AKR-30 compart-
ment. An AKR-30 breaker, however, will be
rejected by an AKR-30H compartment.

Figures 5-1 and 5-2 illustrate the rejection pin mounting used
in AKR-30/30H, AKR-50/50H and AKRT-50 compartments.

The AKR-75 and 100breakers and their fuse carriages are
equipped with different style brackets which mate with pins
on the drawout rail assembly as shown in Figs. 5-3 and 5-4.

Fig. 5-2. Photograph of rejection pin mounting
used in AKR-30/30H, AKR-50/50H, and
AKRT-50 compartments

)
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TRAY ASSEMBLY TRAY ASSEMBLY

Fig. 5-3. Section view of drawout rail
assemblies used in AKR-75 and
AKR-100 compartments

Fig. 5-4. Photograph of drawout tray assembly

ments

used in AKR-75 and AKR-100 compart-

NOTE: If a breaker is rejected by the drawout
rails, check the breaker type and rating against
the job drawing.

The complete rejection pin pattern code is included in
Appendix B.

5.2—Installing the AKR Circuit
Breakers
A. Prior to Installation

Prior to lifting a breaker to its intended compartment loca-
tion, observe the following precautions:

PRECAUTIONS

1. Check the compartment to ensure that it is free
of foreign objects.

2. Verify that the breaker is the correct type for
that compartment.

3. Ensure that the breaker is OPEN.

4. Apply a thin fresh coat of GE lubricating grease
0282A2048P009 to the breaker's primary and
secondary disconnects.

5. Ensure that the racking on the breaker are cor-
rectly positioned for initial engagement with
the pins in the compartment. To do this, insert
the racking handle and rotate it fully counter-
clockwise.

B. Installation Procedures
To install the AKR circuit breakers, proceed as follows

1. Carefully place the breaker in front of the section in
which it is to be installed. See Fig. 5-5.

2. Open the breaker compartment door by squeezing the
pinch-type latch.

3. Using the switchgear hoist or a suitable lifting mecha-
nism (and spreader rig for AKR-30/50 and AKRU-30/50
breakers), raise the breaker about one-half inch above the
elevation of the rails. See Fig. 5-6. Insert the spreader bar
hooks in the forward slots for non-fused AKR-30/50 breakers
and in the rear slots for fused AKRU-30/50 models,

WARNING: DO NOT STAND UNDER THE
CIRCUIT BREAKER DURING THE HOISTING
OPERATION.
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i e A ittt b g
S e

Fig. 5-5. Pay out hoist cable. Attach hoist to Fig. 5-7. Pull rails out completely from the cir- '
circuit breaker cuit breaker compartment ‘) j

Fig. 5-6. Hoist breaker about one-half inch Fig. 5-8. Lower the breaker onto locating pins on )
above rails the tray. Remove the hoist cable. .46

56




¢ )

SECTION V—Installing and Removing Circuit Breakers

CAUTION: WHEN USING THE SWITCHGEAR
HOIST, DO NOT UNWIND THE CABLE COM-
PLETELY FROM THE DRUM. TO LIFT THE
BREAKER, TURN THE HOIST OPERATING
CRANK CLOCKWISE. TO LOWER THE BREAKER,
TURN THE HOIST OPERATING CRANK COUN-
TERCLOCKWISE.

4. Pull the rails out completely from the circuit breaker
compartment, Fig. 5-7. Due to a different drawout mecha-
nism for the larger AKR-75/100 breakers, refer to Section 5.3
for specific details on mounting these breakers on their
drawout trays.

5. Slowly lower and guide the breaker to allow the breaker
mounting pins to drop into the slots in the rails. See Fig. 5-8.
Remove the lifting device. Failure to seat properly may indi-
cate the breaker is being barred by the rejection pins in the
drawout rails. With the AKR-30/50 or AKRU-30/50 breakers,
the breaker is now completely mated to the drawout mech-
anism (rails). With the AKR-75/100 breakers, it is necessary
to bolt the breaker to the drawout tray.

6. Push the breaker into the compartment until it reaches
the rail stops. See Fig. 5-9. This is the DISCONNECT position.
At this point, the racking arms must be positioned to engage
the fixed racking pins in the compartment.

7. Close the compartment door.

8. Engage the racking handle. With the AKR-30/50 and
AKRU-30/50 breakers, the racking handle is engaged by
pushing the trip button in the breaker escutcheon, sliding
the cover below it to the right, and inserting the handle on
the jackshaft. See Fig. 5-10.

9. Rotate the handle clockwise as far as it will go. Toward
the end, a high force will be felt as the disconnect fingers
on the breaker engage the stationary studs. Several turns
later, the stop will be encountered. The position indicator
on the side of the breaker escutcheon will display the word
CONNECTED, flush with the breaker door.

Fig. 5-9. Push the breaker in completely. Close
the door.

L

Fig. 5-10. Engage the racking crank with the
racking screw (AKR-30/50)
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5.3—Mounting the AKR-75/100
Circuit Breaker on the
Drawout Tray

WARNING: DO NOT STAND UNDER THE
CIRCUIT BREAKER DURING THE HOISTING
OPERATION.

CAUTION: WHEN USING THE SWITCHGEAR
HOIST, DO NOT UNWIND THE CABLE COM-
PLETELY FROM THE DRUM. TO LIFT THE
BREAKER, TURN THE HOIST OPERATING
CRANK CLOCKWISE. TO LOWER THE
BREAKER, TURN THE HOIST OPERATING
CRANK COUNTERCLOCKWISE.

To mount the AKR-75/100 circuit breaker on the drawout
tray, proceed as follows:

1. Pull the drawout tray all the way out to its WITHDRAWN
limit.

2. Lower the breaker over the tray until it is about one-half
inch above the two dowel pins on the tray. Push the breaker
back into the compartment until the rear bottom flange of the
breaker rests against the guides behind the dowel pins.

3. Slowly lower and guide the breaker onto the tray so the
holes in the rear flange fit over the two dowel pins. When
correctly positioned on the dowel pins, the breaker's rear
and side bottom flanges will rest firmly on the tray.

NOTE: Failure to seat properly may indicate the
breaker is being barred by the rejection pins in
the draw out rails.

4. Secure the breaker to the tray by inserting and tighten-
ing two ¥s-inch hex head screws into the front holes of its
side flange as shown in Fig. 5-11.

5. Push the breaker into the compartment until the spring
discharge stop engages, preventing further movement. This
is the DISCONNECTED position. At this point, the racking
cams are positioned to engage the fixed racking pins in the
compartment, ready to begin the racking motion.
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Fig. 5-11. Securing AKR-75/100 breakers to

drawout tray

Fig. 5-12. Release lever used on manually

operated breaker models in place of
spring discharge interlock
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NOTE: Manually operated breaker models do not
employ a spring discharge interlock. tt is unnec-
essary because their operating mechanism never
statically position the springs in a fully charged
state. However, to provide the necessary means
for mechanically securing the breaker in the
DISCONNECTED pasition, a position stop is
employed. It has a release lever (Fig. 5-12)
marked “Push to Withdraw'' and is located in the
same place as the spring discharge release lever
on electrically operated breakers.

5.4—Removing the AKR-30/50/T50
and AKRU-30/50 Circuit
Breakers

WARNING: DO NOT STAND UNDER THE
CIRCUIT BREAKER DURING THE LOWERING
OPERATION.

CAUTION: WHEN USING THE SWITCHGEAR
HOIST, DO NOT UNWIND THE CABLE COM-
PLETELY FROM THE DRUM. TO LIFT THE
BREAKER, TURN THE HOIST OPERATING
CRANK CLOCKWISE. TO LOWER THE
BREAKER, TURN THE HOIST OPERATING
CRANK COUNTERCLOCKWISE.

To remove the AKR-30/50/T50 and AKRU-30/50 circuit
breaker, proceed as follows:

1. With the door closed and latched, trip the breaker.

2. Insert the racking handle and rotate it counterclockwise
until the breaker travels from CONNECTED through TEST to
the DISCONNECTED position, as indicated by the jackscrew
coming to a stop. This operation should be performed with
the door closed. If the breaker closing spring is fully charged,
it will be automatically discharged a few turns before the end
of the racking action,

3. Open the compartment door. Pull the breaker out to the
limit of rail travel. This is the WITHDRAWN position.

4. Before proceeding, visually check the breaker's spring
charge and close indicators to verify that breaker is open and
the springs are discharged.

5. Attach the lifting device and hoist the breaker until its
mounting pins clear the rail's slots.

6. Push the drawout rails back into the compartment.

7. Swing the breaker forward until the primary discon-
nects clear the compartment.

8. Lower the breaker onto a flat surface free of protrusions
that could damage the breaker’s internal parts.

5.5—Removing the AKR-75/100
Circuit Breakers

WARNING: DO NOT STAND UNDER THE
CIRCUIT BREAKER DURING THE LOWERING
OPERATION,

CAUTION: WHEN USING THE SWITCHGEAR
HOIST, DO NOT UNWIND THE CABLE COM-
PLETELY FROM THE DRUM. TO LIFT THE
BREAKER, TURN THE HOIST OPERATING
CRANK CLOCKWISE. TO LOWER THE
BREAKER, TURN THE HOIST OPERATING
CRANK COUNTERCLOCKWISE.

To remove the AKR-75/100 circuit breakers, proceed as
follows:

1. With the door closed and latched, trip the breaker.

2. Insert the racking handle and rotate it counterclockwise
until the breaker travels from CONNECTED through TEST to
the DISCONNECTED position, as indicated by the jackscrew
coming to a stop. This operation should be performed with
the door closed.

3. Open the door. On electrically operated breakers,
depress the spring discharge lever (Fig. 5-12) to discharge
the breaker's closing springs. While holding this lever
depressed, pull the breaker all the way out to its WITH-
DRAWN position. On manually operated breakers, this
release lever is labeled "PUSH TO WITHDRAW."

4. Before proceeding, visually check the breaker's spring
charge and close indicators to verify that the breaker is open
and the springs are discharged.

5. Remove the two %-inch hex head screws (Fig. 5-11)
which fasten the breaker to the compartment tray.

6. Attach the lifting device to the cutout notches in the
top wraparound frame of the breaker, using care to prevent
damage to the wiring.

7. Lift the breaker approximately one-half inch off the
dowel pins. Push the tray back into the compartment.

8. Swing the breaker forward until the primary discon-
nects clear the compartment, Lower the breaker onto a flat
surface free of protrusions that could damage the breaker’s
internat parts.
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5.6—Installing and Removing
AKRU-30/50 Fused Circuit
Breakers

Except for the open fuse lockout device and the integrally-
mounted fuses on the upper studs, the AKRU-30 and -50
breakers are identical to the unfused AKR-30 and -50 models.
To compensate for added weight of the fuses and their
mounting supports, the lifting hoist spreader bar hooks must
engage the rear (away from escutcheon) slots on the breaker
frame. Later production breakers have one slot on each side
located for correct balance. The procedural steps for install-
ing and removing the AKRU-30/50 breakers from the AKD-8
switchgear equipment are the same as that described in
paragraph 5.4 for non-fused AKR-30/50 breakers.

5.7—Installing Fuses in AKRU-30/50
Circuit Breakers

The fuses on AKRU-30/50 breakers are mounted on the line
side primary disconnect CONDUCTORS. The Class L fuses
are mounted as shown in Fig. 5-13. Other than the 800A size,
which has a single mounting hole per tang, each Class L fuse
tang has two holes sized for one-half inch bolts.

Appendix G includes a tabulation of the range of fuse sizes
available for these breakers including catalog numbers of
both General Electric CLF and Gould Shawmut Fuses.

Class J fuses rated 300 through 600A have one mounting
hole per tang. The 300, 350 and 400A sizes require copper
adapter bars as shown in Fig. 5-14.

—_———n

ADAPTER BARS (COPPER)

Fig. 5-14. Mounting for 300, 350, and
400-ampere Class “J”" fuses on
AKRU-30 breakers

A special fuse is available for use with AKRU-50 breakers.
This fuse provides a melting time-current characteristic that
coordinates with 1600A trip devices. Compared physically
with a 2500A, NEMA Class L fuse, the special fuse is more
compact (shorter) and its tangs are specially configured and
offset to achieve the required pole-to-pole fuse spacing. A
special primary disconnect assembly mounts directly on the
outboard tang of the fuse. Because of their unique mounting
provisions, the following procedure should be adhered to
when replacing these fuses (Fig. 5-15):

1. Special 2500A fuse
2. Disconnect key

4. Upper barrier
5. Primary disconnect

3. Heat sink

Fig. 5-13. Typical mounting for Class “L”
fuse on AKRU-30/50 breakers
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Fig. 5-15. AKRU-50 breaker with special
2500-ampere fuse
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1. Remove the primary disconnect assembly from the fuse

tang. This is accomplished by first loosening the two keys dure. Ensure that the mating taces of the fuse and heat sink

6. Install the new fuse by reversing the disassembly proce-

(2), Fig. 5-15, via their holding screw and pulling them are clean.

upward and out. After the keys are removed, pull the discon-
nect assembly off the end of the fuse tang.

NOTE: This removal does not disturb the discon-
nect's clamping force adjustment,

2. Remove the upper barrier (4).

3. Detach the inboard end of the fuse by removing the two
¥%-13 NG bolts. A ratchet and socket with a short extension
will be required.

4. Remove the heat sink {3).
5. Remove the fuse.

CAUTION: WHEN REPLACING THE FUSE IN THE
RIGHT POLE (PLAN VIEW) OF THE BREAKER,
NOTE PARTICULARLY THAT THIS FUSE IS
MOUNTED DIFFERENTLY FROM THE OTHER
TWO FUSES. AS SHOWN IN FIG. 5-16, FOR THIS
PHASE THE FUSE IS ROTATED 180 DEGREES
ABOUT ITS AXIS SO THAT ITS INBCARD TANG IS
POSITIONED BENEATH THE BREAKER STUD.
THIS TANG IS OFFSET WITH RESPECT TO THE
OPPOQSITE END, (FIG. 5-17), SO THAT ROTATING
THE FUSE DOES NOT ALTER THE POSITION OF
THE PRIMARY DISCONNECT.

i

FUSE TANGS POSITIONED
BREAKER ON TOP OF BREAKER STUD
STUD

FRONT OF BREAKER

A \

FOR THIS POLE ONLY,
FUSE IS ROTATED 180°
TO POSITION TANG
BENEATH BREAKER STUD

[ N

OR

PRoSi |eceg| e\
V4

2500A FUSE
TANG BOLT HOLES IN USE

IN USE GF9F2500AK

A4BX2500GE

® O© ® © ® @

DIRECTLY ON OUTBOARD

\ PRIMARY DISCONNECT ASSEMBLY MOUNTS

FUSE TANG

Fig. 5-16. Plan view of AKRU-50 breaker showing 2500-ampere fuse tang positions
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HEAT
BREAKER SINK

PRIMARY /
DISCONNECT

ASSEMBLY

Fig. 5-17. Mounting for special 2500-ampere
fuse on AKRU-50 breaker

5.8—Installing and Removing Fuse
Rollout Elements (FRO)—
30-Inch Wide Compartments

The FRO is racked into and out of its compartment just like a
breaker. However, the fuse and breaker compartments each
are equipped with keylocks to prevent racking the FRO when
its associated breaker is closed. The FRO also utilizes a
rejection pin scheme similar to that used on AKR-75/100
breakers, to prevent installation of an incorrect FRO.

All FRO models feature a hinged, perforated steel screen
panel in front of the fuses as shown in Fig. 5-18. This panel
can be opened to allow access to the fuses, Fig. 5-19, only
when the FRO is in the WITHDRAWN position. In all other
positions, an interference plate attached to the right side of
the panel prevents it from being opened. Operation of the
breaker compartment keylock is the same for all models.
With the breaker open, the key can be removed; this extends
the lock bolt, thereby maintaining the breaker in a trip-free
state while in the CONNECTED position. The breaker

can be racked at will regardless of the keylock position.
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Fig. 5-18. Fuse rollout carriage (FRO) showing
hinged, perforated steel screen panel

Fig. 5-19. View showing perforated panel open
to allow easy access to fuses

The FRO compartment is KEY INTERLOCKED with the
associated breaker immediately above. The FRO racking
mechanism is locked in an inoperative position until a key
is inserted in the FRO key interlock, Fig. 5-20. The key is
captured in the breaker compartment KEY INTERLOCK,
Fig. 5-21, and is not released until the breaker is tripped.
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The breaker is prevented from being closed until the key
is reinserted and captured in the breaker compartment
key interlock mechanism.

Secondary disconnects on the FRO provide the voltage sig-
nals across each fuse to the OPEN FUSE LOCKOUT DEVICE
on the associated circuit breaker, Fig. 5-22.

) | W

Fig. 5-21. Key is captured in key interlock until
breaker is tripped

Fig. 5-20. View showing insertion of key in FRO
key interlock to release FRO racking
mechanism

Fig. 5-22. View showing Open Fuse Lockout

Device on the associated breaker
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6.1—General

After the equipment has been installed and ali connections
made, it must be tested and inspected before it is putin
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.

WARNING: THE EQUIPMENT MUST BE COM-
PLETELY DE-ENERGIZED WHILE THE TESTS
ARE IN PROGRESS.

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 pur-
chaser or his consultant; therefore, the settings of these
devices must be made by the purchaser. When the equip-
ment is shipped from the factory, the time dial of all inverse-
time induction disc relays (i.e., JAC types) is set to zero to
prevent contact bounce during transportation.

NOTE: The trip setting adjustments of the trip
programmer on circuit breakers may be in any
position when shipped from 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 equipment as a whole will
depend on the type and function of the equipment. Tests
which should be performed, however, include circuit breaker
operation, and switchgear meggering, phasing, and ground-
ing 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 75 percent of the IEEE factory test voltage.

For the power circuit, the IEEE factory test voitage is two
times switchgear rating plus 1000 volts. See Table VI-1.
Potential and control power transformers must be discon-
nected during high-voltage testing.

Table VI-1
Switchgear Voltage Rating Test Voitage, ac RMS
600V 2200V
480V 1960V
240V 1480V
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6.2—Key Interlocks

After initial installation of the switchgear equipment, all nec-
essary interlock keys should be inserted into the appropriate
locks and all spare keys should be stored in a location in
accordance with the owner’s established procedures.

CAUTION: REFER TO THE KEY INTERLOCK
SCHEMATIC INCLUDED iN THE SUMMARY FUR-
NISHED WITH THE EQUIPMENT TC DETERMINE
THE SEQUENCE OF OPERATION AND THE
CORRECT NUMBER OF OPERATING KEYS
REQUIRED. THIS PRECAUTION IS NECESSARY
SINCE THE IMPROPER USE OF SPARE KEYS
WILL DEFEAT THE INTERLOCKING SCHEME.

6.3—Breaker Operation Test

All compartments housing AKR circuit breakers have a TEST
position in which the breaker primary contacts are discon-
nected while the secondary contacts are still engaged. This
TEST position permits complete testing of the electrical con-
trol circuit 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 func-
tioning properly.

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

Refer to the appropriate breaker instruction manual for other
pre-operational checks on the breakers.

6.4—MicroVersaTrip™ RMS-9
Programmer

The calibration of the MicroVersaTrip™ programmer should
be checked with the Type TVRMS test kit, a portable instru-

ment designed for the field testing of MicroVersaTrip solid-
state programmers. The complete trip system is comprised

of the following components:

1. Solid-state Programmer
2. Phase Current Sensors
3. Filux Shift Magnetic Trip Device

4. When applicable, a Neutral Sensor for units containing
a Ground Fault Trip element.

¢ )
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SECTION VI—Testing and Inspection

All components, except the Neutral Sensor, are integrally
mounted in the circuit breaker. When used, the Neutral Sen-
sor is separately mounted in the bus or cable compartment
of the switchgear. In drawout construction, it is automatically
connected to the programmer in the breaker via a drawout
secondary disconnect block.

CAUTION: NEVER DISENGAGE THE PROGRAM-
MER ON A BREAKER THAT IS ENERGIZED AND
CARRYING LOAD CURRENT. THIS WILL OPEN-
CIRCUIT THE CURRENT SENSORS, ALLOWING
DANGEROUS AND DAMAGING VOLTAGES TO
DEVELOP.

Compiete Instructions for testing the programmer are included
with the test set, The publication number is GEK-97367.

6.5—Epic MicroVersaTrip™
Programmer

Complete instructions are included in publication GEI-72110
and GEH-5375.

6.6—Final Steps to Be Taken Before
Energizing Equipment

The foliowing steps should be taken before energizing the

equipment:

1. Manually exercise all switches, circuit breakers, and
other operating mechanisms to make certain they are prop-
erly aligned and operate freely.

2. Conduct an electrical insulation resistance test to make
sure the switchgear is free from short circuits and grounds.
This should be done both phase-to-ground and phase-to-
phase with the switches or circuit breakers both opened and
ctosed.

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

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

5. Test the ground fault protection system (it furnished) in
accordance with the manufacturer's instructions.

6. Set the adjustable current and voltage trip mechanisms
to the proper values. Experience has indicated that damage
from faults can be reduced if the devices used for overioad
and short circuit protection are set to operate instanta-
neously {that is, without intentional time delay) at 115 per-
cent of the highest value of phase current which is likely to
occur as the result of any anticipated motor starting or
welding currents.

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

8. Check to determine that all grounding connections are
made properly.

9. Remove all debris, scrap wire, etc., from the switchgear
interior before closing the enclosure.

10. Install covers, close daors, and make certain that no
wires are pinched and that all enclosure parts are properly
aligned and tightened.
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7.1—Circuit Breaker Operation
A. General

Included below are abbreviated operating instructions for
AKR and AKRU circuit breakers. Before activation of the
circuit breakers or operation of the switchgear equipment,
thoroughly read. and be familiar with, the circuit breaker
manuals which will be supplied as supplementary informa-
tion to this manual.

B. Manually Operated Breakers

B-1. Closing Manually Operated AKR Circuit
Breakers

Manually operated AKR breakers are equipped with a handle

and a push button marked CLOSE on the front of the

escutcheon. The closing spring must be charged first.

1. FOR AKR-30 AND AKR-50 BREAKERS—A complete
charge is accomplished by either rotating the handle coun-
terclockwise back to the normal position or by using three
similar cycles of about 50 degrees each.

2. AKR-75 AND AKR-100 BREAKERS—These breakers
require the handle to be rotated counterclockwise through
120 degrees and then back, for four cycles. The circuit
breaker will close after approximately seven degrees travel
of the fourth clockwise movement. A charge-indicator, num-
bered one to four and visible through the breaker escutch-
eon, indicates the number of complete handle movements
performed.

B-2. Tripping Manually Operated AKR Breakers

A mechanically operated trip button, mounted on the breaker
escutcheon, operates the trip shaft to open the breaker.

C. Electrically Operated Breakers

Electrically operated breakers may be closed by ac control
power, or dc (normally station or standby battery) control
power. Refer to elementary diagrams for information on
control circuitry.

The breakers may be controlled by a push-button switch on
the breaker escutcheon, by a breaker control switch, or by a
relay contact. The control switch or relays may be located in
the equipment which houses the breaker, or may be installed
in a remote location. Fuses are located in the instrument tray
just above the breaker compartment.

D. Electrical Tripping of AKR Breakers

A shunt trip device is used for electrical tripping. A normally

open auxiliary switch “a'’ contact opens the control circuit
after the breaker opens.
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7.2—Circuit Breaker Drawout
Operation
A. Breaker Positions

Refer to Fig. 7-1. The drawout operation features four
positions:

1. CONNECTED—In the CONNECTED position, the pri-
mary and secondary disconnects are fully engaged. The
breaker must be tripped before it can be racked in or out of
this position.

2. TEST—When in the TEST position, the primary con-
tacts are disconnected, but the secondary contacts remain
engaged. This allows complete breaker operation without
energizing the primary circuit.

3. DISCONNECT—In the DISCONNECTED position, nei-
ther primary or secondary contacts are made. Breakers may
be racked between these three positions with the compart-
ment door closed.

4. WITHDRAWN—With the door open, the breaker can be
pulled out manually from the DISCONNECTED to the WITH-
DRAWN position. Here, the breaker is completely out of its
compartment, ready for removal.

Fig. 7-1. AKD-8 switchgear circuit breaker in
drawout position

L
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B. Drawout Operation

All breakers are supported on telescoping drawout rail
assemblies mounted on the side walls of the breaker com-
partments. On small frame breakers (AKR-30/50/50T), two
pins on each side of the breaker rest in slots in the rails.
On large frame breakers (AKR-75/100), the rails are part of
a drawout tray to which the breaker is bolted.

Motion is provided by a mechanism mounted on the breaker.
This mechanism drives racking cams which engage pins
anchored to each side of the compartment.

The cams are driven by a removable racking handle which
engages the mechanism. On small frame breakers, the han-
dle is inserted through an opening in the breaker escutch-
eon; on large frame breakers, the handle is inserted in an
opening in the left side of the door.

Turning the handle in a clockwise direction drives the
breaker into the compartment. As the breaker disconnect fin-
gers engage the stationary studs, a high force will be felt.
Turn the racking handle as far as it will go to be sure the
disconnect fingers are completely engaged.

The position of the breaker is indicated by markings which
appear on both sides of the breaker escutcheon as it moves
through the door cutout.

7.3—Front Doors

A. Operation

The front access doors on all general AKD-8 Switchgear are
hinged and equipped with a pinch-type latch, Fig. 7-3. To
open the door, place your thumb and forefinger on the latch
and squeeze.

B. Removal and Installation

Refer to Fig. 7-3 and remove or install the switchgear front

doors.

B-1. Door Removal

To remove the AKD-8 Switchgear door, proceed as follows:
1. Open door.

2. Remove the two screws holding the top hinge pin plate
to the inside of the door flange. Remove hinge. See Fig. 7-3.

3. Move the top of the door away from the switchgear and
lift the door out of the lower hinge pin socket.
B-2. Door Installation
To install the AKD-8 Switchgear door, proceed as follows:

1. Place lower hinge pin into hinge pin socket on
switchgear. See Fig. 7-3.

2. Swing door open and align hinge pin socket.

3. Install hinge pin plate into door with pin inserted in
socket. Secure the hinge pin to the door with the two
attaching screws.

4. Close door.

Fig. 7-2. AKD-8 switchgear front access doors
are hinged with pinch-type latch

HINGE PIN

0.25 INCH ASSEMBLY

Fig. 7-3. Drawing showing front access details
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7.4—AKD-8 Switchgear Accessories
A. Future Circuit Breaker Compartments

Breaker compartments designed for future use are complete
and ready to use. These breaker compartments have a plastic
panel to cover the door cutout, Fig. 7-4, and a protective

steel barrier to shield live primary stabs. To prepare the cir-
cuit breaker compartment for use, remove the plastic outer
cover and protective steel barrier.

WARNING: TERMINALS BEHIND THE STEEL
BARRIER MAY BE ELECTRICALLY HOT.

Fig. 7-4. Future-use breaker compartments

B. Circuit Breaker Key Interlock
B-1. General

A circuit breaker key interlock is available to provide protec-
tion against unauthorized operation. See Fig. 7-5. The key
interlock is mounted with two one-way screws and lock-
washers on the left side of the breaker compartment.

The interlock system is designed so that the key may be
removed from the lock only if the breaker is tripped and the
lock bolt is extended. With the bolt extended, the breaker is
rendered trip free only in the CONNECTED position in this
compartment.

The breaker may be operated (closed and tripped) in the
TEST or DISCONNECTED positions even when the lock bolt
is extended and the key removed.
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Fig. 7-5. View showing circuit breaker key in-
terlock to provide protection against
unauthorized operation

B-2. Key Interlock Operation Check

The operation of the key interlock should be checked as
follows:

1. With the breaker in the CONNECTED POSITION, man-
ually trip the breaker. This then allows the interlock trip slide
to be pushed in. When the trip slide is in, the lock bolt may be
extended and the key removed. The breaker will remain trip
free in the CONNECTED position until the key is returned and
the lock bolt is retracted.

2. |f desired, the breaker may be moved to either the TEST
or DISCONNECTED position while the key is removed from
the lock. In these positions, the breaker can be operated for
checking or maintenance.

C. Rackout Mechanism Padlock Device
C-1. General

A rackout mechanism padlock device is available to prevent
unauthorized racking of the breaker. The rackout mecha-
nism for AKR-30, AKR-50, AKRU-30 and AKRU-50 circuit
breakers may be locked in either the DISCONNECTED, TEST
or CONNECTED position. AKR-75 and AKR-100 circuit break-
ers may be locked in the DISCONNECTED or TEST position.

C-2. Padlocking the AKR-30/50/T50 AND AKRU-30/50
Breakers. (See Fig. 7-6.)

To padlock these breakers, proceed as follows:
1. The circuit breaker compartment door must be opened

to put the padlock on; however, there is no interference with
the door after the padlock has been placed in position.

2. With the breaker moved to the appropriate position,
push down on the sliding lock plate until its holes are aligned
with those in the post plate. Insert and lock the padlock.
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Fig. 7-6. Racking mechanism padlock device
(AKR-30/50/T50 and AKRU-30/50
breakers)

C-3. Padlocking the AKR-75/100 Breakers.
(See Fig. 7-7.)
1. The circuit breaker compartment door must be opened
to put the padlock on; however, there is no interference with
the door after the padlock has been placed in position.

2. The padlock device will permit locking the cradle in the
DISCONNECTED or TEST position. Hasps, which pivot on the
corner post in combination with the circuit breaker crank
interlock, prevent movement of the breaker from its locked
position.

3. Align the appropriate hasp (front hasp for DISCON-
NECTED position or rear hasp for TEST position), insert, and
lock the padlock.

D. Installing and Removing Metering
Current Transformers

WARNING: DO NOT OPERATE ANY CURRENT
TRANSFORMER WITH SECONDARIES OPEN-
CIRCUITED. BE SURE TO SHORT CIRCUIT
SECONDARY BEFORE MOVING A CURRENT
TRANSFORMER.

Fig. 7-7. Racking mechanism padlock device
(AKR-75/100 breakers)

Current transformers (CT's) for metering are generally
mounted on the stationary primary disconnect studs in the
breaker compartment and are readily accessible for inspec-
tion and replacement. In some applications they are located
in the bus compartment or in the transition section.

When current transformers are mounted in device compart-
ments, care must be exercised when installing or removing
transformer mounting screws so as not to strip the holes in
the plastic base. Do not torque screws over nine ft/Ibs.

E. Removing Shutter Units

Visual inspection of primary disconnects and CT's can be
made by first removing the breaker and opening the shutters
manually. This is done by pressing the left and right hand
actuating rollers toward the rear of the compartment simulta-
neously. This is a two-hand operation.

If it is necessary to perform work on the primary disconnects
or CT’s, it is necessary to remove the entire shutter unit.
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E-1. Removing an AKR-30/50 or AKRU-30/50

WARNING: UNLESS THE PROCPER PRECAU- Shutter Unit
TIONS ARE TAKEN, THE REMOVAL OF A To remove these shutter units, proceed as follows:
gﬁgggré;%g;ggfE.:BSBLHRENHAZARD OF 1. The shutter unit frame is mounted on the vertical

' stringers located at each side of the rear of the breaker
DO NOT REMOVE THE SHUTTER UNIT UNLESS compartment. See Fig. 7-8.

THE EQUIPMENT HAS BEEN DE-ENERGIZED. 2. Take out two Ys-inch hex head screws on each side of

FAILURE TO DO THIS CAN RESULT IN SERIOUS the frame. A socket wrench with a 7e-inch driving head with
INJURY. 4-inch extension will be needed.

2,
]|

[ &

1. Frame assembly 7. Support block 13. Screw
2. Frame assembly B. Support block 14. Ring
3. Shutter Actuator 9. Bottom shield 15. Spring
4. Bottom shutter 10. Connector link 16. Complete upper shield assembly
5. Top shield 11. Spring 17. Shield cover
6. Center shield 12. Spring 18. Label
Fig. 7-8. AKD-8 circuit breaker shutter unit (AKR-30/50 breakers) @ .
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1. Side frame assembly {right)
2. Side frame assembly (lef)
3. Movable shieid assembly

4. Front shield
5. Shutters
6. Shutter actuator

Fig. 7-9. AKD-8 circuit breaker shutter unit {AKR-75/100 breakers)

3. Carefully remove the entire shutter frame. It is neces-
sary to tip the bottom of the frame slightly forward to disen-
gage the flange at the top of the frame from the vertical
shield across the top of the rear compartment wall.

4. The frame is then maneuvered forward past the cam

plates on each side, then upward and forward over the
cam pins.

E-2. Removing an AKR-75/100 or Fuse Roll Out
Shutter Unit

To remove these shutter units, proceed as follows.

1. First, withdraw the drawout undercarriage. The shutter
unit frame is mounted to the vertical stringers located at
each side of the rear of the breaker compartment.

2. Take out four Yi-inch hex head screws on each side of
the frame. A socket wrench with a 7e-inch driving head with
8-inch extension will be needed. See Fig. 7-9.

3. Carefully remove the entire shutter frame, lifting it
slightly to clear the rollout undercarriage.

NOTE: If the compartment contains a position
switch (Fig. 7-10), it must be moved slightly to
allow the frame to be taken out. To do this,
remove two Ya-inch hex head screws which hold
the position switch mounting bracket to the right
stringer of the compartment. Itis not necessary to
disconnect the wiring. The switch and its bracket
can be moved enough to clear the shutter frame
as it is removed.
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Fig. 7-10. Position switch assembly (AKR-75/100 breakers)

F. Installing a Shutter Unit

F-1. Installing an AKR-30/50 or AKRU-30/50
Shutter Unit

WARNING: UNLESS THE PROPER PRECAU-
TIONS ARE TAKEN, THE INSTALLATION OF A
SHUTTER UNIT PRESENTS THE HAZARD OF
ELECTRICAL SHOCK AND BURN.

DO NOT INSTALL THE SHUTTER UNIT UNLESS
THE EQUIPMENT HAS BEEN DE-ENERGIZED.

FAILURE TO DO THIS CAN RESULT IN SERIOUS
INJURY.

To install these shutter units, proceed as follows:

1. Carefully maneuver the shutter frame into the compart-
ment, first lifting it over the cam pins on each side wall and
past the cam plates.

2. Tip the upper edge back so it will slip up behind the
vertical shield at the top rear of the compartment.

3. Position the rear flanges of the shutter frame against
the vertical stringers at the rear corners of the compartment.
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4. Align the holes in the flange and drive in two V-inch hex
head screws using a 7es-inch driver with a socket wrench
with a 4-inch extension.

5. Check the operation of the moveable shutters by press-
ing the left and right hand actuating rollers toward the rear of
the compartment.

F-2. Installing an AKR-75/100 Fuse Roll Out
Shutter Unit

To install these shutter units, proceed as follows:
1. First, withdraw the drawout undercarriage.

2. Carefulty maneuver the shutter frame into the compart-
ment, lifting it slightly to clear the roll out undercarriage.

3. Position the rear flanges of the shutter frame against
the vertical stringers at the rear corners of the compartment.

4. Align the holes in the flange and drive in four Ya-inch
hex head screws using a %e-inch driver with a socket wrench
with 8-inch extension.

5. Check the operation of the moveable shutters by press-
ing the left and right hand actuating rollers toward the rear of
the compartment.

SECTION Viil—Energizing the Switchgear

8.1—Before Energizing

Before switchgear is energized, a thorough final check
should be made using the following checklist:

® Breakers and other operating mechanisms exercised

® Electrical insutation resistance tested phase-to-phase
and phase-to-ground

® Relays, meters and instruments properly connected

® Electrically operated breakers and operating mecha-
nisms exercised

Ground fault protection system tested
Adjustable trips properly set

Field wiring secured and free of live bus
Grounding connections made

All debris, scrap wire, etc. removed

All covers installed, doors closed and latched

8.2—Energizing

CAUTION: ENERGIZING SWITCHGEAR FOR THE
FIRST TIME IS POTENTIALLY DANGEROUS.
THEREFORE, QUALIFIED ELECTRICAL PER-
SONNEL SHOULD BE PRESENT WHEN THE
EQUIPMENT IS ENERGIZED. IF PROBLEMS
CAUSED BY DAMAGE OR POOR INSTALLATION
PRACTICES HAVE NOT BEEN DETECTED IN THE
CHECKOUT PROCEDURE DESCRIBED PREVI-
OUSLY, SERIOUS BAMAGE CAN RESULT WHEN
POWER IS TURNED ON.

A. Energizing Procedures

1. There should be no load on the switchgear when it is
energized.

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

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

4. Turn the devices on with a firm positive motion,
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9.1—Maintenance Requirements
A. General

A periodic maintenance schedule must be established to
obtain the best service from the switchgear. An annual check
should be made and over-all maintenance procedures for the
switchgear devices and all connections should be followed
as a minimum requirement. Equipment subject to highly
repetitive operation may require more frequent 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 equip-
ment, and any repairs or adjustments that were performed.
Maintenance employees must follow all recognized safety
practices, such as those contained in the National Electric
Safety Code ANSI C2-1981 and in company or other safety
regulations during the maintenance.

WARNING: SOLID INSULATION SURROUNDING
AN ENERGIZED CONDUCTOR AND POWER
APPARATUS MUST NEVER BE RELIED UPONTO
PROVIDE PROTECTION TO PERSONNEL.

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

9.2—Breaker and Instrument
Compartments

Periodic inspection of the circuit breaker is recommended at
least once a year. More frequent inspections are recom-
mended where severe load conditions, dust, moisture or
other unfavorable conditions exist, or if the vital nature of the
load warrants it.

Always inspect the breaker after a short-circuit current has
been interrupted.

A. Breakers
A-1. Test for Proper Operation

Test and inspect all circuit breakers for proper operation as
follows:

1. Operate each breaker while in the TEST position
and check all functions. This is particularly important for
breakers that normally remain in either the opened or
closed positions for long periods of time.

WARNING: PRIMARY EQUIPMENT MUST BE
COMPLETELY DE-ENERGIZED WHILE TESTS
ON CONTROL CIRCUITS, ETC. ARE BEING CON-
DUCTED. BE SURE THAT ALL AREAS OF FEED-
BACK FROM SECONDARY CIRCUITS, ASWELL
AS QUTSIDE SOURCES, ARE DISCONNECTED.
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2. Remove the breakers from their compartmentsto a
clean maintenance area. Close the compartment door and
cover the breaker cutout to prevent access to live parts.

WARNING: DE-ENERGIZE EQUIPMENT COM-
PLETELY BEFORE DOING MAINTENANCE
WORK ON ANY DEVICES, CONNECTIONS, BUS
WOQRK, BREAKER OR FEEDER CABLE COM-
PARTMENTS. THIS INCLUDES DE-ENERGIZING
ANY CONNECTIONS TO OUTSIDE PRIMARY OR
SECONDARY SOURCES, SUCH AS TRANS-
FORMERS, TIE LINES, ETC.

A-2. Checks After Breaker |Is De-energized

At the time of inspection, the following checks should be
made after the breaker has been de-energized.

1. Manually operate the breaker several times, checking
for obstructions or excessive friction. Manual closing of an
electrically operated breaker may be performed by the
following two steps:

a. lnstall maintenance crank (568B8386G1) to the motor
gear reducer shaft on the front right side of the breaker.
Ratchet the maintenance crank up and down until the
springs are fully charged as indicated by the distinct
click as the prop is set which prevents any further
charging of the closing springs. After the prop is set, do
not apply undue force to the maintenance handle.

b. On AKR-75 and AKR-100 breakers depress the SPRING
DISCHARGE lever located under the horizontal support
on the front frame. The springs should discharge and, if
the latch is properly reset, the breaker will close.

2. Electrically operate the breaker several times to check
performance of the electrical accessories.

3. Visually check the breaker for loose hardware on
the breaker; also, check the bottom of the compartment for
any hardware that has fallen from the breaker.

4. Rermove the arc quenchers and inspect the arc quench-
ers and contacts for breakage or excessive burning.

5. The performance of the solid-state current trip devices
may be checked with a suitabte test set. Check electrome-
chanical devices for positive trip in accordance with the
instructions in the proper Maintenance Manuai.

6. Check insulating parts for evidence of overheating and
for cracks that indicate excessive thermal aging.

Refer to circuit breaker instruction manuals for detailed
maintenance instructions and information for replacement
of parts.
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A-3. Lubrication

In general, the circuit breaker requires moderate lubrication.
Bearing points and sliding surfaces should be lubricated at the
regular inspection periods with a thin film of GE lubricant
0282A2048P009. Before lubricating, remove any hardened
grease and dirt from latch and bearing surfaces with kerosene.

CAUTION: ALL EXCESS LUBRICANT SHOULD
BE REMOVED WITH A CLEAN CLOTH TO AVOID
ACCUMULATION OF DIRT OR DUST.

On drawout breakers, the contact surface of the disconnectt
fingers should be cieaned and greased with GE lubricant
0282A2048P009,

B. Instruments, Instrument Transformers,
and Relays

Check and inspect all devices to see that they are function-
ing properly. Check that all electrical connections are tight,
Check mounting of the device.

Under normal conditions, the protective relays do not oper-
ate; therefore, it is important to check the operation of these
devices regularly. Refer to Relay Instruction Books for
detailed instructions,

C. Breaker Compartment Interiors

WARNING: DE-ENERGIZE EQUIPMENT COM-
PLETELY BEFORE DOING MAINTENANCE
WORK IN COMPARTMENTS. THIS INCLUDES
DE-ENERGIZING ANY CONNECTIONS TO QUT-
SIDE PRIMARY OR SECONDARY SOURCES,
SUCH AS TRANSFORMERS, TIE LINES, ETC.

1. Thoroughly clean the interior of the breaker and instru-
ment compartments. Use a vacuum cleaner and clean rags
only. Do not use steel woal or oxide papers. Blowing with
cempressed air is not recommended.

2. Check indicating devices, mechanical and key
interiocks.

3. Check primary disconnecting device contacts for signs
of abnormal wear or overheating. Discoloration of the sil-
vered 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
lubticant 0282A2048P009.

5. Before replacing the breaker, wipe off the primary and
secondary disconnecting device contacts. Apply a thin coat of
GE lubricant 0282A2048P009 to the stationary studs and to
the primary and secondary disconnects on the breaker,

9.3—Bus Area
Inspect and check the bus area as follows:

1. Inspect the buses and connections carefully for
evidence of overheating or weakening of the insulating
supports.

a. If bus insulation is present, remove the molded covers
over the main bus connection to expose joints for
inspection.

2. Check all connection bolts in the bus compartment and
all bracing bolts for tightness. See the Torque Table A-1in
Appendix A.

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

4. Visually inspect the insutation on the bars that run from
the breaker studs through the bus structure to the cabie
area.

5. After cleaning, megger and record the resistance to
ground and between phases of all insulated bars and all
buses and connections. Disconnect all control circuits
before checking resistance. Do not use over a 1500-voit
megger. Since definite limits cannot be given for satisfactory
insulation resistance values, a record must be kept of the
readings.

Weakening of the insulation from one maintenance period 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 tem-
perature and humidity.

9.4—Cable and Busway
Compartment

Inspect and check the cabte and busway compartment as
follows:

1. Inspect all power cable connections for signs of over-
heating 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.

2. Check all bolts that hold cable terminals to the connec-
tion bars for tightness.

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

4. Check that all secondary control wi ring connections are
tight and that all control cabling is intact.
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SECTION IX—Maintaining the Switchgear

9.5—0ver-all Switchgear

Make the following checks on the complete switchgear
equipment.

1. Clean and inspect all painted surfaces and retouch
where necessary.

2. Check to see that all anchor bolts and other structural
bolts are tight.

3. Check that all breaker and instrument compartment
door latches operate properly.

4. {f the switchgear is equipped with heaters, check to see
that all heaters are energized and operating.

5. For exterior vent openings in equipment furnished with
air filters, the foam filter elements should be removed and
washed in warm soapy water, rinsed, and reassembled at
jeast annually. Elements should be inspected before reas-
sembly and replaced if any signs of deterioration are evident.

9.6 —Paint Refinishing

indoor switchgear is finished with ANSI-61 gray acrylic
enamel paint GE part number 0282A4534P001. To refinish
damaged areas, remove all loose paint, rust, scale, il or
grease. Sand any scratches smooth.

1. Refinishing with Acrylic Enamel (Standard ANSI-61 gray
finish)
—Apply a coat of good acrylic enamel primer-sealer

(0282A4534P005). Air dry the primer for ¥z hour, then apply
the finish color coat of acrylic enamel.

—If the area is to be spray-coated, thin the acrylic enamel with
0282A4534P006 (this thinning is only necessary if the paint
was received in a five gallon drum). Use one part thinner to
four parts enamel as a starling 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 when the temperature
is above 55 degrees fahrenheit.
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2. Refinishing with Acrylic Lacquer (Special colors by
request of purchaser)

—Apply a coat of good acrylic lacquer primer-sealer (GE
number 0282A4534P005). Air dry the primer for Y2 hour, then
apply the finish color coat of acrylic lacquer.

—H the area is to be spray-coated, thin the acrylic lacquer with
a blush resistant thinner (02824534P007) (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 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
when the temperature is above 55 degrees fahrenheit,

9.7—Circuit Breaker Lifting
Mechanism

Under normal conditions, no special maintenance proce-
dures 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.




APPENDIX A—Torque Values

Table A-1—Torque Values for Low-
voltage Equipment Electrical Joint
Hardware other than Cable Terminals

Table A-3—Torque Values for Cable
Terminals

. Wire Torque*
(Copper or Aluminum) Size (ft-1bs)
6
5
8
Torque* g
(#/Ibs)
Haiaware Standard Nut with 3
‘ze Conical Spring Washer 2 10
or Lockwasher 1
4-20 7-9 0 } 12
%5-16 25-30 00
12-13 35-40 000
54-11 45-55 0000 } 17
“These torgue values are for non-lubricated threads 200,000
250,000
300,000 21
350,000
400,
Table A-2—Torque Values for Self- e
threading Screws in Plastic 600,000 25
700,000
Caution should be exercised when installing parts or compo- 750,000
nents to the compartment molded base. Torque Va-inch 800,000
screws slowly and do not exceed nine ft/Ibs. 900,000 33
1,000,000
1,250,000
1,500,000
1,750,000 42
2,000,000

“These torque values are for non-lubricated threads.

APPENDIX B—Circuit Breaker Rejection Features

B.1—General

In general, drawout breakers of the same type and rating are
interchangeable in their equipment compartments; drawout
breakers of different frame sizes or short circuit ratings are
intentionally made non-interchangeable. To prevent insert-
ing the wrong type breaker into a drawout compartment,
unigue “‘rejection hardware’ is affixed to each breaker and
its compartment. Two different mountings of rejection hard-
ware used: one for those breakers mounted in 22-inch wide
compartments (AKR-30/50 family) and the other for those
breakers mounted in 30-inch wide compartments (AKR-75/
100 family). The different types of rejection hardware are
required due to different drawout mechanisms used for the
two breaker families.

Fig. B-1. Breaker-mounted rejection bracket

77
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APPENDIX B—Circuit Breaker Rejection Features

B-1A. 22-Inch Wide Compartment

Figure B-1 (AKR-30/50 breaker family) shows the breaker-
mounted rejection bracket and its uniquely located slot.

This slot (one in each side of the breaker) must align with a
rejection pin uniquely located on the drawout rail, one on
each rail.

When the wrong type breaker is inserted into a compartment,
the bracket and pin do not mate, preventing the breaker from
seating itself into the rail slots.

There is one exception to the above rule. Breakers of the
same frame size, having different short circuit ratings, may
be interchanged in one direction only. Specifically:
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1. An AKR-30H can be inserted intc an AKR-30
compartment.

2. An AKR-50H can be inserted into an AKR-50
compartment.

The rejection hardware prevents the converse of 1. and 2,

Figure B-2 shows the the rejection pin/bracket combinations
employed for the various breaker models and frame sizes. As
dictated by its intended breaker type, each drawout compart-
ment has its rejection pin(s) installed in positions A, Bor C
(Fig. B-2) along the drawout rails. The AKRU-30/50 fused
breakers employ a single bracket while all non-fused breakers
employ two brackets.




1

9

_

APPENDIX B—Circuit Breaker Rejection Features

FRONT | - A B C D

L.H. RAIL ASSEMBLY

R.H. RAIL ASSEMBLY

Circuit L.H. Rail Rejection
Breaker Pin Location

R.H. Rail Rejection
Pin Location

Type B c D

G

AKR-30

AKR-30E

AKR-30H

Legend

OO0
O100|0

AKR-30HE

® Pin
O No Pin

O OO0
& O eC)x

AKR-30
(250DC)

I}
P

)]
)

AKR-30E
(250 DC)

AKRU-30

AKRU-30E

AKR-50

AKR-50E

AKR-50
(250 DC)

AKR-50E
(250 DC)

AKRU-50

AKRU-50E

AKRT-50H

AKRT-50HE

AKR-50H-1

DIOOIC]OI0 O | GO0l e | & e(eo|0]»

CCee®ClO @ @ CC|I0|IC e | e

AKR-5QHE-1

®®CCoO0 @ @ OC|0oIC| O

O|C|CiC|O0 O | O |Q|IC|e|el O | C ee|le|le|m

¢ ®|® @O0 O O |C|oolc] ol C loicio|lo)n
e @ C|Cele O O @@ ClOlO| O

¢ CeCeCl @] 0 @Ce0 e

FRONT

Fig. B-2. Rejection pin pattern code for AKR-30/50 breakers

Some installations require that breakers serving essential
circuits be segregated from identical models deployed else-
where in the power system. The segragation is physical and
is accomplished by supplemental rejection hardware added
to the breaker and its drawout compartment.

In this publication, these special category breakers are
designed as "E-type."” They are interchangeabie as follows:

* E-type compartments reject standard breakers
® Standard compartments accept E-type breakers.

E-type rejection is an optional feature available on both A
and B-type breakers. It is achieved by installing an extra pin
in the right-hand slide rail (H location) which engages an
additional notch in the breaker’s rejection bracket. See

Fig. B-2.




AKD-8 Low-voltage Swiichgear
APPENDIX B—Circuit Breaker Rejection Features

B-1B. 30-Inch Wide Compartment

Like the AKR-30/50 breaker family, AKR-75/100 breakers for
AKD-8 switchgear height and width also must include means
to prevent inadvertent interchange of these 3200- and 4000-
ampere sizes. This is done by adding interference hardware
to each breaker and its compartment, causing the compart-
ment to accept the correct breaker type and reject all others.

However, due to the difference in drawout mechanisms, the
hardware to provide the rejection features differs from that
for AKR-30/50 breakers.

Interchangeability within and between frame sizes is pre-
vented by the rejection system of Fig. B-4 Variously posi-
tioned pins on the drawout tray must align with matching

T
et

2 "a

D N
N DO S
&

PO

+

L.H. TRAY ASSEMBLY

'\/—-—/W\"I
-$---———K

<
F—fm & 4 —=1—H
Gﬁ$_$ -$—--———J

R.H. TRAY ASSEMBLY

Circuit L.H. Tray Rejection Pin R.H. Tray Rejection Pin
Breaker cB Location Location
Volts
Type AjB|C|D]|E F|G|H|J|K

250vde | O | @ | O | @ | O O|le |0 @ O

AKR-75 500vdc | © e | e O Q Ol e | @ G
goovac | O (@ |@e o |c|[e|[c o | @O Legend
s0vdc | O | @ O e |ellc|e ol le|e 8 -

AKR-75E S00vde | O | @ (@ | O | @ C|le |0 @ | ®
600Vac | O | @ | @ [ O | @ ®  C | O|@® | ®
250vdec | @ | C (@ | O | O ® O | @& | C|O

AKR-100 500vdc | @ | O | O | @ | O ¢ | O | ® | OO
600vac | @ | O | O | @ | O | e |®| OO
250vdc | @ | O | @ O @ ® | O || e

AKR-100E 500vdc | @ | OO | @ | @|l @] C | @O |@ |
600vVac | @ | C ([ C | @ | @ D e | e|0 e

Fuse Rollout - N -

32004 600vac @ | O | O | @ [ O cCl|O00 | @ |0

Fuse Rollout -~ .

32004 “E" 600vac | @ PO | e | e Ol Cc|O|e | @

Fuse Rollout -

4000A 600Vac | O | @ | ® | C | O olo| 0| el O

Fuse Rollout N

40004 “E" 600Vac | O | @ | ® | O | @ O|lCc|O|e | ®

Fig. B-3. Rejection pin pattern code for AKR-75/100 breakers and FRO
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APPENDIX B—Circuit Breaker Rejection Features

w holes and notches in rejection plates bolted to the breaker’s
bottom flanges. An incorrect style breaker presents a mis-
match and will not seat on the tray. Figure B-5 shows the
location of the rejection pins on the drawout tray.

E-type rejection, as previously described for AKR-30/50
breakers, is achieved by notching the breaker's right side
plate to clear a special rejection pin added to the right slide
rail.

B-2. Fuse Rollout Elements

Fuse rollout (FRO) elements to be used in conjunction with
either the AKR-75 (3200 ampere) or AKR-100 (4000 ampere)
breakers employ the same type drawout mechanism as

its companion breaker and utilize the same type rejection
system. Only a 3200-ampere fuse rollout element may be
installed in a 3200-ampere fuse rollout compartment:; like-
wise only a 4000-ampere fuse rollout element may be

installed in a 4000-ampere fuse rollout compartment. Fig. B-4. View showing location of rejection
The rejection pin pattern is shown on Fig. B-3. pins on drawout tray

APPENDIX C—Circuit Breaker Ratings

Table C-1—General Circuit Breaker Ratings
Frame System Three-phase Short Circuit Rating RMS Symmetrical kA
" Breaker Nominal

(Ams;;:‘:es) Type sg?:tag.&! 91'.?;:' Instami:::eous Ins:t:z:t)us

z, Ac Trip Trip

600 22 22 —

800 AKR-30S 480 22 30 —

240 22 42 _

600 30 30 30

800 AKR-30 480 30 30 30

240 30 42 30

600 42 42 42

800 AKR-30H 480 42 42 42

240 42 50 42

600 42 42 42

1600 AKR-50 480 50 50 50

240 50 65 50

600 65 65 65

1600 AKR-50H-1 480 65 65 65

240 65 65 65

600 65 65 65

2000 AKRT-50H 480 65 65 65

240 65 65 50

600 65 65 65

gggg} AKR-75 480 65 65 65

240 65 85 65

600 85 85 85

gggg} AKR-75H 480 85 85 85

’ 240 85 130 85

600 85 85 85

4000 AKR-100 480 85 85 85

240 85 130 85
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APPENDIX C—Circuit Breaker Ratings

Table C-2—Integrally Fused Circuit Breaker Ratings

Rated CLF Fuse Interrupting
Fg:z':’ Broaker Maximum Rating Rating
(Amperes) Type Voltage {Amperes) RMS
60 Hz, ac Min Max Symmetrical kA
800 AKRU-30S 600 300 1600 200
800 AKRU-30 600 300 1600 200
1600 AKRU-50 600 450 2500 200

Table C-3—Circuit Breaker Control-operating Currents

Amperes Inrush/Sustained
Mode vﬂ?tted V":Itage AKR-30/50
oltage ange - -
g g AKRT-50 AKR-75/100
. Ac 120 104-127 25/5 25/8.1
Closing 60 Hz {240 208-254 12/3 1213.5
De 125 100-140 27/5 2717
250 200-280 13/3 13/3.2
. Ac 120 95-127 12.31108
Tripping 60 Hz {240 190-254 3.9/3.4
Do 125 70-140 1.91.9
250 140-280 1.0/1.0

APPENDIX D—Circuit Breaker Accessory Device Ratings

Shunt Trip

The shunt trip offers remote electrical tripping of breakers.
Usually controlled by a switch or push button, it may also be
used in conjunction with protective relays for automatic

tripping.

The shunt trip coil is rated for intermittent duty. When
ordered factory installed, it is supplied with a cutoff switch
which automatically removes control power following a
breaker trip. See Table D-1.

Undervoltage Trip (UV)

The undervoltage trip device protects against harmful drops

in line voltage by automatically tripping the breaker. This
device is set to pick up at approximately 80 percent of bus
voltage and drop out between 30 percent and 60 percent.

Table D-1
Control Voltage Shunt Trip Amperes
Operating
Nominal Range Inrush | Sustained

48 28-60 45 45

Dc 125 70-140 1.9 1.9
250 140-280 1.0 1.0

120 95-127 123 10.8

208 175-220 3.2 2.6

60 Hz

Ac 240 190-254 39 34
480 380-508 34 31

575 475-625 28 2.5

See Table D-2.
Table D-2
Control UV Coil Amperes
Voltage Inrush Sustained
48 0.20 0.20
De 125 0.07 0.07
250 0.04 0.04
120 0.66 0.24
60 Hz 208 0.51 0.17
Ac 240 0.37 0.12
480 0.23 0.08
120 0.75 0.25
50 Hz 208 0.30 010
Ac 240 0.34 0.1
480 017 0.07
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APPENDIX D—Circuit Breaker Accessory Device Ratings

The UV device is also available with an optional static time-
delay unit. This offers a field adjustable 2- to 6-second deiay
between undervoltage fault and breaker trip to prevent
potential nuisance tripping due to momentary loss of
voltage.

The time-delay unit is mounted external to the breaker. It is
rated 125 or 250 voits dc or 208/240 volts ac, 50 or 60 hertz.
For any other ac source voltage, a control power transformer
with a 240-voit secondary rated at least 100 Va is required.

Auxiliary Switch

The auxiliary switch is used for remote indication of breaker
main contact position and is available in groupings of four
contacts {two stages} or ten contacts (five stages). Each
stage is composed of one "A"-Type (N.0O.) contact and one
"B"-Type (N.C.) contact. All contacts feature rugged double
break construction. See Tables D-3 and 4.

by a switch or push button for five-cycle closing. The breaker
must be charged focally. The available ratings are shown in
Table D-5.

Table D-5
Control Amperes

Voltage Inrush Sustained

48 27 2.7

Dc 125 1.3 1.3

250 0.68 0.68
60 Hz 120 2.6 04
Ac 240 1.3 0.2

Table D-3
CB Auxiliary Switch Position
Main “A,’ IIB”
Contacts Contact Contact

Open é) (5
or ( Open | Closed
Tripped 9 ?

Closed C: Closed E Open l 6
?

Table D-4
Auxiliary Switch

Control Interrupting Ratings

Voltage {(Amperes)

Non-inductive Inductive

125 11* 6.3"
be 250 2 18
115 75" 50*
60z 240 50° 25°
480 25+ 12*

“Lemited to 20 ampere continuous rating of switch on all breakers and to 5-
ampere continuous rating of No. 16 wire on drawout breakers.

Remote Close Solenoid—
For Manualiy Operated Type AKR-30/50 Breakers

This solenoid provides a means to electrically close the AKR-
30/50 breakers from a remote location. It may be controlled

Bell Alarm With Lockout

The bell alarm operates one "A" and one "B’ contact or two
A's ortwo B’s. Itis activated when the breaker is tripped by
any (automatic) means other than the manual trip button or
the shunt trip device. The ratings are shown in Table D-6.

The contacts may be used for remote indication of an auto-
matic trip.

The lockout feature is available to mechanically lock the
breaker “'open’ when the device is activated. "Reset" is
accomplished through operation of manual trip buttan or
shunt trip device.

The bell atarm is available without the lockout feature when
so specified.

Table D-6
Bell Alarm
Contact Ratings
Control Voltage (Amperes)
Inrush Continuous
126 2.5 25
De 250 0.9 0.9
115 30 10
o0z 230 15 5
460 7 3

Electric Lockout

The electric lockout device provides a means of electrically
interlocking breakers so that two cannot be closed at the
same time. This electro-mechanical device consists of a coil
whose winding must be energized to close the breaker. Once
the breaker is closed, loss of voltage will not trip the breaker.
A bypass interlock is provided for initial start-up. Refer to the
UV device for ratings and coil characteristics.

Auxiliary switches for cross-interlocking breakers must be
ordered separately.
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APPENDIX E—Circuit Breaker Weights

Table E-1—Average Weight (Pounds) .
Net Weight Shipping Weight
Device 9 pping g
Manual Electrical Manual Electrical

AKR-305 70 a0 80 100
AKRU-30S 90 110 100 120
AKR-30 200 205 225 230
AKR-30H 200 205 225 230
AKRU-30 245 250 275 280
AKR-50 210 215 235 240
AKR-50H 210 215 235 240
AKRU-50 255 260 285 290
AKRT-50H 215 220 240 245
AKR-75 420 435 470 485
AKR-75H 420 435 470 485
AKR-100 525 560 575 590
2000-Ampere

Fuse Rollout 250 300
3200-Ampere

Fuse Rollout 350 400
4000-Ampere

Fuse Rollout 400 450

APPENDIX F—Circuit Breaker Repetitive Duty Data

General

Circuit breakers are designed primarily to perform the func-
tion of circuit interruption under short-circuit conditions.
Nevertheless modern circuit breaker mechanisms are capa-
ble of many operations under full-load operation and in-rush

conditions such as encountered in motor starting applica-

Table F-1—Repetitive Duty and Normal Maintenance

tions. Industry standards have been established for the mini-
mum performance which is indicated in Table F-1. With
adequate maintenance, GE breakers can be expected to
exceed the standards.

Number of Number of Number ot
Operations Operations Operations
Circuit Breaker g u::::;:; Rated Continuous No-Load In-Rush
Frame Size getween Current Closing and Current
(Amperes) Servicing Switching® Opening* Switching™
(A} (C) (D) (E) (A} (B) (C) (D) (C) (D} (E) (F)
(F) {G) (H} and {J) (E) (F) and (G) (G) (1) and {J)
225 2500 4000 10000 2000
800 1750 2800 9700 1400
1600 500 800 3200 400
2000 500 800 3200 400
3200 250 400 1100 —
4000 250 400 1100 —

*Refer to lettered paragraphs under NOTES.

Notes

Power operated circuit breakers, when operating under
usual service conditions, shall be capable of operating the
number of times specified in Table F-1. The operating condi-
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tions and the permissible effect of such operations upon the

breaker are given in the following lettered paragraphs. For
each column, all paragraphs listed in the column heading
must be given consideration.




APPENDIX F—Circuit Breaker Repetitive Duty Data

. This standard applies to all parts of a circuit breaker that circuit current. After completion of this series of opera-
function during normal operation. It does not apply to other tions, functional part replacement and general servicing
parts, such as overcurrent tripping devices, that function may be necessary.
only during infrequent abnormal circuit conditions. (H} When closing and opening current up to the continuous
(A) Servicing consists of adjusting, cleaning, lubricating, current rating of the circuit breaker at voltages up to the

J tightening, etc., as recommended by the manufacturer. rated maximum voltage and at 85% of the power factor
\ When current is interrupted, dressing of contacts may be or higher.

required as well. The operations listed are on the basis of m

. . . When closing currents up to 600% and openin currents
j servicing at intervals of 6 moriths or less. g P iy P ¢

up to 100% (80% power factor or higher) of the continu-

(B) When closing and opening no-load, ous current rating of the circuit breaker at voltages up to

(C) With rated control voltage applied. the rated maximum voltage.

(D) Frequency of operation not to exceed 20 in 10 minutes When closing currents up to 600% and opening currents
or 30 in an hour. Rectifiers or other auxiliary devices may up to 800% {50% power factor or less) of the continuous
further limit the frequency of operation. current rating of the circuit breaker at voltages up to

rated maximum voltage, the number of operations

(E) Servicing at no greater intervals than shown in Column 2 shown shall be reduced to 10% of the number listed.

of Table F-1,

(F) No functional parts should have been replaced during
the listed operations.

(J) If afault operation occurs before the completion of the
listed operations, servicing is recommended and pos-
sible functional part replacements may be necessary,

{G) The circuit breaker should be in a condition to carry its depending on previous accumulated duty, fault magni-
rated continuous current at rated maximum voltage and tude, and expected future operations.
perform at least one opening operation at rated short-

. APPENDIX G—Fuses for AKRU-30/50 and FRO Elements

Table G-1—Fuses for Integrally Fused AKRU Breakers

Breaker Type
NEMA AKRU Ampere Gould
Fuse Class Ratin Shawmut
600V, 60 Hz 30/308 50 g Fuse Cat. No.
x — 300° A4J4300
X — 350" A4J350
oy X — 400° A4J400
X X 450 A4J450
X X 500 A4J500
X X 600 A4J600
X X 800 A4BY800
X X 1000 A4BY1000BG
L X X 1200 A4BY1200BG
X X 1600 A4BY1600BG
— X 2000 A4BY2000BG
Special — X 2500 A4BX2500GE

"Mounting adapter required.

Table G-2—Fuses for Roll-out Fuse Carriages

Fuse Fuse Size Fuse Cat. No’s.
Carriage Min. Max. Gould Shawmut
3200 2000A 4000A A4BY2000
4000 2000A 5000A A4BY3000
A4BY4000
A4BY5000
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