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UNPACKING THE SWITCHGEAR

CAUTION
KERP THIS SWITCHGEAR COVERED

This switchgear has been carefully packed to
protect the finish and the delicate glass enclosed instru-
ments which are mounted on the panel. The equipment con-
gists of apparatus which mustbe carefully protectéd from

g::: | _ﬁhe weather and extreme chaﬁges in temperature.
o If 1t is necessary to unpackfphe switchgear be+
fore final installation, it mpst'be kept covered, dry and
i warin enough to preveht odndensation, until placed in ser-
trice. N X « |
, Great, care should be exercised it unqrating and"F;k
hehdling to prevent daﬂééé,ﬁd the inSﬁruments; and Séfafch-,4

ing the, paintéd surface.
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APPLICATION

These instructions apply to cubicle type switchgear’
supplied for the Aluminum Company of America, Cleveland, Ohio.

The equipment consists of a three section cublele struc-
ture. The structure is fed from a 2300 volt 3 phase, 60 cycle in-
coming line connected directly to the bus. The syhehronous motor
circuits are controlled by 600 ampere, type "U" Defipr air circuit
breakers.

The cubicles are numbered from left, touright facing the
front of the structure. Unit #1 provides facidities for connect-
ing the 2300 volt, 3 phase, 60 cycle incoming, line to the bus.
Also included are a type JR operating transformer 460 to 230 to
115 volts, two potential transformers@230Q to 115 volts, and
mounted on the hinged panel are the field Trheostats for motors 1
and 2 and the exciter field rheostaite

Units #2 and #3 enclose the type U "De-ion" air circuit
breakers, disconnect switches and' thewsynchronous motor field re-
lay control equipment. On the froat hinged panel of units 2 and
3 are mounted the instruments,relays, control switches etc.

The type 25-U-25De~ion’ circuit breakers are rectox
solenoid operated from a,46@fto 230 V. operating transformer.
The breaker tripping is aecomplished by means of a capacitor trip
device corlected to the petential transformer.
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DESCRIPTION OF OPERATION

For Synchronous Motor Starting

Refer to schematic diagram shown on drawing 11-A-9202.

By closing the knife switch on the breaker control relay panel the
control bus is energized.

To start the motor turn the control switch (te the close

position and the following sequence of operation will aeecCur.

(1)
(2)
(3)
(4)
(5)

(6)

(7)

Breaker closing relay (42X) will pick up

Energizing closing coil of breaker through a rectox unit.
Breaker will close and

Timing relay (48) will start timihg.

Short time contact (48S) will “enefgize field contactor
(41) and (48X) loading contactor.

Field will be applied and,loading solenoid will be ener-
glzed.

Timing relay will continue to run and if field is not

applied after a defiinite, time as indicated by 48L, the
breaker will be gripped through contacts of 48L and of
field failure reday (40). Also if the power factor is
incorrect afterWtime indicated by 48L the breaker will
be tripped by eeonbact of power factor relay (55).

In addition to means of tripping breaker and stopping

the motor as described in #7 above, the following will also trip

Turningy centrol switch to trip position.
Overload, as indicated by device 51
Under_ voltage as indicated by device 27
OverHeating as indicated by device 49

Low o0il pressure under load as indicated by device OP.

The capacitor trip device is fully described in Des-

A two pole double throw knife switch is connected in the

the breaker:
(1)
(2)
(3)
(4)
(5)
Capacitor Trip Device
criptive Data 33-130.
-~
e

primary circuit of the capacitor trip device. With the switch
making contact on the top studs, the capacitor trip device is ready
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for service. With the switch making contact on the lower studs
the capacitor trip device is disconnected from the primary sou
and the condenser is discharged.

Relay Settings

Relays have been given a preliminary setting, before
leaving the factory, based on data available. If it found that
they need a different setting under operating cond ti@ the set-
tings may easily be adjusted after consulting the & tion

leaflet included for that particular relay. @




GENERAL DESCRIPTION OF CUBICLE TYPE SWITCHGEAR

Cubicle type switchgear is a type of switching equdipment
which is completely built and assembled at the factory, Thejcub-
icles are constructed of structural steel members and 1/8 inch
thick, open hearth, steel sheets securely welded together to form
a rigid structural unit that will not warp due to handling or

changing temperature.

Cubicle type switchgear combines in one unit,s@ir cir-
cuit breakers, disconnecting switches, instrument gbwansformers,
bug bars, main copper connections, and swinging insgfrnument panels
on which are mounted relays and metering equipment “asid secondary
wiring.

The lower section of the oubicle is divided by means of
a sheet steel barrier into two compartments. % The rear compartment
houses the current transformers and the field control relays. The
front compartment houses the air circu@t breaker, operating mech-
anism and secondary wiring. Between theWwo compartments is a
vertical steel barrier which separagtes the high tension equipment
from the breaker mechanism and secondary“wiring thus assuring per-
fect safety to attendants and maintenance men.

. A hinged steel door in_frent of and‘a steel barrier be-
low the circuit breaker isolatef the breaker contacts and arc cham~
bers from the secondary wiring and operating mechanism.

All equipment mount€d on the front of the hinged instru-
ment panel is covered so thatWno live parts are exposed, assuring
a safety type, dead frontmequipment.

A copper ground(bums, to which the circuit breaker frames
and instrument transformer secondaries are grounded, runs continu-
ously through the stgueture. A terminal is provided on this
ground bus for making%eonnection by means of a cable to the sta-
tion ground.

Completegconnections are furnished between the air cir-
cuit breaker, current transformers, disconnecting switches and the
bus. The bus and connections are insulated with Micarta tubing
and tape £or 7500 volts. Joints are insulated by means of micarta
compoundrboxes*filled with insulating compound.

The disconnecting switches are interlocked with the cir-
cuit breaker to prevent operation of the switches unless the cir-
cuit breaker is in the "open' position. This is accomplished by
haying & rod (which is moved up by the circuit breaker operating
mechanism) interfere with a sliding bar connected to the discon-
necting switch shaft. The sliding bar cannot be moved from one
Position corresponding to the "open" position of the disconnecting
switch to the "closed" position or vice versa, while the rod is
up and the circuit breaker closed. It is possible to operate the
circuit breaker with the disconnecting switches in either the

5322 "open” or "elosed" position.

1091
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The disconnecting switches are gang operated, type LC
with multiple line contacts. The switches are operated by mean

of a removable operating handle which is inserted into a hol

a casting on the disconnecting switch shaft. When opening or,clos-
ing the disconnecting switch, the operator should exercise car

to make sure that the switch is in the fully open or fully closed
position when the operating handle is removed. This care isénec-
essary in order that proper contact may be secured between the
silver surfaces of the switoh and also that the break y be
closed. If the switches are not in the fully "opeﬁi\qgn' losed"

position, the rod operated by the circuit breaker ism will
not pass the sliding bar connected to the disconn switch

U =
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PREPARATION OF STATION FOR CUBICLE TYPE SWITCHGEAR

FOUNDATION AND CONDUIT LAYOUT

The concrete floor upon which the cubicle type switch-
gear 1s to be erected must be designed for sufficientstrength to
wlthstand the weight of the structure plus the shoek“ef the break-
ers opening undér short-circuit. Provision must alse Beé made in
the floor for conduit for the control wiring and £0oxr the ground
cable.

Condult for control wiring and main«4leads should be in-
stalled in accordance with the condult layouts ofwthe station.
The ends of the conduit should extend approXimately two inches
above the finished floor and should be located in accordance with
the cubilcle floor plan. If more than on€ ce¢omntrol condult per
cubicle 1s required, these should be in, line’ 1n the space allotted
for them.

SWITCHBOARD FOUNDATION

The preparation of the gonc¥ete floor is the only one
important part of the installatileon“ef cubicle type switchgear,
because simplicity of erectionfandpeasy and satisfactory operation
depend directly upon the aceuracy @and trueness of the concrete
floor on which the cubicleg® will be erccted. The erector should
note that time spent 1n assu®ing accurate, level and the true fit-
ting of the concrete flooryduning the setting period, will be
amply repaid 1n labor sawyed “@uring the actual erection of the
switchgear.

The entire [con@rete floor upon which the cubicles will
be erected must be devedsdand in no place vary more than 1/8" in
three feet.

The foundation bolts for bolting the cubicles to the
floor must be accurately plocated in accordance with the dimensions
given on the foundation plan.

Wewrefer the reader to the publication "Concrete Floors"
by the Lortdand Cement Association for a complete discussion of
the constpuction and finishing of concrete floors. Copies of
this publication can be obtained from the Portland Cement Assoc-
lation Ofifdice in any large city.
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HANDLING OF THE CUBICLE-TYPE SWITCHGEAR BEFORE ERECTION 0

The steel cubicles are shipped in complete individual
units placed side by side on a flat car, secured together‘py a
wooden framework and covered with a housing for protection from
the weather. Care should be taken in removing the ng and
bracing to prevent damage to any part of the cub . If the
cubicles are placed in storage prior to erectio y should be
stored in a dry place and on a fairly level surfa o0 prevent
unnecessary strains.

Lifting angles for the top of each icle are provided

for use in moving the cubicles where a cr isTavailable. If a
crane is not available it will be necessa to’ skid the cubicles

into place on rollers which may be made omypieces of pipe or
conduit, placed under the wood skids,o

shipped. @

RS
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h the cubicles are
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INSTALLATION OF CUBICLES

The instructions in the foregoing paragraphs have
described the preparation of the foundation and the concretegfloor
upon which a cubicle type switchboard can be erected in a satis-
factory manner without difficulty.

The erection of the structure should start preferably
with an end housing, which may be selected by its number as shown
on the general assembly drawing. Remove all cratings(a#d) foreign
material, except skids, from the housing and move ith\inte posi-
tion either by crane or by pipe rollers. The rollems §hould be
high enough to allow the cubicle to pass over the (foundation bolts
and conduits protruding above the floor. When im the correct loca-
tion, remcove the rollers and place the cubicle _ in"position. The
shipping angle bolted across the cublcle founda®ion angles at the
rear of cubicle should not be removed until fheycubicles are
bolted down.

WVith a surveyor's level, or an acturate machinist's
level, check the cubicle foundation angles $0r levelness, both
laterally and longitudinally. “These, levelWchecks should be made
at polnts just inside the front and wedmedoors. Elevation should
be corrected by inserting shims undefr ®Bhe foundation angle. These
shims should always be placed around the holding down bolts.

Establish a base line @& 9few inches in front of the
cubicle. This line should be_pa8n&llel to the desired front of the
structure. Measure the dispance ®#om the front of the housing to
the base line and equalize“gheg” dimensions by forcing the housing
in the correct position, Thusiymaking the face of the cubicle
parallel to the base 1linc, “Bolt the foundation angles down se-
curely to the floor.

Check the plumbadss of the housing by dropping a plumb
line from the cente®, or the horizontal steel member running across
the front of the homws%ng at the top of the upper door. Place a
steel bar across, ffiom one foundation angle to the other just in-
side the door anden %t mark the exact center of the cubicle. If
the point of thg™plumb bob registers with the mark made on the
bar of steel, the cubicle is plumbed satisfactorily. If the point
of the plumb beb™fails to register with the mark at the center of
the housing, ( thiel cause may be due to insufficient accuracy in
levelling ®heafioundation angles, or to distortion of the housing
framc ddge to'wgough handling in shipment. In the first place the
trouble may be remedied by checking and shimming. If the frame
is distowrted it will be c¢vident as the frame members will be bent.
The bent mémbers may be brought into shape again by bumping with
a hard timber.

The rear of the cubicles should be plumbed in a manner
gdmilar to the front.



2] Gt
iro
gl [P

L

—

|

O

INSTALLATION OF CUBICLES - Continued <:;)

The necessity for accurate setting of the firg; cubicle
cannot be stressed too strongly, as the appearance and correct
allgnment of the entire group is determined by th@ting of this

first cubicie.

Remove the crating and iInspect the cubicle of
the group, and remove the tie bolts from the, . and side. lac
the cubicle in correct position adjacent to srected cubicle

and level the foundation angles, shimming erg’ necessary &nd
align with the base line as described fo irst cubicle. Bolt
the foundation angle securely to the fouwndat@on angle of the first
cubicle and also to the floor. Check eplumbness of the cubicle
with the plumb bob as described fo irst cubicle and correct
if necessary; insert the remaining and bolt the two cubicles
together. Continue in this manner il the entire group is
erected, and the appearance and xnship checked and approved.
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GROUND BU3 CONNECTIOND

It is recomrendsd that the ground dbus ¢
havs a cross-section of HBOO,000 c.m. or greatsr
waich it is buried is of such character as to ca
corrosion. This 1s esnecially true where elsctir
circults or contact with dissimilar mebdlu 8Zis®
of the so0il surrcunding a staticn ground depends
of the sc2il as well as 1ts chemical content Dr
or frogen soils will nave a high resisztance as®g
scils,; or soils containing ashes, cinders or Sl

The zround bus on the housings sheuld™®
connected to the statisn ground by a cabple cmy bu
not smailer than that of the housing greung, bus.
bus should make as dirsct a connectionfagWwossib
structure and the ground and should(motvlpe run I

I va“hth of methsds isdawallable for p
ground, two izh will be degoriypsd. The bss
tained DY ul copper or bragsypiate from 10
area, dep n a station capaci™y, and 1/2"
number of les in this sheeuu Place the s
sufficlent depth to insure iffg Yeing surrounded

4 3 N 3 3

moist eartih, on a hed charcoal, twe

3
rection of ai least 5004030 o.m. shranded cable
the ol te by fanning threy fzet o7 the strands o
and socldering them svﬂfrsly. Cover the nlate wi
layer of charcoal andg®illy the plit with earth, s

a salt solution.

A “’tmufu@bcry ground can be made from
1-1/2" galvanizedgibed tine of sufficient length
carth (‘ot iessfthdn 12 feet). rive these pioes

oo
[ ERe

placing them Sgametrically over i a “at least

Connect all thS\pipecs tog 3 500,000 c.m.
pipe comnectliong. Bury ¢ a suflicient 4
surface to prevent mecharizal injury.

onnecticn should

1f the scil in

use appréecisole

olyzig from stray

s . WfThe resistance
g ®ne condition

Te, Yoose, sandy

cipared with mols:

vsciution.

¢ permanently

s of cross sectics
This z2able or

le bhetween the

n metal conduit.

cviding the
ground is <b-
to 25 aquare feet
thick. Drill a
neet in & pit of
vy permanently
ect thick. A con-
should be made to
ver the surface
th a two-foot
ettling it with

ct *3

T

ten pieces of
£ reach moist

irto the earth
25 feet squars.
cable, and clamp

istance balow the

10
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TAPING INSTRUCTIONS

THE FOLLOWING INSTRUCT/IONS SHOULD BE FOLLOWED IN TRPING ALL
rMAIN CONNECTIONS AS REQUIRED ON METRL ENCLOSED SWITCHGERR.
SEE EQUIPMENT INSTRUCT/ION 800K FOR REQPUIRED TALPING., FOR ,r7AX[P,TYI7
SREETY OF THE EQU/IPPPIENT 00 NOT FRlk 70 COrrRPLETE TRPING BEFORE PUTTING
IN SERY/ICE.

! LAYERS OF A
AT s [ | O
C
LAYERS OF HALF-LAPPED LTAGE REEPAGE
V.C.TAPE (SEE TABLE) 750 3 !
2500 4 |
4000 5 l
‘ gFlG.l
LT o ° :
iy 6600 7 1
FINISHING LAYER 7500 2\ |-§_
,,,,,,, e ]
HALF-LASPPED Cono: TAPE 13200 12 1% 1o 2
::no OR EwFEnos oF A;lNGt f;:)k . 15000 13 ‘% To 2
" RMA:EN:. ASTENlNG.F APE WiTH FRICTION 25000 (8 ENGINEERS
APE FoR TEMPORARY FASTENING. ’ 37000 28 INSTRUCTIONS
WRAP wiTH HALF- LAPPED
Lavers oF ¥ .010 VARNISHED CAMBRIC
Tare (W.E.&M.Co. No.i266TAN TREATED
CLOTH,) APPLYING A5 MANY LAYERS AS
Given 1N THE RBOVE TABLE. APPLY A
CoATOF™7395 INSULATING VARNISH
MICARTA COVERED Bus BETWEEN LAYERS.
HaLr-LAPPED V.C. TAPE Tape oVER Tne CamMBRIC WITH ONE

LAYER oF '*.00T Corron TAPE AND
WRAP THE ENDS wWiTH CORD TO
KEEP THEM 1IN PLAGE . FINISH WITH
1COAT oF BLACK SHELLAC M-133 AND
ICOAT OF BLACK INSULATING VARNISH
M-1736.

le—— A -

=t

&

LasT LavER = CovTON TapE
RALF-LAPPED AND SEWED{

CABLE ‘CONNECTION F1G6.2

CARTA €
rA-_‘______ A~

Z

—— — o — — -

HALF - LRePED VARNISHED CAMBRIC TAPE

Bus Spuice Fia.?

Taping Instructions - Dwg. 823949-12





