
HOruZONTAL DRAWOUT METAL-CLAD SWITCHGEA! 
5- and 15-kv, 75 lo 1000 mvo interrupting 

capacity, 1200 to 3000 amperes continuous 
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SG 2.1 HORIZONTAL DRAWOUT METAL-ClAD SWITCHGEAR 

Poge 2 

AIJis..Cbahners 5- and lf>..kv, horizontal dra wout, 
metal-clad switchgear meets or exceeds the latest 
IEEE, ASA and NEMA standalda. 

. 

NOVIEM ADVANYAGIES �OY �MOIJSII.'II' 
AVAILABIJI IN YHIS SWIYCGGIIAI!l CI.AS$ 

hod front constructloa is supplemented by a hinged 
steel barrier on the front of the breaket. 'Ibis barrier 
locks to the cubicle, preventing any direct path for 
gasesto escape. 

· 

Posltfv.actfng shutters close tbe opening to the sta­
tionary primary disconnects when the breaker is 
withdrawn. 'l'hrae shutters also isolate the hiah­
voltage disc:onilects from the front Olimparbnent of 
the cubicle and the. current transformers. 
IFront-acceu current transformers permit testing, :re­
placementor servicing with complete oPer-ator safety. 
These transformers · are fully isola ted from rogh. 
voltage areas when the breaker is withdrawn from 
the unit. 
Eyct-IGvel lnstrument�on speeds accurate reading 
of instruments. 
Trun.,lon-mounted potential transfonna� withdraw 
easily .from the switchgear. After tilting out, trans­
formers and fuses are readily acc.essible, 
"Pyro-Shleld," a polyester glass insulation, is far 
superior to phenolic&. It combines track resistante. 
low moisture absorption, high dielectric etreDgtb. and 
�M�M���pa�� 

Secomlclty and control wiring is loop-hinged. at the 
Cubicle· door to reduce bending stress, increase � 
of the wiring . 

• 

5- and 15.Jtv, 75 to 1000 mvo interrvpting 
capacity, 1200 to 3000 amperes continuous 

This advanced switchgear line is completely 
factory-built, wired and assembled. Eadl unit COD• 
tains the main air cir1::u.it breaker, bus bars, primary 
and eec:ondary disconnecting deviees, instrumeil.t 
tranaformen. instr:umenta a nd relays, secondary 
wiring and other necessary c:ompmienta. 'Ihese unite 
are designed 110 tba� additiorial breaker or aunllary 
units may easily be added .in the future. 

Autolnatlc guide ll'acb: loc!clng In three positiOn� fqr. 
� breaker positioning control wben breaker is 
iDserted or withdrawn. Mechanical stops prevent 

��·to ���:-
STANDARD MEYAL·CUD SWIYCHGEAa 
CONSISTS Of:· 

RIMOVAIU ELIMEMT (THE CIRCUIT BREAKEit) 
• Ruptair circuit breaker Mth operating mechanism 
• primary disconnecting device • secondaly discoo- · 

nectiDg devices with auxiliary sWitches • grQW;ld 
contaCts • circuit breaker control relay (when· re­
quired) • control �ring • interlocks 

STATIONARY EUMENt (THE CUBICLE) 

• framework of welded steel • sheet steel eneJosUre. 
including a hinged front door, which may be used 
aa an instrument panel • compartment and inter· 
unit .barriers • three-phase insul&ted bus and con-. 
nections • bus supports • stationary prinwy dis­
connecting devices • stationary secondary disc:on­
n.ec:tiN devices • circuit breaker racking-in device 
• circuit breaker interlocking device • iDstnDDents and relay8 • control wiriDg • tem:dnal blocks • in­
strument transformers • provision for connecting 
main cable • guide rail on floor of structure • 

wiring channels • ·control circuit.cut-oub · 
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 
5- and 15-kv, 75 to 1000 mva in!erruptiftg 

capacity, UOO to 3000 csmperes continuous 

200672 

Molclocl gle�u potyostor cou h 
placocl - tho bua lolnl oftd foa­
tonocl wilh a tMaoblo nyiOft pin. 

l'olyoalor cap atlpa - and 
offoctivoly insulotoa ballad lolnl. 

l'yYo-.$11/okl- o flai!IH'IIIanlant glo11 polyfttor 
-lnsufOI. o uniform lovol of i111ulotiool ond 
aimplifioa COIIsltuctiolt of arc chula anvalopo. 

SG 2.1 
Poge 3 

HIGH-RELIABILITY - RESULT OF A COORDINATED INSULATION SYSTEM USING SUPER 
PYRO-SHIELD GLASS POL VESTER AND PORCELAIN 

For servioe under extreme condi­
tions of contamination and humid­
ity, or wh

.
ere high vo ltages can 

create destructive carbon tracking, 
flame-retardant glass polyester and 
porcelain materials form the basis 
for a mOdem, coordinated switch­
gear insulation system. 

The important characteristics of 
Pyro-Shield iDsulation are: 

o ability to resist tracking 
o low water absorption rate 
o low time-temperature 

deterioration rate 
o excellent flame retardance 
o'

higb resistance tp chemical 
fumes 

o high impact strength 
Years of experience have shown 

that when the absorption of mois­
ture is held below one percent, as 
measured· by the ASTM 24-hour 
test, the reliability of the insulation 
is not noticeably impaired. Pyro­
Shield insulation measures less than 
one-half percent absorption. 

Dust-filled or high-moisture at­
mospheres create abnormal opera· 
ting conditions, unfavorable to the 
high dielectric strength required at 

high dielectric strength required at 
bus joints. There have been in­
stances in the past where older in­
sulation has experienced partial 
failure and possible electrical dis­
charge leakage.. However, glass poly­
ester materials have a high resist­
ance to arc tracking and are seJf� 
healing. 

Preformed insulating materials 
eliminate the need for molding and 
taping joints when connecting·ship­
ping groups in the field. This 
method reduces installation time 
and resultant costs.. 

After bolting the main bus to the 
primary connectors. a molded poly­
ester glass cap ia placed over the 
joint and fastened by means of a re­
useable nylon pin. The same pre­
fanned,· high dielectri c strength 
joints used in factory assembly are 
also used in field assembly. Insula­
tion of conductor jomts in the field 
with consistent dielectric strength is 
now independent of experience of 
installation personnel. 

All primary bus bar connections 
are constructed of round-edge tin­
plated aluminum bars. Bus �;Jars are · 

insulated by means of tight-fitting, 
extruded phenolic tubing. The tub­
ing has a conducting layer depasited 
on the inside. to protect against the 
formation of corona in the small air 
spaces which may exist between the 
bars and the insulating tubes. The 
insulation is at bus potential. 

All buses are mechanically braced 
to withstand repeated �ocks and 
stresses imposed by high current& of 
a magnitude corresponding to tbe 
momentary rating of the Ruptair 
power circuit breaker connected ·to 
the bus. 

PERCI!i:NTWATI:R 
ABSORPnOH 

IIAXIIII\1 ... Of' ERA TING 
TEMPERATURE 

A
C
B== ;A� I 

���rli!ii 0 0 fi.s 1.0 D IOOC �DOC 
ARC RESISTANCE - - ' - FLAME 

SECONDS RETARDAN
C

EINOEX 

�� �� 
�;;;;0 ;L..._2!ili-ro ---..,, D � 

A - 'Ptlw.olic- Grad. XXFR 
8 - Pyro-$Mifd lnsu\i11iDft 
c - Ptoenolic - -··""-
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SG 2.1 
Poge .4 

WilliNG UlOUGH 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- crnd 15-kv, 75 to 1000 mva interrupting 
capacity, 1200 to 3000 amperes cortrinuous 

r / 
/ 

�OftMBl COMPJUt'BMIENV 
/ 

Y�s-5V ;:::= 

CUUENV mJ\NSL'O 
CAIB.II �Cil 

IWS C�Aal�Ot 

�- COAAJI�Ul'i'rmmm 

COAAIPAI!"i"MOO 
!== -

!-'----v 

Maximum compartmentation for 
maximum safety is an . integral part 
of Allis--Chalmers advanced design. 
Such thorough compartmentation 
means complete enclosure of all live 
parts and segregation· of circuits. Re­
mov8ble plates permit easy access to 
Compartments. 
MAJOA COMPARTMENts 

lnstrumeal control co•portment 
lntercomportrunl wiring troll� 
Cir�11it �lutr CDIIIparlmenl 

r-

�� 
-

Currel'lt tronslor-r comparfllle10l 
AuxiUory eq�tlpmenl COMporlmut 
Coble entronce comport .. ..,t 
Potentiol lransfonner compartMent 

THOROUGH COMPARTMENTATION FOR 

ments ace ·equipped with a ground 
bus which extends through the com­
plete switchgear lineup. 

lkls comporl•eat 
· 

lood COIIIpartmelll 

AU-STEEL BARRIERS 

All metal barriers are comp letely 
grounded. Sheet steel intenmit bar­
riers extend the full height arufdepth 
of unit for. isolating each unit from 
adjacent units. The stationary ele-

@ s.,...,..te Lo•parhaenls lOt 
current lrantfor ... rs. · 

@ hfl-pa10el metering olld re-
,loylng. . 

@ O.O.ble-lacl panel lor oper-
otor IICifety. . 

.® rrro-5111olcf lnsula.tio .. 
· lhnMIIIhoul. 

@ Separate up-fHd aad dawn­
feed cable ca111part111..,b. 

@ Giovnct.d ••tal shutters . b.­
hind clirre11l transfo.r•en 
JWOI•d p-1'11'181. 

DUST .. RESISTAN"i" DESIGN 

This ·switchgear is designed and buiit 
to minimize entry of dust and other 
foreign· matter. Carefully placed lou­
vers give controlled wrlt ventilation. 

RIGID, REINFORCED FRAMEWOR.CC 

The fmmework is constructed of steel 
· angles and formed plates accurately . welded together in 8' jig and rein­
fon::ed to form a iigid, self-supporting 
structure. Where welded joints are 
made, angles are spot welded (gusset 
construction) and arc welded· (off­
set) for max,imum strength and 
accurate ali�t. 
EASY COMPARYMENY ACCESS 

Allis-Chalmers switchra � 
· ments retard spread of.faults lOOtber 

compartments. Maintenance.is safer 
and easier. Each compartment is 
accessible by easy-to-handle steel 
plates. Panels' in tear of switchgear 
cubicle are removable, and the top 
cable compartment is furnished with 
a conveni�t access panel. The po­
tential transformer compartment is 

·entered from the rear of the cubicle 
by means of a hinged accees panel. www . 
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

1 . 
i ',I . 

' 

. ' 
. Q' ., 

5- and 15-kv, 75 to 1000 mvo interrupting 

�;opacity, 1200 to 3000 amperes continuous 

MAXIMUM SAFETY, READY ACCESSIBILITY 

IJIIWMB .AND SQU.ARE 
THROUGH . JIG WElDING 

Floor plate assembly, side sheets, 
secondary contact supports rear 
bu.shing s upport plates and' other 
components are jig welded in an as­
sembly fixture to insure correct loca­
tion and p�vide plumb and square 
switchgear units. Jig welding insures 
interchangeability of standard units 
and associated removable elements. 
�he use of .welding jigs and checking 
fixtures g1ve perfect alignment of 
component equipment. Tbis results 
in minimum installation time of 
switchgear at the job site. 

·l 
. i i l: 
.I 

. I 

SG 2.1 
P.age 5 

HIGH-DUUBILIYV L'INIS1k1 

After grit blasting, the framework is 
conveye d through a spray tunnel. 
Here it is degreaaed and exposed to 
a hot phosphate chemical treating 
mixture followed by a hot aealinl 
solution and drying agent 'lbe panels, 
too, are treated similarly, except for 
grit blasting. 

The hot phosphate bath effects a 
chemical conversion of the metallic 
swfaoe to a nonmetallic phosphate 
coatinc. Insoluble in water. this coat­
ing is effective in retarding corrosion. 
It is an exc:eUent Wldercoating for 
paint. 

After cleaning and stabilization, 
the framework and panels receive a 
priming CXJat of ros�resisting paint. 
The framework. panels� other de­
tail parts are �S>through an 
infrared lisht baking tunnel to insure 
adequate drying. Altexterior surfaces 
are given an additiOnal coat of light 
gray paipl Standard indoor finish is 
gray ABA 6i; for outdoor, gray ASA 
24. 
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SG 2.1 
Page 6 

ii!UCWl �OUNVIED 
DISCONNllCV L'l� 

The primary circuit between the 
circuit breaker and the cubicle is 
made by sets of silver-plated finger 
contacts which enpge with ail�ter· 
plated. cylindrical contacts. 'I'be 
primary disc onnect contacts, 
mounted on the ends of the breaker 
bushings, are of the multiple-finger 
type a11d are compression-spring 
loaded. Tbe multiple-finger arrange­
ment offers a large number of con­
tact points which are self-aligning. 
This facilitates proper match-up be­
tween the removable breaker and 
tbe stationary cubicle; These breaker 
finger 8B8e1Dbliee are removed when 
the breaker is withdrawn . • •  and are 
$vailable for inlpeC:tion without the 
need of de-energizing the main 
switchgear bus. 

The Cubicle contact members in­
side the :in$ulat or assemblies are 
recessed and shielded to prevent 
accidental contact. 

HORIZONTAL DRAWOUT METAL-O.AD SWITCHGEAR 

5- and 15-k-1, 75 to 1000 mva interrupting 

capacity, 1200 to 3000 amperes continuous 

r 
- - - -

.2J. � 
-

BREAKER-TO-CUBICLE P-RtMARY DISCONNECTS 

IT4no:uaf Po:mcl:o IMWAO&II FOaJIO:O 
5-t.. prl.-y cannodlng dftico 

Silvot-Piatad 
C. lad 

,_ ____ _ 
POR:Olllln 
"--a tor 

IWIO:Wl't � . 
lll..&atad Ceppor 

c-xtar 
15-b prl.-y COII-""e 4avico 
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HORIZONTAL DRAWOUT METAL-OAD SWITCHGEAR 
5- and 15-k�, 75 to 1 ooo· mva interrvpting 

capacity, 1200 to 3000 amperes continuous 

�ED-ON PllOTICTIYI DAIUUDt. An Alna­
Chol-.ra eadull¥e. The lill·fnlclt tleol pcmel on 
tho drcuit lwaaker automatically lOcka to tho Clfbido 
a• the ......, .. .., ;, ins.n.cl IIIIo tflo operatl11g pool· 
tian. This dnign 111-1 a aiHI barrier is betwMn 
the operakw and the hlgh-Volfotro tU�.,.nl-cw., 
wlutn tho � ;. open. 

SG 2.1 
Page 7 

ARE SELF-ALIGNING, MUL TICONTACT DEVICES FOR POSITIVE MATCH -UP 

COUNnllBALANCED 
£UTOMAnc s�unms 

These sbutten . automatically close 
the openings to the cubicle primary 
diacomtecta when tbe circuit breaker 
is withdrawn from its connected 
poeit.ion. TJ. protective shutters 
guard ag&.inst accidental human con-

tact with the cubicle primary dis­
amnect members. They aJso keep 
foreign matter from entering the 
clisconDect chambers. Shutters are 
designed to remain closed until the 
movable primary disconnects on the 
breaker are in position to enter the 
cubicle disconnect chambers. 

The two shutter blades operate 
with a counterbalanced action. One 
blade moves up while the other 
moves down. This design requires a 
minimum of operating force with 
smooth abutter operation. Blades 
are actuated through a common link 
bar from a cam mounted on the cir­
cuit breaker frame. 

� r l' 

:�������7!1 
,\ �-

:\ --� 
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SG 2.1 
Page 8 

- , 

The Rilptair power air circuit breaker 
includes new materials and· inlproved 
design techniques for fast-acting and 
highly dependable circuit or fault 
interruption. 

The breaker consists of three prin­
cipal parts: (1) th& interrupting de­
vice; (2) the contact structure; (3) 
the operating and control mechaniBm. 

This breaker is available in 75 to 
1000 mva interrupting capacity up 
through 3000 amperes coritinuoua • . .  

with exclusive features such as grou.ud 
potential dual puffer mechanism, self- · 

locking protective barrier, four-bar 
tri�free mechanism, multicompres­
sion spring backing of contacts and 
12-poeition adjustment of auxiliary 
switch. 
· The RuptaiT bteaker offers advan­

tages of safety,� of maintenanee and simple installation. �Y remov­
able, it can be conve_niently with­
drawn from the cubicle for inSpection 
or maintenance, or to �ti�te a 
spareuniL 

HORIZONTAL DRAWOUT METAL-UAD SWITCH GEAR 

5- and I 5-kv, 75 to 1000 mva interrupting · 
capacity, 1 200 to 3000 amperes continuous 

� 

' -
""1! f) 

· · ·-· · · · 

....21� -
= 

cqMPACT RUPTAIR AIR-MAGNETIC CIRCUIT BREAKER 

Siclo vlow ol �Y unU with breaker In a>M�Ied positio11. 

{, 
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HORIZONTAL DR.AWOUT METAL-CLAD SWITCHGEAR. 

5. and 15-kv, 75 to 1000 mva interrupting 

�:opacity, 1200 to 3000 amperes continuo,ll 

--;-�---· nhlftg ore clo"'-a for -Y·-'-d l•� 
'· I 

SG 2.1 
Page 9 

SAFE o COMPLETELY SELF-CONTAINED o EASY TO HANDLE 

acmunR-TO-CUBICLE 

SECONDARY DISCONNECTS ARE 

EASILY ADJUSTED • • •  

MATE. IN BOTH THE OPERATING 

AND nsr POSniONS 

The movable"'Serondary control con­
tacta mounted on the breaker are self­
aligning, line-contact, slip-type con­
nectors. The multiple-finger type 
arrangement on the breaker make 
contact with a stationary-mounted 
element The contact surfaces on the 
stationary element are recessed to 
prevent accidental short-circuiting or 
the control circuits. 

These secondary disconnects mate 
in both the operating and· test posi­
tions. No special jumper is reQuired 
... no han� Bt!tting of secondary dis­
connects for testing. 

Mechanical stops prevent over­
travel and avoid damage to the dis­
connecting devices when the circuit 
breaker is levered into operating 
position. 

' ... ,....... . . � � . 

·' . .... ' . .  
.. . 

.· .. 
• 'I ,· � r � 

-. ,�-��;:�_;;:_r. �· 
. 
:.; 

A<·�-��='-",�. -����·-.fJ 

Sillteea.poinl .aling of Ill. breaker to c11bide ol 
the oecondOI'f disconnecla. · 
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SG 2.1 
Page 10 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- and 15-kv, 75 to 1000 mva interrupting 
capacity, 1200 to 3000 amperes continuous 

·-

DC/AC close, DC trip. stored e��ergy. 

DC dose, DC trip, lOienoid. 

AC. cioN, capodtor lrip, stored energy. 

RUPTAIR BREAKER'S HlGH EFFICIENCY 

AflC I�IEUUP� 

The Ruptair circuit breaker does 
not depend on any prestored me. 
dium. such as oil or oompressed air, 
for arc interruption. Intenuption is 
accompl.iabed in air at atmospheric 
pressure, with the aid of ·a self in­
duced magnetic blowout faeld. and 
air draft. At the titfie the trip coil 
is energized, current is being carried 
through the main contacts. As the 
movable contact blade separates 

from the main contact, the cuttent 
is tmnsferred to the arcing contact 
to protect the mirln current carrying 
surfaces. As the arcing contacts part. 
a power arc is drawn which is.tran&­
ferred first to the head and then the 
taU arc runneza as the moving con· 
tact passes close to them on its 
opening stroke. Transfer of the arc 
tO the arc runners establishes the 
full flow of current through the 
blowout coils. settipg up the ma.g-

netic field. The magnetic field, in 
accompaniment with the natural 
thermal effects of the heated. arc, 
and configuration of the current 
·carrying circuit. forces the arc up­
ward into the barrier stack. The cool 
surfaces of the barrier stack cool 
and deionize the arc while the slots 
in the stack reduce its croes section 
and elongate it. The arc runners are 
made !)f wide. heavy material for 
lllllXimum heat dissipation and help 
to minimize metal vapo�tion. To 
facilitate interruption of low cur­
rents, a puffer assembly provides a . 
movement of air through the contact 
area to aid the magnetic flcld in 
moving the arc into the barrier stack. 
All these effects oollabomte to in­
crease the resistance of tl)t arc and · 

·· enable it to be � at an 
early current zero. 

Final asse•bly of 5-lt• 
circuit bnoken. 
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HORIZONTAl DRAWOUT METAL-O.AD SWITCHGEAR 
S- and l 5-kv, 7S to l 000 mva interrupting 

copacity, 1200 to 3000 amperes continuous 

Anchoto 
auombly 

1. Mah• canlads 

2. Anlng -.loeb 

3. Ate nnnllfS 

MEANS FAST ARC TRANSFER .AND EXTINCTION 

BREAtmt IN'mlCHANGEABIUTV 

'l1le stationary element of the switch· 
gear unit and the removable element 
(circuit breaker) are built to master 

jigs so that circuit breakers of the 
same rating are interchangeable with 
each other. All removable elements 
of like . rating are checked with one 
stationary element jig. Each station­
ary element is checked with the same 
removable element jiJ ... to insure 
complete intercbanJeabillty between 
elements or like rating. 

SIMPLIE, TRIP-VREIE LIN�AGE 
Time-proven operating mechanism 
used on breakers up to 345 kv is the 
Allis-Chalmers " four-bar linkage." 
This design features compression 
latches, rolling �aces, with shims 
for critical adjus�ts. Sound engi­
neering in the basic breaker opera­
tion results in ease of maintenance 
and service. 
DUAL L'Umas 
Ground potential puffer mechanism 
with dual cylinders accelerates low­
current arcs to insure short ·arcing 
times throughout the .entire breaker 

SG 2.1 
Pgge 1 1  

---

. i 

interrupting range. Puffers are at 
ground potential- not line- and 
are mounted on the breaker frame 
-not on the movina c:ontad; ann. 
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SG 2.1 HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

Page 12 S-and 15-kv, 75 to 1000 mva interrupting 

capacity, 1200 to 3000 amperes continuous 

� 

l--

..21� 
-

'�! n= 

POSITIVE INTERLOCK BAR-sTQPS. 

A rugged interlock bar � positive 
stops in the disconnected, , test and 
operating positions to re,uiate safe 
and controlled movement of the 
breaker in the unit. lnt#.f� pre­
veni (1) movement of bredker when 
it is closed and (2) cloebig of tbe 
circuit breaker unless the primary 
disconnecting devices are in full 
contad or separated by a safe dis­
tance. 

Located on the breater, this inter­
lock bar engages close-fitting slots 
along the guide track on the switch-

RACKING IN DIREcnOM 
� . l>-

gear unit. floor for the ·disconnect 
(or storage), test and operating po­
sitions. The circuit breaker cannot 
be moved while tbe interlock ia en­
gaged. Tbe breaker release pedal on 
the breaker must be depressed man­
ually to release the interlock. per­
mitting the circuit breaker to be 
moved. During transition from one 
position to another, the interlock 
rides on the guide track between 
slots holding the breaker 'in the 
"trip-free" poaition. 

Positive stndght-line, in-and-out 
movement of the breaker iS assured 

· PLuMGER IN TliiiP . FR£E�TION 

. �I . ,. . , ______ _ 

��_-Ltt------.-----aJ I 
TRIP FREE r TRIP FREe 1 

TRIP FRfE 

by the guide track. Failure of the 
breaker guide follower to enter the 
guide track prohibita entey of the 
breaker into the unit. 

. When the breaker is inserted. it 
is rolled into the unit and pushed 
until it stops ·and automatically 
locks in the disconnected position. 
The manual breaker release must 
be depressed to move it to the test 
position. 

The Ruptair breaker can be pad­
locked in any of ita three positions. 
It can 8lso be padlociked to prevent 
insertion into the unit. 

IIRI!i.Jtl!ltltfLUSI! HDAI. 
IIIU$T K .IWII.W.L Y DEPRESSED TO RELEASe INTERLOCK ., � 

. � 'V-
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- and 15-kv, 7 5 to 1 000 nwa interrupting 

capacity, l200 to 3000 amperes continuous 

leveiin�t-ln action mows break­
er to operating Ueftl and dis­
connect Crightl positions. 

FOR SAFE AND CONTROLLED RACKING OF CIRCUit BREAK
.
ER 

5-b- bna!tor- Safe and quick rack­
ing in of the breaker to oonnected 
position is achieved by one stroke of 
a lever crank. 

The pivot point of the lever crank 
is inserted into its mating hole in the 
fulcrum angle mounted on the com.­
partment floor. A short upward stroke 
of the crank ·revers the breaker into 
the full operating position. The 
breaker can be closed only when in 
the full operating position. 

To withdraw the breaker, the ful­
crum pin is inserted into its matina 
hole in the bearing block of the 
breaker carriage. Pivoting about the 
fulcrum angle with a short downward 
stroke quickly withdraws the breaker. 
The breaker release pedal must be de­
pressed, raising the interlock and 
tripping the breaker before the breaker 
can be moved from the connected 
position. "' J 

I 5-kv breaket-To use the rackinR 
lever, the pivot poin\ of the lever is 
inserted into the mating hole on the 
lower front edge of the breaker. The 
pawl engages a rack on the floor of 
the cubicle, and a simple pumping of 

the racking lever moves the breaker 
into desired pclSition. 

· 

Before the breaker can be moved 
from the connected position, the 
breaker · release pedal must be de­
pressed. This ra:ises the interlock and 
trips the breaker for Safe removal. 

SG 2.1 
Page 13 

Pi� doe• not ahow apace 
heoter cover whieh Ia provided 
to proteet people· from being 

htlerior of 15-kv c.ubicle. show• 
ing breaker guide track, and 
inlerloc:k mechanism and rack­
ir>g &lrip. www . 
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SG 2.1 HORIZONTAL DRAWOUT METAL-QAD SWITCHGEAR 

Page 14 5- and 15-kv, 75 to 1000 mva interrupting 
capacity, 1200 to 3000 amperes continuous 

INSPECT; MAINTAIN, REPLACE THESE FULLY ISOLATED FRONT-

5-kv 15-kv 
CIIRtllt A"uncy Clmlllt Accul'llq 

TJPI latlo , .. Mollltllo M1ttriq AeiiJIIII 
Se�ond · tarr llllden (ohras) CUss 

Tbra 1-o.t I H.� 1-1. 01-2..0 l?:.liC 1DC 
1»11 latJD One MOJIItllo 'Mtttrilll leiiJI� 

Stcoad lwdn(DIIIas) Cllss 
nra tarJ J.0.1 8-11.2 1-0. 51-U 1-2.0 lZ.5_C toe 

DO 200/S . Brt1ker Ratinc 0.6 1.2 4.8 - 15 20 
DO 300/5 Breaker l!atinc 0.3 0.6 2.4 4.8 JS 40 
DO 400/S 8rtaker Rati111 0.3 0.3 1.2 2.4 50 55 
DO 600/S Braker Ratma 0.3 0.3 0.6 1. 2 75 80 
DO 800/5 Breaker Ratin& 0.3 . 0.3 0.3 0.6 95 105 
00 1200/S Breaker Ratint 0.3 0.3 0. 3  0.3 110 120 00 1500/5 Breaker Ratint 0.3 0.3 0.3 0.3 135 !55 
DD 2000/5 Breaker J:lin& 0.3 0.3 0.3 0.3 200 12.0 00 3000/5 Breaker ating 0.3 0.3 0.3 0.3 190 '110 
OD 2000/5 Breaker Rating 0.3 0.3 0.3 0.3 150 i6o DO 3000/5 Breaker R<�lifll 0.3 0.3 0.3 0.3 !30 140 

1-0.1 i-u 1-2.1 2.51 •oa 
MJ<S.l 10/5 20000 60000 4.8 - - - 5 
MKS-1 15/5 zoooo· 60000 4.8 2.4 - - 10 
MJ<S.l 25/S *37500 60000 2.4 2.4 - - 10 
Ml(.$.1 30/5 *37500 60000 2.4 2.4 - -· 10 
MJ<S.l 40/5 *37500 60000 1.2 2.4 - - 20 

ro 200/5 Brea�er Rittine 1.2 1.2 1.2 2.4 4.8 35 40 
FO 250/5 Breaker R<ltine 1.2 1.2 1.2 2.4 4.8 45 50 
fD 300/5 ·sreaker Ratin( 0.3 0.6 0.6 1.2 2.4 55 60 FO 400/5 Brealler Rating 0.3 0.6 0.6 1.2 2.4 80 85 
fD 500/5 Breaker Rating 0.3 0.3 0.3 0.6 1.2 90 100 
Fo 600/5 Bralltr R�ine 0.3 0.3 0.3 0.3 o.& 130 140 FO 800/S Breaker ltiltina 0.3 0.3 0.3 0.3 0.6 180 190 
FD 1000/5 Breaker Ratlq 0.3 0.3 0.3 0.3 0.3 160 170 
fD 1200/5 Bruker Rltin& 0.3 0.3 0.3 0.3 0.3 195 205 
FD 1500/5 Breaker Aatina 0.3 0.3 0.3 0.3 0.3 240 250 FO 1600/5 Breuer Ratinc 0.3 0.3 0.3 0.3 0.3 260 270 FD 2000/5 Breaker Ratin& 0.3 0.3 0.3 0.3 0.3 375 390 
FO 2500/5 Breaker Rating 0.3 0.3 0.3 0.3 0.3 240 250 
FD 3000/5 Bruker Rltinc 0.3 0.3 0.3 0.3 0.3 280' 300 
FD 4000/5 Breaker Rating 0.3 0.3 0.3 0.3 0.3 2 80 300 
fD 5000'/5 Breaker Ratlnl 0.3 0.3 0.3 0.3 0.3 350 375 fD 6000/5 Breaker Rat1111 0.3 0.3 0.3 0.3 0.3 - -
fO 7000/5 Breaker.Riting 0.3 0.3 0.3 0.3 0.3 - -

MK$.1 50/5 •J7500 60000 1.2 1.2 2.4 - 20 
MKS-1 75/5 *37500 60000- 0.6 0.6 1.2 - so 
MK$.1 100/5 *50000 80000' 0.3 0.3 0.6 - 50 
MXS-1 150/5 •soooo 80000 0.3 0.3 0.6 - 100 
MKS-1 '200/5 •soooo 80000 0.3 0.3 0.6 - DO 
MKS-1 300/5 "50000 100000 0.3 0.3 .0.6 - 100 
MKS-1 400(5 •50000 100000 0.3 0.3 0.6 - tOO 
MKS-1 600/5 57000 141000 0.3 0.3 0.6 - 100 
MKS-1 800/5 68009_ 141600 0.3 0.3 0.6 - 100 

8-0.1. IJ.O.S 1-2.1 UM 1DM 
YSC . 1200/5 140000 140000 0.3 0.3. 0.3 - 100 
YSC 1500/5 140000 140000 0.3 0.3 0.3 - 100 YSC 2000/S 140000 140000 0.3 0.3 0.3 100 
YSC 3000/5 140000 140000 0.3 0.3 0.3 - 200 .. •Witll B-0.2 blll'den or areater oa secoftdary. 

8-0.1 1-(1.5 1-1.1 1-U Ul 10H 
MKS:.J 10/5 20000 60000 4.8 - - - - 5 
MKS.J 15/5 20000 60000 4.8 2.4 - - - 10 
MKS.J 25/S 37500 60000 2.4 2.4 - - - 10 
MKS-3 30/5 37500 60000 2.4 2.4 - - - 10 
MI<S-3 40/5 37500 60000 1.2 2.4 -

t.f � 20 
r.ti<S.J 50/5 37500 60000 1.2 1.2 20 
MI<S·3 75/5 37500 60000 0.6 0.6 50 
MKS·3 100/5 50000 80000 0.3 0.3 - 0.6 - 50 
MKS·3 150/5 50000 80000 0.3 0.3 - 0.6· 

- 100 
MKS-3 200/5 50000 80000 0.3 0.3 - 0.6 - 100 
MI(S.J 300/5 50000 100000 0.3 0.3 - 0.6 - 100 
MKS-3 400/5 50000 100000 0.3 0.3 - 0.6 - 100 
MKS-3 600/5 57000 141000 0.3 0.3 I - 0.6 - 100 
MIU-3 800/5 68000 141600 0.3 0.3 - 0.6 - 100 

1-8.1 1-U 1-1.0 111-2.8 12.58 1DII 
YSC 1200/5140000 

�,� 
0.3 0.3 - 0.3 100 

YSC 1500/5140000 140 0.3 0 .3 - 0.3 - 100 
YSC 2000/5 140000 140 0.3 0.3 - 0.3 - 100 YSC 3000/5 140000 . 14000C: 0.3 0.3 - 0.3 - 200 

llttl...;. C011�inuous tbermel ratllaa ol rated primary eun-ent at 40 C ol ootchaur room 1mbient . . • . . • . •  1.0 

�·· 
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HORIZONTAL DRAWOUT METAL�CLAD SWITCHGEAR SG 2.1 
5- and 15-kv, 7 5 to 1000 mva interrupting 

capacity, 1200 to 3000 amperes continuous 
Page 15 

Side Yiew of 15·kY 
metol-clod swll�hgeor 
ahowt D«a•ible cur­
rent tnlllsforaen frCim 
circuit ..,.aker CDI'I­
pamnent. 

Cu....,nl tronsformera ant .ounlecl ia separate enclosure� against tho 
clrc11il breoker c-partment reor plate which aappom lloo •lat'-J 
hlgh-voltog• bushi1111J. 

.. WITHOUT EXPOSURE TO ACCESSIBLE CURRENT TRANSFORMERS �NY HIGH-VOlTAGE AREAS 

Current transformers covered by 
this specific ation are of Allis­
Chalmers manufacture, insulated 
and built to NEMA and IEEE 
standards. 

·Unless otherwise specified, the 
mechanical rating of the current 
transformers in RMS amperes is at 
least equal. to the momenta..Y rating 
of the breaker in RMS amperes at 
circuit voltalie. The o�e-Stl(X)nd ther­
mal rating in RMS amperes is at 
least equal to the symmetrical in­
terrupting current rating of the cir­
cuit breaker in RMS am peres at 

. circuit voltage. 
Adequate· protection of the trans­

fanners from poss1ble damage· due 
to circuit breaker interruption is of­
fered by enclosing them in an easily 
removable grounded metal barrier. 

The current transformers may be 
molinted either on the bus, load, or 
bus- and Jo ad-side of the circuit 
breaker, depending on the require­
ments of the application. 

TO!OIDAL TYPE DD and FD cur­
rent transformers are used for ratios 
from 200:5 through 7000:5. Meter­
ing accuracies at low mtios are Ob-

tained by using high-quality core 
steel wound on a cireular mold \Ultil 
the desired cross-section area is ob­
tained. The cxire is then insulated 
with varnished cloth and paper. To 
further improve the accuracies, each 
transformer has a compensated, 
fully distributed secondary winding. 

Mounted in the circ uit breaker 
compartment, it is possible to test 
the transformers without. removing 
them from the unit. Maximum oper­
ator safety .is maintained since re­
moval of the circuit breaker auto­
matically reinOves the primary bar 
and closes off" the high-voltage bus 
compartment. 

WOUND TYPIE MKS current trans­
formers are used for applications 
where ratios below 200:5 are re­
quired. They are mounted in a rear 
comparbnent that is isolated from 
the bus compartment by a steel bar­
rier. Isolation from the cable com­
partment is provided by the cable 
support block or pothead support 
plate and pothead. 

Wound type cvrrent tronsforODen mounted 
in reat of �ltv unit. 

This type of CT consists of sev­
eral turns of primary conductor and 
a cylindrical secondary coil inserted 
inside the primary winding. One leg 
of the precut rectangu}M steel lami­
nations is stacked through the open­
ing of the secondary winding. The 
primary winding may consist of sev­
eral turns. depending on accuracy 
and ratio desin!d. 
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SG 2.1 
Page 16 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- ond 15-kv, 75 to 1000.mva interrupting 
capacity, 1 200 to 3000 bmperes continuous 

TRUNNIO�-MOUNTED POTENTIAL TRANSFORMERS 

Potential transformers covered by 
this specification are of Allis­
Chalmers manufacture, built and 
tested in accomanoe with the latest 
NEMA and IEEE standards. 

The use of epoxy resin as the in­
sulation between primary and seoond­
ary windings permit& corona control 
with less space between coila. Smaller 
in size than conventional dry-type 
transformers, three PT's can be 
mounted on one tilt-out carriage. 

'I1Us drawout compartment for PI>-. 
tential transformers is located in the 
top rear of the breaker unit at con­
venient shoulder height. Or units can 
be motmted in an auxiliary un.il The 
transfonners are mounted on a sep­
arate· base which piVQts in � pair of 

trunnions. The pivoted base is easily 
rotated 180 degrees to disconnect 
position. ThreepotMtialir!msfonnere 
may be mounted on one tilt-out 
carriage. 

While pivoting from the ooiUlected 
to the dis.eonnecteq position, the 
transfonner prima ry windings and 
transformer-mOUJ;lted current-limiting 
fuses are a utomatically and safely 
grounded to remove any charge from 
the windings. When the transformers 
are in the disconnect position, the 
base acts as a barrier between the 
stationary primary studs and the op­
erator. The w.eight is distributed so 
that a minimum amount of effort is 
needed to revol�e the carriage. 

Yypcil DP (5-kv) Potential Transfol"rnQrs Type fP (15-h) Potential Transfo�rs,o. 
llrtll 

·�ctau � Cycl .. 
· \1 ·ll ' z ltatlls 

llaUI 
Accuncy Cllas = JJCIOS 

\1 l ' z lllltllllf 
4200/120 ·0.3 0.3 0.3 1.2 400 50/60 
2400/120 0.3 0.3 0.3 1.2 400 50/60 
4800/120 0.3 0.3 0.3 1.2 400 50/60 

. 14,400/120 0.3 0.3 0.3 1.2 40()' 50/ljO 
12,0001120 0.3 0.3 0.3 1.21 . 400 50/&o 

1400/120 0.3 0.3 o.3 1.2 400 50/60 
3000/150 0.3 0.3 ·. 0.3 1.2 400 50/60 7620/120 0,3 0.3 0.3 1.2 400 50/60 
3000/120 0.3 0.3 0.3 1.2 400 50/60 7200/120 0.3 0.3. 0.3 1.2 400 50/60. 
3300/120 0.3 0.3 0.3 1.2 400 50/60 48oo/120 0.3 0.3 0.3 1.2 400 50/60 
3600/120 0.3 0.3 0.3 1.2 400 50/60 4200/120 0.3 0.3 0.3 1.2 400 50/60 

... . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



1 . /  

t40mZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 
$- and 1.5-•v, 7!5 to 1000 mva interl'\lpting 

eopaclty, 1200 to 3000 amperes continuous 

AUTOMATIC DISCONNECTION, EASY WITHDRAWAL 
FOR TEST OR INSPECTION 

1. �oal lronder••rs In -...owe� pooltion. 

2. lokhot oro twned lo releate trul'lnlon -nled 
caJriatct. 

3, Corriogo i� ,.;;.led to dllconnect trcnulor111ers. f11111 
tlriket grounding tlrap to r-• static charge. 

4. Trantfor11ors ore c:ot��plel.ty di�on11ecr.d ond fu••• 
aro In contact wi,. grovndlng tlrap. 

S. T111u .. for-r conioge rotation Is co.,pleted, placing 
·grauednd fuaoa oulllcle of unit for ..... ond con· 
YOIIIont ..mO'IIII anct · ntploc-enl. 

Ma.O''' ..... 

Tl'\lnnia.---lod polontlal lronlfor..rs 
Ja 15-ltv •nll, 

SG 2.1 
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SG 2.1 
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-

HORIZONTAL DRAWOUT METAL�CLAD SWITCHGEAR 

5- ond 15-kv, 75 to 1000 mvo interrupting 

copoc:ity, 1200 to 3000 amperes continuous 

PRIMARY ENTRANCE CO!VIPARTME;NT I� UNIVERSALLY AD�!ABLE 

Primc.,.Y •nlrance compart•..,t-·15-\v unit. lnd- 11nlt (14111) arranged 
for upf..cl, outdoor vnlt (righl) o�nged for ......,,...,, 

The rear of. a breaker unit is divided 
into three high-voltage compart-

. ments. each separated from the 
others by steel barriers. The tear 
frame is of combination welded and 
bolted construction to ghte overau 
rigidity while allowing easy. access 
to the equipmept. 'I'he main bus lo­
cation is p� as close as possible 
to main disconnects to eliminate lUl­
neoessary connectors and to ·pro­
vide maximum insulation. The cable 
entrance space provides. coinplete 
flexibility of termination. witb6ut 
any- structural or. conductor mOdifi­
cations. Either upfeed or �wnfeed 
pothead or lug connections. may be 
made by reversing the lugs or mount­
ing the pothead in its alternate posi­
tion for upfeed. Adequate space for 
the building of stress cones bas been 
�rovided. 

--� 
TOP IFEED � ...,._ 
No majOl' struct.ure changes are 
necessarY 'for top feed. -

BOtTOM liEED 
This design ·iS used in standard in­
door metal:-elad switchgear units. 
Steel floor does not extend to rear 
of unit. Absence of a bottom rear 
cross-member permits stubbing of 
conduit or pulling of cable before 
receiving the switchgear. 

,;.. � '· 
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HORIZONTAL DRAWOUT METAL·CLAD SWITCH GEAR 

5- and 1 5-kv, 75 to 1 000 mva interrupting 
capacity, 1 200 to 3000 omperes continuous 

REGARDLESS OF CABLE DIRECTION. TYPE OR T ERMINATION 

CABLE YYPE AND SIZE 

Type and size of incoming cable are 
important when choosing the tenni­
nating method. A complete descriP­
tion of. entering cable is necessary. 
Cormection of cables to potheads can 
be by wiping sleeve8, stuffing box 
gland. cable clamp or conduit adapter 
- depending on type of cable used. 

II'OYHUDS 

.Allis-Chalmers potheads are designed 
with liberal insulation to meet 
switchgear dielectric standards. Cast 
iron body construction, rather than 
welded, minimizes compound leak· 
age. Offset body construction of three­
conductor potheads makes cable in­
stallation easy when two potheads are 
used. Maximum of one three-conduc­
tor and three. single-conductor pot­
heads am Be mounted in a standard 
unit. 

ACCESSIBILITY 

SG 2.1 
Page 1 9  

Inspection of cable compartment is 
made easy by removing rear panels. 
Top cable compartment is also fitted 
with a convenient access panel. 

Vl.w ol lhree adjacent brNker Ullitt with r110r acclltt ponelt remond. fro• l.tt to right• 
feeder unit wllh cable"JVg cannectcwa1 r .. der wilh polh110d, and but tie unit Note that 
no auxiliary 1mit il required fill' cOfln«<ing bv1 tie unit to odla<ent feeder unit www . 
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SG 2.1 
Page 20 

5-CCV 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- and 1 5-kv, 7 5 to 1 000 mvo interrupting 

capacity, 1 200 to 3000 amperes continuous 

BUS COMPABTMENi --�---------11·.......;.--F-=--=--=-�-11---
-

PEA FOJ:lMED SUPER. PYflO-SHIELD INSULATION 

RIHII' .,.;_ of $-n unit shows location of ground bu•, mctunllng 
ar1'11aten ond coble lugo Otrong-.1 fot d-nfeed connectiao. 

Preformed Pyro-Shield track-resist­
ant insulation of flame�retardant 
glass polyester insures a unifonnly 
high level of insulation quality 
throughout the .switchgear. All bus 
bar supports and primary disconnect 
bushings are made or high jmpact 
strength Pyro-S�Id insulation with 
high dielectric strength and low moi&­
ture absorption charact.eristial. 
BUS IAas· 

Fun rounded-edge tin-plated aluminum 
bus bars are provided as �4i!!! Bus 
bars are insulated by means ofa tight 
fitting. fire_;r.etardant tubing.. ._ 

A combination of high strength 
steel bolts. fla� washeD and eoni(a) 
waahent ¥SUre corlstant presa\ll'e to 
bolted connectiona and guarantees 
pwper contact at all times. 

The preforft¥ld insulated materiala 
eliminate tfie need for molcfuig or 
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HORIZONTAL DRAWOUT METAL-QAD SWITCHGEAR SG 2.1 
5- and 1 5-kv, 7 5 to 1 000 mva Interrupting 

capacity, 1 200 to 3000 amperes continuous 
Poge 2 1  

.<=> .. 

'o 

"0 

' ---

.. 

Rear sectio11s ol 5-h unlll ore Clcldecl oft.r primary lr�sulolors or• mcntnled anci the main 
bus· hulolled. Addition of molded Pyro-SIIi•ld caps complet•s the bus joint lnsulolioft. 

GIVES YOU FACTORY-OUALtTV BUS JOINTS, ELIMINATES 
COMPOUNDS AND TAPI NG WITH HANDY INSULATING CAPS 

taping joints when connecting ship­
ping groups in the field. After 
bc:lltiJlg the main bus to the primary 
diseonnec't bushing assembly, a 
moided Pyro-Shield cap is placed 
over the joint and fastened to the 
main bushing with a reusable nylon 
pin. Field 8.!fiembly time is reduced 
by as niuch as 30 minutes per joint 
and you are also assured of unifonn 
insulation of conductor jc)inta. Insu­
lation quality, then, is no longer de­
pendent on the quality of field work· 
manship with this new A-C look. 

GROUND BUS 

A common ground bus is incorpo­
rated in all · unr.t" for properly 
grounding the eqUIJ,Jm-ent after in­
stallation. The ground bus extend­
ing through the switchgear' is ac­
cessible· il\ the primai-y cable area 
of the left-hand end of the gtoup. 

PREFORMED PYRO·SHIEI.D 
INSULATED JQ.INT CAPS 

The overlapping deSign of the Allis­
Chalmers cap createS a long path for 
an are to travel, thus maintaining 

high impulse strength in a minimum 
of space. Extensive testing · on ·  the 
new bus joint showed that audible 
corona ·was not detected on a joint 
with cap under 21 kv - well above 
the nominal operating voltage. 

These glass polyester parts are 
outstanding in electrical and me­
chanical properties and � ease of 

molding . . •  making Pyro-Shield 
ideal for application as electrical 
insulation. 

Specially insulated parts include 
bus �ulation. bus bar supports, pri­
mary disconnect bushings, phase 
barriers on breaker, contact support 
structure, bushing tubes, operating 
rods and arc chute parts. 

f'7ro-Shield vs.d ;., 5-b 
interunil bus bar svpo 
ports re•ults ill a rigid, 
well-avpportlld main bvs, 
.. slstont to ern: lnlcklng 
a...t moisho,.., 

P l o c i  ng polyes ter cop 
over bolted joint of 5-b unit. 
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go 

c;> .. t 

i= ! 0 

��.._� i�-� 

. I'"' . . . 
' . 

--

�) 
-� � 

l - ... .., 

ConloVred porcololn lntar-unll lout tupporh, 
mHnted in Supor Prto-SIIIold IUppotflng bot· 
rler, are 111ecl In lAw dou twi�hlJOOI'. 

HORIZONTAL DRAWOUT METAL-CLAD swn:cHGEAR 

0 . 

5- and 1 5-kv, 75 to 1 000 mva interrupting 

c;apodty, 1 200 to 3000 amperes c;ontinuous 

A UNI FO.RMLY HIGH LEVEL 'OF INSULATaON QUALITY 

Molded �inyl lloots ore 11sed 
to innolot. bus Jolab of 13.t-b 
twltchgiHir. Molded looot I a  
ploced over bu1 Joint ( 11  2) 
111nd thon (� J secured ovor · 

Nltvtf but joint with vlnyl lllpe • 

· . .  ' 
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HORIZONTAL DRAWOUT .METAL-CLAD SWITCHGEAR 

.S· and 15-k¥. 75 lo 1000 m¥a inlen\lpting 
capacity, 1·200 to 3000 amperes continuous 

2. Porcelain lnter-vttil bus wpparts. 

3. Pr•--w•d corona-free ¥inyl bu• joint cO\'Itr •. 

IS· MAINTAI NEP . THROUGf-IOUT ALJ,.. ELE«;:TRICAL CON.NECTIONS 

PORCELAIN •iNSULATORS 
Electrical grade porcelain is used ex­
clusively for all 15-kv main bus primary 
insulation. The low power factor, high 
dielectric strength, name retardency ' 
and· resistance to tracking make 'potce­
lain the optimum material for these 
aitlcal applications. 

The wide range of fabrication pos­
sibilities allows the use of porcelain 
in cylindrical forms .for stand-off in­
sulators and disconnect supportS, as 
well as 'fla'f. contoured pieces for 
inter-unit bus supports. 

SG 2.1 
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-

PANEL DOOR 

All instruments, meters and relay!f are 
standard switchboard type for mount­
ing on the specially leveled steel 
panels. Conventional semifiush 
mounted case has a dull black finish. 
All meters and relays, if available as 
standard, are or the drawout type 
with built-in test devices. One test 
plug is furnished for •testing drawout · 
equipment. 

The specified types of instruments, 
meters. and relays are mounted as in­
dicated in the specifications section 
SG 2.1, l?ages 201-220. 

Indicating and recording instru­
ments, meters and relays are of the 
rectangular type, serniOusb mounted. 
Special instruments will be furnished 
upon request. All scales have a suit­
able range and are designed with 
black letters on a white backgrowul. 

CONTROL AND � • 
INSTRUMENT SWITCHES 
All switches furnished are Type 210, 
manufactured by A-C. They are of 
rotary-type construction, with two 
contacts per stage. 

Control switches have pistol-grip 
handles, instrument switches have 
round notched handles, and transfer 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- ond 1 5-kv, 75 to 1 000 mvo inleHupting 

capo�ity, 1 200 to 3000 amperes continuous 

- , 

CONVENIENT FULL-PAN EL METER I NG· AND RELAYING 

or auxiliary switches have oval 
handles. Standard switches have 
black handles. 

ln g�, ins�t �khes are 
operated by removable key handles 
and control switches by fixed handles. 
The removable handles are labeled 
and so constructe d  
that they can be in­
serted only in the 
proper switch and only 
in the "off' pasitiOn.. 

All circuit breaker 
control switches have 
a mechanical flag in-

0 

·� 
217657 

Typical Al l l s ·Chalmera metal-clad switchgear 
handle typea. 

dicator which shows a red or green 
marker to indicate the last manual 
operation of the switch. 

Allis..Chclmen i"alrumenh furnhhed wi .. 
m elal.clad switchgear, .,..itchboanf type, 
maintain plus or minut 1"/o CKCVfGCy. 

·' · <II · ,  

;_·:- . .  . .  , ., 
l\ 

� 

� 
: 

• 

, • • • : J ·:;;,,� • 
i .  � . • . .. ... • • .  : .  

, ;  . . ��,·. �2z; .. .  � 

221ltl 

lndln.tlllg Lampa-Madt by AlliJoChoiMn, 
·theoe indicating IOII>PI tllliY be specified with 
red, green, while or ambet cops. 

-· 

i 
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

.5- and 15-kv, 75 to 1000 IIIYa interrupting 

capacity, 1 200 to 3000 amperes continuous 

- -

INTRA-
........ --;;----- COMPARTMENT 

WIRING 
TROUGH 

SE.CONDARY AND CONTROL WI R ING JS 
COMPLETELY PRE-WI RED AT THE FACTORY 

Metal-clad switchgear unit secondru:y 
and · control wiring is brought to 
termilial �locks which have numbered 
points for identification. Additional 
terminal blocks are supplied for all 
secondary and control connections 
leaving the metal-clad units. 

Standard streondary and control 
wiring in the metal-clad units is NEC 
Type SIS insulated for 600 volts and 
is no smaller than No. 14 A WG. Wir­
ing between units is carried in an 
accessible wiring trough: 

AUltiLIARY SWITCH 
The Type Q-10 auxiliary switch per­
forms dependably with adequate 
cui-rent-carrying capacity to operate 
control circuits and indicating lights. 

CELL-MOUNTED 
AU)(ILIARY SWITC�ES 
When spe cified ,  extra auxiliary 
switches, in addition to the eight . 
standard on the breaker, can be easily 
fitted on the cubicle. Switches are 
operated by a notched lug attached 
directly to the breaker mechanism 
main crank which is designed to ac­
commodate this feature. Available in 
4, 8, 12 and 16 stages. The making 
point of each stage can be adjusted 
individually in 15-degree steps 
thrOughout · the entire 360 degrees. 
The rotor is adjusted by pressing the 
contact to side and rotating it within 
its insulated housing unit until it 
snaps into �e5ired position. 

SG 2. 1 
Poge 25 

Each stage is adjusted individually 
without any disassembly or removal 
of wiring - a very desirable adjust­
ment and maintenance feature. 

Po"•• door l';k• u10il) l1 1hown open to r•-· 
Cubicle mounted auailioty switchd ore ace••· •eal the newell w;rlng ted1niqu•• ond cubicle 
Jible for easy adjustment, mounted ouailiOf)' •wilchel. 
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

5- and 1 5:kv, 75 to \000 m'va interrupting 
capacity, 1 200 to 3000 cmperes continuous 

. 

u 

o� =-D 

-=o. 
=-

��-� 

AUXtLIARY· i N-LINE UNITS 

Auxiliary units are constructed in the 
same general manner as the station­
ary element (cUbicle) except that no 
provision is made for either present 
or future mounting of cireuit breaker 
removable element. AuXiliary units 
are used to house such equipment· as 
potential transformem, control power 
transformer fuses, control trans­
formers, genf;!rator or synchronous 
motor field control, rectifiers, re­
actors. batteries, dlargers. voltage 
regula.tol'B, etc . .  

·Compartments for housing buses. 
oontrol wiring, potential transfonners, 
etc., are separated by tightly fitted 
.sheet steel baniera. Removable plates 
allow access to these compartments. 
The front of the unit is �c}ejled with 
a hinged steel panel � .with 
knurled fasteners. 'I'he:\le panela offer 
a oonvenient location for iDounting 
instrUments,· meters and 'relays when 
the panels of aiJjacent units are 
crowded. 
Aualliary unit with meter pilnel � ��� •"­
ing poknlial tron1f0tmer and I•• carriaget, In 
the di1W<�nectotd posilior.. 

·. 
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HORIZONTAl DRAWOUT METAL-ClAD SWITCHGEAR 
5- and 1 5-kv, 75 to 1 000 mva int•rtupting 

capacity, 1 200 to 3000 amperes continuous 

AuxlRory u11ll with spchro-• 
.okW field equipment. 

FULLY COMPARTMENTED COMPANION GROUPS FOR 
HOUSING ALL ADDITIONAL COMPONENTS EXCEPT CIRCUIT BREAKERS 

Allllillcary 11111t wllh lfvnnlon .. oullfed potelltlal 
lrwlaforDen In fully con11edecl po�ltlon. .•hield· 
lng operator from hlgh-voltogo -parlment; 

pOTENTIAL 
TIAN5fOIMEI TilTED OI'EN 

RHEOSTAT CONTIOL TIAH$IOIMO 

SG 2.1 
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TRUNNIOM-MOUNYm FUSES 

COvmtOL .. IJIIOWER T'RA!iUIFOIM 
IN 5•CCV AUXIUARY UNIT 

·. -

Control-power transformers are fur­
nished when specified to supply 
power for the functions of-the switch­
gear line. They are built and tested 
in accordance with the latest IEEE 
and NEMA standards. 'lbey meet 
these standards with respect to tem­
perature in metal-clad switchgear and 
are designed with a.-unifonnly low 
reactance to assure good regulation. 
The primary fuses are of the cur­
rent-limiting type. 

Control transformen are stationary 
mounted with ,tilt-out . fuses. The 
fuses are mounted on a tilt-out car­
riage which operates in the same 
manner as the potential transfonner 
carriage. 

· 

A thermal breaker on the sec­
ondary side of the transformer· is in· 
terlocked with the carriage.· It can­
not be' rotated unless the breaker is 
open. This prevetlt8" aCcidental cir­
cuit interrup� With the main pri­
marY contacls. 

The drawout fuse compartment for 
these. units is located in the top rear 
of a breaker unit or in an auxiliary 
unil . 

The drawout mechanism consists 
ot a pair of trunnions with the trans-

HORIZONTAL DRAWOUT METAL-CLAD SWITCH GEAR 

s. and 1 5-kv, 7 5 to 1 000 mva interrupting 

capacity, 1 200 to 3000 amperes continuous 

1!.....1 

. "' 
· -

-

"' 
;:J: �  

ER 

�:n "' 
' 

.2· � -
I r 

. PERFORMANCE-TESTED- CONTROL-POWER TRANSFORMERS 

former fuses ·mounted on a separate 
base which revolves 180 degrees from 
the connected position to the d.isoon­
nected or test position. The weight of 
the revolving carriage is distributed 
� �t it �s out �� Dmrlng 
the half-revolution required to fully 
disconnect, the cunent.-liDtiting fuses 
are automatically grounded tD remove 
any charge. When the · complete dis­
coJmect position is reached, the sta­
tionary disconnect studs are behind 
a steel barrier. No accidental contact 
with the high-voltage circuit is 
possible. 

Trvanlo-ounlfll fv••• for !he ��� 
_,t.d eo>atrOI..,_.,. lronaforlllet on ... 
dlolllcally int.rlodtecl .will! seCODCia,Y lllerN 
lnokor 10 ,_,,.., IQCMI break. . 

Wlle11 'the ·secondory bRoker b closed, 
tolotlon of .;arrioge is ,....vented 01 lnt.r• 
lock engages breolet toggle. 

When Ill• seamclary brook�r is "pen Crlghl). rotatiqn of corria9e is poulble 11•11). 
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HORIZONTAL DRAWOUT METAl-CLAD SWITCHGEAR 

S- and 1 5-kv, 75 to 1 000 mva interrupting 
capacity, 1 200 to 3000 ompefes continuous 

I hff-L. 

� �- -· , . 

SG 2.1 
Page 29  

co . 

?--
NTROL POWER TRANSFOBZ!IE� 
N 1 5-«V' AUXILIARY UNIT_ 1 

� r 

FOR OPERATING BREAKERS, COMPARTMENT liGHTS, OUTLETS, HEATERS 

COAtrol powet tronsformo; -nled In bottom co.,porlment of 5-kv ou•iliory vnit 
willl lla ttvnni-ovnted ,.,,., in center CQII'Ipartaoont. 

Control pawer trontfCWIIIer [bottolnl and trun­
nion 111011ntw fu•e (lop) arrangel!lent In 15-h 
au,.illary 11nit. 
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Spill plug ju•.-• 

... J ... 
... 

� Db'IMI':" 

HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

S· ond 1 5-kv, 7 S to 1 000 mva interrupting 
capacity, 1 200 lo 3000 ampere$ continuous . 

- # 

TESTER PERMITS OPERATION O F  THE 
CIRCUIT BR EAKER OUTSIDE OF THE CUBICLE 

fifth whHI 
facilitat•• 
br.ok• henciUng. 

Test devices - either a split plug 
jumper or control cabinet - are avail­
able for testing the circuit breaker 
outside of its cubiclt!. 

The plug jumper is used to bridge ­
with a flexible cable - the secondary 
disconnects so that the breaker can be 
electrically closed and tripped with the 
control switch on the instrum'ent panel. 

The steel control cabinet is con­
nected to a plugging devire by a flexible 
cable. It can be either bench- or wall­
mounted remotely from the switchgear. 
near a suitable power souroe that must 
be wired into the cabinet by the user. 

The plug jumper should be specified 
when normal maintenance is to be done 
in front of the switchgear.� When cir­
cuit breakers are to be tested· in a sep­
arate maintenance area, th, c;:9ntrol 
cabinet ia �mmended. � � 
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HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 
5- and 1 5-kv, 75 to 1 000 mva interrupting 

capacity, 1 200 to 3000 amperes continuous 

BREAKER TYPE mth eittMr stored Enlfi!J 
or SDienald Operator 

�DescriptiDn · · -

Nominal voltage class - Kv, RMS . • • • • . • . . . . .  

. 

Nominal 3-phase Mva class . . . . . . . . . . . . . . . . . . 
(At 2A-Kv: MA-758 "" 50 Mva: · 

MA-2508 - 150 Mva; MA-350 = 200 Mva) Volllf: btin
� Ra ed mu mum voltage - K� RMS • • • • • • • • • •  

Rated wltap ranp factor- • • • • • • • • • •  � • • • •  

Current RatlnJS · 

Rated continuous current at 60 cy. - Amp, RMS 
Rated shan circuit current at rated 

maximum voltage (symmetrical) - Ka, RMS • •  

Rated lntarruptln1 Time ...:... Cvcles 
Insulation· Letel 

Rated �nd Test voltar Low requency - Kv. RM • . . • • . . • • • • • • . . . .  

Impulse crest - Kv . . . • • . • • • • • • • • • . • • . . . .  

Rlllted Requlrad Capabilities 
Rated maximum voltafe divided by K - Kv, RMS 
Maximum symmetrica lnterruptlna 

�blllty - Ka, RMS . . . . . . . . . . . . . . . . . . . . . . 
Sh -time (3 second) current carrying 

=bility - Kal RMS • • • • • • • • • • . • • • • • • • • • •  

Cl Ill and latch 111 capability'- Ka, RMS • . . • •  

Standard • • • • • • • • • • • • • . . • • • • • • • • . • • • • • • •  

Available (special ord.erl . . . . . . . . . . . . . . . . . . .  
Operltina Tim� 6G-Cyelo Basis - Cycles 

From energl ng trip coil 
until contacts part . . . . . . • • • • • • • • . . • • . • • • .  

From energizing clow coil until contacts touch 
Solenoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stored energy • . • • . . . . • • • • • • • . • . • • • • • • • 

Sprin& cl\araing time - stored energy • • • • . • • • .  

l..nllh Df Break Between 
Arcinr Contacts (inches) . . . . . . . . . . . . . . . . . . . .  

MA- MA-751 2SOC 

4.16 4.16 
75 250 

4.76 4.76 
1.36 1.24 

1200 1200 
8.8 29 

5 5 

19 19 60 60 

3.5 3.85 

12 36 
12 36 

19 58 
- 78 

2.5 2.5 

17 17 
4 4 

300 300 

5.5 s.s 

IIIlA-250C 

4.16 
250 

. 4.76 1.24 

2000 
29 
5 

19 60 

3.85 

36 
36 
58 
78 

2.5 

1 7  
4 300 

5.5 

Co nitro I Dai'a 
SDienokl Closln& Coil (80% E /  R )  - Amps 

125 volts doi90-130) . . • • • . . • • • . . . • . . . • • . • • •  

250 volts de UB0-260) . • . . . . . . . . . • • . • . • . . • • •  115 volts ac (100 volts del (95-125) • • • • • • • • . • • •  

230 volts ac (200 volts de) (19()..250) • • . . • . • . • •  

Trip Coil (80 E/ R)- Amps 
24 volts de 114·30) • . . • . . . . . . . . • . . . . . . • • • . .  48 volts de (28-60) . . . . • • • . • • . • • • • • • . • • • • • •  

125 volts de (70-140) . . . . . . . . . . . . . . . . . . . . . . .  

250 volts de (140.280) . . . . . . . . . . . . . . . . . . . .  . . 
115 voltnc 195-125) . . . . . . . . . . . . . . . . . . . . .  . . 
230 wltu c (190-250) . . . . . . . . . . . . . . . . . . . . .  . 

Capacitor (115/2301 • • • • • • . • . • • • • • • • • • • • • • •  

Sprl41 ��
n
6�5Jr'.�. ��·p·

s
· • • • . • • • • • •  • • • • .  • 

125 volts de (9o.130) . . . • • • • . . • . . . • • • . . • . . . •  

250 VG!ts de (180-260) • • . • • • • • • • • • • • • • • • • • • • 

115 volts ac (95-130) • . . . • • • • • • • . . • . • • • . . • • •  

230 volts IC (19().250) . . •  , • • • . • • . • • • • . • •  , . •  , 

Spri:1 !r::-:w:1J�'-�' -�-�!.· . . . . . . . . . . . . . . . 48 volts de (35-50) • . . • . . • • • • . . • • . . • • . • • • . • 

125 volts de 190-130) . . . . . . . . . . . . . . . . . . . . . .  . 

250 volts de (180-260) • • • • • • • • • • • • • • • • • • • • • •  

115 volts ac (95-1251 . . . . . . . . . . . . . .  , . . . . . . . . 
230 volts ac {190-250) . . . . . . . . . . . . . . . . . . . . .  . 

"These columns contain 
tentative data subject to 
change. 

58 30 7J 
37 

32 
1 0  
5 

2.5 0.4 
0.2 
1 .0 

23 
1 0  
5 
1 2  
6 

32 . 
10 . 

5 
2.5 

7 
4 

58 
30 
73 
37 

32 
10 
5 

2.5 
0.4 
0.2 
1 .0 

23 
10 
5 
1 2  
6 

32 '. 
10 
5 

2 . 5  
7 
4 

77 
56 
73 71 

32 
1 0  
5 

2.5 
0.4 
0.2 
1 .0 

23 
10 
5 
1 2  
6 

32 
lO 
. S  

2.5 
7 
4 

MA-310C 

4.16 350 

4.76 1.19 

1200 
41 
5 

19 60 

4.0 
49 
49 

78 -

2.5 

17 
4 300 

5.5: 

77 56 73 
71 

32 
1 0  
5 

2.5 
0.4 
0.2 
1 .0 

23 
1 0  
5 
1 2  
6 

32 · 
1 0  
. 5' 

2.5 
7 
4 

FA-350A 

�-JB 

4.76 1.19 

3000 
41 
5 

19 60 

4.0 
49 
49 

78 
-

2.5 

21 
10 

600 

9.3 

92 
48 
62 

19 
8 
4 

35 
14 8 
22 
12 

19 9 
4 
2 

10 
5 

SG 2.1 
Page 3 1  

FB-500A 

7.2 
500 

8.25 
1.25 

j l200 
2000 

33 

5 

36 
95 

6.6 
41 
41 

66 ' 
77 

2.5 

21 
4;5 . 

• 300 

7.5 

74 
40 
44 

20 
9 
4 
2 

11 
4 
1 

FC. 100 

13.8 
500 

1!5.0 
1.30 

t 1200 . 
2000 

18 
.:t ,: 

-

--
36 
95 

11.5 
23 
23 
37 58 

2.5 

21 
4.5 
300 

7.5 

66 
34 85 
43 

20 9 
4 
2 

.11 
4 
l 

FC. 
1000 

13.8 
1000 

15.0 
1.30 

u= 
37 

5 

36 
95 

11.5 
48 
48 
77 
-

2.5 

21 
10 600 

9.3 

92 
48 
62 

1 

23 . 23 35 10 . 10  14 5 5.. < 8 1 2  � �-22 . 
6 6 12 

19 
9 
4 
"1 
7 
4 

-

19 
9 
4 
2 
7 
4 

19 
9 
4 
2 

10 5 
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. SG 2.1 HORIZONTAL DRAWOUT METAL-CLAD SWITCHGEAR 

Pgge 32 
--

.. � . ; 
. .  

Co•ploto twl�r/lltodor unit It tollotl, �lldot coefnlllod to111pon�- · 

IVro and hulllidlty �dltlofts, In lhla on'll,.....-1 c!ICMt�. 

5- and 15-kv, 75 to 1 000 mva interropting 
capacity, 1 200 to 3000 amperes continuous 

Com piGNd Swltchg&ar Groups Mus9 PGS9 
Etlgld 11actory Vests 

Primary and secondaJy connections are given standard 
dielectric testa. tO iilsuJe that the insulation is ample 
for the rated voltage. . 

The assembled units are carefully inspected and all 
wiring is checked to insure proper functioning of the 
equipment. . 

The equipment covered by this spec::illcation·ia tested 
ill acoo}'dance with NEMA standards.. An wiring is 
checjJced at low Yoltage to proYe correctness of the 
connections. 

SWITCHGEAR 
The .,.,.,,.. .. - _,,... ..._ ... Ia •-.. Ill nat .... oad Is not la""'dood fer �llc c-niCIIOI', Jnotolloflon, or appll<aiiD& ...,,...... Atlta­
CiooiOiert _,..., the rlgill lo ,.olr.• chang" In �fkaliOOio ""'""' 
..,_In '!' ecld l10pro .. .,..b ol ""Y II•• whMo/1 nDII .. • obllgatl..,, DIVISION 
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