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GENERAL

INTRODUCTION

These instructions cover the installation, operation and
maintenance of Allis-Chalmers horizontal drawout,
metal-clad switchgear. Described are standard con-
struction details of the switchgear, auxiliary equipment
and necessary accessories. Special mechanical and
electrical devices, in accordance with purchase order
requirements, are covered by supplementary instruc-
tions submitted with this instruction book.

Standard ratings are in accordance with NEMA,
IEEE and ASA requirements. The Ruptair power cir-
cuit breakers associated with this switchgear are listed
along with ratings in table below.

WARRANTY

Allis-Chalmers warrants each piece of new equipment
to be free from defects in material and workmanship

for a period of one year after date of shipment to the.

original purchaser. This warranty is limited to the
furnishing of any part which, to the supplier’s satisfac-
tion, has been proved defective.
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DRAWINGS AND WIRING DIAGRAMS

All drawings and wiring diagrams needed for 1nstalla-
tion are furnished in advance. These drawings and
wiring diagrams will include changes origifated By the
purchaser during manufacture and changes to the pur-
chaser’s corrections by the supplier necessakygto insure
proper installation and operation.

RECEIVING
UNLOADING

Each shipping group ofgthel\switchgear assembly is
securely blocked and bracedifor shipment. It is crated,
boxed, or covered - - depemdinglen shipping conditions.
Whatever the method of shipment, every precaution is
taken to insure its safevarrival. If special handling is
required, it is so indicated. ‘Al moving parts are blocked,
but because relatively delieéate instruments are included,
care must be taken teyayoid rough handling.

Two shipping chamnels with lifting holes are bolted to
the top of the“imdoor switchgear assembly to facilitate
handling. @fsingle unit assemblies, lifting eyebolts may
be furnished/instead. If cranes or other lifting means
are nopavailable, the group can be rolled into position.
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BREAKER  RATINGS STRUCTURAL DIMENSIONS (in.)

Max. Cont. . ) B D Weight

Breaker Rated i I t Weight T ‘ Fio. A | ‘ Drawout g
Type (mva) Ky OeKs\er“ (:rrnr:;l) (Ibs) ype g ‘ Width Height Depth | Aisle (1bs)
MA-75 4.16 4.76 1200 875 DF Al 26 72 74 50 1200
MA-250 446 ’ 4.76 1200 875 DM A 26 72 74 1 50 1200
MA-250 416 4.76 2000 900 DM A 26 . 72 74 50 1200
MA-350 i 4.16 4.76 1200 925 DN A 26 72 74 l 50 1200
MA-350 4.16 4.76 2000 950 DN A ; 26 72 74 i 50 1200
FA-350 l 4.16 476 3000 2000 DN B ! 36 z 94 ; 66 1800
FB.500 ‘ 7.2 8.25 1200 1400 FO B 36 92 94 66 1800
FB*500 \ 7.2 8.25 2000 1425 FO B 36 92 94 [\ 66 1800
EC-500 13.8 15.0 1200 1400 FO B 36 92 94 | 66 1800
EC.500 13.8 15.0 2000 1425 FO B 36 92 94 | 66 1800
FC-750 13.8 15.0 1200 1450 FQ B 36 92 94 66 1800
FC-750 13.8 15.0 2000 1475 FQ B 36 92 94 ! 66 1800
FC-1000 13.8 15.0 1200 3300 FR B 36 100 105 \ 77 2000
FC-1000 13.8 15.0 3000 3450 FR B i 36 1 100 105 l 77 2000

At 2.3 kv; MA-75 = 50 .nva, MA-250 = 150, MA-350 = 200 mva.
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' PeoanCed o deed di i i olers
Uil o i Shoids and 1o remove the rollers vt e wkids
after Leeitioning  Arter removing the rolters and skids,
Jow: = e cronp slowly tdo not drop e e i ;;
ny o detieste instronents o Under focirolame
stances <hould the shipping chanuoels be removed from
the son of the units until the equipment = onsiadled in
it 1o tocation and the rollers and skidy hoece been
e ol

oo of the aheence of bolton rear cross mernbers,
the e vnay be casily rollea into place sfter the cable

has e

1
pulled in or primary conduit stubbed up.

- fop monnig

ACCESSQRIES

The following accegsorips dreWrited separately:

o Test device @ (c8une®™ i cuker when it is out of
bt :ﬂdj:t"!‘lll Lo Claholoae

O Nanual cloSd il cking ever.

30 Rt wheol to $adiotne noving breaker when out-
dde of cabicle

“chute sugyon

5 Sorfle charging crook for stored eneryy oporated

Dk RS

6 b oead compouna nd touch-up paint, as required
1

forametallidion

w5 cnble tor drowout relays and watthour
dcters lgunpenelil specitled Tor remote mounting

“also be menide

SHIPMENT INSPECTION

As soon as possible after uncrating, inspect the eg@ip®
ment for any damage that may have occurred in transit.
Check ‘he shipping manifest to be certain allyitéems
have been received. If there is a shortage, note onfthe
freight bill and contact the carrier immediately.

Notify the representing Allis-Chalmers sales office
of any shortage or damage.

Unusual circumstances may require partial shipments
of switchgear. In these cases, provision is made for
easy installation of these portionsf

STORING

When switchgear is not tg be (erected immediately, un-
crate, inspect and store in‘a,clean, dry location.
When space heaters‘@se supplied with an order, ener-
gize the space heaters, aswin the final installation, to
eliminate condensation “In some locations, condensation
occurs whether thefunit 1s stored or in operation.
Space heatefs a@re net considered standard equipment
with indgor Switchgéar (recommended 500 watts per
unit). When Wadoor switchgear not equipped with
space heatersWis stored indoors, space heaters must be
appliédyinside the cubicles to prevent condensation.
Standard mdeor units are not drip-proof and therefore
sholuld bestored indoors. If indoor units must be stored
ofitdoarsgpadequate covering must be provided together
with a heat source of approximately 500 watts per unit
distributed between breiker and bus compartments and
mounted inside the cubicles to prevent condensation.

Batteries should be connected to a charger and never
be left tn dead storage.

INSTALLING
CONDUIT

Conduit for power and control connections may be in-
stalled in the areas indicated on the (General Arrange-
ment Drawings and Floor PPlan with due regard for the
ease of training the cables in the switchgear. Conduit
ends should be about one inch (maximum 114 in.) above
the finished floor to prevent washing water from soak-

ing cables. They should also be capped and taped to
keep out moisture and vermin.

FOUNDATIONS

Dimensions of sill channels and anchor bolts should be
in accordance with the General Arrangement and Floor
Plan whether the switchgear is to be installed on an
existing floor or a new floor. Refer to Figure 2 for

recommended sill channel mounting of indoor installa-
tions.

ERECTION

The proper erection method depends on whether the
units are shipped as one complete group or in two or
more sections. In any case, the General Arrangement
Drawing will indicate the shipping groups. Units are
assembled and wired exactly as they are to be arranged
in the final installation. Prior to shipment to the job
site, the lineup is separated into the appropriate size
shipping groups and crated for shipment.
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Sill channels and anchor bolts furnished by customer unless covered by contract.

Use 1/2-13 tap, 4—holes in silhchofnels
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BREAKER TYPE (MVA) (In.) (In.)
MA-75, -250, -350 50 20%s
FA-350 66 20%
FB-, FC-500, FC-750 66 20%
FC-1000 77 31%
SECT ““BB"
INDOOR SILL CHANNEL MOUNTING
Fig. 2 — Typical floor plan and sill channel mounting.

SINGLE GROUPS

The unit is brought to thegsite “béing handled as in-

structed under UNLOADING. Before placing on PLUMB LINE I PLUMB LINE

previously installed sill chamnels, make sure the chan- LOCATING 0 el

nels are level. After the ¢hannels are level, the unit is HOLE ‘\..*(!) N

placed in its final position and bolted or welded to the ] [

sill channel. (Eigute 22) | |
! |

MULTIPLE GROWPS | ! |

When a shipment is'made in two or more groups, the : |

procedure is, in general, the same as for single groups. FACTORY | |

However, individual groups must be carefully aligned ’;ts:go | l

and set as closely as possible. The fronts of the groups '

are adigned first and then bolted together. ! l

After erecting single or multiple groups, check with | |

a plumbibob, or similar device, to be certain each group ® L | ; i

isyvertical and has not shifted during handling. The | } FLOOR

breaker units of each shipping group have been checked

and marked at the factory. The plumb bob lining up PLAN ViEW FRONT VviEw SIDE VIEW

to“within plus or minus 1.-inch of the factory marked

$plumb” insures alignment. (Figure 3.) Fig. 3 — Correct method of plumbing units.




If any shipping group units have shifted during necessary to loosen bolts in successive adjacent

shipment and are out of plumb, the following correction units to attain the necessary plumb.
procedure is recommended.

(a) Loosen bolts holding the lifting channels to the

(c) Tighten all bolts holding units to each other.

group of units (d) Remove lifting channels.

(b) Loosen, but do not remove, bolts holding the (e) Check each breaker shutter operating mecha-
“plumb” marked unit to its adjacent unit. Ad- nism for proper operation.
just until plumb bob is within plus or minus ¢ Secondary inter-group wiring at®Shipping breaks is

inch of the factory marked “plumb.” It may be then connected as tagged. (Eigure 4¢)
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ELECTRICAL CONNECTIONS

BUS BAR JOINTS

This type of joint is connected as shown in Figure 5.
Before placing the insulator cap over the bus joint,
draw up all bolts and nuts tightly.

INSULATION CAPS

After bolting the main bus to the primary connectors,
the molded Pyro-Shield insulator cap is placed over the
joint and fastened by means of a reusable nylon rivet.
Upon insertion, the rivet prongs compress to enter.
Using a small hammer, drive the center pin through the
hollow shank. The center pin wedges the prongs apart
for positive lock, and the cap is fastened to the base
assembly. To remove the rivet, the center is driven
through the hollow shank. The rivet is removed and
the joint can be disassembled. (Figure 6.)

Placing Pyro-Shield insulation
Molded polyvinyl boots are used to insulate bus

cap over bus joint. Simple bus

joints of 13.8-kv switchgear. (Figure 7.) ioint construction eliminales need
for taping or moldifigyof joints.
BREAKERV TAP
5 KV BUS 15 KV BUS

INSULATED SPACER
(USED WITH CAP)

REAKER TAP
SEE FIG. 6 BREAKE

BREAXER TAP

ONE 1/4" X 4* BAR
(1200 AMP BUS)

ONE 1/4” X 4" BAR

(1200 AMP BUS) 8US BAR CONNECTION

TO LEFT HAND UNIT

BREAKER TAP

INSULATED SPACER
(USED WITH CAP)
SEE FIG. 6

BREAKER TAP

—
BREAKER TA w

INSULATING TUBE
2] -/ BREAKER TAP

, 4 N

?‘ o [ D

o J

TWO 3/8" X 4° BARS

(2000 AMP BUS)

i

| | ‘

TWO 3/8" X 4" BARS O [
{2000 AMP BUS) {

\aus BAR CONNECTION
TO LEFT HAND UNIT

5 Kv BUS

INSULATED SPACER

(USED WITH CAP)
SEE FiG. 6

15 KV BUS
BREAKER TAP

N

i
. \
o)
B
\dus BAR CONNECTION
TO LEFT HAND UNIT

TwO03/8 X 6" BARS
(3000 AMP BUS)

THREE 3/8" X 5" BARS
(3000 AMP BUS)

END JOINTS COPPER BUS - VIEWED FROM OPPOSITE DRAWOUT THRU BUS -

Fig. 5 — Bus bar splicing
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BUS BAR CONNECTION
TO RIGHT HAND UNIT

N

BUS BAR CONNECTION
TO RIGHT HAND UNIT

8US 8AR CONNECTION
TO RIGHT HAND UNIT

(5 OR 15 KV 8US)
VIEWED FROM OPPOSITE DRAWOUT



MOUNTING PL ATE
MOUNTING HDWRE(4)

B CONNECTOR e
CAR
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NYLON RIVET CONSISTING OF A PIN (A) AND A
PRONG (B) IS INSERTED INTO ALIGNING HOLES.

YLON RIVET
BUS#B'AR
JOINT, HBWRE (4)

NYLON RIVET IS DRIVEN INTO THE PRONG TO R\ PRIMARY STUD
SPREAD THE FINGERS. Bl “jT
1
A |
B o T :
R 3 o asimal
'n 7777777/ 2 A B G A S :

Ly R

} 15 KY CAP
WITH THE FINGERS SPREAD BY THE CENTER |
PIN, THE NYLON PIN FIRMLY FASTENS THE

,ﬂép B
**PYRO-SHIELD"" INSULATION CAP TO THE /
ASSEMBLY.
PRIMARY
BILLSHING
BUS BAR
PLASTIC
INSULATION BOOT JOINT
HOWRE(4)
18.293-502

Fig. 6 — Bus joint using, Pyro-Shield insulation cops (side views).

PRIMARY CABLE CONNECTIONS

Before primary cable connections are anade, phase ro-
tation must be considered. Miewed from the breaker
drawout side, phase 1 is at\the left, phase 2 in the
center, and phase 3 at thegight.

When the bus bars arearfanged horizontally and
parallel to the breakepdrawout side, phase 1 is toward
the front of the aSsemblyy phase 2 is in the center, and
phase 3 in the gar.

When bus barsyafe arranged above one another, phase ).
1 is at the top, phasef? in the center, and phase 3 at 219574-A
the bottom.

Phasing is furnished this way unless otherwise
marked on the ipstallation drawings transmitted prior

to shiprient of the switchgear. Fig. 7 — Molded polyvinyl boots

. ore used to insulote bus joints

Relays“and meters are connected for a phase rotation of 13.8-kv switchgear. Molded

of 1, 233 Fhis means that the voltage of phase 1 reaches boot is placed over bus joint

its. maximum value 120 degrees ahead of the voltage (1 Qb) I°';db”‘9'f (3) f:““fedl

. . t t t

of phase 2, and the voltage of phase 2 reaches its maxi- TOV:; ofted Bus ot with viny

mumivalue 120 degrees ahead of the voltage of phase '

3% Lines to the switchgear must be connected accord-
ingly to insure correct meter and relay operation.

219574.C



T L THRU OFFSET
CONNECTION CONNECTION CONNECTION CONNECTION
STEP 1
Make bus bar joints as instructed.
Observe carefully the requiredplace- +s + 1 ¥+ —X +
ment of bolts through the joint. ] [N ¥ |+ . + +
STEP 2 2 LAYERS 2 LAYERS 2 LAYERS
Place two layers of 2-inch wide g/]\
block viny! tope ' in corners or over 6 )
edge as shown, one on top of the
other. Form a sharp corner over the 4 o
bus bar tape or tubing. The ends of + u "
the tape should extend equally over i
the front and back of the joint. 2 LAYERS
SRLIT SPLIT SPUIT
STEP 3 SPLIT

Place the plastic boot on the joint
and align to produce the minimum
gop at the split. Locate the split
over the 2-inch wide black viny]

tape.

&)

STEP 4
single J-inch
as shown
to hold the Hoot im plaee. On the
thru-connection, place g third layer
of the 2-inch bllack vinyl tape over
the split before “Sefclring the boot
| with the %-inch tape.

Apply layler, Y20dap
wide maroon vifyl tope

al

1

T

8A




TUBE 1

3/4"7 VINYL

TAPE

wr <O
>

L_L -. BOOT 0
N\

INSULATION BOOT INSTALLATION WIT @ONNECTION
(except Thru-Connectio

Step 1 Cut a one-inch diameter hole in the

the insulation boot for the

specified joint (except thru—connu&
Step 2 Slide insulation tube number 2 oato c: from the joint connection end.
Step 3 Slide boot onto the cable fro e

int connection end through the one-
inch hole cut in the center.

Step 4 Slide insulation tube L\
end.

Step 5  Strip cable insulat& ake connection to joint.
Step 6 Slide tube 1 tigh insthjoint.

Step 7 Fit boot over th
tube 2 will rgmain

to the cable from the joint connection

. Tube 1 will pass through the hole in the boot,
side of the boot.

Step 8 Holding% t i up against the joint, slide tube 2 tight up against the
outside &oot.

Step9 Ta heQend of tube 2 to the cable with one layer of 3/4-inch wide
mar inyl tape.

n
*NOTE: @-Connecﬁon Joints where a cable is to be installed, a boot will
be su it over the cable. Make the cable connection as instructed and in-
00t in the same manner as shown on the front side of this sheet.

all
\ .

BOOT FOR THRU-CONNECTION WITH CABLE

8B



CAULKING MATERIAL

‘“‘Scotchcast’ Number 214 resin is supplied to caulk
the air gaps around bus bars at the bus supports.

MIXING

The resin is furnished in two parts. Each part should
be thoroughly mixed before combining. Mixing propor-
tions are 5 parts ‘““A’" to 1 part ‘““B”’ by weight. The
combined parts should be completely mixed by mechan-
ical means until the color is uniform. Avoid excessive
whipping as it introduces air into the mixture.

POT LIFE

A batch will remain manageable for 45 minutes to an
hour and a half. It can readily be used with a spatula
for the first 45 minutes.

CURING TIME

The resin will gel at room temperature in four to eight
hours. Complete cure is 24 hours at room temperature.

APPLICATION PROCEDURE

The compound handles much like peanut butter. Itiis
readily applied with a spatula and remains ingthéyexact
place it is applied. Apply the resin to make a €ontin-
uous fillet completely around the bus bar insulation at
the support, as shown in the following figures. Care
must be taken to insure that all air voids between the
tubing and support are completely filled with resin.

AMOUNT REQUIRED

Each caulked support requitesW/6-pound of resin for
each phase, or 1/2-pound/fora‘three-phase arrangement.
One 1-pound batch of f‘Scotcheast’”” Number 214 resin
(parts A& B) is part number Q0125051.

WHERE APPLIED

Apply to all metalsclad switchgear and bus ducts rated
15kv. Alsofapply, to Types P and Q switch units with
insulaged bus/when included in metal-clad lineups. All
three phases are to be caulked as described above.

ILLUSTRATIONS OF CAULKED AIRFGARS ON BUS BAR SUPPORTS

SUPPORT
+RESIN

-

b

RESIN

ANGLE

i
SURPORT

l NOTCHED
| &

TSP

ANGLE
SUPPORT

Fig. 3

8C

SHEET
SUPPORT RESIN
NOTCHED //
- —
—
ANGLE
SUPPORT
Fig. 4



PINNED BLOCK
%é(
WITHOUT PINNED
BLOCK

BUS BAR SUPPORT
ANGLES

RESIN

ANGLE SUPPORTS

RESIN

 PORCELAIN
7/ INSULATOR

OJse resin to form a complete ringbetween 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.

8D




POTHEAD CONNECTIONS
(Lead Covered Cable)

The following material, with the exception of the in-

sulation compound and tarred rope, is not included

with the switchgear unless covered by the contract, but

i1s needed to properly install pothead connections:

(a) Insulating compound.

(b) Solder (50-50) for connectors.

(c) Solder (60-40) for wiping joints.

(d) Stearine for solder and wiping flux.

(e) Varnished cambric tape for reinforcing cable con-
ductor insulation and for stress relief cones.
(Rubber tape is used on rubber insulated cables.)

(f) Copper tinsel braid for stress relief cones, if re-
quired.

(g) Dry cotton tape.
(h) Tarred rope for filling clamp-type cable glands.

Tools and equipment required for installing potheads:

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

(b) Blow torch.

(c) Gasoline furnace for heating solder and compound.

(d) Solder pot and ladle.

(e) Melting vessel for melting compound.

(f) Funnel, filling and vent pipes for compounding.

(g) Thermometer (200 to 500 degrees F ).

Note the following general instructions:

(a) The conductor insulation and internal parts of the
pothead should be kept clean and free of moistures

(b) Avoid sharp bends in insulated conductors.

(c) Remove lead sheath carefully to avoid cufting,the
insulation. The last few layers should beftorn off to
prevent cutting the individual conducter ingulation.

(d) If temperature is below 15 degrees F, ‘@ablc must
be warmed prior to bending. Potheads, should al-
ways be heated to prevent compo@nd’ ftem con-
gealing too quickly on cold surfaces. Avaid direct
application of heat on porcelains or on¥parts with
porcelain inserts.

(e) Follow carefully the instructions shéwn in Figures
11 and 12. In all cases ayoid théyform:tion of air
and gas pockets.

(f) Fill the potheads with_compound from the bottom
up to allow compound te rise evenly and force
air up and out at theytop, eliminating voids. Clean
off all surplus andgspilled compound.

(g) After pothead (has c@oled, re-tighten all bolts to
make sure ofypositive tightness of all joints.

INSTRUCTHONSSFORHRECLAMATION
OF A POTHEAD

Following procedure can be used if cable is going to be
replaced:
Steps 1 -49Cut off cable at base of pothead.

2 - Remove upper pothead connections.

3 -~ Remove pothead from cubicle.

4 —. Remove top cap nuts and vent screw as
well as pipe plug in lower pothead body.
Pothead can now be placed in an oven with
temperature of approx. 150 degrees C and
left in oven until all compound drains.

NSAl

6~ When completely drained remove, diase
semble and clean inoroushly with suitable
solvent

N
i

IMPORTANT. It 1s recommendedWhat
new compound be used to refill pdthead
afterreissembling s the dielectric stpength
of the old compound maygb€ re@iced by
contaminants.

8 — New gasketsmustbe used forkedssembling.

9 — It may be necessary to obtain new wiping
sleeves or packing glands and studs, de-
pending on new cable sizé to be used. If
new cable willgbe smaller than that re-
moved, stud andgViping sleeve or packing
gland must He, replaced with new. If new
cable willghe larger, then holes mav be
epened fo desired size and original stud
and sleevefor jgland can be reused.

10 — To refillsime procedure can then be fol-
lowted as 1f'this were a new pothead. The
imstruétions given for this refilling are in
complete detail in Switchgear Instruction
Books furnished with every installation.

For removing¥potheads where existing cable is to be
reused.:

Stepsly— Remove upper pothead connections.

2 — Remove top cap nuts and vent screw as
well ns hottom pipe plug.

3 — Shield cuble at base of pothead with as-
bestos or other heat insulating material as
safety feature to avoid damage to cable
insulation.

4 — Using a blow torch or other heating de-
vice, heat hody of pothead sufficiently to
melt compound and drain into bucket.

5 — Heat well around drain plug at bottom to
start compound flow.

6 —CAUTION: Do not apply flame directly
to porcelain insulators as they may crack,
and 1If sufficient heat should travel to the
top it could melt compound in insulator.

7 — When drained, pothead can be removed,
disassembled and cleaned with suitable
solvent.

Then follow instructions given in Steps No. 7,

8, 9 and 10, above.

PACKING, WIPING SLEEVE GLANDS AND SUPPORTS

When packing glands are furnished, cut the gland to
suit the outside diameter of the cable, and pack as
shown for the clamp-type terminals. (Figure 11.)

TAPING JOINTS

When supports of msulating material are furnished,
the supports should be cut for the cable O.D. and suit-
ably clamped.

Upon completing the primary cable connections
(Figs. 11, 12, and 14), untaped high voltage connector
joints should be insulated. After connections are made,
the joints are wrapped with Allis-Chalmers no-corona
tape. Use approximately two feet of this copper mesh
tape to form & regular surface (not necessarily a
straight surface: over the bolt heads.



Worag soinds with three lavers of mipire cloih sheet
0.010 inchies thick fapproximately six ft longi. wide
enouyn <o thot edges overlap adjoining insulation about
three mehes. and long enough to overlap ends three
inches. Stagger the overlapping of the ends as much as
possible and tie the lavers firmly with bias cut vellow
Empire cloth tape 0.010 inches thick by % inches wide
(approximately 30 ft long) .

Make this insulation operation with the Empire cloth
twice for satisfactory insulation for 5.0 and 7.5 kv
equipment, and three times for 15 kv equipment. Use
six sheets of 0.010 inches thick Empire cloth per joint
for 5.0 and 7.5 kv, and nine sheets for 15 kv. Then
tape joints with one layer half wrapped electrical tape
(one roll). See Figure 8 for typical insulated joints.

POTHEADS

Potheads must be co-ordinated with other switchgear
components to meet space, dielectric, momentary cur-
rent, and thermal current requirements. Allis-Chalmers
pothends meet these requirements when installed as a
component of metal-clad switchgear.

In standard Allis-Chalmers switchgear units, the pot-
head mounting is such that the pothead may be re-
moved from the mounting without disassembly of the
pothead. Each three conductor pothead, or group of
three single conductor potheads, is on a separate
mounting plate. The plate, in addition to serving as
a mounting, separates the current transformer compart-
ment from the cable compartment.

The potheads are mounted in a manner that the
customer can, If he desires, make his cable connection
outside the unit or on the floor of the unit. He may
also make his cable installation in the mounted position.
There 1s sufficient distance between the entrance of the
pothead and the floor of the unit to permit dropping
the pothead body over the cables to make the stress con@s!

Different sizes of pothead bodies are not furnishéd to
match the various cable sizes within an installation@né
three conductor body 1s furnished to take all Sitzes up
to approximately 750 mem. One single conductor bedy
i1s furnished to take all cable sizes up to approXimately
1000 mem. This permits the installation of latges cable
if the loads outgrow originally selected cudsle <izeg!

Three conductor potheads have their entranc@off-set,
so that 1If two potheads are mountedgin“one arnit the
off-sets are in opposite directions. "Lisprovides more
space to work when wiping lead téithe wiping sleeve
of the pothead and lead of the cble.

Allis-Chalmers potheads are desighed,to meet circuit
breaker current ratings. Maxighum ratings are: Momen-
tary current rating — 70,000 amperes; 4 second rating
—- 44,000 amperes.

Potheads are an integral part of switchgear and
therefore are requiredyto standithe same tests as other
metal-clad switchgear cemponents. The following are
diclectric tests gdequired tomeet switchgear standards.

Table 1

impuise Crest 1.5 x 40 MS

Voltage Rating Positive or Negative

Low Frequency RMS

72\ 26 KV 75 KV
1 389KV 36 KV 95 KV
5 KV 19 KV 60 KV

CABLE CONNECTIONS

CONNECTOR
OR C.T.

& _PRIMARY "CABLE
: (JRFEED)

R CABLE LUG ' '
3 ‘ng 18.180.954
by E.

POTHEAD CONNECTIONS

;{ CURRENT

/ TRANSFORMER

NO-CORONA TAPE

EMPIRE CLOTH
INSULATION

‘“fr‘“‘*~PLAsnc ELECT.
g TAPE

POTHEAD BUSHING

Fig. 8 — Instructions for taping joints.
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STRESS RELIEF CONES

Stress rehiet cones 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 recommended for all shielded cables and the
higher voltage single conductor lead covered cubles.
Belling out lead sheath is usually sufficient for lower
voltage lead covered cables.

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

STEP A — Preparing the Cable

Determine length of each conductor to extend from
position of wiping sleeve or packing gland to point of

- connection to the stud terminal. Establish location of

stress relief cone on the cable so that it will be approx-
imately in the center of the pothead body. Remove
shielding and conducting tapes down to bottom of stress

cone ipoint X). Bare the end of the conductor and
solder to stud terminal.

STEP B — Building the Stress Relief Cone

Starting at the terminal end, wrap varnished cloth tape,
half lapped down to the edge of the metal shielding
tape. Continuewrapping back and forth until the double
cone of proper diameter is obtained. Finish by wrapping
the final layer of tape on the conductor and 6n up to
the stud terminal. If varnished cambric tape is gsed,
and the cable is varnished cambric or paper insulated,
flushing oil should first he brushed on the cable insula-
tion and on each layer of tape. Use longgnellstef var-
nished cambric tape to minimize the number ofysplices.
Wrap tightly. If tape breaks, unwrap enough to locate
splices nenr the connector end of thg'cone,

INSTALLATION INSTRUCTIONS

1. Check cable gland and9stud“te see that they fit
cable. These 1tems may be fumnished with pilot holes
only. Drill out if nécessaey with a clearance of
approximately "o in¢h over size of cable sheath
and conductor, regpeet1velv.

2. Slide cable gland, dable gasket, and pothead body
down over,ciBle.

3. Train cadle intoProper position allowing sufficient
lengthdo make connections.

4. Mark cilile shg@rth approximatelv 1 to 114 inches
above the boftom of the gland.

5 Remove lead sheath from the cable to point marked,
being careful not to damage insulation. Bell out
lead sheith as shown in Figure 9. For braided
cables remove braid down to point “X.”

6o Remove belt insulation router layers of insulation

around all conductors) from the cable to point “X”
above the lead bell

5. Fan out conductors into final position avoiding
sharp bends 3 conductor only ;. Cut off conductors
to proper length to fit into studs. Remove cable

+AERISHED CAMBRIC TLARE
s
(eaeatcumEnlta it ua
w
BASE TABRLE INSULATION

i SHIELDING TAPE ;
7.5 Kvi15 Ky

STEP A

11

T
STEP B
ORIGE. o b T Al THIELDING TAFPE
STER,.C
Fig. 9— Typicul ~:bi. wad toped pothead connections.

STEP C— Shielding

Starting slightly below the middle of the double cone,
apply copper tinse! briid to the lower half. Wrap so
that the upper «dgi is even and continue wrapping
down the cone v cable shielding or tuck under
lead sheath. Solder it tinsel braid between turns and
to shielding. “oldo+ snhielding to lead sheath or to
ground connectin Wi

BMsawmmm 200085

Fig. 1. Typicai cable compartment showing

o direction Reler to Figure
8 for < 3n»is imint insulotiop instruchions.



insulation frore it of conductor at least v inch

longer than di: 0f hole in stud.

8. Solder cables =clidiv into the studs. (For voltages
above 7,500 <trexs cones should be made up on
cables as shouwn in Figure 9.0

9. Install studs in insulators with gaskets and key
washers in place. Bolt insulators firmly to their
mounting plate. Tighten nut next to key washers
on studs.

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

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

12a. For 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.

12b. For Inverted Pothead (Cable leading up). Wipe
joint between cable and wiping sleeve, inserting a
greased wire next to cable sheath if wiping sleeve
gland is used. 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.

13a. IFFilling Upright Pothead. Remove vent screws from
top of studs. Insert standpipe into pothead body
and extend it above highest point of pothead. Melt
compound per instructions and fill body until comn-

r———C—T—C—H

pound reaches vent. Keep standpipe hot and full
until compound in body solidifies. Remove stand-
pipe and insert plug and gasket.

13b. Filling lnverted Pothead. Do not remove vent
screws in studs. Make sure these are tight. Venting
is provided by hole left in wiped joint or thpough
packing space. depending on type of gland ‘used.
Insert standpipe into filling hole in inStulator
mounting plate and extend standpipe above highest
point of pothead. Melt compound per insteuctions
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 up holeyin wiped joint, or
insert packing. and tighten fclamp, to seal joint
between cable and pothead,body.

GENERAL INFORMATION

Allis-Chalmers potheads are’designed with base flange
to.match G & W base sizé%, sothat G & W fittings can
be used on these potheads. Fitting flange is 535” O.D.
for base size 4.

MAXIMUM CABLESIZEFOR A-C POTHEADS

Single cable enfering Porcelain . ... ........ 214”7 0.D.
Bare cable entering

connectors,. . ‘. ... 134” max., 4" min. O.D.
Cable enteringWiping <leeve ... .. .. ... 347 0.D.
Cablejentering conduit support . ... ... . . 2347 0.1).
Cablé entering packing ring ... ............. 37 0.D.

13
12
\‘Cm/:;
l: BUSHINGS 10
o 1/4* -“ 9
t v L
h
! BODY . s 8
A . T / :
i_‘_ = \ /L (ﬁ 5 fA
L STRESS . \ \
CONES ]7.5 Kvi15 Ky 2
/
£ \(/ A i 1 : 2
\)/ B 1 |1
|
! 3
o \ . C l 5% 7% 1
\ Di10%: 13
El12 17 8 16
1 F' 3 | 3% WIPING SLEEVE
7 t . | TYPE GLAND
54’ DiA. ;,_F...l L | 3 15 17 15
T % | v

Fig. 11 — Three-conductor potheads.
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Fig. 13 — Detail of clamp-type cable gland{

tt7.5Kv115Kv
NP
B | 1 1
C‘105/3‘13
D | 5%51 5%
L3 s
T % | VY

Note: Gland Dimensions
Clamp Type—17%"
Wiping Steeve—434

"

Fig. 12 — Single-conductor), potheadss

1

18

CABLE

T

5 FILLER
TUBE

7 Il

WIPING SLEEVE
TYPE GLAND

PARTS LIST (Figs. 11, 12, 13)

Item Name :;u.ccl?]':s Dwg. No. Item Name Ju&%?s 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) H1~{3-230-399-001\’D 11 Stud Terminal 18-270-769-002
2 Gasket (3C)  18-240-443-001 12 Hood Nut 18631-850-006
. 13 Vent Screw 00-615-471-417
(3C) 18-240-252-001 i R R
1¢ 18-140-471-001 Washer 00-615-007-196
(1C) -140-471- Gasket 18-140-469-006
(3C) 18-172-856-001 TSR TN
3 Suppbrt Plate (3C)  18-178-221.001* 14  [Insulator 1830308001,
(1C) 18-172-856-001 - e
. &Y & (1C) 18-178-221-001* 15 Wiping Sleeve (1C) 18-230-399-001
4 Gasket 18-140-469-001 (€ 18-261-493-001
16 Gasket 18-160-750-001
5 Gasket 18-140-469-002 17 Ca "y 1m N _ b
1y D1 - p Screw 3" x 1 00-611-289-4660
6 Cap Screw 38" x 2V (1C) 00-611-345-476 AR 611-289-470%
18  Cap Screw ¥"x 1% 00-611-289-470%
Screw, (Brass) (3C) 00-655-017-036
- 19 Hemp Rope (Tarred)
Lock"Washer 00-655-059-200 ] :
Washer (Brass) 14.104.595.018 29 Packing Ring 18-261-494-001
. AL b bl R V221 Insulator Support 18-240-300-001
7 Hex Nut %" 00-631-059-106
8 Pipe Plug 1” 00-711-497-006
Gasket 18-140-469-005
1”7 Washer

00-651-027-480

*Denotes 15 kv part, all other Nos. are common to beth 7.5 kv and 15 kv.
**(1C) Single Conductor; (3C) Three Conductor.

GWipe @Clamp
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Fig. 14 — Primary coble conneclions.

SECONDARY WIRING

Secondary wiring is carefully installed and tested at
the factory for electrical and mechanical soundnéss.
Customer’s connections are made to terminal ‘Blocks
and/or secondary disconnect blocks as showngon typi-
cal wiring diagram, Figure 4.

If special connections are made, such as‘the wnclu-
sion of contacts on remote devices, wWired gterminal

blocks are provided for this purposey See Figure 15 for
typical control cable connection.

GROUND CONNECTION

A common ground bus is incogporated in all units for
properly grounding the equipmentyafter installation.

The ground bus extending, thra the switchgear is
accessible in the primary®@able®area of the left hand
end of the unit.

Provision for connecting _this ground bus must be
made in a mannér that“a,reliable ground connection is
obtained. Congult latest National Electrical Code for
ground connectienfstandards.

TEMPORARY GROUNDS

It is recommended that no work be done on current
carrying parts until these parts have been disconnected
from thejsystem and solidly grounded. One method of
solidlyagrounding the high voltage circuit is by use of
a grounding device. This device is placed in a cubicle
injthe Ssame manner as a breaker and provides a path

to ground. It is furnished only when specified in the
contract.

LUGS
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O L TAPE SEAL
o+
4
<
TERMINAL BLOCK ll:
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I
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Fig. 15 — Sccondary control cable connections.
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STANDARD EQUIPMENT

CIRCUIT BREAKER
General

The stationary element (cubicle) of metal-clad switch-
gear and the removable element (circuit breaker) are
built to master jigs so that circuit breakers of the same
rating are interchangeable. All removable elements of
like rating are checked with the applicable stationary
element j}ig, and each stationary element is checked
with the applicable removable element jig to insure
complete interchangeability between elements of like
rating.

Each switchgear unit, from the main bus to the cable
terminals, is divided into compartments with access
barriers for personnel safety. All conductors are insu-
lated with flame-retardant materials. This, together with
compartmentation, permits inspection and maintenance
with a minimum of exposure to dangerous potentials.

INSERTING THE BREAKER

After the breaker has been inspected and prepared as
instructed in the circuit breaker instruction book, it
can be inserted into the unit. If the breaker is furnished
with a special nameplate identifying it with a definite
unit or units, do not place it in any other unit. This
lnnitation is sometimes necessary because special de-
vices have been furnished on that particular breaker.
When no such special nameplate 1s used, the breaker
can be used in any unit of same rating.

To insert breaker, first line up the breaker directly
in front of breaker unit. The positive, straight-line,
in-and-out movement of the Ruptair breaker is assured
by the guide track assembly (IFig. 17) mounted on the
floor of the unit. This track has a funnel-type catrance
and simply connects the mating guide bar ongthe base
of the breaker as it enters the unit.

MECHANICAL INTERLOCKS

Allis-Chalmers horizontal drawout switchgear has
breaker interlocks that prevent:

Movement of the circuit breakerfto omfrom the
connected position when it is i thetelosed position.

Closing of the circuit breakerfunless the primary
disconnecting devices are in“full contact or sepa-
rated by a safe distance.

The main interlock is théright'wall of the guide track
fixed to the floor of the Breakericompartment. A cam-
follower, mounted undec, theghreaker and connected to

Tt

7

closedr vain L Hes canciollower 1s i the lower o test
or operating . positien. When the follower is in thé
upper position. the breaker is trip-free 1t cannot be
closed or held in 1he closed position electrieally of
mechanically. The ericuit breaker cannot be moveth to
any other pusition from any one position (discoffectcdy
test, or operating: without first depressing thg position
release pedal.

Depressions in the compartment inteflock gbar are
provided for the disconnected, test, and operating posi-
tions. When the breaker is in the disconnected position,
the primary disconnects are separated and the shutters
are completely closed. However, when the breaker is
in the test position. the secondary disconnects are still
making contict

Control cor sccondary g, cincudf connections between
the stationury und removable elements are made by
means of automatic, selfgaligning, multi-contact, slip
type conncectors. Contdct supfaces are mounted in the
stationary element and”the fingers on the removable
element. The contactysurfaces on the stationary cle-
ment are recessedgto prevent accidental short circuiting
of the control circuits, Qontact fingers, mounted on the
removable elementyare designed to assure a positive
contact pressure. L.ow contact resistance is secured by
the wipingg@giiongof the curved fingers which wipe on
the flat surfdcegof the stationary portion.

Padlocking i ::ccomplished by matching holes in the

breaker e with those in the release pedal arm [n

22E9¢h .2

the trip mechanism, fides on this bar. The breaker can Fig. 1/ - Interior view showing guide track
. PLUNGER I TRIF T
RACKING INDIRECTION U FREE PCSITION - BREAKER RELEASE
- > = PEDAL MUST BE
=z . N
z ‘\ . i MANUALLY DEPRESSED
S 5 Ly o CAM TO RELEASE INTERLNCx
o ol w " -
= a — ’ ; /
— ’ ‘/
o
/ \—J—\_J— ;L,‘

U

TRIP FREE

TQiP FREE

TRIP FRES k

Fig. 16 — Guide track end interlocn ~orre
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the padlocked position. the release pedal will be half-
way down. the breaker will be trip-free and the inter-
lock carn foilower will stll restrain the breaker in any
of the three positiens within the unit.

The shutiers v countderbalineed  This results
smooth, trauble-free operation The cireunt hreake
movement in either direction operiates directly on thi
shutter operating fever arm which is pivoted at ihe
right inside front of the breaker compartment. A cam
follower on the shutter operating lever arm mates with
a follower track on the hreaker which serves to raise
the lever arm to open the shutter blades and lowar the
lever arm to close the shutter blades

Adjusting Nuts

Follower

Fig. 18 .— Com folliower on shutter lever arm mates with com on braoxer
frame to positively cprn and close shutters. Adjusting nuts insurs free,
ewsy shutter operation

RACKING INSTRUCTIONS for 5-KV BREAKER

Insertion of the breaker into the unit to themghis S
nected position s accomplished without thé odcwkior
having to do anv thing more than push _the Bredier
into position. he breaker will come toft stopm the
disconnected nosition when the breaker caen follovor s
forced into the depression of the intdfleck®®he posi-
tion relesse pesici must be manuallyidepréssed to riise
the cam follower o permit movementef the breaker to
test position  Here again, the felease pedal must be
depressed to permit movemeptf®f bredker toward the
connected position. The brdaker will come to & stop
when the primary breaker_fingersfstrike the primary
stud in the tube mounted on” structure baseplate. To
move the breaker to the fully connected position, a
lever bar must begusedypd Figares 19, 20) .

The pivot padt of, the@lever bar is inserted into its
mating hole indthe firlerun angle mounted on the com-
partment floor slghtlv 4o the right of the center of the
breaker. A short apladrd stroke of the crank levers the
breaker into the Sl operating position. Only when the
breaker is in full operating position and the camn fol-
lower in, the corfPsponding depressien can the tireaker
be closedy

To@uthdr:e ihe breaker, the fulcrum pin of the lever
bargis mserted into its mating hole in the breaker car-
rdge WRyvoting hout the fulerum angle on the floor
(after depre ¢ the breaker posttion release button)
withed short downwoard stroke quickly withdraws the

breaker.

Shutter
Lever
Arm

e ot pleang e

shew: method used 1 roir =

oointo left side role eof
¢ outside cof cuidrum
bar rocks brecyer out.

cvod te move bre
e aol,

« pull brecrer with
Tt

positicn.

222981.3
PG .- Racking o
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‘
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<innected position
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To o Phee Bonelb s i th e couc e center
the foeomee o Thie troest ot cvibagele e baenker
Nuiy e i peeshied tor s nough e cubtncie

to enathic the racking Tever pawl to e

reking

striv: on the cubacks foor Insert the o oo e fever
Into the horvontst bole o the botton, o e breaker
frame The racking fever pawl should v the ek

ing strp owith the powl pointing toward opeinting per-
sonnel By Upumping

will trieced T the
postition:.

the Jever hoandle b Grenbier

dieeonneel  tesi Gnrectod

To remove the hreaker, reverse the ooa0 1o point

RS,

awaoy from operating personnel and oper e e
as described ahove,

Fig. 21 LEERYG
Hods des v che e o o rack extensicn on ind ‘he
CUSMIOTI T - with tha cubizle: i f ips
prirees - obreckaer from the cisle into b (Y-
Eare oo tre externsicn cre hosked behind cubicle s s -
connecteo tos cennucted positiens, the release o G VU
ally dopress to move brecker.  After Bmreaker sl e the
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RACKING Sikty

The rack « i oi0n 1= provided to facilitate movément
of the breusi:

n:tside the cubicle in @ manner®o.line
up the breako: with the cubicle guide bar.

After the breskor has been initially inserted into the
connected jw=ition. rack the breaker out ‘and check
the length of itigagement of primary gontagt fingers
over the straichit portion of contact surface on the sta-
tionary coniicis. The contact point of%He fingers
should travei o mimimuim of 1§ inch over the straight
portion of th: -t:tionary contacts. This can be checked
by applying .ty mside the cluster 6f fingers before
the breaker = inserted. Thén, after the breaker is
racked in anid ot meagure(thefdistance from the con-
tact points s b fingersQe, the, depression in the putty
made by the nds of the statienary contacts and com-
parethis to the iength gf thejhevel on stationary contacts.

If the unit i not Mfeized from either the cable or
bus sides, 1ok thigbrdak@r in and close and trip it
electrically jiraideduxiliary power is available) to
check closing andWeipying circuits.

Rack the ireilker out 1o the test position and check
to make <ufini: i b closed and tripped electrically
in this pmsii-#y he sccondary contact device used
with this @iyt Hreckaor is such that contact is main-
tained Uy o < 1=t position, enabling closing and
tripping, ¢ie ‘vowiiiont using a plug jumper.

Check“@h- une coniacts to be sure they make in
bothwtest i - e sositions.

QAU TI¢: i INSERTING
BREAKER 6t 7
SOLUTE!.Y¥ <! 1w
GIZED it ‘-‘r\('[

time observing the following:

MEASURES

THE

FIRST TIME, MAKE AB-
111 BUS IS NOT ENER-
in slowly, at the same

18] i .
Maorn hie

1. Guide trick engives properly.
Second:r contacis have good contact alignment.

3. Ground
contact

4. Shutter: o craie
5. Breaker i

—nticts properly aligned and make good

.v:u}r(*ﬂ_\'.

«ontacts enter insulators and
make ey *l =tationary primary contacts.

6. Interlocii. srevents a closed breaker from
being e 1w oo from the connected position,
functicn: o

228981-11



POTENTIAL TRANSFORMERS

Potential transformers are mounted on a carriage which
rotates in trunnions to provide the convenience of
automatic disconnection when withdrawing the poten-
tial transformers for {test or mspection.

The drawout carriage for the potential transformers
can be Jocated n the top rear compartment of a stand-
ard breaker unit at a convenient shoulder height loca-
tion or in an auxiliary unit. Mounted on a base which
pivots in a pair of trunnions. the pivoted base is easily
rotated 180 degrees to the test or disconnect position:

While pivoting from the connected to the di§con-
nected position; the transformer primary windings‘and
transformer mounted current limiting fuses aréfauto-
matically grounded to remove any charge from “the
windings. When the transformers are in the teSt ofdis®
connect position, the base aets as the protective darrier
between the station:ry primary contacts afd thegoper-
ator. The weight is so diztributed, thatia mipimum
amount of effort is necded to revolve the ‘carriage.

To disconnect the transformers -

5 KV Units
1. 'Turn knurled screws holdig@wtheydoor and swing
hinged panel open.

2. 'T'urn latches - - one at each“Side’— to release trun-
nion mounted carriage

2286%6-6

Potential trensformers in cop@@fied position. (228696-5)

Latches are turncdgto reledise ttunnion mounted
carriage. (228696-6)

Carriage is rotated gio, dizc@ancct tronsformers. Fuse
strikes grounding stroppto remove static charge.
(228696-7)

Transformers areépcomplétely disconnected and fuses
are in contact withlligrounding strap. (228696-1)

Transformer cdnriage rotation is completed, placing
groundéd fuses oufside of unit for safe and conveni-
ent removal and, replacement. (228696-9)

226476.9

5 Using handle®pull carriage down to rotate 180 de-

caecs. Bhis@disconnects transformers and grounds
e fliges O Fuses are now accessible for removal or

sl i@einent.

35 WY Units
I'Uhgotnte T-handles — one on cach «ide
trimnion mounted carriage.

to release

2. Repeat step 3, above.

Potential transformers are shipped mounted in the
untt and in the connected position.

CONTROL POWER TRANSFORMERS

Control power transformers are stationary mounted
amed e primary fuses are mounted on a trunnion
movstad carringe in the same manner as the potential
POriners.

mmterlock circuit breaker is furnished on the
andary gide of the control power transformer to pro-
hibit sdisconnecting the transformer unless the circuit
hreaker is open. Only when the circuit breaker is opened
(disconnecting the load from the transformer) can the
fuse comriage be rotated from the connected position.

S

e

Fig. 24 — Trunnion-mounted fuses for the stationory-mounted control-
power transformer are mechanically interiock:d with secondary thermal

breaker to prevent load break.

RN

VY hi-ahthe secondary brecker is closed, rota-
tionWefhcarriage is proventad oo interlock
eng:gns breaker toggle,

When the secondory s
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S15438

215436

. open (left), rotction of carricge i1s possible (right}.




Automatic shettere (Y) in closed position behind currerdt e
Current tran-farmors {Z) thown mounted on load side only

CURRENT TRANSFORMERS

Current trinstormers, with high ratio, are of e G
roidal tvpe mounted in the circuit breaker comnie
ment 1o front of the plate which supports the oeh
voltage disconnects.

The priceoy bushings of the circuit breaker ser e @s
the primary b of the current transformer. "T#crofore,
removing the circuit breaker actually removeds thefpri-
mary bar. It s possible to test the current gransfdrmers
without remaoving them from the unit while m@gn G ng
maximui operitor safety.

[nasmuch as the shutters are locatéd baéhind ihe
current transformers, testing of transformgers) tocied
on the tas side can be accomplished™withaut e de
energization

SEeourrent troans

195851

Currefint tragsidrmefrs {Z) show incunlec en both bus ond

load side.
Shuter (¥} blogked open to stow discennect studs

Fig. 25

{cmoval of the current transfonmer covers 1s accormn-
phaped by removing cover holte accessible from the
circuit breaker compurtment.

Current  transformers with low ratios are of the
wound type and are mounted in 4 separate compartment
with a suitable device for terminating power ciables.

Built to NEMA and [TEFE stundards, cach current
transformer has a nameplate on which 1s included
its tvpe, serial number aed cating, I itis necessary to
contisct the factory in revird 1o these transformers,
imctude the nameplate mtonnation and identity the
unit inowhich the tron i mounted.

Current transformies- atiet ot be operated with
secondaries open-cireutosd

"

Sk weit oo 5 the wound typ View of sennort plate bencs* rorrent
G cennecticn e . vt d fer Qo transio: v > osupporis nctive
cover =
£lg. 24




SPECIAL EQUIPMENT

KEY INTERLOCK

When specified. ;. koev mterlock can be supplied to pro-
hibit closing & bresker only when 1t is in the operating
position. The interiock bar 1s attached to the guide bar.
In the operating position, the lock bolt is extended,
raising the cam {oiiower har, locking the breaker in the
trip-free position. Then the key is removed to release
disconnects or associated equipment for operation.

This interlock is cleared for normal breaker opera-
tion by returning disconnects, ete., to normal operating
position and inserting the key into its lock, permitting
withdrawal of the bolt and lowering of the cam follower
bar.

184767

Fig. 286 — @niy; o o
auxiticry switch st

fusted in 15 degroe

ohirs i necessearyioi@d|ust each Q-10
point ef o s fccn beSindividually ad-

STANDARD ,ACCESSORIES

TESTING DEVICE

When specified. & plug jumper is supplied so that a
breaker can be offjerated (tested) outside its compart-
ment withithe control switches on the instrument panel.
This plug Gum per is used to bridge — with a flexible
cable théisccondiary disconnects so that the breaker
can\bfwelégtrically olozed and tripped. Refer to Figure
31RB%or plug jumper connection instructions.
Thdesired, o pushbutton can be supplied on the device
attached to the hreaker for operation at the breaker.

vtk e

s

RS ey ——

TR

cwitches cre cpercted by netched

chorsm main crank

wiitelhies Jrr it

r g

SERERINIEIE S AN S FEER R

aonotehed huyg welono

Hr & b

cecbiisne i crankl v
std oW St crrenit hrendker ps desioied o
ARt o T e

qnocthges Coen e furnasieed
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TEST

CABINEY o] w

REAR

b
o

FLEXIBLE
++—— CONDUIT
CABLE

.

BREAKER MOVED

TO QUTSIDE OF UNIT
8 1
o i

SECONDARY
TEST PLUG CONTACTS
JUMPER ASSEMBLY
(8)

TEST PLUG

JUMPER

ASSEMBLY
8}

Fig. 31B— Optional te

TEST PLUG
JUMPER ASSEMB

INSIDE OF
UNIT

FLEXIBLE
CONDUIT
CABLE

(TN

BREAKER ]

MOVED TO
TEST PL OUTSIDE OF
JUMPER Uit
ASSEMB SECONDARY
CONTACT
ASSEMBLY
. A
PLAN VIEW | /GUIDEnRAIL
ST 4
ASSEMBLY (8}
’ A
.
i f? TEST PLUC
K 4~ JUMPER ASSEMBLY
.; (a)
. L. H. SIDE
‘ PLATE ~~ |

| CONTACT BASE
ASSEMBLY

~

GUIDE RAIL

Fig. 31A — Plug jumper.
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INSPECTION and TESTING
INSTALLATION, INSPECTION AND TESTING

Before the equipment is put in service, it must be
thoroughly inspected and tested. Correct any defects
immediately.

Check the following points:

1. High voltage connections properly insulated.

2. Electrical disconnecting contacts, machine parts,
shutter, etc.. checked for lubrication and operation.

3. Blockings, supports and other temporary ties re-
moved from breakers, instruments, relays, etc.

4. Proper fuses correctly placed.

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

6. Ground connections properly made.

. Incoming primary and secondary connections

properly made and checked for shorts or undesired
grounds.

8. All equipment, removed during assembly, replaced.

9. Relays coordinated with other relays, etc., on the
system. Refer to relay instruction book before
making any adjustments. Consult local power
company before making any connections to their
power supplv.

10. Storage battery fully charged and provided with
recharging facilities.

11. Interlocks performing properly.

12. Circuit breakers checked and prepared per in-
struction books.

LUBRICATION

It is essential that switchgear be lubricated carefully
and properly to guard against corrosion and to 1n§ure
that all operating parts work freely.

Lubricate moving parts — - shutter guides,) bearings,
tilt-out transformer trunnions, etc. — with®™ . ubniplate”
AERO Grease, or equal. Use of lubricants notisuitable
for the application will make mechanismsiery difficult
to operate. Remove all old greas@ and, relubricate
annually, or oftener if required.

Electrical contact — all statiopary silyer-surface con-
tacts are to be lubricated with “Twbriplate” AERO

prior to use.

1. Wipe contacts clean.

2. Apply AERO to contaét surfaces.

3. Wipe off exgess ‘greasepleaving a thin film.

Remove all gld grease“and relubricate annually, or
oftener if required,

When lubricating centacts, it is important to avoid
getting grease on thelinsulation.

For the above procedure, a tube of AERRO grease

(A-C Part No. 00-337-111-011) is included with each
shipment of switchgear.

Wherejcorrosive atmospheres are encountered, coat
all unpainted metallic surfaces generously with AERO
Lubskiplate ‘or equal. When grease becomes contami-
nated bhythe corrosive atmosphere, remove it and apply
a,new coat.

Refer to breaker instruction book for specific lubri-
eating instructions on circuit breakers.

22

FINAL TESTING

1. A megger test is made on the high voltage circuit to
be sure that all connections made in the field ape
properly insulated. A megger test is also advisable
on the control circuit.

2. A dielectric test, if possible, should be made,omthe
high voltage circuit for one minute at one ofgthe
following voltages corresponding to the rated yolts
of the equipment. (Potential transformers, control
transformers, lightning arresters, surge capacitors,
are disconnected during this test.)

Rated KV Test KV DC
5.0 14.3 20.2

7.5 14.3 20.2
150 27.0 38.2

A dielectric test ondsecondary and control circuits
should be made at_1200%o0lts. The above voltages
are in accord with NEMA) Standards.

3. With breaker in the'test position make the following
tests on cach_unit,

(a) Trip@and clese the circuit breaker with the con-
trol switch,

(b)

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

(e)“hrip 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.

(f) Check aging resistor setting of rectifier operated
breakers. This aging resistor should be set so
that 4 maximum amount of resistance is in the
circuit and still permits breaker closing at 190
volts ac minimum control voltage. The dc volt-
age across the closing coil should be at least 90
volts at this minimum voltage setting. The
rectifier is mounted on the breaker.

OPERATION and MAINTENANCE
OPERATION

When the equipment is placed in service for the first
time all circuit breakers should be open and all control
circuits energized. The primary incoming power source
is then connected to the switchgear bus by closing the
circuit breaker, disconnect switch or other means pro-
vided. The incoming power source should be at the
lowest voltage possible, and then gradually brought up
to normal. Let equipment stand energized for several
minutes before connecting the load. Check instruments,
relays, etc.. during this period.

When connecting the load, connect one unit at a
time with as small a load as possible on the feeder.
Again, wait several minutes before connecting the next
load, meanwhile observing operation of instruments,
relays, etc. When it has been determined that there
are no defects, the normal load may be connected.

Check the following during the first week of opera-
tion: over-heating of primary and secondary circuits,
satisfactory operation of all instruments, relays, etc.
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MAINTENANCE

Thorough inspections at periodic intervals are impor-
tant to satisfactory operation. The frequency of inspec-
tion and maintenance depends on installation conditions
and can be determined only by experience and practice.
Make these inspections at least once every year —
more frequently if local conditions require.
Conditions affecting maintenance are:

Weather and atmosphere.

Unusual number of operations.

Experience of operating and maintenance personnel.
Special operating requirements.

After the frequency of inspection has been deter-
mined, cover the following points:

(a) Inspect switchgear interior for accumulation of
dust, dirt, etc. Remove dust from all insulators.

(b) Check instrument and control switches and in-
spect their contacts.

(c) Examine indicating lamps and replace all those
that are burned out.

(d) Check test block contacts for loose connections.

(e) Inspect bus bars and connections to see that they
are in proper condition. If they are over-heating,
check for poor or loose connections, or for overload.

(f) Check for proper condition of instrument trans-
formers. Replace burned out fuses, if any. Check
primary and second:iry connections.

(g) Examine automatic shutters for proper operation.
(h) Examine all safety interlocks

(1) Maintain circuit breakers as called for in circuif
breaker instruction hook.

CORROSIVE ATMOSPHERES

This switchgear is designed to give top perférmanee
when installed in normal indoor or outdoormlocations.
Where abnormal conditions are encountergd 4 such as
corrosive atmospheres — special precautions must be
taken to minimize their effect. Expo$ed metallic sur-
faces — non-insulated bus buars@discennect switches,
primary and secondary disconnecting €éntacts, wire
ends, instrument terminals, etcg4+~ must be protected.
Lubricate contact surfaces Rwith @y generous coat of
AERO “Lubriplate” or other®céqually” non-hygroscopic
grease. If this type of greasé s net available, petroleum
jelly can be used. Other ekposed members can be pro-
tected with a coat ofgglyptelflacquer or any other
corrosion-resisting paint.

When old greasgbeeomes dirty, wipe the parts clean
and apply newfgrease,immediately.

TOUCH-UP PAINT

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 sutface and retouch where necessary. Paint is fur-
nished,in spray-on one pint cans.

RELAYS AND INSTRUMENTS

To insure satisfactory relay and instrument operation,
covers of these devices should not be left off for a

period longer than is necessary. When a cover has been
broken, cover the device temporarily and replace broken
glass as soon as possible.

SPACE HEATER OPERATION

Outdoor switchgear is furnished with one spaceyheater
in each cubicle. The space heaters are ¢ontrolled by
thermostats mounted inside the cubicle. “Bhe thermo-
stats are factory-set to cut in and out at definite tem-
peratures (open 110 *5F, close 100 =5F). Where
humid conditions exist, be sure to turn ongthese heaters
well in advance of energizing the equipment to insure
that the insulation is dry.
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