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General

These instructions cover the instailation, operation and main-
tenance of Siemens horizontal drawout, metal-clad switch-
gear. The equipment described in this manual consists of the
indoor, Shelter-Clad outdoor and conventional outdoor de-
signs in both 5 kV and 15 kV classes. Figures 1 and 2 show
some typical installations. All diagrams, descriptions and in-
structions apply to all the above classes and designs unless
noted otherwise. Standard construction details of the switch-
gear, auxiliary equipment and necessary accessories are given
in the appropriate sections. Special mechanical and electrical
devices, furnished in accordance with purchase order require-
ments, are covered by supplementary instructions submitted
with this instruction book. Ratings described in this manual are
in accordance with NEMA, IEEE and ANSI standard
requirements.

Warranty
For specific warranty coverage, see the sales contract.

The equipment furnished has been designed to operate in a
system having the circuit capacity specified by the customer.
It for any reason the equipment is later used in a different sys-
tem, or if the short-circuit capacity of the system is increased,
the momentary rating of the switchgear, the interrupting ca-
pacity of the circuit breakers and the bus capacity must be
checked. Failure on the part of the user to receive approval of
intended changes from Siemens may be cause of voiding the
warranty.

Figure 1. Typical Indoor Switchgear Installation

Figure 2. Typical Shelter-Clad Switchgear Installation
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General Description

The switchgear described in this manual is the metal-clad type.
All parts are completely enclosed within grounded metal bar-
riers. Secondary control devices and primary circuits are iso-
lated from each other by shutters or barriers. Primary circuits
of different potential are also separated by barriers. Al primary
bus work and joints are completely encased with insulation
material to suit the voltage class of the equipment.

Siemens switchgear carries a letter designation as shown in
Table 1. These designations may appear on drawings and fa-
miliarity with them will simplify communications with the factory.

Table 1. Switchgear Designation

Class
Design
5kV 15kV
Indoor D F
Shelter-Clad SD SF
Conventional Outdoor OD OF

Indoor equipment is arranged with the circuit breaker drawout
compartment behind the instrument panel. The hinged instru-
ment panel is opened to provide access to the circuit breaker.

Shelter-Clad outdoor equipment consists of indoor equipment
enclosed in a weatherproof housing complete with an illumi-
nated, walk-in aisle. Circuit breakers can be rolled out into the
aisle and control devices checked without exposure to the ele-
ments. This equipment is designed to operate outdoors in all
types of weather.

Conventional outdoor switchgear is of weatherproof construc-
tion. The instrument panel is behind a gasketed outdoor type
door, opposite the breaker drawout side of the switchgear. The
circuit breaker compartment is also enclosed by a gasketed
outer door. Conventional outdoor equipment is used where it
is felt that an enclosed aisle is unnecessary.
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Each group of switchgear is securely blocked and braced for
shipment. It is crated, boxed, or covered as required by ship-
ping conditions. Whatever method of shipment, every precau-
tion is taken to insure its safe arrival. If special handling is
required, it is so indicated. All moving parts are secured; how-
ever, relatively delicate instruments are included and must be
handled carefully when unloading.

Identification

When shipment consists of more than one shipping group or
more than one substation, each crate or package is identified
by attached tag markings. The drawing number on the crate
tag is also on the customer's copy of the shipping list. The
shipping list describes the contents as “Unit 1-2-3." Refer to
the general arrangement drawing for the location of each unit
within the group line-up. Use this information to simplify the
assembly operation and save unnecessary handling.

Lifting
General

Each group of switchgear has provisions for attaching lifting
equipment. Though the lift points vary in location on indoor,
Shelter-Clad outdoor, and conventional outdoor designs, all are
designed for use with a crane of adequate height and capac-
ity. To determine the required crane capacity multiply the num-
ber of cubicles to be lifted by 3,000 pounds.

5 kV Indoor Switchgear (See Figure 3)

5 kV indoor equipment is provided with lifting channels on top
of the switchgear. These channels are normally mounted with-
out lift point spreaders unless an extremely heavy load is within
the cubicles. The load angle on lifting cables must be at least
45°: a lesser angle could cause damage to the equipment.

Lifting Channels Lifting Channels
sltM.n\
(915mm)
1\ 45° Min.
=)
=
\
T — =
\
Angle Assembly
Furnished With
Superstructure
\ in Shipping Group
~—] Shipping Skid T~ Shipping Skid
L Mounting Angle \‘ Mounting Angle
WITHOUT SUPESTRUCTURE WITH SUPERSTRUCTURE

Figure 3. Litting 5 kV Indoor Switchgear
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15 kV Indoor Switchgear (See Figure 4)

15 kV indoor equipment has lifting channels on the top of the
switchgear. These channels have spreaders between the lift
points for additional strength. The load angle on the lifting ca-
bles must be at least 30° a lesser angle could damage the
equipment.

2 Ft. 6 In. Min.

Lifting Channels

Spreader
\\
WITHOUT \. o .
SUPERSTRUCTURE Shipping Skid
Mounting Angle

Lifting Channels

Spreader

Support Rods

Furnished With

Superstructure
in Shipping Group

T~ Shipping Skid

Mounting Angle

T~

~—_
WITH

SUPERSTRUCTURE

A CAUTION

Do not remove lifting channels on indoor
switchgear under any circumstances until the
switchgear is instalied in its final location.
These channels insure the true alignment of
the switchgear group until it is leveled and

anchored.

5 kV And 15 kV Shelter-Clad Switchgear (See Figure 5)

Lift Shelter-Clad outdoor equipment by placing high strength
pipes through holes provided in the supporting beams under
the switchgear.

Sleé er
P Cable

Spreader

Cable
Spreader

A

Lift Point to Be as Close
to Cubicle as Possible to
Avoid Over Stressing Lift
Pipe. 2" (51mm} Maximum
Unit to Cable.

See Table 2
for Pipe Sizes

Figure 4. Lifting 15 kV Indoor Switchgear

Figure 5. Lifting 5 and 15 Shelter-Clad and
5 kV Conventional Qutdoor Switchgear
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‘A WARNING

All Shelter-Clad and 5 kV conventional out-
door switchgear groups are to be lifted with
2.5" (63.5 mm) nom. XX-strong pipe. This
extra heavy pipe has actual dimensions of
2.875" (73.03 mm) outside diameter with a
552" (14.02 mm) wall thickness.

Itis extremely important that the correct size
lifting pipe be used. Pipe of inadequate
strength will bend, causing possible dam-
age to the switchgear and injury to personnel.

Lift pipes are furnished by customer unless covered by con-
tract. Cable spreaders are required above roof to protect the
equipment. Wood cable spreaders. if used. must be timbers
of sufficient strength to handle the compressive force of the
cables and should have steel bands or studs to prevent split-
ting. Small groups of switchgear. up to three units. should be
carefully checked for balance as distribution of equipment within
the cubicles may place the center of gravity high or toward
one end. If load is unbalanced use a rope sfing or other means
to secure the top of the load to lifting cables to prevent tipping
or rolling.

5 kV Conventional Outdoor Switchgear

Lift 5 kV conventiona! outdoor switchgear the same as 5 kV
Shelter-Clad design using 2.5" (63.5 mm) nom XX-strong (extra-
heavy) pipe.

.
I

U\“—‘ Sling
View A
End Unit

‘R- View A
'-ﬁ%@%
/N

/o

Shim With Plain

Washers as Required \

M

i
'

Roof

L Sling

View B
Shipping Split

/ \

/ ool |

Figure 6. Lifting 15 kV Conventional Outdoor Switchgear
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15 kV Conventional Outdoor Switchgear

With the greater depth of 15 kV conventional outdoor equip-
ment, shipping limitations restrict the maximum group length
to three units. Lifting lugs are provided at each end of the front
and rear support beams as shown in Figure 6. Wooden clamp
blocks are also provided near the top of each end plate. Loosen
the screws on the clamp blocks and insert the cable sling be-
tween the blocks and screws as illustrated to provide a stable
method of lifting.

Table 2. Lifting Pipe Sizes for Shelter-Clad
and 5 kV Conventional Outdoor Switchgear

Pipe Size and Type
Class 1-4 Units 5 or More Units
5kvV 2-1/2" 2-1/2" XX-strong
SCH. 80 steel (extra heavy)
15 kV 2-1/2" XX-strong 2-1/2" XCX-strong
(extra heavy) (extra heavy)

Moving Switchgear In Obstructed
Areas Without A Crane

Within buildings and obstructed areas, where a crane cannot
be used, move switchgear with roliers, cribbing, jacks and other
such equipment as may be required to meet the situation. To
prevent distortion of the cubicles, rollers and cribbing of equal
height must be used in sufficient number to evenly distribute
the load. Remove rollers and lower switchgear carefully. Leave
wooden skids (when provided) in place during moving oper-
ation until final focation is reached. Fork-lift trucks should be
used with discretion as improper lift points could cause ex-
treme damage to equipment. Refer to Figures 7, 8 and 9 for
the correct jacking methods.

Spreader

Secure Timbers
to Lift Channels

Timbers

Cribbing Supplied

by Purchaser ack

Wooden Shipping
Skid

_
=

¢ \
Jack
Lift
Cable Loop Pipe

Figure 7. Jacking Indoor Switchgear

Figure 8. Jacking Shelter-Clad and 5 kV Conventional
Outdoor Switchgear
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Inspection And Uncrating

Inspect the equipment as soon as possible after receiving for
any damage that may have occurred in transit. Before uncrat-
ing. examine the crate itself; a splintered crate may indicate
an area of damage within. Be careful when uncrating equip-
ment. The use of sledge hammers and crowbars may damage
the finish, if not the equipment itself. Use nail pullers. After
uncrating, examine equipment for any possible damage. Check
the shipping manifest to be certain that all items have been
received. If there is a shortage. make certain it is noted on the
freight bill and contact the carrier immediately. Nofity the rep-
resenting Siemens sales office of any shortage or damage.

Unusual circumstances may require partial shipments of
switchgear Should a case of this nature exist, provision is made
for easy instaliation of these portions.

/

|

Cable Loop

Jack

Figure 9. Jacking 15 kV Conventional Outdoor Switchgear
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Indoor Switchgear

When switchgear is not to be erected immediately. it shouid
be uncrated. inspected within 15 days of receipt and stored in
a clean dry location. Indoor cubicles are neither weatherproof
nor dripproof; therefore, they should be stored indoors. If they
must be stored outdoors, or if they are to be kept in a humid,
unheated area, provide an adequate covering. and place a
heat source of approximately 500 watts output within each cu-
bicle to prevent condensation. Space heaters are not standard
equipment on indoor switchgear. Lubricate any moving parts
such as hinges, shutter, etc., if storage is for an extensive pe-
riod of time. When batteries are supplied. connect them to a
charger.

Shelter-Clad Outdoor Switchgear

When it is necessary to store Shelter-Clad outdoor equipment
in a location exposing it to the weather or in a humid location,
energize the space heaters provided within the cubicles and
make certain that louvers and vents are uncovered to allow air
to circulate. If at all possible, erect the aisle section and the
switchgear at the permanent location even though it may be
some time before the equipment is used. Regardless of what
method of storage is used, break the shipping seal and re-
move the aisle wall (see Page 21) from in front of instrument
panels. This is required to gain access to the space heater
circuit so that heaters can be energized. Reseal the front or
cover it for protection from the weather. Connect batteries (if
provided) to a charger. Lubricate hinges, shutters, and other
moving parts.

Conventional Outdoor Switchgear

When it is necessary to store conventional outdoor switchgear
in an area exposed to the weather or under humid conditions,
energize the space heaters provided and make certain that
louvers and vents are uncovered to allow air to circulate. Ac-
cess to the heater circuit is gained by opening the door to the
instrument panel compartment. Connect batteries (if pro-
vided) to a charger. Oil hinges, shutters and other moving parts.



Installation

Foundation

Extreme care should be taken in layout of foundation or fioor.
Reter to general arrangement drawing for exact location of an-
chor bolts, area for secondary and primary conduits, other lim-
itations and instructions. Should location of 2.5" (63.5 mm) nom.
X-X strong lift pipe (furnished by customer) interfere with cus-
tomer's primary conduit, it is suggested'that a conduit cou-
pling be installed in this location. The coupling should not project
more than .56 (14.2 mm) above surface of foundation. After
switchgear has been lowered to foundation and lift pipe has
been removed, a conduit nipple may be screwed into coupling.

Page 9
Aluminum Plate
Drilled by Customer Unit Backplate
or Door
6" (152.4mm)
— Y
6 DS 3 / Foundation
— T Y, Surface
Conduit H T
Coupling .56 Lift Pipe
Furn. by Cust. (14.2mm) £y by Cust.
Max.
Conduit Nipple
Furn. by Cust.

/ Channel

c o
oY
se va
. he
1 dh
1g|we)
Y-
.

"

Indoor Suggestion 4"t0 6" Nuts
(102 to 153mm) Welded
to Channel

“J" Bolt Nut
Used for Leveling

Anchor Boits

Covered With
Channel Before Paraffin For
Grouting Channel In. Grouting

fass) \

M

. i —

1-1/2" (38mm) Above Unit Floor.

Y
. =T Nut Welded Under Customer's Floor May Not Project
Still ! @\:’ Channel for Cubicle Above Mounting Surface of Channels
Anchor 't T~_Anchoring. When Shims Are Required, They Must At any Point Within the Floor Area
Bolt \ ! f Be Applied Between the Sill and Covered by the Switchgear Cubicles.
\\@) i Switchgear at the Unit Mounting
\ A~ Bolt Locations.
2" Grout O
(51mm) : }/ Breaker Drawout Side
Hole 1 Per . @lf "
Cubicle Width| | o
Tl ~1 Conduit Height not to Exceed : :—v A v—\i J

For Ease in Breaker Entry, it Is
Recommended That a 1" x 8" (25 x
200mm) Asphalt or Epoxy Grout
Sloped to the Top Surface of the
Floor Plate Be Applied After the
Switchgear Is Leveled and Perma-
nently Welded or Bolted in Place.

8”
(200mm)

Still Channels and Anchor Bolts Furnished
by Customer Unless Covered by Contract.

0
. o {5 .
A ol "0
“ee [
[ LA ..

Maximum 6" (152.4mm)

__[— Not to Exceed 13/16" (20.6mm)

g

Dimension A
Minimum 4" {(102mm)

Figure 10. Setting Channel Sills for Indoor Switchgear
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Floors. sills, piers or pilings, whichever type of foundation is
used, must have a smooth level surface and be in the same
plane. The surface of the foundation must not protrude above
the grouted sills or bed plates at any point. Grouted sills or bed
plates must be set true and level and be in the same plane to
each other. Care and accuracy at this point will simplify or elim-
inate shimming when switchgear is installed. Foundations must
be sufficiently strong to support the weight of the cubicles and
breakers plus the impact loading of the circuit breakers (equal
to the weight of each circuit breaker). Outdoor switchgear groups
which have been assembled on 4" x 6” (101.6 x 152.4 mm)
beams must be supported along these beans with the maxi-
mum span between support points not exceeding nine (9) feet
(2743 mm). If pilings are used, the diameter of these pilings is
to be determined by the customer for proper loading. However.
they must not be less than twelve (12) inches (305 mm) for
sufficient contact with beam, allowing space for shipping split
and space for grouting in bed plate if used. All shipping splits
must be supported and taken into consideration when foun-
dation is constructed.

In the switchgear primary entrance area, steel
reinforcing rods or mesh in concrete must
not pass through space shown on general
arrangement drawing even though cored or
bored holes in concrete may miss rods or
mesh. A single phase of a system may not
be encircled by ferrous metals where cur-
rent exceeds 600 amperes.

All sill channels, bed plates, shims and anchoring hardware
are furnished by customer unless covered by contract.

Figure 10 illustrated acceptable methods of setting sill chan-
nels for 5 kV and 15 kV indoor switchgear. Cubicles may be
anchored to sills by use of .50" - 13 (metric threads not permit-
ted) nuts welded to bottom of channel. Before grouting chan-
nels in place, screws of sufficient length should be placed in
anchor holes and coated with a heavy film of paraffin or other
suitable coating which will allow the screws to be readily re-
moved after the concrete has set.

Figure 11 shows a suggested method of anchoring and level-
ing bed plates for outdoor switchgear of Shelter-Clad or con-
ventional types. Outdoors switchgear. as received. is supported
on 4" x 6" ( 12 Ibs. per foot (101.6 x 152.4 mm (¢ 17.9 kg per
meter) beams. The maximum span between the support points
on which these beams rest must not exceed nine feet (2743
mmy). The maximum span for units with 1000 mva breakers is
six feet (1830 mm). If pilings are used for foundation. their di-
ameter may not be less than 12" (305 mm). Cubicles must be
supported at shipping splits. Figure 12 shows a recommended
work area for 5 kV and 15 kV conventional outdoor equipment.

6" (152.4mm) Channel With 8” (200mm)
Min. Length Leveled With Anchor
Bolts Before Grouting In

1

2" (51mm)

8" Min.

[ (200mm)

T —— — ==

D
D

To Suit
Gen. Arrgt.

Figure 11. Securing Outdoor Cubicles
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Erecting Cubicles Before setting and erecting the cubicles determine the correct

locations of each shipping group on the general arrangement
The proper erection method depends on whether the unitsare  drawing. Sweep the mounting surfaces to remove all dirt. Refer
shipped as one complete group or in two or more sections. In  to Figures 13 through 20 for additional installation instructions.
any case. the general arrangement drawing will indicate the
shipping groups and their location within the lineup. Units are
assembled and wired in accord with the arrangement as in the
final installation.

Drawout Side Portion of Slab
May Be Pitched for Drainage
But Should not Exceed 1/16" Per Ft.

Circuit
(5.2mm Per Meter)
Breaker Instrument
) Panel
— \ Required For
780 “15kv y. \T Door Swing
le—(1980mm) Min. f T
. 60" __5kv ] i
(1524mm) Min. ' :
I 371!
5 KV y | H 15KV
37" L 27"
(940mm) —t- — I (690mm)
| b 5 kv**
= affudn] | |l
15 kV : I
52" i :l
(1320mm) l ! !
J
{
L T > o
pd )
L}
/ 6" \
Adapter . This Slab Portion
Truck 3000 Amp. 5 kV Breakers May Be Pitched to
Require 78" (1980mm) Min. Suit for Drainage

=Except 36" (914.4mm) Wide Units
“*Require 37" (940mm) Door Swing

Figure 12. Recommended Work Spaces for Conventional Outdoor Switchgear



Installation Page 12

Carefully check that switchgear not furnished with supporting beams is in firm

contact with the sills or floor. DO NOT FORCE CUBICLE INTO FIRM

CONTACT BY DRAWING DOWN MOUNTING BOLTS. THIS MAY DISTORT

CUBICLE. Place 4x4 inch (100 x 100mm) shims, if necessary, in the area of the mounting
bolts to get firm contact.

When Sill Channels Are Used,

When Shims Are Required, Customer's Floor Must Not
Apply Them Between the Sill Project Above Mounting
and Switchgear. If no Sills Surface of Channels at Any
Breaker Are Involved, Apply Shims Point Within the Floor Area
Drawout Side at the Unit Mounting Bolt Covered by the Switchgear
Locations Only. Cubicles.

Boit or Weld

8" (200mm) Cubicle to Sill

5”

(130mm)
N B

1"

(25mm) /

After Switchgear is leveled and

permanently welder or bolted in

place, apply asphalt or epoxy grout

between the foundation and the Secondary Conduit Height Not to
cubicle floor. Slope the grout so the Exceed 1.50" (39mm) Above Floor.
breaker can be easily wheeled in

and out of the cubicle.

Figure 13. Setting Indoor Cubicles on Foundation
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Floor Plan

Typical Side View

12 36"
a.mﬁ,_av ~ (914.4mm) _
750" - - \_
@ wo..mB:d _ VA: Structural Dimensions (Inches) Breaker
Y — [
24.25" 16.25"(412.8mm) A 8 Drawout Welght
61 m.:‘::v Primary Cable Area Type Height Depth Aiste D {Lbs.) Type
Upfeed Downfeed FO 92 (2336.8mm) 94 (2387.6mm) 66 (1524mm) 20.62 (523.9mm) 1800 (818kg) FB-500, FC-500 or FCV-500
/ 16.25" FQ 92 (2336.8mm) 94 (2387.6mm) 66 (1524mm) 20.62 (523.9mmy) 1800 (818kg) FC-750, FCV-750 of FKV-750
\ @12 8oy FR 100 (2540mm) | 105 (2667mm) | 77 (1956mm) | 31.62 (803.3mm) | 2000 (900kg) | FC-1000
750" - - *For 3000A Bus, Dimension Becomes 2" (50.8mm) Greater.
{190 5r0m) e s
|n|ll4|m %m u-%uilllhv .
S~ Tir —  <r Cable Entrance
T 777 i AR Compartment For 1000
2" 625" (15.9mm) Dia. 4" Potential ) na Ratings
(50.8mm) | |, 16" _ 1 16" Bolt Holes In Floor Vel (401.6mm) Transformer
(406.4mm) (406.4mm) Inter-Unit ' \
B ' Wiring .:o:c:/ - .*|H||hl L—q ‘ ¥
/ r -J
1
! Primary h Cable
) Disconnect ~~~_| v — Lug
40.37" Secondary Cable Area | — 3" x 3" Instrument J LT
(1025 5mm) Downleed  Upfeed (76 x 76mm) Panel 4 /
Anchor ] A
Bolt Access Hinged ____ Rear
Barrier Removable
Erdossssflm === E Torroidal N Panels
- Current
= f\H_M me H* SE======dd Transformers R, W
! I
{408mm) . Path of V [~ Cable
b ! — te—1.56" (39.7mm) Curent W : Support
14.50" ., Primary — {
BmMBEV ! m.ww (73mm} Disconnect | _—1 L2213 lﬁl [—T—T——— Bus
» - Bars
1456" 687" (174.6mm) Circuit —" | e = M N
» (369.9mm) { Breaker \ \ \ / / 24"
312 % ~ I (610mm)
D . A.\m.»aé\vb /w,wwx %ﬂ/\ C Minimum \t._.v 7 B \
e A7 |@sTmm) el Aisle Space \ metock 7 cuhem Cable
22 50" _A\ l\ Swing On s Mechanism Oﬁcaa Transformer_BUS Entrance
: . econdary ar Compt. Compartment
(572mm) End Unit Disconnect Compartment

Figure 15. Floor Plan and Typical Side View of 15 kV Indoor Cubicles
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Overall Aisle
Door Both Ends ~ Field Assembled Equipment
180.37" (4581mm) N\ \
16" 100.0”  Factory Assembled Equipment ! / 80.37" \ Cubicle Breaker
(406.4mm) (2540mm) (2041.5mm) _sq_m_a
4 Auxiliary 40.50" { :n_.m._ov:n
{101.6mm) 6" Unit (1029mm) Unit Lbs. Type
i 152.4 ] 14.50" w 1 2150 L
nnp__ (152.4mm) (368.3mm), ; 20 SFO 2800 (1273kg) FB-500, FC-500 or FCV-500
T ¥ [ Y | i | (546mm) SFQ 2800 (1273kg) FC-750, FCV-750 or FKV-750
5075 T v T SFR 2800 (1273kg) FC-1000
a (755.7mm) + " \ \ r/ it 1
36 4687 i ! 57.37" 4162" e 475
(914.4mm) W[ (1190.6mm) 76.37= [A]i L 3100 (1457mm) (1057.3mm) (120.7mm)
_ __ (T94omm)|; [yt
i | = |({79.4mm) |
130° Panel | Sheltered Aisleway
Bus 14.50" ||t Feeder Unit i ! " Wi
Duct G “amm.ua_y . pwing i~  Bswide
] | 7] {2184.4mm)
]
Space for ] 14.56” h Factory Assembled Field Assembled
Customer ConnectionSi\ ! e = N (370mm) Equipment Equipment
= R Beams M
16.25" " Bus Duct \ / 1"
A2 I " 3.37" (85.7mm) \\\\\\\
(4128mm)  (3'0mm 7\/ ol | sFRes.o4 ¢ h . = - . (279.4mm)
/ 7.50" VAN%SBV - punite—-—— (50.8mm) |1 Go.smm |+~ |
] I
(180.5mm) i 2 e _ q
Primary 6.87" (1746mm) b ¢ 121"
Floor 24 25 7.50" 1.56" (39.7mm) I , (3073.4mm)
Roo!  (616mm) VT 1905mm) /1 ¥ - it nit G 12069" 104" |
/ i E I A (3065.5mm) (2641.6mm)
—] 14.50 (368.3mm) il 36" (914.4mem) Current | L 94" |
18" Hil & Trans- (2387.6mm
(457mm) ““ — — 2.87 (73mm) “__ Wo formers ! F
3
! i \ !
Roof Mounted _—1 ___|M}tFeeder Unit N _ “" - ! ¥ S - / =
Primary Bushings " Y " 100.00" 80.37"
R Il 18.12" (460.4mm) A X
i 4 —_— S 7 ik . ; - (@540mm) " (2041.5mm)| (152 4mm)
(254mm) T / DV Door
10" 4 PanelSwing _.=%" 36"
(25ammy  (220mmi(e29mm)| (152 4mm) L torleitHand=="" | e . (914.4mm)
Secondary Full Height ocation of Customer's Clearance
Floor Meter Pangls  End Unit Anchor Bolts Grouted
Roof Fioor P into Foundation Feeder Unit
loor Flan

Figure 17. Floor Plan and Typical Side View of 15 kV Single Aisle Shelter-Clad Cubicles
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floor Compart. 61.31 (1557.3mm)
i

=
®
x

" i 6" (152.4mm)
6" (152.4mm) Space Available "
| Beam in Floor for 6 “WNABBV 11.05" & ) Beam
//Ocm_. Primary OA:, m..m_.:m (285.8mm) (152.4mm)
¥
1 AN h
4,/ . At 5 gy .ﬂ.. +7, _Wx
A\ ul (127mm) /\ d // (330.2mm)
\ L] "
30" (762mm) [\ L] B v > = - // 26
\ " \ (660.4mm)
Door Nt e SN /x !
Swing Nl e . €
QmwS:oJ_ N L , A \ 4+ A & - |
(1524mm——u.__} IIEERN / 13"
10.37" (285.8mm) Location of Customer's (330.2mm)
(2635mm) |~ % M Anchor Bolts
o 19" 14.50” (Grouted Into Foundation)
Space Available (482.6mm) (368.3mm) 102" 60" (1524mm)
in Floor for Rec. Drawout
\
Cust. Secondary Conn. m.mm‘,. [ (2590 8mm) Space
(158.8mm) (152.4mm)
Hinged Floor Plans
Barrier  Bus Duct Connection
| PT. Comp.
- Iv_ Tl <m2[m 1/
”/IIJW \/.
\—k)
[0} Inst.
| - i
|1~ Pane A 46.75 (1187.5mm)
s Bl = B [105 (2667mm)
C 102 (2590 1mm)
ar* A L D 98 (2489.2mm)
B 1 ra. D E 102 (2590.1mm)
E § 1n|m.rmu Lugs F {109 (2768.6mm)
C.Ts A,n Downfeed G | 6062 (1540mm)
Uni %. Aﬁn H 6.37 (162mm)
nit | J 21.75 (552.5mm)
Floor ™~ P Cable K
\

Ship.
Grips.

7 Units

/ Bus

Compart.

™~
J et
=X/
Circuit Alllollv_

Breaker c—

Breaker Unit — Downfeed With Lugs

6" (152.4mm) muwnm Available 6" (152.4mm) . wamuq::;
i Beam in Floor for | Beams . 6 ’
A&, Primary o@. / Aa__MMm , (152.4mm)
.8mm ¥
113 w
i — 4l u 1
N il 10 N ! tuh f,/ 18"
= 1
// 3| tal @sammy |\ 1 R " // @
NG 8 ] _ /\ S 115 R\ 36"
40" (1016mm) // M /\ H DN
Boor // ] xleo mles W i8”
swing ~_] %\ il alle v
Clearance uit 7 AT
67 (152.4mm) T 18.25" | ocation of Customer's
| Beam 7.50" < (412.8mm} Anchor Bolts
s Avail U_:oo.uagv 18 25" 177 (Grouted Into Foundation)
pace Available 463.6mm
in Floor for \ ¢ ) (432mm) 122" 78" (1981mm}
Cust. Secondary Conn. 950"] \ (3098.8mm) Rec. Drawout
3 Space
(241.3mm) (152.4mm)
K Bus Duct
Connection
y4
Fr—
T
. hru 750 Mva 1000 Mva
—_L | -7 A 60.75 (1543.1mmy) 60.75 (1543. 1mm)
A G B 113 (2870.2mm) | 121 (3073.4mm)
! C 122 (3098.8mm) {122  (3098.8mm)
T D 98 (2489.2mm) [ 106  (2692.4mm)
: E 110 (2794mm) 118 (2697.2mm)
B F 110 (2794mm) 118  (2697.2mm)
E ) G 62.37 (1584.3mmy) 62.37 (1584.3mm)
F H 3.75 (95.3mmy) 3.75 (95.3mm)
J 3.75 (95.3mm) 3.75 (85.3mm)
K 78.31 (1983.1mm) 78.31 (1989.1mm)
Max.
Ship. 3 Units 3 Units
=l J e —>{ |-t Grips.
Y L p qEEER
e Olll.v_
C
Breaker Unit — Downfeed With Pothead

Figure 19. Fioor Plan and Typical Side View of 5§ kV Conventional Outdoor Cubicles

Figure 20. Floor Plan and Typical Side View of 15 kV Conventional Outdoor Cubicles
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Erecting Cubicles With
Transformer In Line-Up

When a transformer is part of the equipment. the switchgear is
positioned next to the transformer as shown in Figure 21. Keep
the cubicles just high enough to clear conduits. approximately
250" (64 mm) above floor or base line. If the cubicles are raised
too high, the throat on the switchgear will not clear the opening
in the transformer terminal chamber (as in liquid-filled MCS
transformers). Move the switchgear toward the transtormer un-
til the cubicle throat projects approximately 2” (51 mmy) into the
transformer terminal chamber and the anchor bolts and con-
duits below the switchgear are in proper alignment. With all
points now in alignment, conduit caps and floor plate conduit
covers removed, carefully lower the cubicles to their perma-
nent location. it is important that this first group be accurately
positioned and leveled as each successive group will depend
on the fist. Do not draw sliding throat collar into place until
leveling and anchoring operations are complete. and then
tighten only enough to compress gasket.

Anchoring And Leveling
Indoor Switchgear

Indoor switchgear shipping groups are held in true alignment
by liting channels across the top of the group and by bolts
holding the cubicles to each other. The entire shipping group
is to be anchored and levelled as a single element without
loosening any hardware or removing lifting channel until entire
shipping group is levelled and anchored.

Verify anchor bolt locations per general arrangement drawing
and sweep area clean of any construction debris. Check gen-
eral arrangement drawing for position of first shipping group
and sequence of installation if arrangement consists of more
than one shipping group.

Refer to Pages 3. 4 and 6. Lifting. and move switchgear to its
final location.

Terminal Chamber

Risers

l

A
TR R

-
LR A

W

Terminal Chamber Sliding

Coliar Switchgear

Throat

\ Bus

Extension

Wall

Riser

Packing

Figure 21. Connecting Transformer and Switchgear on Typical Outdoor Instaliation



Installation

The switchgear equipment represented was accurately
aligned on leve! steel bed plates at the factory. This care
insures proper operation and fit of mating parts. Sup-
porting surfaces for the switchgear at each mounting bolt
location must be level and in the same plane. There must
not be any projection above this plane within the area
covered by the switchgear cubicles. If customers floor
or grouted sill channels do not meet this requirement it
will be necessary to shim in the following manner. The
four (4) anchor bolt locations in each cubicle must freely
rest in firm contact with the mounting support surfaces.
There must not be any projection or obstruction in other
areas which may distort cubicle. Do not force cubicle
into firm contact by drawing down mounting bolts as such
drastic means will distort cubicles. Add 4” (100 mm) square
shims adjacent to anchor bolts untit firm contact is
achieved. Check each bolt location, 4 per cubicle, and
tighten bolts. (See Figure 13.)

Tighten anchor bolts.

Check group for plumb. The first breaker cubicle in from
each end of every shipping group will have a plumb mark
stamped on the floor plate. This mark is located inside
the breaker drawout compartment and is represented by
a center punch mark with a circle around it. Directly
above this mark is a 16” (4 mm) dia. hole in the header
of the breaker compartment, as illustrated in Figure 22.
Insert the plumb bob line through this hole toward the
inside of the compartment, and tie off line with plumb
bob hanging free. The point of the plumb bob must be
within 12" (3.2 mm) of the factory installed plumb mark
represented by the center punch. The circle around the
punch has no meaning and is only an aid to locate the
punch mark. All plumb readings should be taken with
anchor bolts tight. If it is not within ,12” (3.2 mm), it could
be due either to unlevel sills or the cubicles being dam-
aged in shipment. Check first to insure that sills are level.
If sills are not level, add 4" x 4" (100 x 100 mm) steel
shims on top of sill, adjacent to the anchor bolts, as
necessary to achieve a leve! floor in all cubicles and to
insure that all cubicles are in firm contact with the foun-
dation at each anchor point. Tighten the anchor bolts. If
plumb bob point is still not within .12” (3.2 mm) after floor
leveling, proceed to step No. 5. below.

Do not loosen any hardware until after it has definitely
been verified that floors are level and in firm contact with
sills.
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Figure 22. Plumbing Switchgear Units

4.

If lineup consists of multiple groups, move the next group
into position, with the front of units in line and tight against
the adjacent group. Do not bolt groups together at this
time. Check or plumb as on previous group and bolt
groups together with hardware provided. Repeat for any
additional groups. Check that the cubicles are in firm
contact with the foundation at each anchor point. Add
4" x 4" (100 x 100 mm) shims as necessary. Tighten the
anchor bolts.

Should problem still exist, and it has been determined
that foundation is level and in the same plane, it can be
assumed that the shipping group has been distorted by
abusive handling or a shipping mishap. This step is to
be considered only after careful consideration of the pre-
viously described conditions and the foundation has been
proven to be level and in the same plane as constructed
or by the addition of shims.

a. Tighten anchor bolts holding cubicles to foundation
(if not already tight).

b. Check "plumb” marked cubicles to determine direc-
tion of distortion. They may be checked by diagonal
measurements of drawout compartment door frame
or by use of carpenter’s frame square. Is the direction
of lean the same as that of the error in plumb bob
location?

c. Loosen, but do not remove, all hardware holding tt
“plumb” marked cubicle to its adjacent cubicles, an.
open all panels or doors.
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Do not loosen any hardware holding cubicles to founda-
tion! With the use of diagonal jacking in door frame. force
frame back to rectangular shape until plumb bob point is
in line with punch mark. It may be necessary to allow for
slight spring-back when jacking so that plumb reading is
correct when jack is released. It may also be necessary
to loosen hardware holding successive cubicles together
to aliow for more freedom and movement during frame
straightening.

d. Tighten all hardware.
e. Remove lifting channels.

{. Check all breaker cubicles for free movement of
shutters.

Anchoring And Leveling Of
Shelter-Clad Switchgear

In Shelter-Clad arrangements the switchgear. as received, is
true and in correct position relative to its support beams. The
beams are a permanent part of the switchgear, and are not to
be loosened or moved from position.

verity anchor bolt locations in concrete as shown in Figure 11,
and at all points shown on general arrangement plan view.
Sweep foundation to make certain it is free of pebbles or other
debris. Check general arrangement drawing for positioning of
switchgear and sequence of installation if arrangement con-
sists of more than one shipping group.

Single aisle Shelter-Clad cubicles are shipped with the aisle
wall covering the breaker drawout compartment. This wall may
be removed before moving the switchgear into position on its
foundation, if conduit clearance is in doubt, or if aisle is to be
assembled immediately after leveling. See Figure 23.

1. Remove seal material at top of wall (2).
Unbolt and remove roof gable (1).

Support wall (2) with crane or other means (Figure ap-
proximately 125 Ib. (57 kg) per unit) and remove all the
bolts (A) at each end of the group which hold the aisle
wall in place. Carefully lay roof gable and aisle wall aside
until needed for aisle assembly.

4. Remove nuts from all anchor bolts, remove caps from all
secondary conduit stubs. and remove covers from sec-
ondary openings in cubicle fioor plates and anchor bolt
access covers from each end of line-up.

Refer to Pages 3. 4 and 6 for Lifting Shelter-Clad switch-
gear. The arrangement may consist of a single complete
shipping group. or may be broken down into a number of
shipping sections as in a long line-up. Refer to general
arrangement drawing for instructions as to which ship-
ping group should be installed first. and in what se-
quence the remaining groups are to be installed. Using
2.50" (63.5 mm) nom. X-X strong (extra-heavy) pipe (do
not substitute a member of less strength) move the first
group into position as dimensioned on general arrange-
ment drawing.

Figure 23. Aisle Wall Removal
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5. The switchgear equipment represented was accurately

aligned on level steel bed plates at the factory. This care
insures proper operation and fit of mating parts. Sup-
porting surfaces for the switchgear's 4" x 6" (101.6 x 152 4
mm) beams must be level and in the same plane within
.06" (1.6 mm). If concrete, grouted channels, pier support
plates, etc. do not meet this requirement, or if there is any
projection higher than the support points in line with beams,
shims must be installed in the following manner to pro-
vide equivalent true surface for switchgear support. 5 kV
and 15 kV outdoor switchgear groups which have been
assembled on 4" x 6" (101.6 x 152.4 mm) beams must be
supported along these beams with the maximum span
between support points not exceeding nine (9) feet (2743
mm). When switchgear line-up includes 1000 MVA break-
ers this maximum span must be decreased to six (6) feet
(1830 mm). If shims are required use 4" (100 mm) square
strips placed between bottom of beam and foundation.
in the anchor bolt area where they will be clamped firmly
in place.

Add clamp washers and nuts to anchor boits and tighten
securely.

The first breaker cubicle in from each end of every ship-
ping group will have a plumb mark stamped on the floor
plate (aisle wall must be off). This mark is located inside
the breaker drawout compartment and is represented by
a center punch mark with a circle around it. Directly above
this mark is a .16” (4 mm) dia. hole in the header of the
breaker compartment, as illustrated in Figure 22. Insert
the plumb bob line through this hole toward the inside of
the compartment, and tie off line with plumb bob hanging
free. The point of the plumb bob must be within .12” (3.2
mm) of the factory installed plumb mark represented by
the center punch. The circle around the punch has no
meaning and is only an aid to locate the punch mark. If
the plumb bob reading exceeds the .12” (3.2 mm) limi-
tation, does the cubicle read the same direction and ap-
proximately the same distance from the punch mark? If
this condition exists it would normally indicate that the
slab, piers or pilings, as the case may be, are not level
and’or are not in the same plane. The addition of shims
between foundation and the bottom of the beam should
bring shipping group to level showing plumb reading within
the .12" (3.2 mm) tolerance. Note all plumb readings are
to be taken with anchor bolts tight.

10.

Should problem still exist. and it has been determined
that foundation is level and in the same plane, it can be
assumed that the shipping group has been distorted by
abusive handling or a shipping mishap. This step is to be
considered only after careful consideration of the previ-
ously described condition. and the foundation has been
proven to be level and in the same plane as constructed
or by the addition of shims.

a. Tighten anchor bolts holding beams to foundation (if
not already tight).

b. Check "plumb” marked cubicles to determine direc-
tion of distortion. This may be checked by diagonal
measurements of drawout compartment door frame
or by use of carpenter's frame square. |s the direction
of lean the same as that of the error in plumb bob
location?

¢. Loosen. but do not remove. all hardware holding the
“plumb” marked cubicle to its adjacent cubicles, and
open all panels of doors. Do not loosen any hardware
holding cubicles to supporting beams! With the use
of diagonal jacking in door frame, force frame bac
to rectangular shape until plumb bob point is in line
with punch mark. It may be necessary to allow tor
stight spring-back when jacking so that plumb read-
ing is correct when jack is released. It may also be
necessary to loosen hardware holding successive
cubicles together to allow for more freedom and
movement during frame straightening.

d. Tighten all hardware.

e. Check all breaker cubicles for free movement of
shutters.

When a switchgear line-up has more than one shipping
group, a temporary plate is bolted to the end plate of
each group at the shipping split. This plate was used to
support the aisle wall during shipment. Remove and scrap
these plates, and remove any hardware which would in-
terfere with a tight fit when the next group is moved into
position. Make sure that all anchor nuts of the first section
installed are tight and have produced a true plumb read-
ing before moving the next group into position.

Move the next group into position. The front edge of the
cubicle floor plates should be in line with those of the
previously installed group. This will insure a good fit with
aisle floor plates.
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Make certain that the end of the group being installed is
tightly against the previous instaltation. Repeat steps 5.
6.. 7. and 8. and install all shipping split hardware.

11. If there are additional groups in line-up. repeat step 8.
andthen5.. 6.. 7.. and 8. for each group. Replace covers
for anchor bolt access at each end of line-up.

Anchoring And Leveling
Of Conventional Outdoor
Switchgear

In conventional outdoor switchgear arrangements the switch-
gear, as received, is true and in correct position relative to its
support beams. The beams are a permanent part of the
switchgear and are not to be loosened or moved from position.

Verify anchor bolt locations in concrete, as shown in Figure
11, and at all points shown on general arrangement plan view.
Sweep foundation to make certain it is free of pebbles or other
debris. Check general arrangement drawing for positioning
of switchgear and sequence of installation if arrangement con-
sists of more than one shipping group.

1. Remove anchor hardware from anchor bolts.

2. Remove caps and covers from conduit stubs so that they
will clear openings in cubicle floor plates.

3. Open rear door and inner instrument panel of each cu-
bicle and remove entrance opening covers infloor plates.
Close and secure instrument panel and rear door so they
will not be damaged during lifting.

Refer to Pages 3, 4 for lifting and handling of conventional
switchgear. Switchgear may consist of a single complete
shipping group, or may be broken down into a number
of shipping sections as in a long line-up. Refer to general
arrangement drawings for instructions as to which ship-
ping group should be installed first and in what sequence
the remaining groups are to be installed. 5 kV conven-
tional switchgear must be lifted using 2.50"” (63.5 mm)
nom. XX-strong (extra heavy) pipe. (Do not substitute a
member of less strength.) 15 kV conventional switchgear
is lifted with lifting lugs and cable clamps as shown in
Figure 6.

Move the first group into position as dimensioned on the
general arrangement drawing.

The switchgear equipment represented was accurately
aligned on level steel bed plates at the factory. This care
insures proper operation and fit of mating parts. Sup-
porting surfaces for the switchgear's 4" x 6" (101x 152.4
mm) beams must be level and in the same plane within
06" (1.6 mm). If concrete. grouted channels. pier support
plates. etc. do not meet this requirement. of if there is
any projection higher than the support points in line with
beams. shims must be installed in the following manner
to provide equivalent true surface for switchgear support.
5 kV and 15 kV outdoor switchgear groups which have
been assembled on 4" x 6" (101.6 x 152.4 mm) beams
must be supported along these beams with the maximum
span between support points not exceeding nine (9) feet
(2743 mm). When switchgear line-up includes 1000 MVA
breakers this maximum span must be decreased to six
(6) feet (1830 mm). If shims are required use 4" (100 mm)
square strips placed between bottom of beam and foun-
dation. in the anchor bolt area where they will be clamped
firmly in place.

Add clamp washers and nuts to anchor bolts and tighten
securely.

The first breaker cubicle in from each end of every ship-
ping group will have a plumb mark stamped on the floor
plate. This mark is located inside the breaker drawout
compartment and is represented by a center punch mark
with a circle around it. Directly apove this mark is a .16
(4 mm) dia. hole in the header of the breaker compart-
ment. as illustrated in Figure 22. Insert the plumb bob
fine through this hole toward the inside of the compart-
ment. and tie off line with plumb bob hanging free. The
point of the plumb bob must be within 12" (3.2 mm) of
the factory installed plumb mark represented by the cen-
ter punch. The circle around the punch has no meaning
and is only an aid to locate the punch mark. If the plumb
bob reading exceed the .12" (3.2 mm) limitation, does
the position of the deviation in each end breaker cubicle
read the same direction and approximately the same
distance from the punch mark? If this condition exists. it
would normally indicate that the slab. piers or pilings. as
the case may be. are not level andor are not in the same
place. The addition of shims between foundation and the
pbottom of the beam should bring shipping group to level
showing plumb reading within the 12" (3.2 mm) toler-
ance. Note all plumb readings are to be taken with anchor
bolts tight.
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7. Should problem still exist, and it has been determined
that foundation is level and in the same plane, it can be
assumed that the shipping group has been distorted by
abusive handling or a shipping mishap. This step is to be
considered only after careful consideration of the previ-
ously described conditions and the foundation has been
proven to be level and in the same plane as constructed
or by the addition of shims.

a. Tighten anchor bolts holding beams to foundation (if
not already tight).

b. Check “plumb” marked cubicles to determine direc-
tion of distortion. This may be checked by diagonal
measurements of drawout compartment door frame
or by use of carpenter’s frame square. Is the direction
of lean the same as that of the error in plumb bob
location?

c. Loosen, but do not remove, all hardware holding the
“plumb” marked cubicle to its adjacent cubicles. and
open all panels of doors. Do not loosen any hardware
holding cubicles to supporting beams! With the use
of diagonal jacking in door frame, force frame back
to rectangular shape until plumb bob point is in line
with punch mark. It may be necessary to allow for
slight spring-back when jacking so that plumb read-
ing is correct when jack is released. It may also be
necessary to loosen hardware holding successive
cubicles together to allow for more freedom and
movement during frame straightening.

d. Tighten all hardware.

e. Check all breaker cubicles for free movement of
shutters.

8. Before moving the next group into alignment (when ship-
ment consists of more than one section) check shipping
split end of previously installed group for protruding
hardware used to plug holes in shipping. and on 15 kV
remove the lifting lugs. Make certain that all anchor nuts
are tight and a true plumb reading exists.

9. Move the next shipping group into position. 15 kV con-
ventional switchgear may not be moved directly into po-
sition, as can the 5 kV, because of the protruding lift lugs.
15 KV must be placed on skids or rollers high enough to
clear conduits and in line with previously installed group.
The lift lugs at the split must be removed and the group
pushed against that previously installed. Jacks may be
used to remove skids or rollers and to lower group to
foundation. Repeat steps 4., 5., 6. and 7. Replace covers
for anchor bolt access at each end of line-up.

Assembly Of Shelter-Clad
Outdoor Switchgear
SINGLE AISLE

Table 3 lists the standard components supplied for single aisle
Shelter-Clad outdoor switchgear. The item numbers in the table
are used in all instructions pertaining to this procedure. As-
sembile as follows:

1. Temporarily support the aisle wall assembly (removed for
the plumb bob check) inits permanent position as shown
in the general arrangement drawing. (See Figure 24.) Re-
move the aisle beam (3) from top of the wall assembly (2)
and place the beam, with clip angles near the top. in po-
sition B.

*Do Not Use Metric Hardware

375" Hex. Nut 00-631-053-106
375" Rd. Washer 00-651-007-230
.375" LLockwasher 00-655-017-032

Buffer
Angles

Clip Angles

375" x 1" Screw
.375" Rd. Washer
375" Lockwasher

00-611-315-466
00-651-007-230
00-655-017-032

Figure 24. Aisle Wall Assembly — Single Aisle Layout
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Table 3. Standard Components — Single Aisle Switchgear

5 kV 15 kV 15 kV Low Silhouette
ftem Description Part No. MK Part No. MK Part No. MK
1 Roof Gable Assem 18-177-200 18-184-208 18-657-972 579
(3 units)
2 Front Plate Assem 18-657-280 584 18-657-276 547 18-734-868 501
3 Beam 18-712-418 18-702-162 18-734-687
4 Roof Cover Assem. (Ais'e) 18-177-195 501 18-299-861 501 18-178-675 501
5 Floor Plate Assem 18-652-057 502 18-294-120 501 18-652-341 501
(Locate Per 5 kV Floor Plan)
5A Floor Plate Assem. 18-657-246 554
6 Floor Plate Assem 18-652-057 501 18-294-121 501 18-287-926 502
(Locate Per 5 kV Floor Plan)
6A Floor Plate Assem. 18-657-246 555
7 Door Assem. L H 18-657-280 587 18-657-276 577 18-657-280 587
7A Door Assem. R.H. 18-657-280 588 18-657-276 578 18-657-280 588
8 Angle 18-657-223 573 18-657-206 513 18-657-223 573
9 Bracket 18-176-985 001 18-184-206 001 18-176-985 001
10 Angle 18-177-261 001 18-184-213 004 18-177-261 o1
11 Roof Channel Assem 18-176-983 501 18-299-862 501 18-176-983 501
12 End Gable Assem. 18-177-259 501 18-184-218 501 18-177-259 501
13 Cover (Formed) 18-287-990 18-184-210 18-288-483
14 Cover or Plate 18-177-174 001 18-184-217 001 18-184-217 001
Plate Cover
15 Angle 18-178-032 001 18-178-032 001 18-178-032 001
16 Clamp Washer 18-657-511 532 18-657-511 532 18-657-511 532

Put roof covers (4) in place to hold top of aisle wall in
place. Do not tighten hardware. Remove and discard the
buffer angles at the bottom of the unit. These angles are
installed to prevent bending of the aisle wall during ship-
ping. If not removed, they may interfere with installation
of floor plates.

Align the ends of the aisle wall. aisle beam and switch-
gear. Place two sets of floor plates in position between
the switchgear and the wall. Install each set next to the
end position between the switchgear and the wall. (See
Figure 25 for location of floor plates.) With floor plates set
tightly against switchgear floor plates, check and adjust
center beam and aisle wall beam location to provide a
good fit with minimum size cracks between plates and a
smooth surface. Check that aisle wall is square with
switchgear by diagonal measurements at fioor level —
corner to corner distances should be equal. Tighten an-
chor bolts to secure beam locations.

With roof cover hardware loose, plumb front wall and
tighten attaching hardware.

Install all floor plates using 5 kV or 15 kV pattern as shown
in Figure 25. Each plate overlaps the supporting member
of the next plate; therefore, determine sequence of in-
stallation accordingly. Place each set of floor plates to
equalize the space between floor plates and prevent a
wide crack at end of group.

install weather stripping at points "C” and “D". Use .50"
(12.7 mm) sealant tape. Place the tape so that one edge
is on the vertical centerline of the holes and the other
edge is toward the seam which will be exposed to the
weather.

Set door assemblies (7) in place. (See Figure 26.) Boft
the doors to the aisle wall (2) and to side plate of the
cubicle.

See Figure 27. Put all roof covers (4) in place and bolt to
aisle wall assembly (2) and roof support.
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Access Covers
for Anchor Bolts

Figure 25. Floor Plate Installation — Single Aisle Layout

7
Cubicle ae
Side T ' 2 Louvers
Plate T . :
. S i
7 _ y
\-\ . “
* 375" x 62" Screw  00-611-315-461 8 I X
g;g ;zdx:j::rr 88'22‘?:82);'223 ' * 375" Hex. Nut 00-631-059-106
’ ‘ i i 375" Lockwasher  00-655-017-032
375" Rd. Washer  00-651-007-230
*Do Not Use Metric Hardware 8 375" x 1" Screw 00-611-315-466

Figure 26. Door Installation — Single Aisle Layout




Installation

Page 27

*Do Not Use Metric Hardware

View A
11 9 9 11 11 9
u 4 4
A h
10/ End Plate — 10

Left End Center Right End
.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032 Each
375" Hex. Nut 00-631-059-106 Connection

375" x 1.25" Screw 00-611-315-468

Figure 27. Roof Covers Installation —
Single Aisle Layout

Roof Cover
Bracket (9)

Roof Channe! (11)

Welded CIiN ~

Figure 28. Roof Channel Installation —
Single Aisle Layout

*Do Not Use Metric Hardware

375" x 1.25" Screw 00-611-315-468
.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032

14

Figure 29. Roof Gable Installation —
Single Aisle Layout

9. Fasten roof covers together using bracket (9) at positions
“E” (two per joint). See view "A"

10. Install a trim angle (10) at each end of aisle.
11. See Figure 28. Set roof channels (11) over roof cover joints.

Slide the channel toward the roof peak until the clip inside
the channel engages the bracket (9).

12. See Figure 29. Install roof gable assembly (1). Adjust the
position of the gable and the channels (11) so that the
channels fit into the notches of the gable.

13. Bolt roof gable assembly (1) into place using weld nuts in
roof channels (11).

14. Add end gable assembly (12) at each end. Fasten cover
(13) to roof.

15. Drill cable cover (14) to suit conduit installation. Clamp
the cover in place with angle (15).
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Table 4. Standard Components — Common Aisle Switchgear

5 kV 15 kV 15 kV Low Silhouette
Item Description Part No. MK Part No. MK Part No. MK
1 Factory Assem. Equipment
2 Formed — Angle 18-657-223 573 18-657-206 513 18-657-223 573
3 Beam 18-193-151 18-193-151 18-193-551
4 Door Assem. 18-657-280 589 18-657-307 519 18-657-280 589
5 Floor Plate R.H. & Inter. 18-652-059 501 18-299-880 501 18-645-350 501"
6 Floor Plate — L.H. 18-652-059 502 18-299-881 501 18-642-676 501°
See General See General
7 Bus Run Arrangement — Arrangement — — —
8
8A Cover 18-179-735 001 18-190-433 001 18-179-735 001
9 Roof Deck 18-288-735 501 18-299-878 501 18-288-735 502
10 Cover 18-179-730 501 18-190-430 501 18-179-730 501
11 Hood 18-288-739 001 18-701-569 001 18-288-739 001
12 Bracket 18-176-985 001 18-184-206 001 18-176-985 001
13 Angle 18-179-733 001 18-190-438 001 18-197-733 001
14 Wire Duct 18-191-039 002 18-657-655 884 — —
18-177-174 18-184-217
15 Cover or Plate Plate 001 Cover 001 18-184-217 001
16 Angle 18-178-032 001 18-178-032 001 18-178-032 001 [
17 Clamp Washer 18-657-511 532 18-657-511 532 18-657-511 532
*Assemble Per 5 kV Floor Plan
16. Mount aisle conduit, switches, receptacle and wire to
junction box at each end unit. See conduit arrangement.
Vents 17. If equipment consists of more than one shipping group,

Figure 30. Initial Positioning — Common Aisle Layout

caulk vertical shipping split at back of switchgear with
metal filler provided.

Common Aisle

Table 4 lists the standard components supplied for common
aisle Shelter-Clad outdoor switchgear. The item numbers in the
table are used in all instructions pertaining to this procedure.
Assemble as foliows:

1.

Place aisle beam (3) in position “B"” and secure with an-
chor bolts. (See Figure 30.)

Attach angle (2) to ends of aisle beam (3) as shown.

See Figure 31. Install all floor plates using 5 kV or 15 kV
pattern shown. Each plate overlaps the supporting mem-
ber of the next plate; determine sequence of installation.
Place each set of floor plates to equalize the space be-
tween the floor plates and prevent a wide crack at end of
group.
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Installation

Figure 31. Floor Plate Installation — Common Aisie Layout

Figure 32. Bus Run Installation — Common Aisle Layout
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4. Assemble and connect bus run (7). (See Figure 32.)

NOTE

Leave ali bolts hand tight until shelter is completely assem-
bled. Mount bottom covers on bus duct after shelter assem-
bly is complete. When bus run (7) is omitted, wire duct (14)
is to be located over 3" x 3" cutouts and bolted in place.

5.

Install weather stripping at points “C" and “D". Use .50"
(12.7 mm) sealant tape. Place the tape so that one edge
is on the vertical centerline of the holes and the other
edge is toward the seam which will be exposed to the
weather.

See Figure 33. Raise door assemblies {4) into place. Bolt
doors to side plates of cubicles. Bolt to aisle sill using
angle (2).

~

10.

1.
12.

13.
14.
15.

Mount 4 covers (8A) in place.

Mount aisle conduit, switches, receptacle and wire to
junction boxes. See conduit arrangement.

See Figure 34. Place roof decks (9) in position and fasten
with the bolts provided.

Fasten roof decks together using bracket (12). See view
"A”

Add trim angle (item 13) at each end of ggup.

Set channel-shaped covers (10) over the joints of roof decks
and slide up the covers so the clips on the inner surface
(see Figure 28) engage the brackets (12).

Bolt hoods (11) in place.
Tighten all bolts to complete assembly.

Drill cable cover (15) to suit conduit. Clamp the cover in
place with angle (16).

Aisle Roof Deck Lt. 9

@
R
<

Mtg. Per 18-295-875 Vents

*.375" x .62" Screw
375" Lockwasher
.375" Rd. Washer

00-611-315-461
00-655-017-032
00-651-007-230

*Do Not Use Metric Hardware

S

*.375" Hex Nut
00-631-059-106

e

Light
Switch Q
/f
é / Wire Duct for Wiring
4 Between ltems 1

Figure 33. Door Installation — Common Aisle Layout
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*.375" Hex Nut 00-631-059-106

.375" Rd. Washer 00-651-007-230
375" Lockwasher 00-655-017-032

\‘/d

Vents ‘ =S /

= —

s

// N,
&

22\

/I
yd L7

16 Louvers
15

* 375" x 125" Screw
375" Lockwasher
375" Rd. Washer

—<—
/

\
N

*Do Not Use Metric Hardware

00-611-315-468
00-655-017-032
00-651-007-230

10
11
View A

View A
10 12 12 10 10 12

LN
| AL

—_— -

13 =~ End Plate 13
Left End Right End

_—
~]

Center

*.375" Hex. Nut
375" Lockwasher
375" Rd. Washer
.375" x 1.25" Screw

00-631-059-106
00-655-017-032
00-651-007-230
00-611-315-468

Each
Connection

Figure 34. Roof Deck Installation — Common Aisle Layout

16. If equipment consists of more than one shipping group.
caulk vertical shipping split at back of switchgear with
metal filler provided.

Single Aisle With Work Space — 5
kV

Table 5 lists standard components supplied for single aisle
with work space Shelter-Clad outdoor switchgear. The item
numbers in the table are used in all instructions pertaining 1o
this procedure. Assemble as follows:

1. Mount aisle end plate at the end opposite the work space.
(See Figure 35.)

2. Move aisle wall to its permanent location as indicated on

the general arrangement drawing.

3. Remove aisle I-beam from the top of the aisle wall and

mount in place on footing.

4. Remove the end plate from the switchgear unit and pro-

ceed as instructed in Step 11. to mount it at end of work
space.

5. See Figure 36. Put the work aisle and work space beams

(1, 7 and 11) in position as indicated on the general ar-
rangement drawing.
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Table 5. Standard Components — Single Aisle, With Work Space

5 kv 15 kV 15 kV Low Silhouette
ftem Description Part No, MK Part No. MK Part No. MK
1 Beam 18-195-382 003 18-193-157 001 18-193-157 001
2 Weatherstrip Sealant Tape 00-333-450 005 00-333-450 005 00-333-450 005
3 Plate Assy. 18-657-280 584 18-657-276 547 18-734-868 501
4 End Plate L.H. 18-657-281 582 18-657-278 575 18-657-972 575
5 Cover 18-650-504 001 18-650-504 001 18-650-504 001
6 Angle Mtd. On It. 3 — — 18-657-410 288 — -
6A Angle Mtd. On. It. 3 — — 18-657-353 160 — —
7 Beam 18-657-430 124 18-193-158 001 18-193-158 001
8 Angle Assy. 18-657-385 581 — — — —
9 Angle or Frame 18-179-167 18-364-274 501 18-364-274 501
Angle 501 Frame
10 Angle 18-184-139 001 18-191-509 001 18-184-139 001
11 Beam 18-193-151 002 18-193-151 009 18-193-151 009
14 Beam Assy. — — 18-646-894 501 — —
Beam
15 Roof Support 18-657-422 501 18-646-895 001 18-657-697 528
17 Floor Plate Assy. 18-652-057 502 18-294-120 501 18-652-341 501,
Aisle Side
17A Floor Plate Assy. — — 18-657-246 554 18-652-341 501
Unit Side
18 Fioor Plate Assy. 18-652-057 501 18-294-121 501 18-287-926 . 502
Aisle Side
1BA Floor Plate Assy. — — 18-657-246 555 18-652-341 501
Unit Side
19 Roof Channel 18-176-983 501 18-294-115 503 18-183-766 501
Unit Side Unit Side
19A Roof Channel — —_ 18-299-862 501 18-176-983 501
Aisle Side Aisle Side
20 Bracket 18-176-985 001 18-184-206 001 18-176-985 001
21 Clamp Washer 18-657-511 532 18-657-511 532 18-657-511 532
22 Door Mtg. L.H. 18-657-280 587 18-657-276 577 18-657-280 587
23 Rof Cover (Unit Side) 18-177-195 501 18-294-114 503 18-184-115 501
Unit Side Unit Side
23A Roof Cover (Aisle Side) 18-177-195 501 18-299-861 501 18-178-675 501
Aisle Side Aisle Side
24 Roof Gable Assy. 18-177-200 502 18-184-208 502 18-657-152 545
25 Gable Cover Int. 18-176-981 001 18-176-981 001 18-176-981 001
26 Formed Cover 18-287-990 002 18-184-210 002 18-288-483 011
27 Floor Plate Assy. 18-656-890 520 18-700-518 506 18-700-518 502
27A — — 18-700-519 506 18-700-519 506
278 — — 18-700-519 507 18-700-519 507
28 18-656-890 519 18-700-520 505 18-700-520 505
28A — — 18-700-520 506 18-700-520 506
288 — — 18-700-520 507 18-700-520 507
29 Angle 18-179-171 002 18-179-171 002 18-179-171 002
31 Angle 18-177-261 001 18-184-213 002 18-184-213 002
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*Do Not Use Metric Hardware

* 375" x .75" Screw 00-611-315-463
.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032

—— 7
W
V4

Roof
Channel!

\

End Plate

i
i
4

>

g7

Mount
|-Beam On
Footing &

4//\ |-Beam
Customer /

Footings
Aisle

Wall

Figure 35. Initial Positioning — Single Aisle
With Work Space

Assemble aisle walls (3). See general arrangement draw-
ing for location of special panels for fans. etc. Apply .50"
(12.7 mm) sealant tape at the joint of the wall sections.

Bolt plates (3) together. to switchgear unit and to beam
(M.

Attach .50" (12.7 mm) sealant tape at all joints.

Attach angles (10) to ends of beams.

See Figure 37. Install angles {8 and 9} at the end of the
work space. Secure the angles together with 00-615-331-
466 flat head screws.

Install end plate (4) and attach it to plate (3) and angles
(8). (9) and (10).

Install floor plates (17 and 18) in the same arrangement
as that for single aisle layouts (see Figures 25). Install
floor plates (27 and 28) as shown in Figure 37. Install
cover (5).

*Do Not Use Metric Hardware

*.375" x 1.50" Screw
.375" Rd. Washer
375" Lockwasher
.375" Hex. Nut

00-611-315-470
00-651-007-230
00-655-017-032
00-631-059-106

*.50" Hex. Nut
50" Lockwasher
.50" Rd. Washer
50" x 1.25" Screw

00-631-059-108
00-655-017-036
00-651-007-300
00-611-315-546

21

Clamp Washer
See Gen. Arrgt.
for Location

Figure 36. Beam Placement (5 kV) — Single Aisle With Work Space
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*.375" x 1.50" Screw 00-611-315-470
.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032
.375" Hex. Nut 00-631-059-106

*.375" Hex. Nut 00-631-059-106
.375" Lockwasher 00-655-017-032
.375" Rd. Washer 00-651-007-230
.375" x 150" Screw 00-611-315-470

*.375" Hex. Nut 00-631-059-106
375" Lockwasher 00-655-017-032
.375" Rd. Washer 00-651-007-230
375" x 1" Screw 00-611-315-466

*Do Not Use Metric Hardware

Figure 37. End Cover Installation (5kV) — Single Aisle With Work Space

= 375" Rd. Washer 00-651-007-230 29
.375" Lockwasher 00-655-017-032
375" Hex. Nut 00-631-059-106
375" x 1.25" Screw 00-611-315-468
View A
* 375" X .75" Screw 00-611-315-463
.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032

*Do Not Use Metric Hardware

Figure 38. Door and Roof Support Installation (5 kV) — Single Aisle With Work Space
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13. Apply .50" (12.7 mm) sealant tape to door frame assem- 18, See roof channels (19) over roof deck joints. Slide the
bly (22) and bolt it in place. Place tape so that one edge channels toward the roof peak until the clip inside the
is on the vertical centerline of the mounting holes and the channel (see Figure 28) engages the bracket (20).
°‘rh63';dge is toward the point of weather exposure (Fig- yg 151411 roof gable (24). Adjust position of gable and chan-
ure 38). nels (19) so that channels fit into notches of gable.

14. Remove trim angle (31) from end of cubicle and attach .

! . Install I | .
angle (29) to end of switchgear. Install roof support (15) 20. Install gable covers (25) at gable joint
from cubicle to end of work space. See view "A” for at- 21. Bolt gable into place using welded nuts in channels (19).
taching support (15) to angle (29). Mount covers (26) to underside of roof covers (23).

15. Put all roof decks (23) in place and bolt to the top of the 22 Mount aisle conduit. switches. receptacle and wire junc-
end plate and to the roof support (15). Leave hardware tion boxes. Mount and connect lights per wiring diagram
finger tight until Step 17. is complete. See conduit arrangement.

16. Fasten roof decks (23) together using bracket (20). See  23. If equipment consists of more than one shipping group.
view “A’", Figure 39. caulk vertical shipping split at back of switchgear with

1l ided.
17. Mount trim angle (31). Tighten bolts. metal filler provided
Roof Gabl
* 375" Rd. Washer 00-651-007-230 o4 oof Gable  End Gable Assy.
375" Lockwasher 00-655-017-032 19 i v
.375" Hex. Nut 00-631-059-106 23 \‘/
e \ > < y
> o RS )4
26 “\\ // /gﬁf
31 N
A
End Gable |
19A 19A 19A Ass'y.
19 31 20 20 19 20 31 19
\
Work Space 2
/J
End Plate /
Left End Center Right End €

*.375" Hex. Nut

00-631-059-106

00-655-017-032
00-651-007-230
00-611-315-468

.375" Lockwasher Each
.375" Rd. Washer

375" x 1.25" Screw

View A * 375" Rd. Washer

375" Lockwasher
.375" Hex. Nut

*Do Not Use Metric Hardware

Connection

00-651-007-230
00-655-017-032
00-631-059-106

23A
23 15kV
5kV

Figure 39. Roof Assembly (5 kV and 15 kV) —

Single Aisle With Work Space
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SINGLE AISLE WITH WORK SPACE — 15 kV 6.
Table 5 lists standard components supplied for single aisle
with work space Shelter-Clad outdoor switchgear. The item
numbers in the table are used in all instructions pertaining to
this procedure. Assemble as follows:
1. Mount aisle end plate at the end opposite the work space.
. 7.
(See Figure 35.)
2. Move aisle wall to its permanent location as indicated on
general arrangement drawing.
3. Remove aisle |-beam from top of aisle wall and mount in
place on footing.
4. Remove the end plate from the switchgear unit and mount 10
at end of work space as instructed in Step. 11. 11.

5. See Figure 40. Put the work aisle and work space beams
(1, 7 and 11) in position as indicated on the general ar-
rangement drawing.

Assemble aisle walls (3). See general arrangement draw-
ing for location of special paneis for fans, etc. Apply .50"
(12.7 mm) sealant tape to the joints. Place the tape so
that one edge is on the vertical centerline of the holes
and the other eclge is toward the seam which will be ex-
posed to the weather,

Bolt plates (3) together, to switchgear unit and to beam
(1). Apply .50" (12.7 mm) sealant tape to the joints.

Attach angles (10) to ends of beams.

See Figure 41. Mount beams (14) between walls at each
joint {(view "F").

Mount frame (9) at end of work space.

Install end cover (4) and attach it to reat plate (3), frame
(9) and to angles (10).

*.375" x 1.50" Screw 00-611-315-470

.375" Rd. Washer 00-651-007-230
.375" Lockwasher 00-655-017-032
.375" Hex. Nut 00-631-059-106

*.50" Hex. Nut 00-631-059-108
.50" Lockwasher 00-655-017-036
50" Rd. Washer 00-651-007-300
50" x 1.50" Screw 00-611-315-548 )  C'amp Washer
See Gen. Arrgt.
*Do Not Use Metric Hardware for Location

\\\

-~
[\

\\\\

Figure 40. Beam Placement (15 kV) — Single Aisle With Work Space
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*.375" x 1.50" Screw
.375" Rd. Washer
.375" Lockwasher
375" Hex. Nut

*.375" Hex. Nut
.375" Lockwasher
.375" Rd. Washer
375" x 1.50" Screw

28

28A

Work Space
Floor Plate
Arrangement

00-611-315-470
00-651-007-230
00-655-017-032
00-631-059-106

00-631-059-106
00-655-017-032
00-651-007-230
00-611-315-470

288

*Do Not Use Metric Hardware

* 375" Hex. Nut
.375" Lockwasher
.375" Rd. Washer
375" x 1" Screw

/3\

00-631-059-106
00-655-017-032
00-651-007-230
00-611-315-466

—

6

Weather
Stripping 2

Plan View

- *.50" Hex. Nut

View F

50" Lockwasher
.50" Rd. Washer

50" x 1.50" Screw

14

00-631-059-108
00-655-017-036
00-651-007-300
00-611-315-548

Figure 41. Floor Plate Installation (15 kV) — Single Aisle With Work Space
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12.

13.

14.

15.

Install floor plates (17, 17A, 18 and 18A) in the same ar-
rangement as that for single aisle layouts (see Figure 25).
Install the floor plates in the work area as shown in Figure
41. Install covers (5).

See Figure 42. Position and bolt the door frame assembly
(22) into place. Apply .50" (12.7 mm) sealant tape so that
one edge is on vertical centerline of mounting holes and
other edge is toward point of weather exposure.

Remove angle (31) from L.H. end of cubicle (see Figure
39). Attach angle (29) to end of switchgear. Figure 38.
Install roof supports (15) from cubicle across beam.(14)
to end of work space. See view “A” for attaching support
(15) to angle (29).

Put all roof decks (23A) in place and bolt to the top of the
end plate and to the roof supports (15). Leave hardware
finger tight until Step. 17. is complete.

16.
17.

18.

19.

20.
21

Mount trim angle (31).

Fasten roof decks (23) together using brackets (20). See
view A", Figure 39. Tighten boits.

Set roof channels (19 or 19A) over roof deck joints. Slide
the channels toward the roof peak until the clip inside the
channel (see Figure 28) engages the bracket (20).

Install roof gable (24). Adjust position of gable and chan-
nels (19 or 19A) so that channels fit into notches of gable.

Install gable cover (25) at gable joint.

Bolt gable into place using welded nuts in channels (19
or 19A). Mount cover (26) to underside of roof cover (23).

*.375" Rd. Washer
.375" Lockwasher
375" x 1.25" Screw

*Do Not Use Metric Hardware

29

00-651-007-230 \
00-655-017-032 *
00-611-315-468

View A

*.375" x .75" Screw
375" Rd. Washer
.375" Lockwasher

00-611-315-463
00-651-007-230
00-655-017-032

Figure 42. Door and Roof Support Installation (15 kV) — Single Aisle With Work Space
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Table 6. Standard Components — Expanding Single Aisle to Common Aisle

5kV 15 kV 15 kV Low Silhouette
item Description Part No. MK Part No. MK Part No. MK
1 Gable End Assy. 18-177-259 501 18-184-218 501 18-177-259 501
2 Roof Gable Assy. 18-177-200 — 18-184-208 — 18-657-972 579
3 Roof Channel Assy. 18-176-983 501 18-299-862 501 18-176-983 501
4 Roof Cover Assy. 18-177-195 501 18-299-861 501 18-178-675 501
5 Formed Cover 18-287-990 — 18-184-210 — 18-288-483 —
6 Plate — L.H. 18-297-103 501 18-657-279 558 18-297-103 501
6A Plate — R.H. 18-297-103 502 18-657-279 559 18-297-103 502
7 Front Plate 18-657-280 584 18-657-276 547 18-734-868 501
8 Door Mtg. — L.H. 18-657-280 587 18-657-276 577 18-657-280 587
8A Door Mtg. — RH. 18-657-280 588 18-657-276 578 18-657-280 588
9 |-Beam 18-712-418 — 18-702-161 — 18-702-161 —
10 Plate 18-288-740 502 18-657-279 567 18-288-740 502
11 Air Filter Mtg. 18-652-217 801 18-652-217 801 18-652-217 801
12 Floor Plate (Intermed) 18-179-742 001 18-657-465 192 18-657-465 192
13 Bracket 18-176-985 001 18-184-206 001 18-176-985 001
14 Angle 18-177-261 001 18-184-213 002 18-184-213 002
15 Plate 18-177-174 001 18-184-217 001 18-184-217 001
16 Angle 18-178-032 001 18-178-032 001 18-178-032 001
17 Deck 18-288-735 501 18-299-878 501 18-288-735 502
18 Roof Support 18-287-025 001 18-294-113 501 18-705-576 001
19 Sq. Bevel Washer 00-659-035 414 00-659-035 414 00-659-035 414
20 Cover 18-179-730 501 18-190-430 501 18-179-730 501
21 Angle 18-179-733 001 18-190-438 001 18-197-733 001
22 Hood 18-288-739 001 18-701-569 001 18-288-739 001
23 Cover 18-179-735 001 18-190-433 001 18-179-735 001
24 End Plate Assy. L.H. 18-657-278 582 18-657-278 575 18-657-972 575
24A End Plate Assy. R.H. 18-657-281 583 18-657-278 576 18-657-972 576

Figure 43. Removing Components
From Existing Switchgear

22. Mount aisle conduit, switches, receptacle and wiring
junction boxes. Mount and connect lights in accord with
wiring diagrams. See conduit arrangement.

23. If equipment consists of more than one shipping group.
caulk vertical shipping split as back of switchgear with
metal filler provided.

Expanding Single Aisle To
Common Aisle
Table 6 lists standard components supplied to expand an ex-
isting single aisle line-up to a common aisle line-up. The item

numbers in the table are used in all instructions pertaining to
this procedure. Assemble as follows:
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Figure 44. Installing New Equipment

1. See Figure 43. From the existing switchgear remove the
gable ends (1), and roof gable (2). Discard these parts.

2. Remove the roof channels (3}, roof covers over aisle (4),
formed cover (5) and all associated hardware. On 5 kV
switchgear save all these pieces. On 15 kV switchgear
save only the cover (5) and associated hardware.

3. Remove and discard plates (6 and 6A) from above the
door, each end, but retain filter (11).

4. Remove front plates (7) by unbolting from door frames (8
and 8A) and from I-Beam (9). Discard plates (7).

5. Move new switchgear into position as shown on the gen-
eral arrangement floor plan. See Figure 44.

6. Bolt switchgear to door frames (8 and 8A) at both ends
of the line-up. Apply .50" (12.7 mm) sealant to door frame
with one edge on vertical center line of mounting holes
and other edge toward point of weather exposure.

7. Installnew plates (10). Mountfilter (11) salvaged from plates
6 and 6A.

8. Install adaptor floor plates (12) between the new units and
the I-beam (9).

9. Mount roof covers (4) on the new units, bolting together
using special channel brackets (13) similar to the aisle
construction just disassembled.

10.  Add trim angle (14) at each end of the group. (On 15 kV
equipment items 4, 13 and 14 are shipped assembled.)

11. When installing conduit, drill plate (15) to suit. Clamp plate
with angle (16).

12. See Figure 45. Place aisle roof decks (17) in position. Bolt
them to the roof support (18) using bevel washers (19).
See inset.

13. Bolt roof decks (17) together with brackets (13). See view
“A’. Leave hardware finger tight until Step. 15. is complete.

14. Set channel-shaped covers (20) over the joints of roof
decks and slide up the covers so the clips on the inner
surface (see Figure 45) engage the brackets (13).

15.  Addtrim angle (21) to each end of the aisle. Tighten bolts.
16. Bolt hoods (22) over the roof channels.

17. Add four covers (23) to seal crack between top of door
frame (8) and end plate (24 and 24A) joint. Mount light as
shown.

18. Mount aisle conduit switches, receptacle and wire t-
junction boxes. See conduit arrangement.

19.  Revise conduit arrangement in accord with drawing.

20. If new equipment consists of more than one shipping
group, caulk vertical shipping split at back of switchgear
with metal filler provided.

Expanding Length Of
Existing Shelter-Clad
Switchgear By Addition
Of Units

The new extended foundation — be it slab, pier or pilings —
must be constructed in the same careful manner as described
under “Installation”.

The new foundation must be leve! and in the same plane as
the existing foundation.

Certain items will be removed from the existing installation as
described in the following instructions. Remove these items
carefully and store them for re-mounting in the expanded set
up.
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*See Inst. #13
.25-20x .75" Lg. Screw

00-611-315-375 13 22
.25 Rd. Washer 17
00-651-007-160 20
.25 Lockwasher \
% =

00-655-017-026 —_ ;

>
. / \,\ \
. 21 EE .
8 i
— =
— 8A
1 17 & =
4 8 ' /
\ 24 -
_.,\,-- \ S san |
Pt 23 /Z AL —
19 R \\ @ /
*375"x.75"S 00-611-315-463 — View A
. X . I - - -
* 375" x .75" Screw 00-611-315-463 575" Rl Washor 00.651.007.230 -
375" Rd. Washer 00-651-007-230 pehibing
375" Lockwash -655-017-03
375" Lockwasher 00-655-017-032 875" Lockwasher 00-655-017-032
20 Left End 13 13 Center 20 13 Right End 20
—— ——/
)
17 17
" |
91 End Plate i ‘21
* 375" Rd. Washer 00-651-007-230
ViewA  -375" Lockwasher 00-655-017-032 | Each
375" Hex. Nut 00-631-059-106 [ Connection

375" x 1.25" Screw 00-611-315-468

*Do Not Use Metric Hardware

Figure 45. Roof Installation
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&\ DANGER

HIGH VOLTAGE PRESENT — Do not work
on energized equipment. Unauthorized per-
sonnel should not be permitted near ener-
gized equipment.

Plan the time for maintenance with operating
personnel so that the switchgear can be de-
energized, and safely grounded.

Failure to observe these precautions may
result in serious burns or electrical shock
causing serious personal injury, death, and/
or property damage.

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

£ DANGER

HIGH VOLTAGE PRESENT — Bus insulation
in metal-clad switchgear is not designed to
prevent shock. Contact with this insulated
bus could result in shock, burns or possibly
death.

Remove end gable assembly (1, Figure 43) from single
aisle equipment. Remove the end hood (22, Figure 45) if
switchgear has a common aisle.

Remove the channel-shaped covers (20) over roof joints
from both aiste and switchgear unit. Do this by removing
hardware from peak end of the cover and sliding the cover
towards the eave to disconnect the holding clips on the
underside of the cover.

Remove the trim angle (21) from the outer edge of the
roof deck and remove the channel support brackets (13).

Remove the back plates to provide access to the hard-
ware securing the end cover. Remove the end cover with
associated parts and save for later installation.

10.

11.

12.

Disconnect aisle conduit.

Remove bolt located under aisle door. This bolt secures
end plate to aisle center beam.

Remove all hardware securing side plate to switchgear
frame and hardware securing aisle end plate to aisle wall.
It may be necessary to tap knife blade down vertical seam
between aisle wall and end plate to cut sealant tape.
Sealant tape is soluble in kerosene wich may be used to
clean surfaces after parting. Remove entire sections from
both switchgear and aisle.

Remove aisle floor plates from in front of this end unit.
These plates must be re-installed in front of the new end
unit. (If new end unit is of a different width and existing
floor plates are not suitable for intermediate units, these
floor plates must be replaced or modified. This will vary,
depending on which end is extended.)

Before moving new equipment into place, drilla .81" (20.6
mm) dia. hole through drawout compartment top plate
into interunit wiring trough area. Install grommet in hole
and mount four-pole terminal block on the underside of
the barrier. Connect aisle wiring leads to terminal bloc
for future connection to new end unit. Plug old hole
header with knockout seal.

The lineup is now ready for installation of the new unit or
units. Follow the instructions outlined under “INSTALLA-
TION,” page 9. If the foundation was carefully con-
structed, there should be no problems with lineup of beams
or matching the level of existing equipment.

With new units in true alignment with existing units and
properly leveled, bolt units together with .50" (12.7 mm)
hardware provided.

Run aisle wiring from terminal block in existing and unit,
through barrier and header to junction box area.
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13.

14.

15.

Mount unit side plate and using side plate as template
drill #7 (.201") (5.1 mm) dia. holes in back frame angle of
new cubicle. Using .25-20 (do not use metric tap) tap cut
threads in these holes. Add and secure hardware (see
Figure 45). The addition of these holes may be omitted if
existing cubicle had vertical corner trim angle in which
case side plate would not have these extra holes.

Mount other parts removed from existing equipment and
caulk all external seams with metal! filler.

Make all electrical connections as instructed on pages
44 through 70.

Caulk vertical split at back of switchgear between exist-
ing equipment and new addition with metal filler. Replace
bus compartment barriers and install back plates.

Expanding The Length Of
Existing Conventional
Outdoor Switchgear

Expanding the length of existing conventional outdoor switch-
gear by field addition of units should be handled in the same
manner as Sheiter-Ciad switchgear with the exception that there
is not a shelter aisle with which to be concerned. Refer to page
40. Follow instructions given under EXPANDING LENGTH OF
EXISTING SHELTER-CLAD SWITCHGEAR BY ADDITION OF
UNITS. However, note that only roof channels. bus compart-
ment barriers and end plates need be removed on conven-
tional switchgear.
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Bus Bars

When making bus bar connections between groups of switch-
gear. observe the relationship of the bus bar to the breaker
taps (i.e., whether bus bar is above or below tap; towards draw-
out or towards rear). Maintain this relationship when connect-
ing bus bars. Porcelain insulators may be used to support bus
bars between units of 15 kV switchgear. An off-set insulator
may be used for a 1200-ampere bus in this equipment. Ob-
serve factory positioning of these insulators when connecting
at shipping splits to insure that bus bars will fine up properly.
Install all hardware the same way that factory bus connections
were installed (i.e., head of cap screws either toward drawout
or rear). Hardware must be aligned properly or molded plastic
insulation boots will not fit over the joints.

Boit all bus bar joints as follows:

1. All surfaces must be free of dust, dirt or other foreign
material.

2. Assemble all joints as shown in Figure 46.

3. Torque .50” (12.7 mm) -13 steel hardware to 50 to 75 Ib.
ft. (67.81t0101.7 N.m.).

Notice in Figure 46 heavy washers are used on both sides of
the bus bar joint — under the cap screw head as well as under
the nut and lockwasher. These washers insure an evenly dis-
tributed force around each screw, producing a low resistance
joint. The torque value of approximately 50 Ib. ft. produces a
joint of adequate pressure without cold flow.

Bus Joints

When a switchgear group is split for shipping purposes, the
primary bus and ground bus connections must be made when
installing the switchgear. These connections are relatively sim-
ple to make. However, refer to Figure 47 for instructions and
pay attention to the following: '

1. Do not use any abrasive cleaner on plated contact sur-
faces. Cleaning is normally not necessary and should not
be done unless parts are badly tarnished. If cleaning is
necessary, use a mild cleaner and thoroughly rinse the
parts to remove all residue. Keep cleaning agent ¢

Silver Lockwasher
Plated Belleville
Copper Washer

Nut

NOTE insulation.
All hardware furnished is plated high-strength, steel. Cap
screws are .50" (12.7 mm) -13SAE Grade 5. Hexagon nuts
are SAE Grade 2. Do not substitute with smaller or lower
grade hardware than supplied.
Cap Screw Cap Screw Cap Screw
Bus Flat Washers \ Flat Washer Flat Washer
Bare

Silver
Plated

Copper

Tin Plated
Aluminum

Tin Plated

Aluminum Belleville

Nut Washer Nut

Figure 46. Bus Bar Joint Assembly
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5 kV 1200 and 2000 Amp Bus Joints

—\/ \
Breaker Stud

Opposite D/O Views Cap Spacer S Cap Breaker
Breaker Spacer AN Breaker tud Stud
Stud ! : \ - ’\‘ 11 ) WA
__—r—l L% f\ \ 1 L) ra
= Bus Bars N Breaker / 02
Bus B Breaker _Qg'&%___
us arsq Stud \ Stud | Bus Bars 3
j .
Rivet Rivet 3 Rivet
l\ - n‘\:. ;

Spacer

Breaker Stud
2000 Amp Bus

Breaker Studs
2000 Amp Bus

1200 Amp Bus
1200 Amp Breaker

1200 Amp Bus
1200 Amp Breaker 1200 Amp Breaker 2000 Amp Breaker
.88” .88" .88" .88" .88" .88"
12" (22.2mm) (22.2mm) (22.2mm)  (22.2mm) (22.2mm) (22.2mm)
(3.2mm) 12" 12" (3.2mm) \ 25" J
- (3.2mm) (6.4mm) -1 12" (3.2mm)
JIF— 25" (6.4mm)
50" (1ZS7mm) — 13, 50" (12.7mm) .50”1(312é7An[r5n)
AE. — 13, S.AE. — 13, SAE.
Grade #5 SpL)ianc; ' Grade #5 SE;cker Grade #5
Hex. Hd. Hex. Hd. Hex. Hd.
Cap Screws Cap Screws Cap Screws
2000 Amp Bus

2000 Amp Bus
Intermediate Auxiliary Unit

1200 Amp Breaker
Intermediate Breaker Unit

Intermediate Breaker Unit
50" )12.7mm) 88" 88"
,L — 13, SAE. - (22.2mm) r/zz.zmm)
Grade #5 ' —
A — Hex. Hd. (6.4mm) ] 12"
— Cap Screws (3.2mm)
= 25" i Spacer
\ (6.4mm) < Link
2" ., 88" 50" (12.7mm)
(3.2mm) 88" (22 omm) —13,SAE.
(22.2mm) Grade #5
2000 Amp Bus Hex. Hd.
2000 Amp Breaker 1200 Amp Bus Cap Screws
Intermediate Breaker Unit Intermediate Auxiliary Unit

Figure 47. Connecting 5 kV Bus Joints
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5 kV 3000A Bus Joints
12" (3.
25" (6.4mm) T (3.2mm)
- Bus Bars A
— I Bus Bars 'KL Bus Barg ju
Ref . <l 3
1.12" i+ | il / W )

(28 6mm) ” i : 01 .50 (12.7mm)

‘ re e | & N~ —13.SAE.

Ref Cof 03 03 02 Grade #5
2 10" | _ﬁ___ | Hex. Hd.
(54mm)/r i +++ : Spacer <zJL Spacer «=[7, Spacer l_ﬁ.b Cap Screws
(7632?;m)/ 1200 Amp Breaker Auxiliary Unit 2000 Amp Breaker
: Plan View
Spacer
“ Spacer
Breaker 02 [_&
Breaker Studs £ = tud u%%
W’ Studs \c e Rivet
RN N : AT =
= n

2000 Amp Breaker

b'\ Spacer

1200 Amp Breaker & Auxiliary Unit

15 kV 1200A and 2000A Bus Joints

Customer Notes:

Side . Opg/cgute Side +H~—— Opé)/cgute Side F—~+ Opg/cg;lte Items Shown Dotted Are Mounted
View End View Eng View | End BYAC
Items Shown Solid Are Mounted
(9.5 x 101 .6mm) 1200 Amp by Customer
_ 2000 Amp Bus Is
" Busls T %‘;?ie‘; :)S,, [ T1-25"x4.0"
2—.38"x4.0" © 5 % 101 émm) (6.4 x 101.6mm) Rea‘r View 01, 02, 03
B . . i
ars 0 Mtd. By A-C , Bar 0 112" ¥
©) : (28.6mm) 31.19°
H- (792.2mm)
50" (12.7mm) 50" (12.7mm) 2000 Amp G 50" (12.7mm) to
— 13, SAAE — 13, S.AE. Bus s —13,SAE ¥ Bottom
Grade #5° Grade #5 2-.38"x 4.0 Grade #5 of
Hex. Hd. Hex.Hd. (9.5 x 101.6mm) Hex. Hd. Unit
Cap Screws Cap Screws Bars 0 Cap Screws
1.12"  (44.5mm)
2000 Amp Bus Mtg. to 2000 Amp Bus Mtg. to 1200 Amp Bus Mtg. to (29.6mm) '
2000 Amp Breaker Studs 1200 Amp Breaker Studs 1200 Amp Breaker Studs

Figure 47. Connecting 15 kV Bus Joints (Continued)
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15 kV 3000A Bus Joints
31.19"
(792.9mm)
(] i
01Swd 02 & 03 Studs | 01 Stud 02& 03 Studs o1 Stud 02 & 03 otuds BO"°’“
e - el ~tet i
Rear Vlew
1.75"
44 .5mm)
i
+| |+
. Spacers . N Spacers y . Spacers ol LT
1200 Amp Breaker Studs 2000 Amp Breaker Studs 3000 Amp Breaker Stud cInt
\ 3/4" ' 9715" :
Amm
(19.1mm) S 138"
Side Views of Breaker Studs. (15.9mm) (34.9mm)
Bus Bars Shown Crosshatched. '
Spacer Plates Shown Solid and
01 02 &0 Are Mounted by Siemens.
Auxiliary Unit Joints

Figure 47. Connecting 15 kV Bus Joints (Continued)

Bushing

Insulation Cap

Primary Stud \C

pIIII SIS

NNAtRRARNRe

s

IIIIIIII’II

Nylon Rivet

Figure 48. Insulation Cap Installation — 5 kV Bus Joints

Assemble all joints with the parts dry. Do not use any
grease or “no-oxide” product — even where aluminum
bus is used. Aluminum bus is tin plated and can be ap-
plied directly to other tin plated aluminum bar or to silver
plated copper without the use of a “no-oxide” product.

Before assembling any bus bar joint. check that the bar
is threaded through bus supports (where required) and
that insulation sleeving is on bus bars, and in the case of
15 kV, that porcelain window type insulators are on bus
bars.

The cap screws used in making up bus joints are heat
treated, SAE Grade No. 5. Tighten these 50" screws to
within a torque range of 50-75 ft. Ibs. (If special hardware
is required by an order, other torque values will be sup-
plied with the field assembly drawings.) In most cases.
the direction in which the boit is inserted through the bus
joint is important. In the case of 5 kV switchgear. where
connector caps are used for insulation, the hardware
should be arranged to provide the best clearance lo the
connector cap. This normally would be with the nuts on
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the bottom of phase 3 and on the top of phases 2 and 1.
On 15 kV switchgear, where insulation boots are used,
put the nuts on the side with the deepest boot cavity. This
normally would have the screw heads toward the back of
the cubicle. Arrange the hardware as shown in Figure 46
with a round washer on each side of the joint and a lock-
washer between the round washer and the nut. The only
exception to this arrangement occurs when aluminum bus
is used. In this case one "Belleville” spring washer re-
places the round washer and the lockwasher under the
nut with the concave side against the bus joint. When
using 2000A and 3000A bus work certain spacers or links
are required at bus joints to insure the current density of
the bus. The conditions where these spacers are re-
quired vary with the type of bus joint. (See Figure 47.)

5. Connect the ground bus connection in 5 kV and 15 kV
cubicles in the same manner as the other cubicles in the
line-up; that is, overlap the link in the adjacent cubicle
and install .50" capscrew, lockwasher and round washer
with the screw threading into weld nut on cubicle frame.
In the case of an aluminum ground bus, a .50" (12.7 mm)
“Belleville” spring washer (concave side against the bus)
replaces the round washer and lockwasher used above.

Torque the .50" (12.7 mm) SAE Grade No. 5 cap screws
as used in the ground bus to within a range of 50 to 75 ft.
ibs. (67.8t0 101.7 N.m.).

Insulation Cap A

Bushing

NN\ NN\

S
WI/”\/&' '/II/I//II.

6. Install connector caps or insulation boot as required. On
15 kV switchgear caulk all bus supports as shown in Fig-
ure 54.

Insulation Caps — 5 kV Class

After bus bar connections are complete install a moided in-
sulation cap over the joint as shown in Figure 48. A reusable
nylon rivet is used to fasten the insulation cap to the primary
disconnect bushing. See Figure 49 and insert nylon rivet as
follows:

1. Align hole in insulation cap with hole in primary discon-
nect bushing.

2. Insert rivet, consisting of a pin (A) and a prong (B), into
aligned holes.

3. Drive pin into prong with a small hammer. The fingers of
the prong are spread by pin, firmly fastening insulation
cap to primary disconnect bushing.

Insulation Boots — 15 kV Class

After bus bar connections are completed, install molded plas-
tic insulation boots as shown in Figure 50. Molded plastic boots
are secured with vinyl tape after being placed over bus bar
joints. Figure 51 gives positioning and taping instructions for
molded plastic boots.

Primary Stud

/

g

Plastic
Insulation Boot

iz /
Primary

Bushing

Figure 49. inserting Nylon Rivet — 5 kV

Figure 50. Installing Molded Plastic Boot — 15 kV
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Bus Joint Insulation — Taping

Insulation boots are provided for repetitive or standard bus
joint conditions, however, where boots are not provided. the
bus joints must be carefully taped to the required insulation
level as described below.

1.

Wrap approximately two feet (610 mm) of no-corona tape
over screw heads and nuts to form a smooth surface.

Wrap three layers of insulating cloth around the connec-
tion. Overlap the adjoining insulation by three inches. Let

the end of the cloth on the third layer overlap the starting
end by three inches. Stagger the overlapping of the ends
along the joint. Secure the layers firmly with bias-cut. yel-
low cloth tape (.010 inches thick by .75" (.25 x 19 mm)
wide.)

Perform this insulating operation with the insulating cloih
twice for 5 kV class equipment and three times for 15 kV
class.

Tape joints with one layer, half lapped, of flame retardant.
vinyl, electrical tape.

T
Connection

Connection

L Thru
Connection

Offset
Connection

Step 1

Make bus bar joints as instructed. Ob-
serve carefully the required placement
of bolts through the joint.

+
*
—

4
*

I —
-
.
ne
rY

Step 2

Place two layers of 2" (50.8mm) wide
black vinyl tape 1 in corners or over edge
as shown, one on top of the other. Form
a sharp corner over the bus bar tape or
tubing. The ends of the tape should ex-
tend equally over the front and back of
the joint.

2 Layers

5

2 Layers

2 Layers

2 Layers

Step 3

Place the plastic boot on the joint and
align to produce the minimum gap at
the split. Locate the split over the 2"
(50.8mm) wide black vinyl tape.

ESplit§

Split split Split

Step 4

Apply single layer 1/2 lap .75" (19mm)
wide maroon vinyl tape 2 as shown to
hold the boot in place. On the thru-con-
nection, place a third layer of the 2"
(50.8mm) black viny! tape over the split
before securing the boot with the .75"
(19mm) tape.

A

1 2
m . |

Figure 51. Instructions for Positioning and Taping Molded Plastic Boots
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Transformer Bus Joints
— Insulation

The typical transformer to switchgear bus joint shown in Figure
52 is different from other bus joints in the switchgear main bus.
In the transformer bus joints, there is a transition from the fully
insulated switchgear system to the transformer where the
spacing between conductors is great enough so that the con-
ductors need not be insulated. The use of flexible connectors
in this area insures correct alignment of the switchgear con-
ductors to the wider spaced transformer conductors.

See Figure 52, make bus joint connections and tape as out-
lined previously.

Flexible Connectors
D—6" (152mm) Min. for 15 kV
3.50" (89mm) Min. for 5 kV

3" (76 mm) Min.

Figure 52. Insulating Transformer-To-Bus Bar Joints

Bus Supports Caulking
— 15 kV Class

When switchgear is received as a number of shipping groups.
the bus supports at the shipping splits must be caulked after
bus connections are completed. A two-part caulking material
Siemens Part Number 00-331-531-014 is supplied for the pur-
pose. When mixed, the materials produce one pound (.45 kg)
of caulking material. Each bus support requires approximately
1/6 pound (.08 kg) for each phase, or 1/2 pound (.23 kg) for
the three-phase arrangement. Proceed as follows:

1. Mix the materials as furnished in the proportion of five
parts A to one part B by weight.

NOTE

The entire contents of one can may be mixed with the entire
contents of the other if that quantity of material is needed.

2. Apply caulking material to make a continuous fillet ¢
pletely around the bus bar insulation at the support (v
ure 53). Make sure all air voids between insulation and
support are filled. The material will cure completely in 24
hours at room temperature. Pot life is approximately 45
to 90 minutes.

NOTE

Curing time and pot life are based on a temperature of ap-
proximately 72° F (22.2° C). These times will increase slightly
for lower temperatures and decrease slightly for higher
temperatures.

Primary Cable Connections

All cable connections to metal-clad switchgear must be fully
insulated. Typical cable connectios are shown in Figure 54.
Because of considerable variations in customer requirements
and available cables, Siemens furnishes a double-bolt, dou-
ble-clamp, terminal iug only. All insulating and terminating ma-
terials other than terminal lugs and cable supports are to be
furnished by the customer.

Figure 55 illustrates recommended cable placement.
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Support
T Resin
Support '
A v
(178mm)
j 5KV
18"
5KV 15kV (457mm)
] — 15 kV
4"
Build Up 2" (102mm)
Equal to mm) 1
) Insulation ¥
Porcelain . Thickness 4"
Insulator Resin 2" (102mm)

- e - - ———y

Use resin to form a complete ring between the porcelain
insulator and bus insulating tube. This operation must be
performed on both sides of the porcelain insulator. It is not
necessary to completely fill the void within the insulator or
between bus bars.

........

Figure 53. Caulking Bus Supports

Typical Lug Mounting

Figures 56 and 57 illustrate typical lug mountings for 5 kV and
15 kV switchgear.

Figure 54. Primary Cable Connections

Pothead Connections

Potheads must be coordinated with other switchgear compo-
nents to meet space, dielectric, momentary current and ther-
mal current requirements. Siemens potheads meet these
requirements when installed as a component of metal-clad
switchgear.

In standard Siemens switchgear units, the pothead mounting
is such that the pothead may be removed from the mounting
without disassembly. Each three-conductor pothead. or group
of three single-conductor potheads, is on a separate mounting
plate.
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Alternate

Ground
Sensing C.T.

If Shielded Cable Is

Top Entrance Cables Are
Accessible Through A
Removable Plate in the
Rear of the Front
Breaker Compartment

Used, Ground Leads Must
Pass Through C.T. as shown
for Proper Relay Operation

I

Rear

[l

[w

Insulate All

/ Terminations

Stress Cones

for Shielded
/ Cable
__——— Dyill Support to
Suit Cables

For Qutdoor Switchgear,
Drill Removable
Aluminum Floor Plate

to Suit Conduits

Top Plate (Indoor) & Roof
Deck (Outdoor) to Be Drilled
In Field for Cables Entering
Top Unless Covered by
Contract

External Connections
Primary & Secondary Cables Should Be Brought
Into the Switchgear in the Space Shown on the
General Arrangement Drawing. These lllustra-
tions Are Typical and Actual Connections Should
Be Made to Suit Job Requirements.

Figure 55. Recommended Placement of Cables
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Alternate

I“.“ | Insulate All
& » Terminations
Ground @ E{’«ﬁ' Stress Cones for
Sensing C.T. .(d'm. A Shielded Cable
! / Drill Support
\ :.\') to Suit Cables
Drill Removable

Aluminum Floor Plate
to Suit Conduits

r| For Qutdoor Switchgear,

Shielding Ground Leads \é /l‘
)

Must Pass Through C.T. as
Shown to Ground Bus for
Proper Relay Operation.

Top Plate (Indoor) & Roof
Deck (Outdoor) to Be
Drilled in Field for Cables
Entering Top Unless
Covered by Contract

Top Entrance Cables Are
Accessible Through a
Removable Plate in the
Rear of the Front Breaker
Circuit

External Connections
Primary & Secondary Cables Should Be Brought
Into the Switchgear in the Space Shown on the
General Arrangement Drawing. These lilustra-
/% | tions Are Typical and Actual Connections Should

=
\ Rear Be Made to Suit Job Requirements.

Figure 55. Recommended Placement of Cables (Continued)
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Roundwasher — (Copper Joints) N
Belleville Washer — (Aluminum Joints) Capscrew
Hex Nut Roundwasher
Lockwasher \]
(Not Used With
Belleville)
Zinc Plated Dichromate Treated — Grade 5
Hardware Used With Copper or Aluminum
R.H. Side View of
Up Feed d - -
\ Pri-Ent. Section 90° Lugs |
/ \\ Ground Bar \_l
3 £ 3 ‘
d.J L =) i l
B ¥ B
Down Feed l of
v Unit

90° Lug

Up Feed
/ Straight Lugs

-

Down Feed

Ground Lug Mounting

Note: Cable Lugs Are to Be Arranged Using
Various Mounting Hole Locations to Pro-
duce the Best Clearance Patterin. The Air
Gap Between Insulated Surfaces of Adjacent
Phases or an Insulated Phase and Ground
May Not Be Less Than 1.75 Inches (44.5mm).

~__1200A.

Cable Setscrew

OO

(177.8mm) (177.8mm) See Fig. No. 61A

Page

Figure 56. Typical Lug Mountings — 5 kV Switchgear
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Opposite
D/O
m“ End
Ground Lug Mounting
R.H. Side View of
Pri. Ent. Section
Up Feed Arrange Lugs Using Various Round Washer — (Copper Joints)
Mounting Hole Locations to or
_ Down Feed — Produce the Best Clearance Belleville — (Aluminum Joints)
N\ . Pattern. The Air Gap Between Washer
i Insulated Surfaces of Adjacent
Phases or an Insulated Phases
df and Ground May Not Be Less
Than 3.25 Inches. - Capsc(ew
J[ <\ Hex Nut ——@
3.25" Min. (82.6mm) From @ Round
Straight Lugs Insulation to Ground Washer
—
1 I
1 T - Lockwasher
[ T 3| (NotUsed
90° Lugs With Belleville)
- S 2 S Zinc Plated Dichromate Treated
T~. e =13 15 Grade 5 Hardware Used With
\ < = Copper or Aluminum.
i
4 N ‘\_—/\/t
R.H. Side Views of
Pri. Ent. Section Oppc&sr;tg D/O View Opposite D/O End
See Fig. 61A Page

Figure 57. Typical Lug Mountings — 15 kV Switchgear
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The manner in which potheads are mounted makes it possible
to connect cable outside the unit or on the floor of the unit.
Cables may also be installed in the mounted position. Suffi-
cient distance between the pothead entrance and the floor of
the unit permits dropping the pothead body over the cables to
make the stress cones.

Pothead bodies are furnished in two types only: a single-con-
ductor body or a three-conductor body. One single-conductor
body will accept all cable sizes up to approximately 1,000 MCM
(500 mm2). One three-conductor body will accept all sizes up
to approximately 750 MCM (380 mmz). This permits the instal-
lation of larger cables if the load outgrows the originally se-
lected cable sizes.

The body of the three-conductor pothead is offset. If two pot-
heads are mounted in one unit, the offsets are therefore in op-
posite directions. This provides more work space when wiping
lead to the wiping sleeve of the pothead and the lead jacket of
the cable. Pothead dimensions and parts are shown in Figure
59.

Potheads are an integral part of switchgear and are required
to withstand the same tests as other switchgear components.
The following materials, with the exception of insulating com-
pound and tarred rope, are needed but are not supplied by
Siemens unless specified in the contract. (A cable termination
kit may be obtained from the cable manufacturer):

Insulating compound.

Solder (50-50) for connectors.

Solder (60-40) for wiping joints.

Stearine for solder and wiping flux.

Insulating tape for reinforcing cable conductor insulation
and for stress relief cones.

NOTE

Follow recommendations of cable manufacturer for type of
insulating tape.

Copper tinsel braid for stress relief cones, if required.
Dry cotton tape.
Tarred rope for filling clamp-type cable glands.

Tools And Equipment Required
The tools and equipment required for installing potheads are:

Kit of cable jointer tools, including hacksaw, knife and
wrenches.

Blow torch.

Gasoline furnace for heating solder and compound.
Solder pot and ladle.

Melting vessel for melting compound.

Funnel, filling and vent pipes for compounding.
Thermometer (200 to 500° F) (93 to 260° C).

General Instructions

1. Keep conductor insulation and internal parts of the pot-
head clean and free of moisture.

2. Avoid sharp bends in insulated conductors.

3. Remove lead sheath carefully to avoid cutting the insu-
lation. Tear off the last few layers of paper insulation to
prevent cutting the individual conductor insulation.

4. Ifthe temperature is below 15° F (-9.4° C), cable must L.
warmed prior to bending. Always head potheads to pre-
vent compound from congealing too quickly on cold sur-
faces. Avoid direct application of heat on porcelains or
on parts with porcelain inserts.

Caretully follow the dimensions given.
In all bases, avoid the information of air and gas pockets.

7. Fillthe potheads with compound from the bottom up. This
will allow compound to rise evenly and force air up and
out at the top, thereby eliminating voids. Clean off ail sur-
plus and spilled compound.

8. After pothead has cooled, retighten all bolts.
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Jorque Item 6 to 80" Lbs.
(10.2 N.m) do Not Exceed

13

2 Reqg/Phase

D Bushings 25"
14 (6.4mm)
13 )
Body | 5 8 (330mm) "
+— o l - m( ] (127mm)
Stress /{_ 575" h
E — Coies (148mm) i 2
‘ 2 4 \ (51mm)
h 1!/
\ /
25mm
\, T 8 1 /_ { )
' Wiping Sleeve 16 Wiping Sleeve , 5.50" (140mm)
. Type Gland Type 1.62" 25 Dia.
17 4 15 (41.3mm)  (6.4mm)
5.50" (140mm) \ Clamp Type: 1.87" (47.6mm)
Dia. Item 4 Must Be Centered
on Support Plate Hole Slngle Conductor Potheads
A B C D Torque Item 6 to 90" Lbs.
Skv 1 1 537 10.62 (10.2 N.m) do Not Exceed
(25mm) | (25mm) | (136.4mm) {(270mm)
15 kV 2 1 7.37 13
(51mm) | (25mm) | (187.2mm) [(330mm) 2 Reg/Phase
E F L T
5kV 12 3 3 12 Fill
(305mm) | (76mm) | (76mm) |(3.2mm) TLS(;
15 kV 17 3.50 5 .25
(436mm) { (89mmy) [(127mm)|(6.4mm)
Maximum Cable Size for S-A Potheads Wiping Sleeve
. . . Type Gland
Single Cable Entering Porcelain ....... 2.50" (63.5mm})
Bare Cable Entering Connectors
............ 1.37" (34.8mm) max., .25" (6.4mm) min.
Cable Entering Wiping Sleeve ......... 3.25" (82.6mm) .
Cable Entering Conduit Support ......... 2.75" (70mm) Single Conductor Potheads
Cable Entering PackingRing ............... 3" (76mm)
See Parts List on Page 58

Figure 58. Pothead Dimensions
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Parts List
**Con- **Con-
Item Name ductors Dwg. No. Iltem Name ductors Dwg. No.
(3C) |18-446-161-001 9  Gasket 18-140-469-003
1 Pothead Body (3C) |18-446-206-001 10 Gasket 18-140-469-004
(1C) | 18-446-151-001 Key Washer 18-140-468-001
(1C) _ |18-230-399-001 11 Stud Terminal 18-270-769-002
2 Gasket (3C) | 18-240-443-001 12 Hood Nut 18-631-859-006
(3C) 18-240-252-001* 13 Vent Screw 00-615-471-417
(1C) 18-140-471-001 Washer 00-615-007-196
(30) | 16-172.856.001 Gasket 18-140-469-006
3 Support Plate (3C) |18-178-221-001 | 14 Insulator 18-363-987-001
(1C) | 18-172-856-001 18-363-734-001"
(1C) |18-178-221-001" 15 Wiping Sleeve (1C) | 18-230-399-001
4 Gasket 18-140-469-001 (3C)  |18-261-493-001
5 Gasket 18-140-469-002 16 Gasket 18-160-750-001
6  *Cap Screw .375" x 17 *Cap Screw .375" x 1" 00-611-289-466
2.25" (1C) {00-611-345-476 18 “Cap Screw .375" x
Screw (Brass) (3C) |00-655-017-036 1.50 00-611-289-470
Lockwasher 00-655-059-200 21 Insulator Support 18-240-300-001
Washer (Brass) 14-104-595-018
7 *HexNut.375" 00-631-059-106
8  *Pipe Plug 1” 00-711-497-006
*Gasket 18-140-469-005
*1” Washer 00-651-027-480

*Denotes 15 kV Part, All Other Nos. Are Common to Both 7.5 kV and 15 kV.
**(1C) Single Conductor; (3C) Three Conductor.

Wipe

Clamp

Cable Installation
1.

Check cable gland and stud to see that they fit the cable.
These items may be furnished with pilot holes only. Drill
out if necessary with a clearance of approximately .06"
(1.6 mm) oversize of cable sheath and conductor.

Slide cable gland, cable gasket and pothead body down
over cable.

Train cable into proper position, allowing sufficient length
to make connections.

Mark cable sheath approximately 1" to 1.50" {25 to 40
mm) above the bottom of the gland.

6.

Remove lead sheath from the cable to point marked, being
careful not to damage insulation. Bell out lead sheath as
shown in Figure 59. For braided cables, remove braid
down to point marked.

Remove outer layer of insulation around all conductors
from the cable end to point X" above the lead bel!, being
careful not to damage insulation underneath. (Three-con-
ductor only.)

Fan out conductors into final position, avoiding sharp
bends (three-conductor only). Cut off conductors to proper
length to fit into studs. Remove cable insulation from end
of conductor at least .25" (6.4 mm) longer than depth of
hole in stud.
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8. Solder cables solidly into the studs. (For voitages above
7500, make stress cones on cables as shown in Figure
59.) If stress cones are not desired proceed directly to
Step 9.

Stress Relief Cones

Stress relief cones (See Figure 60) increase the strength of the
cable insulation against puncture at the end of the grounded
shielding. They also increase overall internal dielectric strength
and reliability of the cable termination. Stress cones are rec-
ommended for all shielded cables and the higher voltage sin-
gle-conductor lead covered cables. Belling out lead sheath is
usually sufficient for lower voltage lead covered cables.

On paper or varnished cambric-insulated cables, a double cone
of half-lapped insulating tape is built up. The lower slope is
wrapped with copper tinsel braid, tucket under the bell at the
end of lead sheath and soldered to the lead sheath and/or to
the cable shielding tape. On rubber-insulated cables, the dou-
ble cone may be built up of insulating tape and shielded with
standard copper tinse! braid.

Step A — Preparing the Cable — Determine the length of each
conductor to extend from the position of the wiping sleeve or
packing gland to the point of connection to the stud terminal.
Establish location of stress relief cone on the cable so that it
will be approximately in the center of the pothead body. Re-
move shielding and conducting tapes down to bottom of stress
cone (point “X" Figure 59.) Bare the end of the conductor and
solder to stud terminal.

Step B — Building the Stress Relief Cone — Starting at the
terminal end, wrap insulating tape, half-lapped, down to the
edge of the metal shielding tape. Continue wrapping back and
forth until the double cone of proper diameter is obtained. Fin-
ish by wrapping the final layer of tape on the conductor and
on up to the stud terminal.

Step C — Shielding — Starting slightly below the middle of the
double cone, apply copper tinse! braid to the lower half. Wrap
so that the upper edge is even and continue wrapping down
the cone — over cable shielding or tuck under lead sheath.
Solder the tinsel braid between turns and to ground connect-
ing wire.

NOTE

Follow recommendations of cable manufacturer for type of

9. Install studs in insutators with gaskets centered and key
washers in place. Bolt insulators firmly to their mounting
plate. to a torque of 90in. Ibs. (10.2 N.m). Tighten nut next
to key washers on studs.

10. Bolt pothead body against insulator plate with gasket in
place.

11. Bolt cable gland to pothead body with gasket in place.

Step A e Insulating Tape

@mi\ \\x \”h‘ﬁ‘éﬁ%

\

Bass Cable Insulation

Metal Shielding Tape

5 kV 15 kV
A 1(25mm) 2 (51mm)
B | 1(25mm) 1 (25mm)
T |.12(3.2mm) | .25 (6.4mm)
Step B 25" (6.4mm)
12" (3.2mm)

Belled Out Lead Sheath or
End Of Braided Jacket

Step C

Copper Tinsel Braid Insulating Tape

Original Metal Shielding Tape

insulating tape.

Figure 59. Preparing Cable
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Wiping Sleeve Cable Gland Or
Clamp Type Cable Gland

Upright Pothead (cable leading down) — Wipe joint between
cable and wiping sleeve, or pack stuffing box, and pull up tight
to seal against cable sheath.

Inverted Pothead (cable leading up) — Wipe joint between
cable and wiping sleeve, inserting a greased wire next to ca-
ble sheath. After wiping, remove greased wire to provide an
air vent when filling pothead with compound.

If packing gland is used, do not pack until after filling.

Filling Potheads

Upright Pothead — Remove vent screws from top of studs.
Insert standpipe into body and extend it above highest point
of pothead. Melt compound as instructed and fill pothead body.
Wait for compound to solidify. Remove standpipe and insert
plug and gasket.

Inverted Pothead — Do not remove vent screws in studs. Make
sure they are tight. Venting is provided by hole left in wiped
joint or through packing space, depending on type of gland
used. Insert standpipe above highest point of pothead. Melt
compound per instructions and fill body until compound reaches
vents. Keep standpipe hot and full until compound in body
solidifies. Remove standpipe and insert filling hole plug and
gasket. Solder hole in wiped joint or insert packing, and tighten
clamp to seal joint between cable and pothead body.

Siemens-Allis potheads are designed with base flange to match
standard base size 4, so that standard fittings can be used on
these potheads. Fitting flange is 5.37" (136.4 mm) outside di-
ameter for base size 4.

Insulating Pothead Bushings

Insulate the pothead bushings as follows:

1. Wrap approximately 2’ (610 mm) of no-corona tape over
bolt heads to form a smooth surface. (See Figure 60.)

Plastic Electrical Tape

Cloth Insulation

AN No-Corona Tape
O
(e)
o
Co ) o o
(=)
NS ° oo O O
AN 5 °
Q °
o

2 °
TV
° [}
Pothead o

Bushing

Shelter-Cald
Switchgear

Roof Deck

1. Caulked With Metal Filler
Prior to Installation of

| Back Plates. By Factory.
2. Back Plate

| 3. Trim Channel

4. Gasket
/

Rear of
Switchgear Cubicle

Note_

After Installing Cables, Back
Plates and Trim Channel Are

to Be Replaced as Shown Above.

Figure 60. Insulating Pothead Bushing

Figure 61. Back Plate Mounting After Cable Installation



Electrical Connections

Page 61

2. Apply three layers of insulating cloth sheet (0.010" (.25
mm) thick), so that edges overiap adjoining insulation about
3" (76 mm) and end overlap by 3" (76 mm). Stagger the
overlapping ends as much as possible and tie the layers
firmly with bias-cut, yellow, cloth tape (0.010" thick x .75"
(.25 x 19 mm) wide, approximately 30’ (9 meters) long).

3. Perform this insulating operation twice for 5 kV class
equipment and three times for 15 kV class equipment,
using six sheets and nine sheets, respectively, of 0.010"

(.25 mm) thick insulating cloth per joint.

4. Tape joints with one layer, half lapped. of electrical tape

Secondary Control Wiring

Secondary control wiring is carefully instatied and tested at the
factory. Inter-group wiring at shipping splits can be readily
connected by referring to wire markings. These wires are not
terminated and are of sufficient length to be routed to their
termination point after cubicles are bolted together. Terminals
for these leads are furnished by the customer to suit his line of
crimping tools. Terminal block hardware is furnished with the
switchgear. All wiring charts needed for installation are fur-
nished in advance.

(one roll).
Cubicle Device
Wire No. Wire Designation S
6 S4-T15 Wire 1 Terminal
12 $3-T14 Numbers B Numbers 50
TA7 1 11
HTB | W2-V1 HT |2 o[ [}o—5
HT TB2-TB3 1 2
HT | TB3-WI HIALS crofo ] 60
HTA | TB4-TB5 GBAR
Jumpers C1,6 Breaker 12 6
HTA | TB5-v2 P o517 o 3 3
C1 | TBE-LXI 578
c2 | TB7-MX1 col9 No. Control Power
C3 | TB8-NX1 10 T Supply
GRD. TB9-TB12 11 51 9 1 HTA
CO | TB9-LX2 GRD[12 T T8
-MX2-NX2 151 3 2 1
GRD. TB12-GBAR 13 4 o 1
5 | TA1-S2 - 58| 5 _0_1 }__O.
T16 S 5716 HTB H
11 | TA2-S1 713 gg g ®
T2 13| 4 419
7 | TA3-T13 9|5 2370 © Thermostat
13 | TA4-T4 12 ?/ o [ 11 r;ggtsvr
9| e A BT 0 o® ao
. 1% 51741 [XIx2) [Xix2] XK1 xg] 3cT
Number of Wires ......... 19 Terminal 5 115 o 02 %] “DD"
Number of Jumpers ....... 3 1 5 116
Blocks 12
I Sec. Dics. L © ® ®
Wire Numbers Terminal Numbers

Figure 62. Typica! Structure Wiring Chart
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®
Wire No. Wire B
AM1 | A1-83-B9 HT‘; T NQ 9
AM2 | A2-B4-B10 Tt :
Ci1 | c8-Bt A2 A Mo
C12 | D8-B7 ATAT S
C13 | E8-B5 Ci1 6 R]
C1 TB6-C9 C2l 7 cCo—©2 1o4—C11
c2 | 187-D9 C3[8 @ AM2—o 4 304 AM1
C3 | TB8-E9 col 9 o6  504-C13
CO | TB9-B2-B6-B8 11? ©) co—dos  7od—cr2
TA1-CSH GRD]| 12 :{2 AM2—010 90— AM1
11 | TA2-C10 13 AM. SW
-D10-E10 TA
-CS3-LR1 511
-LG1 1] 2 © ci. © 515001
7 | TA3-CS2 713 7402 104—5 o 0 00 —
131 4 97 53 1
9 [ 5 1086 4 2
13 | TA4-LG?
o | Tascrco 5 673 9—04 30111 y ,oCc1>1o o
-D1-D2-E1 8
E2-CS4 5 C3 ® 515003 C2 (® 51/5002
15 TAB-LR2 10 o 0 0 0 at9 N 00 0o 9
Number Of Wires .......... 23 1; 1098 76 543 1 9 7531
2 1086 4 2
Number Of Jumpers ....... 7 Q0O 00O
| T
o3 e

Figure 63. Typical Hinged Panel Wiring Chart

These charts show both the changes originated by purchaser
during manufacture and the changes made by the supplier to
incorporate the purchaser's changes.

Wires can be easily traced on a wire chart similar to those
shown in Figure 62 and 63. Each device is illustrated and iden-
tified with a letter. Each terminal on each device is identified
by a number. The table on the chart indicates the device and
terminal number to which each wire is connected and the next
connection point. For example, the designations $4-T15 ap-
pear opposite wire No. 6 in the table in Figure 62. This indi-
cates that wire No. 6 is connected to terminal 4 of S. the control

power supply and to terminal 15 of T, the secondary discon-
nect block.

Wires may be connected to a series of devices. For example,
wire No. CO is connected to terminal 9 on TB, the terminal
block; then to terminal X2 on L, phase 1 current transformer:
then to terminal X2 on M, phase 2 current transformer; and then
to terminal X2 on N, phase 3 current transformer.

All secondary control wiring installed by the factory is neatly
bundled and cleated to the cubicle side plate. Make all field
connections in a similar manner. Check that the circuit breaker,
its components and panel clear any additional wiring installed.
Figure 64 shows a typical secondary control cable instailation.
Figure 64A shows the physical location of maximum number
of terminal blocks, located above secondary cable entrance
is shown to guide customer in designing conduit entrance lay-
outs or control cable locations.
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Lugs
I @)
g
I ®)
—l o) Tape Seal
—=9
O %
P< 4
/ o Supporting Tape
Terminal Block ;: Served With Cord
%
Fiber Disk ?’;"
(If Required) x: End Bushing
>()<
%%
:/ .
1 K // Conduit
e
1L
Control 2R W5 Floor Line
Cable 1 k] VI
1 1 V) /
] H
ZRSNANN

Figure 64. Secondary Control Cable Connections

Ground Connection

A common ground bus is incorporated in all units for properly
grounding the equipment after installation.

The ground bus extending through the switchgear is accessi-
ble in the primary cable area of the left-hand end unit.

Provision for connecting this ground bus must be made in such
a manner that a reliable ground connection is obtained. Con-
sult latest National Electrical Code for ground connection
standards.

Temporary Ground Connections

It is recommended that no work be done on current carrying
parts until these parts have been disconnected from the sys-
tem and solidly grounded. One method of solidly grounding
the high voltage circuit is by use of a grounding device. This
device is placed in a cubicle in the same manner as a breaker
and provides a path to ground. It is furnished only when spec-
ified in the contract.

Potential Transformers

Potential transformers are mounted on a base which rotates
on trunnions to provide the convenience of automatic discon-
nection when withdrawing the potential transformers for test or
inspection.

The drawout base for the potential transformer is located in the
top rear compartment of a standard cubicle at shoulder height
or in an auxiliary unit. The base, which is mounted on a pair of
trunnions. is rotated 135 degrees to the test or disconnect
position.

While rotating the potential transformers from the connected
to the disconnected position, the primary windings and trans-
former-mounted, current-limiting fuses are automatically
grounded to remove any charge from the transformers. When
the transformers are in the test or disconnect position, the base
acts as the protective barrier between the stationary primary
contacts and the operator. The weight is so distributed that a
minimum amount of effort is needed to rotate the carriage.

Potential transformers are mounted in the cubicle and in the
connected position when shipped.

To open or close potential transformer trunnion, proceed as
follows (see Figure 65):



Electrical Connections

Page 64

Upfeed Arrangement —
Mounted on Right Side of Cubicle

Upfeed Arrangement—
Mounted Under Top Plate

Skv 15 kV
I ) _%
= :_.:' \ s :ri{-
Front 1A ;||A
Panel AA Eront| lal D
M ane i
1 S AB Fl:: ! \"l:l’}
I H Front ! Ik Nll
TEH AC Panel — A=A
CEE I8l ||EE
12" (3mm)| +EH - AD q T = UI
HH XA o { R
| b G Al 1A
TDH] T SRS
127 (3mm)| H5 E — U{_
1ol 1] X8|+ TE T sP
§ = E AA-AB-AC op Plate
12" (3mm)} -+ 2 \_ AD-AE-AF /
1 g5 T [N
T;B 14} XC §E 22.66" (576mm) & } Lf\;\ Wiring
1o (3mm)| NES &= 27.37" (695mm) T I 3 “Trough
|1 Hxol H 10.99" 46 stage C ]
a1 TAR L EL ES (256mm) '© 0 : Wt
(79mm) dj lclasiss Fixed Portion T | T
N 23 Aux. Switches g | G
575 | e —
(146mm) S } T
3 L 2% w' (76mm) - c )
(76mm) 8 13 \4.50"
- 57
| 28 S35 (114mm) ﬁ S—{IIIIII
541 o3 I
. ?2: 15}1 Auxiliary
6 G D Switch
" . 5
25.44" | ] 4 Secondary ] D |
(646mm) Disconnect |
L__ e rSes
.r 1 Secondary
1437" \ 1 50" 212 \ Disconnect
' 5.94" 12 14.50"
(365mm) \ (38mm) (151mm) (79mm) (368mm)
6.5 4.75" 94" (24mm) Cust's. Sec. Wiring
(165mm)  (121mm) Conduit Thru
587" (495mm) , 3.37"x 14.50 Sec.
(73mm) 14.50" 2.75 Opening
(368inm) (70mm) (86 x 368mm)

Figure 64A. Terminal Block Arrangement Two Inch Nominal Maximum Recommended Conduit Size



Electrical Connections Page 65

5 kv C'ass 2. While holding trunnion firmly in closed position, turn latches
— one at each side — to release and using handle, pull
Opening Trunnion: to rotate trunnion in one continuous motion 135 degrees.

This disconnects transformers and grounds the fuses.

1. Turn knurled screws holding the door and swing hinged ;
Fuses are now accessible for removal or replacement.

door open.

Transformers in Connected Rotate Base 135", Fuses
Position Grounded

Turn Latches

Remove Fuses

Figure 65. Removing Potential Transformer Fuses
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Closing Trunnion:

1. Using handle, rotate trunnion 135 degrees to closed po-
sition in one continuous motion and hold trunnion firmly
in closed position.

2. While holding trunnion firmly in closed position, turn latches
— one at each side — to latch closed.

3. Close hinged door and turn knurled screws to secure door
in closed position.

15 kV CLASS

Opening Trunnion:
1. Sameas5kVNo. 2
Closing Trunnion:
1. Sameas5kV No. 1
2. Sameas5kVNo.2

A cruton

When opening or closing any type of dis-
connect always perform the action in one
complete, continuous motion.

Control Power Transformers

With the exception of small control power transformers (up to
15 kVA, single phase) in 15 kV switchgear which may be mounted
on a trunnion type barrier, all control power transformers are
mounted in a fixed position with trunnion-mounted primary fuses
in a separate compartment. Control power transformers and
their associated primary fuses are mounted in auxiliary cubicles.

An interlocked circuit breaker is furnished on the secondary
side of the control power transformer to prevent disconnecting
the transformer unless the circuit breaker is open. Only when
the circuit breaker is opened (disconnecting the load from the
transformer) can the fuse carriage be rotated from the con-
nected position.

Figure 66 illustrates the circuit breaker interlocks for the 15 kV
CPT fuse trunnion and trunnion mounted control power
transformer.

To open or close control power transformer trunnions, proceed
as follows:

Circuit Breaker “On”.
Fuse Carriage Cannot
Be Rotated

Circuit Breaker “Off"
Fuse Carriage Free
to Rotate

&3
»
il

2> ¥
PRIt

fr

ks dadast
g

34,

215436

PEPE RIS vy s b7y

Fuse Carriage Open

Figure 66. Circuit Breaker Interlock
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Trunnion Mounted 15 kVA (Max.) 15 kV Class
Single Phase Control Power Transformer
Shown in the Connected Position.

Trunnion Mounted 15 kVA (Max.) 15 kV Class
Single Phase Control Power Transformer
Shown in the Disconnected Position.

Figure 66. Circuit Breaker Interlock (Continued)

5 kV CPT Fuse Trunnionscm

Opening Trunnion:

1.

Turn knurled screws holding the door and swing hinged
door open.

While holding trunnion firmly in closed position. operate
circuit breaker interlock to release and using handle. pul!
to rotate trunnion in one continuous motion 135 degrees.
This disconnects CPT transformer and grounds the fuses.
Fuses are now accessible for removal or replacement.

Closing Trunnion:

1.

Using handle, rotate trunnion 135 degrees to closed po-
sition in one continuous motion and hold trunnion firmly
in closed position.

While holding trunnion firmly in closed position, operate
circuit breaker interlock to latch trunnion closed.

Close hinged door and turn knurled screws to secure door
in closed position.

15 kV CPT Fuse Trunnion

Opening Trunnion:

1.
2.

Place circuit breaker handle in “OFF" position.

While holding trunnion firmly in closed position, turn latches
__one at each side — to release and using handle, pul!
to rotate trunnion in one continuous motion 135 degrees.
This disconnects CPT transformer and grounds the fuses.
Fuses are now accessible for removal or replacement.

Closing Trunnion:

1.

Using handle, rotate trunnion 135 degrees to closed po-
sition in one continuous motion and hold trunnion firmly
in closed position.

While holding trunnion firmly in closed position, turn latches
— one at each side — to latch closed.

3. Place circuit breaker handle in “ON" position.
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15 kV Trunnion Mounted
Control Power Transformer
Opening Trunnion:

1. Place the circuit breaker handle in the "OFF" position which
will simultaneously move the interlock link to the right un-
latching interiock.

2. Same as 15 kV CPT fuse trunnion.
Closing Trunnion:

1. Same as 15 kV CPT fuse trunnion.

Same as 15 kV CPT fuse trunnion.

Place the circuit breaker handle in the “ON" position which
will simuitaneously move the interlock link to the left inter-
locking with the frame to prevent opening of the trunnion.

When opening or closing any type of dis-
connect always perform the action in one
complete, continuous motion.

Current Transformers

Current transformers, with high ratio, are of the torroidal type
mounted in the circuit breaker compartment in front of the plate
which supports the high voltage disconnects. (See Figure 67.)

The primary bushings of the circuit breaker serve as the pri-
mary bar of the current transformer. Therefore, removing the
circuit breaker actually removes the primary bar. It is possible
to test the current transformers without removing them from the
unit while maintaining maximum operator safety. Because the
shutters are located behind the current transformers, testing
of transformers located on the bus side can be accomplished
without de-energizing the bus.

Removal of the current transformer covers is accomplished by
removing cover bolts accessible from the circuit breaker
compartment.

Figure 67. Location and Mounting
of Current Transformers
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Figure 68. Torroidal Current Transformer

Current transformers are built to NEMA and IEEE standards.
Each current transformer has a nameplate with the foliowing
information: type, serial number and rating. When contacting
the Factory about transformers, inciude the nameplate infor-
mation and identify the cubicle in which the transformer is
mounted.

Figure 70. Bar-Type Current Transformer Application

A‘_WA:RNHA\!G

Do not operate any current transformer with
secondaries open-circuited. HIGH VOLT-
AGE could be developed which may lead to
serious persona!l injury or death.
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The torroidal current transformers shown in Figure 68 are the
type extensively used in switchgear equipment. The circuit
breaker primary bushings pass through the high-ratio trans-
formers when in the connected position. Name plates are lo-
cated in the inner diameter of the transformer for ready
accessibility.

Wound or bar type current transformers, Figure 69, are used
when additional transformers are required (beyond two per
phase maximum of torroidal type), when location is a critical
factor and where low ratios are required. (See Figure 70.) An
elliptical shaped torroidal current transformer, Figure 71, is fur-
nished for ground sensing circuits. This transformer is mounted
in the primary cable area at a convenient height for receiving
customer’s cables.

Figure 71. Elliptical Torroidal Current Transformer
(Ground Sensor)
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Cubicle PrearationN

The cubicle contains the positioning. interlocking and operat-
ing devices described below and shown in Figure 72. These
devices must be checked for placement and freedom of
operation.

Guide Track And Main
Interlock Bar

The guide track aligns the circuit breaker with the cubicle and
guides the primary disconnects into proper engagement with
the primary studs. The main interlock bar is the right wall of the
guidetrack. This bar contains three depressions which, in con-
junction with the interlock plunger on the circuit breaker, latch
the circuit breaker in a definite position. The three positions
(see Figure 73) are disconnect, test and operate. The circuit
breaker is made trip-free (main contacts cannot be held closed.
electrically or mechanically) at all times except when interlock
plunger on the circuit breaker engages either the test or op-
erate position as shown in Figure 73.

Interlock Stop Angle

This angle is mounted on the cubicle floor so as to allow only
a 1200-ampere circuit breaker to enter a 1200-ampere cubicle
and a 2000-ampere circuit breaker to enter a 2000-ampere
cubicle. When other special devices restrict a circuit breaker
to a specific cubicle, it will be indicated on the circuit breaker
rating plate. Normally cubicle and circuit breaker rating plates
will be identical. Figure 72 illustrates the placement of the in-
terlock stop angle for a 1200-ampere breaker.

FULCRUM ANGLE — 5 kV CLASS ONLY

This angle is used in conjunction with the lever bar to insert the
circuit breaker into and withdraw it from the connected (oper-
ate) position. Refer to Racking Instructions for 5 kV class circuit
breakers.

RACKING STRIP — 15 kV CLASS ONLY

This strip engages the pawl on the racking lever for inserting
the circuit breaker into and removing it from the cubicle. Refer
to racking instructions for 15 kV class circuit breakers.

Secondary Disconnect

The secondary disconnect contains all the electrical controt
circuit connections for the circuit breaker. It mates with the
secondary disconnect block on the circuit breaker. The sliding
fingers of the secondary disconnect block on the circuit breaker
engage the contact strips on the secondary disconnect in both
the test and connected (operate) positions.

Ground
Bar

Secondary
Disconnect

—Auxiliary
Switch

8 fucRt e A

232030-7.
Guide Track and Interiock Angle  “-=Shutter
Main interlock Bar Stop Angle  Fulcrum Operating
Lever

Figure 72. Positioning Interlocking
and Operating Devices
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Racking in Direction

Disconnect

Trip
Test

Plunger in Trip
Free Position

Breaker Release
g Breaker Stop Pedal Must Be
5 Manually Depressed
& o to Release Interlock

:

/

|
Trip Free

i |
Trip Free

k..

Figure 73. Guide Track and Interlock Mechanism

Auxiliary Switch

This switch is operated by a fork on the circuit breaker. The
breaker engages the auxiliary switch only in the connected
{operating) position unless an optional test position pickup is
specified in the contract. If a test position pickup is included,
the breaker will engage the auxiliary switch in both positions.

Circuit Breaker Ground
Connection

A pair of sliding contact fingers for grounding the circuit breaker
frame is mounted underneath the breaker. These fingers en-
gage a ground blade mounted in the cubicle and maintain a
solid ground contact with a continuous wipe through the test
and connected positions. The contact is broken when the
breaker passes the test position while being removed from the
cubicle.

Shutter Operating Lever

This lever, through the engagement of a cam on the circuit
breaker with a cam follower on the lever, opens the shutters as
the circuit breaker is moved into the connected (operate) po-
sition and closes the shutters when the circuit breaker is with-
drawn. The shutters are fully closed with the breaker at the test
position and are opened when the breaker is just forward of
the test position.

Circuit Breaker Preparation

A CAUT(IVON o

Remove Packaging. Note: Breakers are
shipped in closed position with the trip rod
and foot lever enclosed by packaging tc
prevent opening during shipment.

Refer to the appropriate circuit breaker manual for instructions
on handling and preparing the circuit breaker.

Circuit Breaker Insertion

After the circuit breaker has been prepared in accord with in-
structions in the appropriate manual, check to see that control
power is off and primary system is de-energized. Visually in-
spect the cubicles and remove any foreign material that might
hinder or prevent smooth insertion of the breaker. Proceed as
follows:

1. Line up the circuit breakers in front of their respective
cubicles.

2. Check that circuit breaker interlock will pass interlock stop
angle on floor of cubicle.

3. Apply a.03"t0.06" (1 to 2 mm) layer of electrical contact
grease inside primary finger clusters at contact point
area. Siemens-Allis electrical contact lubricant, No. 15-
171-370-002).
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NOTE

The finger clusters are lubricated in preparation for the check
of the primary contact engagement which is made when
circuit breaker is removed, (see Step 7.) and also to protect
contact surfaces (see Step 8.).

struction (page 75. 76). The funnel-shaped guide rails on
the cubicle floor and a mating guide bar on the underside
of the breaker will align the breaker with the cubicle on
entry. When the disconnect position is reached, the inter-
lock plunger on the circuit breaker will drop into the guide )
rail notch and the lower right hand edge of the breaker
pane! will be in line with the word DISC. on the position
indicating label, Figure 74. The disconnect position notch 1.50"
in the guide rail is shallow, holding the breaker trip-free (38mm)
and preventing it from accidentally rolling into the sec-
ondary disconnect contacts of the test position. In this
position, check the following items:

4. Move breaker into disconnect position. See Racking In- }

a. Thatsecondary contacts have good contact alignment.

b. That ground contact (under breaker) has good con-
tact alignment.

c. That breaker panel has engaged lock hooks (top of Breaker Panel
panel) properly and sides of panel are parallel to cu-
bicle side plates.

d. It auxiliary switch is provided, that the operating fork
on the breaker is in line with the auxiliary switch op-
erating arm.

Figure 74. Circuit Breaker Position Indicator

e. That breaker shutter cam is in line with and will en-

gage shutter cam follower d. If manual charging crank has been used, remove it.

Then energize control power and proceed with the
5. Move the breaker to the test position. At this point the checks outlined in Steps e., f. and g.
interlock plunger will drop into the test position notch and
the lower right edge of the breaker panel will be in line
with TEST on the position indicator label. Also the breaker NOTE
release pedal will return to its forward position indicating
that the interlock plunger has dropped into the notch in
the rail. in this position check the following items:

Spring-charging motor will start immediately. Wait until
springs are completely charged (motor stops) before
a. That secondary contacts have made with good con- proceeding.

tact pressure.

e. Close and trip breaker electrically two or three times

b. That ground contact is made. using panel-mounted control switch.

c. lf.cubicle has an auxiliary .switch with test position f  Close breaker mechanically by puliing lanyard ring
pickup, check to see that it has properly engaged and tripping mechanically by pushing trip rod.
breaker operating fork.

g. Close breaker and trip mechanically by depressing

breaker release pedal.
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NOTE

Allow time for the charging motor to complete its charging
cycle before moving breaker to the connected position. The
breaker spring will remain charged between positions.

primary contacts are made. The lower right hand edge of
the breaker panel will rest in line with the position indi-
cator label marked CONN and the breaker release pedal
will have snapped to its forward position. If the breaker is
of the stored-energy type and the springs are dis-
charged, the charging motor will start immediately upon
reaching this position. However, with control power on, if

breaker stopped in test position, the mechanism would
have charged and retained its charge between positions.
Perform the following checks in this position:

6. Move the breaker to the connected position. (See Rack-
ing Instructions, page 75) The breaker will travel nine
inches to reach this location at which time the interlock
plunger will drop into the connected position notch. In
this nine inches of travel the shutters will open and there
will be increased resistance on the racking level as the

a. Electrically close and trip breaker to check operation
in the connected position.

b. Check ground contact.

6. Remove breaker from cubicle to check the length of en-
gagement of the primary contact fingers over the straight
portion of the contact surface on the stationary contact.

Stationary Primary Contact
(Cubicle)

Point of Contact
Tolerance Zone

Movable Primary Contact
(Circuit Breaker)

HIGH VOLTAGE PRESENT ON SWITCH-
GEAR COMPONENTS — To do this it will be
necessary to open the shutters covering the
primary disconnects. Make certain that both
line/load and bus are de-energized first. Do
not make this check for bus tie units. source
breakers or units that could be back-fed un-
less all busses are de-energized. Failure to

do this can result in serious injury, burns or
possible death.
Then open the shutters and block them open.

22"
V2 (5.5mm)

/“‘" | I ol

Using a hot stick potential device, double-
check that all disconnects are de-energized.

The contact point of the fingers must have a minimum wipe of

/ ® .Szrim) 12" (3 mm) over the straight portion of the stationary contacts

a2 A (Figure 75). This can be observed by opening shutters and

(3mm) .87" Nom. with a flashlight note the polish marks on the stationary con-
(22mm) tacts. Remove excess grease from contact fingers.

8. Before final installation of circuit breakers, check that all
primary disconnect studs and contact fingers and sec-
ondary disconnect strips and fingers are lubricated with
a film of the Siemens electrical contact lubricant 15-171-
370-002 provided. This lubricant will insure a long service
Iift for the contacts and will protect them against corrosion.

Minimum Wipe on
Straight Portion
of Stationary Contact

Figure 75. Primary Contact Engagement
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Racking Instruction
— 5 kV Class

insertion of the circuit breaker into the cubicle to the discon-
nected position is accomplished simply by pushing the breaker
into position. The breaker will come to a stop in the discon-
nected position when the interlock plunger engages the notch
in the main interlock bar. The breaker release pedal must be
manually depressed to raise the interlock plunger and permit
movement of the breaker to test position. Here again, the breaker
release pedal must be depressed to permit movement of breaker
toward the connected position. The breaker will come to a stop
when the primary fingers start to engage the primary stud
mounted in the cubicle. To move the breaker to the fully con-
nected position, use the racking level.

The racking lever furnished with the acces-
sories must be used to insure smooth. pos-
itive engagement of the contacts. Use of other
means may damage the contact fingers and:
or the stationary primary contact.

Insert the pivot point of the lever into its mating hole in the
fulcrum angle on the cubicle floor. (See Figure 76.) A short
upward stroke of the lever moves the breaker into the full op-
erating position. The release peda! will snap to its forward-
most position. Only wen the breaker is in full operating position
and the interlock plunger is in the corresponding notch of the
main interlock bar can the breaker be closed and the stored
energy springs charged.

wlu

To withdraw the breaker, insert the fulcrum pin of the lever into
its mating hole in the breaker carriage (Figure 77). Depress
the breaker release pedal. A short downward stroke of the le-
ver will then withdraw the breaker from the operating position.

Figure 77. Racking Lever in Position to Withdraw
5 kV Breaker From Connected Position

TR

[85311)

Figure 76. Racking Lever in Position to Move
5 kV Breaker to Fully Connected Position

Figure 78. Placing Racking Strip Extension
in Position — 15 kV Cubicle
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Racking Instructions
— 15 kV Class

Visually center the breaker at the front of the cubicle. Most 15
kV class breakers can be manually pushed far enough into the
cubicle to enable the racking lever paw! to engage the racking
strip on the cubicle floor. A racking strip extension is used with
the larger 15 kV class breakers. This strip is placed in position
as shown in Figure 78. Insert the pin on the racking level into
the horizontal hole at the bottom of the breaker frame (Figure
79) with the racking level paw! pointing toward operating per-
sonnel. By “pumping” the racking lever handle, the breaker
will travel toward the disconnect, test and connected positions.

To remove the breaker, position the pawl to point away from
operating personnel (Figure 80) and operate the racking lever
as described above.

Field Inspection And Testing
INSTALLATION. INSPECTION AND TESTING

Every switchgear that leaves the Siemens plant was thor-
oughly inspected and tested complete before shipment to
customer. Before the equipment is put in service. it should be
inspected and tested. Correct any deviations immediately.

Check the following points:
1. High voltage connections properly insulated.

2. Electrical disconnecting contacts. machine parts. shut-
ter, etc., checked for lubrication and operation.

3. Blockings, supports and other temporary ties removed
from breakers, instruments, relays, etc.

4. Proper fuses correctly placed.

5. Temporary wiring jumpers (used on the secondaries of
current transformers tied to external devices. as shown
on wiring diagrams) removed.

7. Incoming primary and secondary connections properly
made and checked for shorts or undesired grounds.

Figure 79. Position of Racking Lever Pawl
When Racking-In 15 kV Breaker

Figure 80. Position of Racking Lever Pawl|
When Racking-Out 15 kV Breaker
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All equipment, removed during assembly, replaced. Max-Design kV Test kV DC
Relays coordinated with other relays etc.. on the system. 476 14 20.2
Refer to relay instruction book before making any adjust- : 3 :
ments. Consult local power company before making any 8.25 27.0 38.2
connections to the power supply. 15.0 570 382

10. Storage battery fully charged and provided with recharg-

11
12.

13.

ing facilities.
Interlocks performing properly.

Circuit breakers checked and prepared per instruction
books.

All filters in vent areas are clean and free of shipping or
construction material.

Final Testing

1.

A megger test is made on the high voltage circuit to be
sure that all connections made in the field are properly
insulated. A megger test is also advisable on the control
circuit. There are no rule-of-thumb formulas for exact val-
ues of insulation resistance owing to the variations in ma-
terials used and how they were built up, also moisture,
temperature, surface leakage etc. For many years main-
tenance personnel have used the 1 megohm per kV plus
1 megohm with a 1 megohm minimum as a general guide.
This could be acceptable in some cases and would allow
you to energize. Our experience has shown that typically
200 megohms on 5 kV and 15 kV class is what you should
look for. These values would be with the breakers re-
moved and typically you would look for 150 megohms
with breakers in connect position and closed, on the 5
and 15 kV equipment. Important: When you megger each
phase to ground look for any differences in those read-
ings. All 3 phases to ground should be very close and if
not look for the cause and correct.

A dielectric test, if possible, should be made on the high
voltage circuit for one minute at one of the following volt-
ages corresponding to the rated volts of the equipment.
(Potential transformers, control transformers, lightning
arresters, surge capacitors, are disconnected during this
test.)

3. With breaker in the test position make the following tests

on each unit.

a. Trip and close the circuit breaker with the control
switch.

b. Trip the breaker by passing sufficient amps (or volts}
through the coils of protective relays.

¢. Trip and close the breaker from any remote control
positions.

d. Operate auxiliary devices.

e. Test the phase sequence of polyphase high voltage
circuits, particularly those used for motor starting.

A dielectric test on secondary and control circuits should be
made at 1125V AC or 1590 V DC volts. The above voltages are
in accord with ANSI C37.2 Standards.

Certain control devices such as. charging
motors. pushbuttons, bell alarms etc.. may
have only a 900 volt rating. 75% of 900V
would allow a field HI-POT of only 675 volts
AC or 954 volts DC. Failure to observe this
precaution may result in serious equipment
damage.
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To place equipment in service for the first time proceed as 4. Connect as small a load as possible and observe in-
follows: struments.

1. Check that all circuit breakers are open and all control
circuits energized.

NOTE

2. Connect primary incoming power source to equipment,

Allow several minutes before connecting additional load.
NOTE
O 5. Gradually connect more load to the equipment while ob-
serving instruments until full load is connected.
The primary incoming power source should be atthe lowest | g chack for overheating of primary and secondary circuits
voltage possible and gradually brought up to normal. and satisfactory operation of all instruments during the

3. Check all instruments, relays, meters, etc., during this time. first week of operation.
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Preparation for Maintenance and Inspection. Check Instruc-
tion Book SG-3388.

Before starting work on the switchgear, the following is required.

DANGER

HIGH VOLTAGE PRESENT ON SWITCH-
GEAR COMPONENTS — Do not work on en-
ergized equipment. Unauthorized personnel
should not be permitted near energized
equipment.

Plan the time for maintenance with operating
personnel so that the switchgear can be de-
energized. and safely grounded.

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

distance equals a given insulation level.

HIGH VOLTAGE PRESENT ON SWITCH-
GEAR COMPONENTS — BUS INSULATION
IN METAL-CLAD SWITCHGEAR IS NOT DE-
SIGNED TO PREVENT SHOCK. CONTACT
WITH THIS INSULATION BUS COULD RE-
SULT IN SHOCK. BURNS OR POSSIBLY
DEATH.

See ANSI C37.20-6.2.4 which is quoted as
follows: “This insulating covering is a re-
quirement of metal-clad switchgear and is
provided to minimize the possibility of com-
municating faults which would result if for-
eign objects momentarily contacted bare
bus. This insulating covering is usually only
a part of the primary insulation system and
in such cases the outer surface of this insu-
lating covering will not be at ground poten-
tial. It should not be assumed, therefore, that
personnel can contact this insulating cov-
ering with complete safety.”

Disable any remote control and automatic

transfer schemes.

Disconnect and ground all potential transformers.
Open all disconnects.

Thorough inspections at periodic intervals are important for
satisfactory operation. See instruction book 18X10821 for a guide
to periodic maintenance programming. The frequency of in-
spection depends on installation conditions and is determined
by experience and practice. Make inspections at least once a
year — more frequently if local conditions require. Conditions
affecting inspection and maintenance scheduling are weather
and atmosphere, unusual number of operations, experience
of operating and maintenance personnel and special operat-
ing requirements.

After the frequency of inspections has been established, in-
clude the following items in your inspection procedure.

1. Inspect switchgear interior for accumulation of dust, dirt
or any foreign matter. Remove dust from all insulators.

2. Clean air filters by washing in any mild household
detergent.

3. Check instrument and contro! switches and inspect their
contacts.

4. Examine indicating lamps and replace as required.
Check terminal block contacts for loose connections.

6. Inspect bus bars and connections for proper condition.
If bus bars are overheating, check for poor or loose con-
nections or for overioad.

7. Check for proper condition of instrument transformers.
Replace burned out fuses, if any. Check primary and sec-
ondary connections.

8. Examine automatic shutters for proper operation.
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&\ DANGER

HIGH VOLTAGE PRESENT ON SWITCH-
GEAR COMPONENTS — Before opening the
shutters covering the primary disconnects.
make certain that both line/load and bus are
de-energized first. Do not make this check
for bus tie units. source breakers or units that
could be backfed unless all busses are de-
energized. Failure to do this can result in se-
rious injury, burns or possible death.

Then open the shutters and block them open.
Using a hot stick potential device. double-

check that all disconnects are de-energized.

Examine all safety interlocks.

10. Perform maintenance of circuit breakers as outlined in
circuit breaker instruction manual.

11. Check space heaters and thermostat (if equipped) for
proper operation.

Cubicle Lubrication

It is essential that switchgear be lubricated carefully and prop-
erly to guard against corrosion and to insure that all operating
parts work freely.

A tube of lubricant is furnished by Siemens, packed with ac-
cessories for this purpose. Old grease should be removed an-
nually and parts relubricated. Relubricate at more frequent
intervals if required. Lubricant Part No. 15-171-370-002.

Moving Parts

Lubricate shutter guides, bearings, tilt-out transformer trun-
nions, etc., with dry spray lubricant Siemens Part No. 15-171-
270-001.

NOTE

Use of lubricant not suitable for the application will make
the mechanism very difficult to operate.

Electrical Contacts

Lubricate stationary silver-surfaced contacts with contact lu-
bricant furnished by Siemens, prior to use, as follows:

1. Wipe contacts clean.
2. Apply lubricant to contact surfaces.
3. Wipe off excess lubricant, leaving a film.

Avoid getting lubricant on insulation.

A,__fCAunON’

CLEANING INSULATION: Most of the plas-
tics and synthetics used in insulation sys-
tems are attacked by solvents containing
aromatics or halogenated hydrocarbons. The
use of these may cause crazing and defor-
mation of the material reducing the dielec-
tric strength. ISOPROPYL ALCOHOL ISTHE

ONLY RECOMMENDED
CLEANER.

SOLVENT
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Corrosive Atmospheres

This switchgear is designed to give top performance when
installed in normal indoor or outdoor locations. Where abnor-
mal conditions, such as corrosive atmospheres, are encoun-
tered, special precautions must be taken to minimize their effect.
Exposed metallic surfaces — non-insulated bus bars, discon-
nect switches, primary and secondary disconnecting con-
tacts, wire ends, instrument terminals etc., — must be protected.
At each maintenance inspection all of the old grease should
be wiped off of the contacts and new lubricant applied to all
sliding surfaces. Apply the material in a layer between .03" and
.06" (1- 2 mm) thick. Use only Siemens Electrical Contact Lu-
bricant, Part No. 15-171-370-002, available in 8 0z. (.23 kg)
tubes. Other exposed members can be protected with a coat
of glyptol lacquer or any other corrosion-resisting paint.

When old grease becomes dirty, wipe the parts clean and ap-
ply new grease immediately.

Relays And Instruments

To insure satisfactory operation of relays and instruments do
not leave device covers off longer than necessary. When a
cover has been broken. cover the device temporarily and re-
place broken glass as soon as possible.

Equipment Surfaces

Matching paint, one pint per three units. thinned and ready for
use, is supplied with each order for touching up any scratches.
etc., made during installation. Inspect the surface and retouch
where necessary. Paint is furnished in spray-on one pint cans.

Inspect the cubicle surfaces and touch up scratches as nec-
essary. Use the paint furnished with the unit. This paint matches
the cubicle, is thinned and ready for use in spray-on pint (473
mm?) cans.
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Key Interlock

When specified, a key interlock can be supplied to prohibit
closing a breaker. The interlock bar is attached to the guide
bar. In the locked position, the lock bolt is extended, raising
the cam follower bar, locking the breaker in the trip-free posi-
tion. Then the key can be removed to release disconnects or
associated equipment for operation.

This interlock is cleared for normal breaker operation by re-
turning disconnects, etc., to normal operating position and in-
serting the key into its lock, permitting withdrawal of the bolt
and lowering of the cam follower bar.

Figure 81. Test Device for Testing Breaker Outside
Unit With Switchgear Control Power

Figure 82. Testing Breaker Outside Unit With

Test Cabinet
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Testing Device Tost Plug

When specified, a plug jumper is supplied so that a breaker Jumper Assembly

can be operated (tested) outside its compartment with the
contro! switches on the instrument panel. This plug jumper is
used to bridge — with a flexible cable — the secondary dis-
connects so that the breaker can be electrically closed and
tripped, (see Figure 81 and 82). Refer to Figures 83 and 84 for

Inside Of
Unit

plug jumper connection instructions. Flexible
Conduit
Cable
Secondary
Test Contact
Cabinet Assembly
A ~ 4+ A
T —1
// Test Plug Plan View
11 Jumper
Flexible u ﬂ Assembly
Conduit : i
Cable Guide Rail
% © 00 e
. | 3=
: Test Plug
Secondary © 6 © | Jumper
L Contacts Assembly
O i
Plan View =] ' | Contact Base
- ' l Assembly
0 e,
Test Plug Rear View ]
Jumper Assembly
Section A-A Front View
Figure 83. Connecting Breaker Secondary to Test Figure 84. Connecting Breaker Secondary to Cubicle

Control Cabinet
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