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CE Transformers Meet 
Latest Applicable Standards 
Of ANSI and NEMA 

• The available incoming power supply 
determines the primary vo ltage and the 
frequency of the transformer. The vol ­
tage that is required by the load de­
termines the secondary voltage. Present 
load, plus allowance for growth , de­
termines the kV A rating of the trans­
former. Transformers with specific com­
binations of voltages and kV A ratings are 
ava ilable as standard units. 

All standard secondary substation 
transformers are three-phase , 60 Hz , 
with hi gh-voltage windings delta­
connec ted. Transformers are also 
ava ilab le in 50 Hz designs. 

• 112.5kVA 
150 kVA 
225 kV A 
300 kVA 

500 k V A I 500 k V A 
750 kV A 2000 kVA 

1000 kVA 2500 kVA 
3000 kVA 

The standard kVA ratings are based 
on a 65C average winding temperature 
rise by resistance above a 30C average 
ambient. 

• 
112.5 27.1 15.6 13.5 
150 36 .1 20.8 18.0 
225 54 .1 31.2 27 .1 
300 72 .2 41 .6 36 .1 
500 120 69.4 60.1 
750 180 104 90.2 

1000 241 139 120 

• All Delta: 

2400 Volts* 
4160 Volts 
4800 Volts 
6900 Volts 
7200 Volts 

12000 Volts 
12470 Volts 
13200 Volts 
13800 Volts 

Primary vo ltage ratings are supple­
mented with four approximately 2Y1 -
percent full -capacity taps, two above 
and two below normal. This combina­
tion allows com pensat ing for either a 
higher or a lower than normal sustained 
primary Vo ltage . 

. Not standard above 1500 kVA. 

• 
208Y 120t 480 480Y 277 

tNot standard above 1000 kVA. 

9.4 9.0 5.4 5.2 4.9 
12.6 12.0 7.2 7.0 6.6 
18.8 18.0 10.8 10.4 9.8 
25.1 24.1 14.4 13.9 13.1 
41.8 40.1 24.1 23.1 21.9 
62.8 60.1 36 .1 34.7 32.8 
83.7 80.2 48 .1 46.3 43.7 

1500 361 208 180 126 120 72.2 69.6 65.6 
2000 278 241 167 160 96.2 92.5 87.5 
2500 347 301 209 200 120 11 5.5 109 
3000 406 361 251 240 144 139 131 
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Secondary voltage ratings are approx­
imately 4.2 percent above the standard 
motor voltages (460 and 230 volts) , 
allowing for voltage drop in the line be­
tween the substation and the motor ter­
minals wi thout operating the motor at 
subnormal voltage. Motors and control 
operate satisfactorily on voltages 10 per­
cent above or below rating. 

Secondary lighting voltages are stan­
dardized at the voltage rating of the 
lamps (120 volt). Operating voltage is 
fairly critical to lamp performance. 
Overvoltage causes overheating and 
subsequent short life of lighting equip­
ment. while under-voltage reduces 
il lum ination output and may have 
adverse effects on the operation of 
fluorescent lamps. The l20-volt rating 
for lighting transformers normally gives 
the best results. If the regulation is then 
too great , it is the usual practice to correct 
it with a small voltage regulator installed 
on each feeder. 

4.7 312 271 135 108 
6.3 416 361 180 144 
9.4 625 541 271 217 

12.6 833 722 361 289 
20.9 1388 1203 601 481 
31.4 2082 1804 902 722 
41 .8 2776 2406 1203 962 
62.8 1804 1443 
83.7 2406 1925 

105 3007 2405 
126 3608 2886 

• 

• 
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Dimensions 
~ 

and weights 
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OIL-FILLED TRANSFORMER 
WEIGHTS & DIMENSIONS BASED ON 55 C RISE 

WEIGHTS & DIMENSIONS BASED ON 65 C RISE 

. 8% Impedance (In stead o f 5.75%) 
t All stand ard low-vo ltage ratings : 208Y/ 120 ; 240; 480Y/ 277 ; 480 vo lts 
t Add 5 inches fo r standard accessori es mounted on cover 

SILICONE-FILLED TRANSFORMER 
WEIGHTS & DIMENSIONS BASED ON 55 C RISE 

WEIGHTS & DIMENSIONS BASED ON 65 C RISE 

•• If HV is less than 4160 volts 
# If HV is equal to orgreaterthan 4160volts 
+ High voltage above 4800 volts 
@ High voltage equal to 4160-4800 volts 
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Electrical 
and Mechanical 
Characteristics 

• STANDARD 
IMPEDANCES 

112.5 
150 
225 
300-500 
750-3000 

2.0' 
2.0' 
2.0' 
4.5' 
5.75§ 

. Minimum impedance. 
§ 1000-kVA units with 480-volt (de lta or 

wye) low voltage are available with option21 
8-percent impedance. 

• 
AUDIO SOUND 
LEVELS 

All transformers have an inherent 
so und caused by t e alternating mag­
netic flux in the core. The sound leve l 
is proportional to the kYA size of the 
transformer. Wh en, due to spec ial 
application requirements. standard 
sound levels are objectionable. take 
the following steps: 

I. Install the transfo rmer where sound 
will be least objectionable. 

2. Use flexible conduit connections to 
prevent sound from being transmitted 
to other locations where it ma y be 
objectionable. Use auxiliary vibration 
dampers if needed. 

3. Design transformer rooms of such 
a size and shape t at they will minimize 
sou nd . 

4. Install the transformer away from 
smoot h surfaces. hallways. stairways. 
and enclosures which may reflect. 
resonate, or echo the sound. 

4 

Transformers are deSigned and built with high mechani ec­
trical strength to meet the latest ANSI C57 12.90 Standard and Testing 
requirements for short -circuit withstand . 

• 
STANDARD SOUND 
LEVELS • 

PROVISION FOR 
FAN COOLING 

300 ~~~ow 
500 
750 

1000 
1500 
2000 
2500 
3000 

55 
56 
58 
58 
58 
61 
62 
63 

.. 

67 
67 
67 
67 
67 
67 

Cooling fans will increase the trans­
formers capacity by 15 percent (750-
2000 kYA) and 25 percent (2500-3000 
kYA). Provis ion for adding fans is 
inherent in all units rated 750 kYA and 
above. 

It includes: 

I. Capacity in all current-carrying 
parts for fan-cooled rating. 

2. Provisio n for thermometer relay to 
control fan from liquid temperature. 

• DIELECTRIC TESTS OF WINDING INSULATION 

Min. Time to 
kV kV kV kV kV Crest Flashover, kV Crest 

Micro-
seconds 

1.2 30 1.2 10 36 1.0 30 
2.4 45 2.5 15 54 1.25 45 
4.8 60 5 19 69 1.5 60 
8.32 75 8.7 26 88 1.6 75 

14.4 95 15 34 110 1.8 95 
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• 
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standard 
Transformer 
Connections 

Voltage Delta-wye connections 

2400 volt three wire 
Secondary 

4160 volt three wire Primary 

4800 volt three wire X. 

6900 volt three wire Ii ,~mnu 
720CJ volt three wire 

1 -----l -- XN 

12000 vo lt three wire X, 

12470 volt three wi re H, H, 

13200 volt th ree wire 208Y /120 three- or four-wire 

13800 vo lt three w i re 480Y/277 three- or four-wire 

Voltage Delta-Delta connections 

2400 volt three wi re 

4160 volt three wire Primary 
4800 vol t three w ire 

6900 volt three wire 

l~ 7200 volt three wire 

12000 volt three wire 

12470 volt three wire H, H. 

13200 volt three wire 

13800 volt three wire 

I nd ust ri a I d ist ri but io n systems w ith 
seco nda ry vo lt ages 600 vo lt s a nd be low 
should be wye-connected , g ro und ed­
ne utral. In the past , such sys tems have 
been cha racteristicall y delta-co nnected 
and un g rounded. Grounded -neutral 
operatio n a t these voltages will g ive 
the sa me ad vantages as has been demon­
strat ed a t the hig he r di stributi o n vo lt ­
ages. Some of these a d vantages are: 

I . A single line-to-ground fa ult will 
cause suffic ie nt g ro und-fa ult current 
to fl o w to trip the feed er brea ker a nd 
th e re by iso late the fa ulted c ircuit. In 
contrast to thi s . single line-t o-gro und 
fault on an ungrounded sys tem will 
cause essent ia lly no current to fl ow. 
a nd no tripping can be effected until a 
seco nd fault occurs o n a different 
phase. This situation constitutes a li ne­
to-line fa ult w ith high fault current 

Secondary 

X, 

~ X, X, 

240 three wire 
480 three wire 

and t he possibility of conside ra ble 
damage at the po int of fau lt. 

2. A gro und fau lt on a g rounded­
neutral sys tem ca uses immediate trip­
ping and the refore immediate id enti fi­
ca ti on of the ground ci rc uit. In con­
t rast . a gro und on a n ungrounded 
system ca n o nl y be loca ted by succes­
sive openi ng of c ircuit breakers until 
the faulted c ircuit is found. It requires 
a comp le te o utage of the system to 
loca te gro und s when two occ ur o n the 
same phase. 

3. Grou nding o f the sys tem neutral 
will avoid excessive tran sie nt over­
vo ltages during normal swit ching of a 
grounded circuit. Tran sie nt over­
vo ltages of co ns ide rable mag nitud e 
are created during n o rmal switching of 
a grounded c ircu it o n a n un g rou nded 

sys tem. This can be avoided by pro per 
g round ing of th e system neutral. 

4. T he maximum vo ltage to g ro und 
imposed on a ny phase is lim ited to 
line-to-ground va lue w hen a gro und 
occurs on one pha se. An ungrounded 
sys tem imposes line-to-line vo lt age be­
tween tw o phases and grou nd . when a 
g round occurs on o ne phase. 

5. The development of277-vo lt flu o res­
cent li ghting with its eco no m y in cos t 
a nd co nducto r is a n a dditi o nal ad­
va ntage of us ing the 480Y /277-vo lt 
transformer secondary vo ltage. 

Delta-connected primary windings 
are provided in standa rd seco ndary 
substa ti on transformers. This is the 
simplest and most sa ti sfacto ry co n­
nection. If the primary sys tem is a 
g round ed neu tral. three-phase. four­
wire sys tem it is neither necessa ry nor 
desirable to co nnect the system neutra l 
wi re. The system fourth o r neutral wire 
ma y be ti ed to the statio n gro und 
system. 

W ye-connected seco nd ary windings 
ga in the ad va ntages of neutra l g round ­
ing in the most practical a nd eco nom i­
ca l manner. 

For these reaso ns. the co nnecti o ns 
li s ted have bee n se lected as sta nd a rd s. 
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Liquid-filled 
Transformers Feature 
Rectangular Coils 

Thorough analysis by GE designers 
incorporate many new features utilizing 
up-to-date technology. The result: high 
mechanical and electrical strength neces­
sary to meet the latest A SI CS7.12.90 
Standard and Testing requirements for 
transformer sh0l1-circuit withstand . 

Liquid-filled transformers are avail­
able with two types of dielectric fluid: oil 
and si li cone liquid. Both types are en­
closed in sealed tanks to keep the internal 
elements free from dil1. moisture and 
corrosive atmospheres. 

OIL-FILLED 

The oil-filled unit is the least ex­
pensive transformer. and is suitab le for 
mounting outdoors or indoors enclosed 
in a vau lt. 

The oil used in GE transformers meets 
all the requirements of A SI CS7.106 
and ASTM 0-3487. has high dielectric 
strength , is free from impurities. is du­
rab le and has a high flash point. These 
features make it an excellent insulating 
liquid. 

SILICONE-FILLED 

• 

• 

• 
The silicone fluid selected for use in 

GE transformers is a clear. water-white 
liquid silicone polymer (polydimethyl­
siloxane) that has been specially pro­
cessed to meet exacting dielectric speci­
fications. To obtain an optimum combi­
nation of heat transfer and fire-resist­
ant properties. the transformer sili­
cone fluid has a viscosity of SO centi­
stokes at 25 C. This fluid has a mini­
mum fire point of 300 C and oxygen 
index of 21. 

A coil being compressed by hydraulic press . 

The silicone fluid that we are using 
meets paragraph 450-23 (High Fire Point 
Liquid-Insulated Transformers) of the 

ationa l Electrical code. OSHA by its 
Program Directive 100-68 permits the 
use of silicone transformers as equivalent 
to askarel transformers in its enforcement 
of the National Electrical Code. 

Transformer si li cone fl uid has su itable 
dielectric characteri stics , is compatible 
with other materials used in construction 
of transformers, and has shown good 
thermal stability in acce lerated ag ing 
tests with transformer materials. 
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CORE-AND-COIL 
CONSTRUCTION FEATURES 

All GE transformers are built with rec­
tangular wi ndings and core. The rec­
tangular core-and-coil constructi on re­
duces the size of the tank which results in 
savings in weight and floor space. 

First, the low-vo ltage coils are wound 
on a rectangular form which simulates 
the rectangular core leg and serves as the 
main support for all the windings. These 
coils are of sheet wi nding construction 
using strip conductors. An extra strong 
electri cal-grade paper is used as the in­
sulation between each low-voltage turn. 

The hi gh-voltage coi ls are wound. un­
der tension, over the low-voltage coils 
and are of layer-wound construction us-

ing film-insulated wire. Film-insulated 
wire is used because it is less bulky than 
paper, has higher dielectric strength on a • 
volts-per-mil basis , and does not tend to 
split or crack when small radius bends are 
made. To provide insulation between 
each layer in the high-voltage windings. 
an electrical-grade adhes ive-coated 
paper is used. 

After completing the winding process 
the high- and low-voltage coils are 
clamped to the desired dimensions. They 
are then oven baked at a temperature 
which causes the adhesive coating on the 
paper to bond the adjacent conductors . 
and wires together. The result is a wind-
ing structure which has high short-circuit 
strength and high electrical stress with-
stand capability. 



• 
• Ovens where coi ls are baked to enab le epoxy base coated paper to bond together. 

• 

• 

• 

Th e core ha s a rectangular cross 
sec ti on in both leg a nd yo ke. It is 
co nstructed of gra in-o ri ented sili co ne 
stee l la minati o ns and utili l,es mitered 
joints between legs and yokes to reduce 
si7e . sou nd and losses in the finis hed 
core. 

The rec ta ngular co re legs se rve as 
the ma in supp ort for the co il s a nd a re 
cla mped with structura l members at 
the top a nd bottom yokes . The top and 
bott om structural members a re bolted 
together with end channels after assc m-

Rectangular coil 
design reduces 
transformer 
height, width, 
and weight. 

Structural steel and 
channels and core 
clamps are boiled 
together providing support 
and restraint of coils . 

bly of the co il s on the legs. This fo rms a 
compact structure of core and coil 
whi ch restrains both axia l a nd radia l 
movement. esse nti a l to superior sho rt­
circuit st rength . 

In add iti on to the structure required 
to restrain the move ment of the coils 
on the core . a com pact super-s tructu re 
su pports the leads a nd wedge-type. no­
load tap cha nge r which is des igned to 
with sta nd the full short -c ircuit current 
of the tran sform er. 

Core- and CO il-assembly and superstructure. 

Three legs of a three-phase core . T he metal 
bands are removed when coi ls are assembled 
on th e core. 

Reliable wedge-type no -load 
lap changer maintainS 
positive contact during 
tap change. 

Film Insulaticn on con 
dllctor IS stronger and 
less bulky than paper 
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Leak-resistant 
welded 
Transformer Tanks 
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Lifting loops are rug­
ged-and easy to reach . 

Instruction boo< container 
protecu the ins:ruction 
book and makes it readily 
available. 

Flat coolin·] tubes 
take less space. They 
are swaged at the 
ends for e. tra 
strengt1. 

Underside of tank is 
accessible from front 
and back only . 

Cover is welded to tank . 

Hold-down bolU can 
be inserted with ease. 

Core and coil assembly is 
bolted to tank preventing 
movement during shipping 
and providing additional 
short-circuit restraint. 

• 

• 

• 

• 

• 
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Flanged base can be rolled or slid in 
any direct ion . 

LEAK-RESISTANT 
WELDED 
TRANSFORMER 
TANK CONSTRUCTION 

T he ta nk design incorpora tes many 
des ira ble features which ass ure fl ex­
ibility of loca ti on, ease of mai ntena nce 
a nd insta ll a tion. and roden t protection . 

The design. in effec t. wraps the tank 
a round the core-and-coil asse mbl y. In 
so doi ng, the ove ra ll weight is reduced 
by reducing the ta nk mater ia l weight 
as we ll as th e weight of the dielec tri c 
fluid . 

T he und ers id e of the tank is accessi­
ble from th e front a nd bac k, a nd 

. /-....,..", 
I ( , I 

High-vo ltage bushings 

I I i 

~' 

Low-vo ltage bushings 

Underside o f tank fully accessible and 
visib le from fron t and back. 

a ll ows the free move ment of air. which 
helps to kee p the und ersid e of the tank 
dry a nd deter the formation of rust. 

The high- a nd low-vo ltage we ld ed 
flanges have no ope nings, whi ch e li mi­
nates the poss ibilit y o f rodent access to 
adjacent high- a nd low-vo ltage termi­
na l equ ipmcn ts. 

Hi gh- and low-vo lt age bu shin gs 
fea ture ease of ma in tenance a nd connec­
ti on. 

The tank cove r is we lded-on to 
eliminate co ntamination in the a tmos­
phere from ent ering the ta nk. Cooling­
tube en ds are swaged and submerged­
arc we ld ed a nd are lea k tes ted during 
the product io n cyc le. 

BUSHING DESIGN 

T he bushing design utili 7es bo lt ed 
co nstruct ion using tim e-tes ted gaske t­
ing tec hniques a nd materia ls which a re 
co mpatib le with the liquid dielec tri c. 
Th ese techniques ass ure lea k-free per­
fo rm ance fo r th e full life of th e 
transfo rmer. 

Both high- and low-\ 'ol ta ge bushings 
are ex terna ll y remo\'a ble wi th out the 
necess it y of rcmoving th e tank co\c r. 
Th is enab les easy replacemen t o f the 
bus hings, should such a rcplacemen t 
be required. 

The bol ted-on porce lain bushings 
are ideall y suit ed fo r thei r application . 
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standard External 
Features and 
Accessories 

The instrumentati on is grouped and 
is re\·ersible. The liquid-level gage. 
di a l-t ype thermometer. a nd press ure­
vac uum gage are grouped with the 
nameplate so tha t a ll are eas il y rea d­
a ble from one f1o or-Ie\'el pos iti on. The 
o pera ting mec hanism for the no-load 
tap changer is located on to p o f 

OPTIONAL ACCESSORIES 

WINDING TEMPERATURE 
INDICATOR 

The winding tem perature indicat or 
provid es a visual reading of the eq ui va­
lent transformer winding hot-spot tem­
perature. Similar to the to p liquid 
thermometer. the w' nding temperature 
indicator is located in a top tube 
header well on one of the tube rows. 
The indicator reads the co mbinat ion 
temperature of the top liquid and a 
heater. This hea ter. when suppli ed 
with current proportional to the wind­
in g current . is des igned to close ly 
approximate th e wInding hot-spot ri se 
over the top liq id; a nd thus . the 
indicator reading indicates winding 
hot-spot. 

10 

• Cover vent-plug 
• Tank lifing lugs 
• Gang-operated tap-changer 

control accessible on cover 
• Handhole 
• Top filter-press connection 
• Liquid-level gage 
• Dial-type thermometer 
• Pressure-vacuum gage 
• Stainless-steel diagrammatic 

nameplate 
• Sampling device 
• Pressure test valve 
• Grounding pad 
• Full-drain valve and bottom filter­

press connection 
• Metal instruction book container 

th e tank. and is equipped with a cover 
which also serves as a tap pos ition 
indi cator. The cover design. a nd its 
location. tend LO discourage tampering 
with the tap-changer mechanism. 

The instruments and na mepla te ca n 
be placed on either sid e of the tran s­
former. whichever is most convenient 

The indicator co mes eqllipped wi th 
two sets of contacts which can be used 
for actuating a uxi liary devices . 

FAULT-PRESSURE RELAY 

The GE fault-pressure rel ay, Model 
900-1. provides a positi ve and rei iable 
means of detecting an excess ive rate of 
pressure rise within the tank resulting 
from an internal arc . The relay is normal­
ly mounted on a shut-off va lve which is 
located on the tank wall just below the 
top of the radiators. The relay is equipped 
with one normall y open and one normal -

for the insta llation. 
Forease of handling and insta ll ation 

sturd y lifting lugs are we ld ed in place 
on eac h corner for lifting by crane. 

The base is designed with bolt holes 
for easy ti e down. It is cons tructed for 
rolling. sk idding or sliding in any 
direction . 

Iy closed momentary contacts; therefore , 
the user must provide for a seal-in ci rcuit 
to operate other devices. 

PRESSURE-RELIEF DEVICE 

The press ure-rel ief device is se lf­
reclosing a nd se lf-rescaling. The 
mechanism is se t at the factory to 
operate within an accu:'acy of plus or 
minus 10 percent. 

.. 

i\ press ure-relief device will be fur­
nished as a standard accessory on a ll 
sil icone-insulated transformers. 

• 

• 

• 

• 
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PAINT FINISH 

Prior to pa inting. the ta nk s. a nd 
cooling tube unit s a re shot bla sted to 
white metal. T hey arc fl ow coated with 
one coat of primer and ba ked. 

An int ermediate flow coa t of enamel 
is th en applied a nd bak ed. If th e un it is 
for outdoor a pplicati on a third flow 
coa t is applied and baked to give a 
min imum film thick ness of two mil s. 

Final fini shes use an a ir dry enamel 
which is a pplied by either the hot air 
s pray or conve nti o na l cold sp ray 
meth ods. 

The standard pai nt finish co lo r is 
A0:S I-0:umber 61. Light Gra y. Mun­
se ll :\otati on 8.3G 6. 10 0.54. 

Optional colors available are: 

Color ANSI # Munsell Notation 

Light Gra y 70 5.0 BG 7.0 / 4.0 
Dark Gra y 24 10 B 2.4 1.1 8 

STANDARD TESTS 
The fo ll owing tes ts will be made on 

a ll transformers but not necessa ril y in 
the seque nce li sted . All tests a re per­
formed in acco rd a nce with the la test 
rev ision of ANS I Standard Tes t Code 
for Transformers C57.12.90 - 1980. 

I. Res istance measurements of a ll wind­
In gs. 

2. Ratio tes ts on the rated vo ltage 
connecti on and o n a ll ta p co n­
nections. 

3. Po larity and pha se- relati on tes ts on 
the rated vo lta ge co nnecti on. 

4. No-l oad loss at rated vo lt age on the 
rated voltage co nnec tion . 

5. Exc itin gc urrent a t rat ed vo ltage on 
the rated vo ltage co nnecti o n. 

6. Impedance a nd load loss. 
7. App lied potential tes ts. 
R. Induced potentia l tes ts 

• Trademark 01 GE Company. 

Finishing 
and 

Testing 

SHOT BLASTED 

PRIMER 

INTERMEDIATE COAT 

FINISH COAT 

Production-line sound test verifies conformance to sound level standards. 
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Incoming Termination 
Equipments 

• AIR-FILLED 
TERMINAL 
COMPARTMENT 

This is a simple metal enclosu re to 
safeguard personnel when the substa­
tion is connected directly to the incom­
ing high vo ltage line. It can be supplied 
with either clamp-t ype terminals or 
poth eads to terminate the incoming­
line cables. The low cost of this section 
makes it ideal when over-current protec­
tion is provided elsewhere. 

The compa rtment is suitable for 
single or loop feed and for either top or 
bottom cable entrance. A bolted-on 
end panel gives easy access to the cable 
fitti ngs. 

Poth ea d s can be supplied with 
specia l fittings such as wiping sleeves. 
stuffin g boxes. armor clamps. or con­
duit cou plings for any of the common 
types of cab le. 

Air-filled compartment with surge arresters 
and Clamp-type terminals mounted for 
bottom cable entrance . 

• 
OIL 
CUTOUTS 

If fuses are required. oil cutou ts are 
th e mo st economical interrupter 
swi tches available. The three-pole . two 
position, (OPE;\' CLOSED) cutouts 
a re operated simultaneous ly by a 
handle accessible through a hinged 
door on th e end of the compartment 
for 5 kY and on the si de for 15 kY. 
Cables a nd other live pa rt s are com-

12 

plelely metal cnclosed. Thcy are not 
access ible through the operating door. 
so operators are protected. 

Either clamp-type tcrmin als or pot­
heads can be used to terminate cables. 
The compartment can be specified by 
the customer for singl e or loop feed. 
top or bottom cable entrance. indoor 
or ou tdoor installation. 

Switch contacts of the cutouts are 
comple tely metal enclosed. The con­
tacts operate under oil, completely 
submerging the a rc flame during circuit 
interruption. The cutout can be sup­
plied with fuses which will clear fault 
curren ts up to 11 .000 amperes at 4160 
volts and 7000 amperes at 13 ,800 volts. 

• 
OIL-FILLED 
SWITCH 

The oil-filled interrupter switch is a 
compact. economical package for manu­
ally disconnecting the substa ti on from 
the incoming line. 

The switch is a three-p ole device. It 
is available for two-position operation 
(OPEN / CLOSED) or three-position 
operation (LINE I/ OPEN / LlNE20r 
OPEi\ CLOSED/ CABLEGROUND). 

Device on the operating handle prevents 
operator from jogging switch. 

Oil cutouts are operated by a handle 
accessible through a hinged door. 

The switch is suitable for limited 
load-break application (400 ampercs 
at 5 kY. or 200 amperes at 15 kY). 
Oil-filled switches can be key intcr­
locked or key locked to prevent opera­
tion by unauthorized personnel. 

• 

A de\'ice on the operating handle 
prevents the operato r from jogging the 
switch and from opening the swi tch 
immediately after closing. 

A compound-filled terminal cham- • 
ber (similar to a pothead) is an integral 
part of the swi tch construction. Oil 
switches are available for cable en-
trance from either above or below. A 
double-size terminal chamber is ava il-
able for loop feed. 

Fit ti ngs for most types of ca bles ca n 
be furnished. Fuses and surge arrester 
are not available for use with the oi l­
filled switch. 

Oil-filled switch designed for bottom cable 
entrance . 

• 

• 



• 

• 1·12.5 2400 27 .1 40E 30E 9F57CAA030 
4160 15.6 30E 20E 025 
4800 13.5 25 E 15E 020 
6900 9.4 20E 15E 015 
7200 9.0 20 E 10E 010 

12000 5.4 20E 7E 006 
12470 5.2 20E 7E 006 
13200 4.9 15E 7E 006 
13800 4.7 15E 7E 006 

150 2400 36.1 50E 40E 9F57CAA040 
4160 20.8 40E 25E 025 
4800 18.0 30E 20E 025 
6900 12.6 20 E 15E 020 
7200 12 .0 20 E 15E 01 5 

12000 7.2 20 E 10E 010 
12470 7.0 20E 10E 010 
13200 6.6 20E 10E 010 
13800 6.3 20E 10E 010 

225 2400 54.1 65E 65E 9F57CAA065 
4160 31.2 50E 40E 040 
4800 27 .1 40E 30E 030 • 6900 18.8 25 E 20E 025 
7200 18.0 25 E 20E 025 

12000 10.8 20E 15E 01 5 
12470 10.4 20E 15E 01 5 
13200 9.8 20E 15E 01 5 
13800 9.4 20E 15E 015 

300 2400 72.2 100E 80E 9F57CAA07 5 
4160 41 .6 50E 50E 050 
4800 36.1 50E 40E 040 
6900 25.1 40E 30E 030 
7200 24.1 40E 30E 030 

12000 14.4 20E 20E 020 
12470 13.9 20E 20E 020 
13200 13.1 20E 15E 020 
13800 12 .6 20 E 15E 020 

500 2400 120 150E 125E 9F57CAA125 
4160 69.4 80E 80E 075 
4800 60 .1 80E 65E 065 
6900 41 .8 50E 50E 050 
7200 40 .1 50E 50E 050 

12000 24.1 25E 30E 030 

• 12470 23 .1 25 E 30E 030 
13200 21.9 25E 25E 025 
13800 20.9 25E 25E 02 5 

750 2400 180 200E 200E 9F57CAA200 
4160 104 125E 200E 125 
4800 90.2 100E 100E 100 
6900 62 .8 65E 65E 065 

. A larger fuse should be sel ected In some ra tings . based on fan cooling and overload 
ca pability o f the tra nsform er 

t The minimum fuse ra ting IS the smallest fuse which will withstand transformer Inrush 
+ Fuses ra ted bel ow 15E are standard cha racteris tic 

• 

750 

1000 

1500 

2000 

2500 

3000 

MINIMUM 
SUGGESTED PRIMARY FUSES· 
(Based on 65 C rise) 

7200 60 .1 65E 65E 9F57CAA065 
12000 36 .1 50E 40E 040 
12470 34.7 50E 40E 040 
13200 32.8 50E 40E 040 
13800 31.4 50E 40E 040 

2400 241 250E 
4160 139 150E 150E 9F57CAA140 
4800 120 125E 125E 125 
6900 83.7 100E 100E 100 
7200 80.2 100E 100E 100 

12000 48.1 50E 50E 050 
12470 46 .3 50E 50E 050 
13200 43.7 50E 50E 050 
13800 41.8 50E 50E 050 

2400 361 400E 
4160 208 250E 
4800 180 200E 200E 9F57CAA200 
6900 126 125E 150E 140 
7200 120 125E 125E 125 

12000 72.2 80E 80E 075 
12470 69 .6 80E 80E 075 
13200 65.6 80E 80E 075 
13800 62.8 65E 65E 065 

4160 278 300E 
4800 241 250E 
6900 167 175E 175E 9F57CAA200 
7200 160 175E 175E 200 

12000 96.2 100E 100E 100 
12470 92.5 100E 100E 100 
13200 87.5 100E 100E 100 
13800 83.7 100E 100E 100 

4160 347 400E 
4800 301 350E 
6900 209 250E 
7200 200 250E 200E 

12000 120 125E 125E 9F57CAA 125 
12470 115.5 125E 125E 125 
13200 109 125E 125E 125 
13800 105 125E 125E 125 

4160 416 450E 
4800 361 400E 
6900 251 250E 
7200 240 250E 

12000 144 150E 175E 9F57CAA150 
12470 139 150E 150E 150 
13200 131 150E 150E 140 
13800 126 150E 150E 140 

15 



outgoing Termination 
Equipments 

The power-distribution requirements 
of different loads vary widely. That 's 
why GE' s building-block approach to 

buildi ng Integral Distribution Centers 
has part icular meaning in the outgo in o 

. 0 

section. There are five basic building 
blocks , and some of these have modular 
construction within themselves to give 
even more flexibility. 'v 

AIR-FILLED TERMINAL 
COMPARTMENT 

This is a simple metal enclosure with 
clam p-t ype terminals iden tical to the 
incom ing-line co mpartment desc ribed 
on page 12. 

Type AKR Air Circuit Breaker 

ella 

Your Integral Distribution Center 
can be supplied with a single Type 
A K R low-vo lt age power circ uit break­
er.asshown in TABLE I. Breakersare 
avai lable for drawout mounting and 
for either manual or electrica l opera­
tion. 

A stored energy closing mechanism 
is standard with ei ther manual or 
electrica l operation. Pre-charged 
springs in this mechani sm provide a 
powerful, uniform closing force which 
is independent of the opera tion force. 
This quick. posi ti ve closing prevents 
unnecessary arcing between contacts 
resulting in longer contact and breaker 
life . 

Solid-state trip devices are available 
wit h AKR breake rs. The Micro 
VersaTrip® trip device is shown in 
Table I.' 

For more detailed information , refer 
to G EA-I 0265. 

16 

MOLDED-CASE 
CIRCUIT BREAKERS 

Mo lded-case circuit breakers can be 
arranged to provide a main breaker. a 
main breaker with feeder breakers. or 
feeder breakers only. Any combination 
of the breakers shown in TABLE 2 can 
be used. as long as the height does not 
exceed 48 "X" units and the width does 
not exceed the pa nel space avai lable. 

A typical a rrangement for determin­
ing the number of "X" unit s. inter­
rupting rating , trip rating and cable 
lug sizes is given in TABLE A. For 
more details refer to " Buy Log"­
GEP-IIOO. 

Main circuit breakers in the compart­
ment panel may be furnished with 
continuous curren t ratings up to 1200 
amperes and interrupting capacity up 
to 65.000 am peres symmetrical at 240 
volts. Micro VersaTrip® breakers are 
ava ilable in J or K frame construction. 

Addit ional separate ly mounted main 
ci rcuit breakers can be furnished with 
continuous current ratings up to 4000 
amps and interrupting capacity up to 
200,000 amperes symmetrical at 240 
volts . Additio nal compartment width 
may be required. Refer to TABLE 3 on 
page 17 for ap plica tion guide. 

, 
...... ~ ..... . 

See TABLE A for typical panel arrangement . 

TABLE A. TYPICAL PANEL 
ARRANGEMENT (MAXIMUM 
SPACE AVAILABLE IS 48X)* 

1200 Amp 
TKM FRAME 
2- or 3-pole 

800 Amp 
KM FRAME 

2- or 3-pole 

600 Amp 600 Amp 
T JK Frame TJK Frame 
2- or 3-pole 2- or 3-pole 

225 Amp 225 Amp 
TFK Frame TFK Frame 
2- or 3-pole 2- or 3-pole 

100 Amp 100 Amp 
TEO Frame TED Frame 
3-pole 3-pole 

Filler 

TOTAL 

• For units without metering. 

METERING AND 
CONTROL POWER 
EQUIPMENT 

8X 

6X 

6X 

3X 

3X 

lX 

27X 

Simple secondary metering a nd con­
trol equipment can be mounted in the 
out-going secti on of your I ntegral Dis­
tributi on Center. Often . though. the 
com partment must be large r to add 
this equi pment and still provide ade­
quate tolerances and working space . 
Standard equipments ava ilable include: 

Metering 
Ammeters 
Voltmeters 
Wattmeters 
Varmeters 

Power-factor meters 
Frequency meters 
Watthour meters 
K V A meters 

I nstrument transformers 
Current transformers 
Potential transformers 

Control-power transformers 

-

• 

• 

• 

• 



TABLE 1. APPLICATION GUIDE-TYPE AKR 
• LOW-VOLTAGE POWER CIRCUIT BREAKER 

Interrupting Rltlng' ~n.or Current Rltlng Current Setting 

TABLE 3. APPLICATION GUIDE 
POWER BREAK® CIRCUIT 
BREAKER* 

• 

• 

• 

• 

(Sym KA RMS) (Amperes) (Mult. of Sensor Interrupting Rating Sensor 
Br. ker Max Fired TIpped Current Max Amperes Symmetrical Ampere 

Type Amp 240V 480V 600V SeM ors Sensors Rating) Amp 240V 480V 600V Ratings 

AKA-30t 800 42 30 30 100 150 100, 150 0.5, 0.6, 07, 800A 65 ,000 50 ,000 42 ,000 200 , 400 , 

225 300 225, 300 0.8, 0.85 , 0.9, B 100,000 100,000 65,000 600, 800 

400 600 or 300, 400 , 0.95 , 1.0 1600A 85 ,000 65 ,000 50 ,000 800 , 1000. 
AKA-30H 800 50 42 42 800 600 , 800 (x) B 125,000 100.000 65 ,000 1200. 1600 

300 400 300 , 400 2000A 85 ,000 65 .000 50 .000 1000, 1200 , 

AKA-50t 1600 65 50 42 600 800 600 , 800 Same as B 125.000 100.000 65 .000 1600, 2000 

1200 1600 or 600 , 800 , above 400 , 600 . 
AKA-50H 1600 65 65 65 1200, 1600 800 , 1000, 

AKAT-50H 2000 65 65 65 800 1200 (800 , 1200, Same as 
3000A 100.000 100.000 85 ,000 1200 , 1600. 

B 200 ,000 150,000 100,000 2000, 2500, 
1600 2000 1600, 2000) above 3000 

AKA-75 3200 85 65 65 12001 600 (1200, 1600, Same as 4000A 100,000 100,000 85 .000 4000 
2000 3200 2000 , 3200) above B 200 .000 150,000 100,000 

AKA-100 4000 130 85 85 1600 2000 (1 600 , 2000 , Same as t Available with Micro Versa Trip ' 

3000 4000 3000 , 4000) above A: Standard Break 
B: Hi-Break 

' With instantaneous trip 
tBreakers with extended short-circuit ratings also available . 

(a) Refer to factory for space requirements 

(x) = Sensor current rating 

TABLE 2. APPLICATION GUIDE-MOLDED-CASE 
CIRCUIT BREAKEIRS 

ii'ls UU~rl IL .... .- IIIi _mIl. , I ' :1 .11 
1~!HHi1 If, , .. 

TED-6§ 100 18 ,000 14 ,000 14,000 15 , 20, 30 , 40 , 50, 60, 70, 2 xe 3 xe 
90,100,110, 125,150 2 xe 3 xe 

THED§ 100 65 ,000 25 ,000 18,000 ~6, ~~o~0 '16~ '1 ~~ : 6~, 70, 5 ~~ 5 ~~ 
TFJ§ 225 25 ,000 22,000 18,000 ~~5~~O~~~2~ 2~ , 1 ~U , 3 xe 3 xe 

TFK 225 25,00(1 22,000 18,000 ~~5~~O~~~2~ 2~ , , ~U , 3 xe 3 xe 

THFK 225 55 ,00( 25 ,000 18,000 
70,90,100,125 3 xe 3 xe 
150, 175 , 200 , 225 

TJJ§ 400 42 ,00( 30,000 22,000 125 , 150,175, 200 , 225 , 6 xe 6 xe 
250 , 300, 350, 400 

TJK-4 400 42 ,00l 30 ,000 22 ,000 125, 150, 1 ~~ , 200, 225 , 
250 , 300, 350, 400 

6 xe 6 xe 

THJK-4 400 65 ,00C 35 ,000 25 ,000 1 ?5 , 150, 175, 200, 225 , 
250, 300, 350, 400 

6 xe 6 xe 

TJK-6 600 42,00C 30,000 22 ,000 
250, 300, 350 , 400 

6 xe 6 xe TJ4V 500, 600 
125, 150, 175, 200 , 225 

TK M-8 800 42.00C 30,000 22 ,000 300, 350. 400 , 500 , 600 6X 6 X 
700, 800 

125, ~~~ , 175, ?~~, 225 6 X 6 X 
THKM-8 800 65,000 35,000 25,000 300 , 350, 400,200, 600 

700, 800 6X 6X 

TKM -12 
700 , 800 8 X 8 X 

TK4V 1200 42,000 30 ,000 22,000 1000 8 X 8 X 
1200 8X 8X 
700, 800 8 X 8X 

THKM-12 1200 65,000 35,000 25,000 1000 8 X ax 
1200 8 X 8 X 

§ Breaker has fl)(ed tnp unit 

t U/ L listed Interrupting rat mgs- syrrwnetncal 

, Two breakers of size shown can be T1.Junted Side by Side In this space 

!!l For un it s Wi thout metering When m31enng IS required consult factory for maXlmllm break er space available 

Space 
Used 

18X 

18X 

18X 

18X 

(a) 

17 



Dimensions 
and weights 

AIR-FILLED TERMINAL COMPARTMENT AND OIL CUTOUT-FUSED OR UNFUSED WITH CLAMP 
TYPE TERMINALS WITH 500 MCM MAXIMUM CONDUCTOR. 

TITBi t V"w \ 
TRANSFORMER 
a FLANGE 

SIDE VIEW TRANSFORMER FLANGE 

5 

15 

14.8 
26.3 

21.3 
51 5 

38.4 
384 

38.4 
41 25 

• A = Same height as transforming section. 
t Entire plan area avai lable for cable entrance. 

t 
14.3 

t 
80 

Black = Air-filled term inal compartment. Orange = Oil cutout 

AIR-FILLED TERMINAL COMPARTMENT AND OIL CUTOUT-FUSED OR UNFUSED WITH ONE 
POTHEAD 3 C WITH 500 MCM MAXIMUM CONDUCTOR. 

(B~ 

I 
TW11 
tE 1NOTE \ 
BELOW 

TRANSFORMER 
a FLANGE 

TRANSFORMER FLANGE 

Note Locat ion of WiP ing steeves or stuffing 
boxes lor cable en trancet 

• . IImIl:iImta 
I]] t:I 

Top 14.8 38.4 

5 26.3 38.4 

Bottom 14.8 38.4 
26.3 38.4 

Top 14.8 38.4 

15 51 5 41 25 

Bottom 21.3 38.4 
51 5 41 25 

. A = Same height as transforming section. 
:j: For top entrance additional c learance required , 17.3" max. 
Black = Air-f il led terminal compartment. Orange = 011 cutout 

13 
9.8 

1595 
7.45 

1595 
9.8 
8.32 

10.95 
7.3 

AIR-FILLED TERMINAL COMPARTMENT AND OIL CUTOUT-FUSED OR UNFUSED WITH TWO 
POTHEADS 3 C WITH 500 MCM MAXIMUM CONDUCTOR. 

r 
I-B-j 

I 
SEE NOTE 
BELOW 

TRANSFORMER 
a FLANGE 

TRANSFORMER 
FLANGE 

Note : Locat ion of wiping sleeves or stuffing 
boxes for cable entrancet 

OIL-FILLED SWITCH 

Bottom cable entrance 

18 

21 .3 38.4 8.3 8.0 
Top 

263 38.4 807 7.88 
5 

21.3 38.4 607 7.88 
Bottom 

263 38.4 807 788 

21 .3 38.4 8.3 8.0 
Top 

595 41 25 812 80 15 
26.3 38.4 8.07 7.88 

Bottom 59.5 41 25 712 788 

. A = Same height as transfo rming section. 
:j: For top entrance add itional clearance required , 17.3" max. 
Black = Air-filled terminal compartment. Orange = 011 cutout 

Oil 600 

Oil 2 700 

200 
500 

250 
1200 

S~ . mll :li1lTi1 • J:.'l 

350 
600 
350 
600 
350 

1300 

350 
1300 

500 
700 

500 
700 
500 

1400 
500 

1400 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

AIR-INTERRUPTER SWITCHES 

-G ~~-D-

" 

NOTE Available ~pace for primary leads at 
top and bott om. 

DOUBLE AIR-INTERRUPTER SWITCH 

- • I. _( ._ 

F, -H., F, 0-

NOTE : Available space for primary leads at 
top and bottom . 

AIR-FILLED TERMINAL COMPARTMENT 

[]I~I 
TYPE AK BREAKER COMPARTMENT' 

5 34 .5 50 93 9.25 12 5 X 23 8001 
Two POSi ti on 

15 46 53 168 10.31 13 x 25 1100t 
Two POSi t ion 

5 90 34 .5 69 .5 9.3 7.25 20 x 23 1200i 
Selector 

15 90 46 81 19.4 588 3175 x1975 1500t 
Selector 

· Same heigh t as transforming section. 
t (1) For potheads add 100 pounds per 3/ C or 3-1C sets. 

(2) For fu ses add 200 pounds . 
(3) For lightning arresters add 100 pounds. 

t (1) For potheads add 200 pounds per 2-3/ C or 3- 1 C sets. 
(2) For fuses add 200 pounds . 
(3) For lightning arresters add 100 pounds. 

5 61 .84 50 9.3 775 16 x 23 

15 79 .3 53 1580 90 12.5 x 27 

· Same height as transforming section 
t (1) For potheads add 200 pounds per 2-3/ C or 3-1 C sets . 

(2) For fuses add 200 pounds . 
(3) For lightning arresters add 100 pounds . 

436 1500t 

6.3 2100t 

All dimensions are subject to change without notice and should not be used for construction 
pruposes un less endorsed . 

OUTGOING TERMINATION EQUIPMENTS 

1 to 4 15 39 250 

5 to 8 22 39 400 

· Same height as transforming section. 

AKR -30 32 .5 38 .5 39 700 

AKR- 50 32 .5 38 .5 39 800 

, Same height as transforming section. 
• In some cases the addition of metering will change the dimensions of the 

compartm ent. When meter ing or dimensions for AKR-75 and AKR-l00 breaker 
compartments are required, contact your GE Sales Office for additional information . 

MOLDED-CASE BREAKER OR QMR FUSIBLE SWITCH COMPARTMENT ~ 

Molded-case Breakers 22i 39 15 500 

· Same height as transformin9 sec ti on. 
~ Outdoor Units: doors are not normally furn ished for indoor units. 
, For main ci rcuit breaker larger than 1200 amps dimensions wi ll be increased. 
• In some cases the addition of metering will change the d imension of the compartment. When 

meter n9 is required . contat your GE Sales Office for additional information . 19 



Cuide Form 
Specifications 

<ll 
C 
o 
u 
<ll 

<ll 
(/) 

Fill in number 

Fill in quantit\ and 
rating. cross out one 

Cross out one 

Cross out t\\O 

Fill in rating 

Fill in rating 
Cross out one 
and fill in rating 

20 

Air-filled 
Terminal 

Compartment 

Old Cutouts 

Air­
interrupter 

Switch 

Air 
Selector 

Switch 

Dou ble 
Air­

interrupter 
Switch 

Item \0. 

General Arrangement 

Integral Dist ribut ion Center 
Unit Substa ti on Specifications 
k V A (indoor) (o llldoor ) Secondarv 
Unit Substation(s) . 

These specificat ions cover a complete (oll/{Ioor)(indoor)dist r ibution center unit substation from the incoming line terminals 
to the outgoing feeder terminals. The unit shall be arranged so that facing the front of the unit. the incoming line section shall 
be on the (Ie/i) (righl) and the low-\'ol tage outgoi ng sect ion on the (right (left). 

Ratings 

The subs tation shall have the follo\\ ing self-cooled ratings. 
Capacity. . . . . . . . . . ............ . . . . . . .... . . ... . ............. . . . ....... .... . .. . ... . 
Frequency. . . . . . . . . . . . . . . . . . ................. . 
Phases . . . . . ....................... . 
Incoming 3-wire circuit . 
Outgoing (3) (4) -wire circ uit s .. 

THE UNIT SUBSTATION WILL CONSIST OF THE FOLLOWING COORDINATED COMPONENTS: 

1. Incoming Line Section 

kVA 
60 Hertl 

three 
volts 
\'olts 

I- Air-fil led low-voltage terminal compa rtment shall be mounted integrall y with the transformer with (polhead) (sel 0/ 
clamp· tI"pe lermina/s) for a quantity of . . (sing/e-) (Ihree-) conductor (/ead-) (rubher-) covered cable(s). si/e . 
( I/ C \I) (A WG) entering from (beloll) (ahol'e). 

3- TRANQUELL® (distribution type) ......... . .. kV surge arresters mounted inside terminal compartment. 

I- Set of three. gang-operated. oil cut outs rated (5 k V) (15 k V) mounted in an air-filled terminal chamber integral with the 
transformer. ( Kel" il1ler/ocking lI'illl Ihe /Oll'-l'o/{({ge secondarl" circuil breakers is require,l). 
Set of three fuse link s mounted in above cutouts. These fuses shal l be rated . amperes and will be appl ied on a ci rcuit 
having a short -circuit capacity of. . kVA symmetrical at. . volts. 
(POI head) (sel o/c/al1lp- llpe lermina/s) fo r a quant ity of. . (single-J(llIree-) . conductor (Iead-) (ruMer-) covered 
cable(s) . si/.e. . ( 1/ C I4) (A WG) ente ring from (be/Oil) (abol'e). 

3- (5{({lion) (ll1Iermedi({{e) (Disi riblllion ) class .... . . .. ... . . . kV surge arresters mounted inside terminal compartment. 

1- Two-positio n: ope n-close. three-pole. ga ng-operated. air- interrupter sw it ch with sto red-energy operating mechanism 
rated (5) (/5) k Y. (600 amps cOl1linu ous, 600 amps load il1lerrupling. 40.000 amps aSl"mmelricallllOmel1lan) (1200 amps 
('ol1linuous. 1200 amps load i l1lerrupling. 60,000 amps aSl"mmelricalmomel1lan), (Key il1lerlocking lI'ilh 101l'-I'ol!age 
main breaker mar be required.) 

3- Powerfuses (G E hpe EJ)(5 & C Tl'pe S M45) (5& C TI 'pe SM55) a re to be mounted in separate compa rtment within the 
switch unit accessible through a hinged door mechanically inte rl ocked with inte rr upterswitch. Fuses shal l be rated. 
amperes and applied on circui t havi ng short -c ircuit capacity of . kYA symmet ri ca l at vol ts. 
( Pollwaci) (sel 0/ clamp-{I'pe lerminals) for a quant it y of. . (5ingle-) (Ihree-) conductor (Iead-) (ruhher-) covered 
cable(s). sin ( MCM) (A WG) enteri ng from (heloll) (abol 'e). 

3- (5{(lIion) (/l1Ierllledi({{e) (Di.l"lrib lllion) class kY surge arresters are to be mounted inside the incoming-line 
compartment. 

I- Ai r interru pter. three-pole. gang-operated . selecto r switch rated (5) (15) k Y. 600 amps co ntinuou s and load interrupt ing 
rating 40.000 amps asymmetrical mo men tary. I t will consist of a two-position: ope n-close air swi tch with stored-energy 
mechan ism in series with a two-position. li ne I line 2. dead-break switch. The two switches are to be mechanically 
int erlocked so that the ope n-close interrupter switch must be in the open positio n before the line I- line 2. dead-break 
switch can be operated. (I-':er il1lerlocking o/Ihe il1lerrupler slI 'ilell lI'ilh 1011' breakers is required) 

3 Power fuses (G E Tlpe EJ) (5&C T\'pe S M45) (5& C Tl'pe S M55) are to be mounted in separate compartme nt wit hin the 
switch unit accessible through a hi nged door mechanically interlocked wit h interrupter switc h. Fuses shall be rated. 
amperes and applied on a circui t havi ng short-ci rcuit capacity of. . kYA symmet ri ca l at. . volts. 
(POI head) (5el of" elal1lp-flpe lerl1linals) for aq ua ntit y of . (I'ingle-) (Ihree-) cond uctor (Iead-) (mhher-) cove red 
cab le(s). sile. ( ,'vI C,I-/ ) (A WG) entering from (beloll) (ahol 'e). 

3- (5/aliolJ) (llJIermediale) ( IJ;sl r iiJwion) class. . kY surge arresters a re to be mounted inside the compartment and are 
to be connected to the bus between the two swit ches. 

I - Double air-inter rupter switc h rated (5) (/5) kY. (600 allljJ.1 CUI/I;I/UUU.I, 600 alllp.1 load illlerrupl;ng. 40.00() allips 
a.\\'I111l1elriealmollien/arl") (1 200 amps cOl1linuous, 1200 amps load il1lerruplinK, 60,000 aI/Ips aSl"lIIl11elrieall1loll1('nlarl'). 
Th e eq uipment \\ ill consi'>t of 2 two-pos it io n: open-close. th ree-pole. ga ng-operated. a ir interrupter swit ches. equ ipped 
with stored-energy mechanisms. whic h arc co nnected to a com mon load-side bus. The switches \\ ill be key interlocked so 
that only one switch can be in the closed position . 

3- Power fuses (C E hpe F.J) (5& C Tl'pe 5 M4S) (5& C T l'pe SM5S) will be mounted in a separa te com partment within the 
switch unit accessible through a hinged door that is key inte rl ocked so that both switches must be in the open position 
before the doo r ca n be opened . Fuses shall be rated a mperes a nd a re to be connected to the load-side switch bus. The 
incoming circuit has a short circuit ca pacity of. . k Y A symmetrical at . volts. 
( Polheads) (sel of" clal1lp-flpe lerlllilJals) fo r a quant ity of . (sillgle -) (Ihree-) conductor (Iead-) (ruhher-) covered 
cable(s). sile . ( M e lll ) (A WG) enteri ng from (heloll') (ahol 'e). 

3- (5/alion) (llJIerlllediale) (/)isl ri iJwion) cla ss. . kY surge arresters are to be mounted inside the compartment and are 
to be connected to the common bus between the swi tches and power fuses. 

• 

• 

• 

• 

• 
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Cross out onc 
Fill in ratings "nd 
cross out one 

Standard 
Accessories 

Optional 
Accessories 

Test 
Requirements 

Molded-case 
Circuit­
breaker 

Panelboard 

Fill ill ratings 

Fill in quantity, 
and ra tings 

Fill in qua ntity 
and ratings 

AKR 
Air 

Circuit 
Breaker 

Air-filled 
Terminal 

Compartment 

2. Transforming Section 

The transformer section of the unit substation shall be des igned and huil t in accorda nce with the latest app li cab le NEMA 
Stand a rd s, It s hall be (oil-lilled) (silicune-/illed) se lf-coo led (with fans) a nd rat ed: OA( FA)-60 Herl!. ' , kY A (65 C) 
(55 65 C) , volts delta' primary., ,'volts (\\'.1'1') (del/a) secondary, Impedancc. so und level and voltage co nnections wil l 
be in accordance wit h NEMA Standards. 
The transforme r s hall ha ve four approximately 2'/i percent rated kY A taps. two above. and two below rated primary voltage, 
These ta ps shall be availablc hy mean s of an ex ternally operated manual tap change r for operat ion on Iv when transformer is 
de-energized, Provision for radlocking the tap c hanger is required, 
Diagrammatic name plate l.iquid-Ievel gage (wi t h alarm con tacts) 
Press ure-vacuum gage Dial-t ype thermometer (with alarm contacts) 
Hand hole on cover Provisio n for lifting and jacking 
Drain valve and samp lin g dcvice Rase suitable for "k idding and rolling in am direction 
Top filling connection Ground pad on low e nd of tank - . 
Press ure relief de vice' Fans for auxiliarv cooling mounted on tubes 
Fault rressure rela y Winding tcmper<lture indicator 
'Standard on s il icone transformer 

The transformer core a nd co il s shall be d es igned and built to meet the requirements of "Distr ibution and Power Transformer 
Short-circuit Test Code" ANSI C57.12,90. Each bidde r shall su bmit to the e nginee r for hi s rev iew and approval a co mplete 
listing of all full-size transforme rs of his manufacture within the rati ng ca tego ry cove red by these specifications, 
Each transformer will receive a ll sta ndard commercial tests in accordance with ANSI C57. 12.90 , [In addition. the following 
special tests will be performed on each transformer in accorda nce with applicable ANS I Standards- (impulse test o n 
high-voltage winding) (sound level test) (temperature test at the se lf-cooled ra te).] 

3. Outgoing Line Section 

Consisting of a dead -front ranelboard of the convertible circuit-b reaker type containing indi\ 'idual molded-casc c ircuit 
breakers. manually operated. with thermal -magnetic overcurrent protection assembled into a s ingle unit. Thc panelhoard 
shall be mounted in a mctal-enclosed compartment mounted integral with the transformer. Th e following breake rs arc 
included, 
I-Main air circuit breake r. molded-case. manuallv operated. stati onarv-tvre J-pole. frame. rated, amp, 
am ps, interrupting ca r ac it y at. , \ 'olts. se t to trip at , , amrs, 

, feeder break ers. molded case. manually ope rated. stationarl'-tvpe interrurting rating at volt, as follows: 

Qty Frame Pole 
Ma x 
Amp 

Int errurting Rating 
(Amp) 

Set to Trip at 
(Amr) 

Co nsisti ng of a single Type A K R air ci rcuit breaker of the d rawout co nst ruct ion mounted ina me tal-enclosed comra rtment 
mounted integral with t he transformer. The breaker shall be of the stored-e nergy type and s hall be (lIIa llllallr ) (elee/ricallr) 
o perated , The brea ker s hall be , , a mps frame si7e wit h , amps t rip rat ing , Eac h pole of t he brea ker shall be eq uipred 
with dual magnetic long-time and instantaneous-overeurre nt tripring de\ 'ices, 

Air-filled. low-vo ltage terminal com partment sha ll be mounted integrallv with the transformer with (polhead) (sel 01 
clamp-trpe lerminals) for a quantity of , (single - j (Ihree-) conductor (Iead-) (l'IIhher-) covered cahle(s). si/c 
(l/CI!) (A WG) en ter ing from (heloll) (aho\'e). 
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Notes 

• 



• • VERSATILE AND 
RELIABLE AIR­
INTERRUPTER 
SWITCHES 

• 

• 

• 

• 

Switches are rated for use with Iiquid­
fill ed transformers rat ed 11 2.5 through 
3000 kVa. 2400 through 13,800 vo lts. 

The basic sw itch. incorporating a 
stored-energy ope rating mechanism . 
has an interrupting rating of 600 
a mperes a t a ll vo ltages. T he stored­
energy mec ha ni sm prov id es a positi ve. 
co ntrolled closing and open ing stroke 
independent of th e operator. 

All air sw itches meet NEMA Stan­
dard SG-5 fo r power switching eq uip­
ment. and A0IS I Sta nd ard C37.30. 

Incomi ng-line ca bles ca n en ter the 
top o r bottom of the compartmen t and 
ca n be co nnec ted for either sin gle o r 
loop feed. Cables can be terminated 
with clamp-type termina ls or pothead s. 
T he termina ls are eas il y access ible to 
a pply tes t vo lta ge or chec k the phasing 
of the unit. 

Two observa tion wind ows of shatter­
proof safe ty glass are provided in the 
sheet-stee l door. The wind ows are sized 
a nd located to give an adequate view 
of the switch co ntacts. but are small 
enough to provide ma ximum person­
nel protec tion during inspection . 

Curren t-limiting fu ses can be in­
clud ed in the compartment und er the 
interrupter switch. They can provide 
i nterru pting ca pacity sufficien t to clea r 
a fault a t the low-vo ltage terminal s. 
When fuses are furni shed, the fu se 
co mpartm ent door is mec hanica ll y 
int erl ocked with the switch so the fuse 
door can not be opened unless the 
int e rupt e r sw it c h is in th e OPEN 
po sition. Li ke wi se, th e int er rupt er 

AIR SWITCH CONTINUOUS 
AND SHORT-CIRCUIT 
CURRENT RATINGS 

5 60 
5 60 

15 95 
15 95 
15 95 

600 
1200 
600 

1200 
1200 

40 
61 
40 
61 
80 

sw it ch cannot be closed unless t he fuse 
door is a lso closed . Key interlocking 
with low-vo ltage circuit -interrupt ing 
devices can a lso be furni shed. 

Su rge a rres ters ca n be supplied in 
the swi tch co mpartment fo r added 
protect ion against vol tage surges . 

Two-position Air­
interrupter Switch 

This switc h consists of at wo-pos iti on 
(OPEN C LOSED) , three- pole mech­
anism. All three poles are opera ted 
simu lta neo usly by a non-remova ble 
ha ndle on the front of the sw itch 
com pa rtment. A mec han ica l posit ion 
indica tor is includ ed. 

== 

Air-interrupter 
Selector Switch 

Where there are two se pa rate incom­
ing lines , the interru pter selecto r switch 
gives three positions (LI N E 1/ OPEN / 
LI N E 2). T hi s gives con tinuit y of serv­
ice by al lowing the operator to switch 
from one incoming line to the other in 
case prima ry feed fa ils. or to the OPEN 
pos ition fo r planned maintenance. 

The unit co nsists of a two-positi on 
(OP EN / C LOSED) air -interrupter 
switch in se ri es with a two-position 
(L1 N E 1/ LI N E 2) se lecto r switch . The 
se lecto r switch is a dead-break device 
and is mecha nica ll y interl ocked so it 
cannot be opera ted unless the inter­
rupter switch is open. 

Double Air­
interrupter Switch 

This three-pos iti on(L1 NE lOP E1\' 
LI N E 2) switch is a lso used where 
there a re tw o se para te incom ing lines, 
and al lows the operator to switch from 
one 11I1e to the other, or to O PEN fo r 
planned mai ntena nce. 

The double sw itch has the advan tage 
of isolating the two lines. permitting 
maint ena nce of one line wh ile th e 
other line is energ i7ed a nd reducing the 
proba bilit y of fa ult tra nsfer from one 
cable to the other. Th is is acco mpli shed 
by using two two-posit ion (OPEN 
CLOS ED) a ir-interrupter switches, key­
int er loc ked so bo th inc o min g lin e 
sw itches cannot be closed at the sa me 
time . 
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Selection and 
Application Information 

SURGE PROTECTION 
It is reco mmend ed tha t proper surge 

a rresters be insta lled a t the prim ary 
ter mina ls of the su bsta tion. in orde r to 
protec t the inco ming line equipment 
and transfo rmer from vo ltage surges . 

If it is not poss ible to loca te the 
surge protecti on at the transfo rmer 
incom ing line equipment. furt he r inves­
tiga ti on should be unde rtake n to de­
termine if sa fe surge vo ltages ca n still 
be ma inta ined . 

SURGE ARRESTERS 
To determine the type and rating of the 

arrester best suited to a particular system 
it will be necessary to (1) determine the 
characteristics of the incoming circuit 
supplying the substation primary ter­
minals with respect to grounding , as de­
fined in the IEEE Standard for surge 
arresters, (2) shielding as defined in one 
of the ANSI guides for arrester applica­
tion - C62.2 or C62.22 , and (3) loca­
tion of other equipment in relation to the 
transformer . 

'l.~. 

~ 

2400 

4160 

4800 

6900 

7200 

12470 

13200 

13800 
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APPLICATION OF UNFUSED INTERRUPTER SWITCHES 

liI-., •• liI'I'J.l.E~ ~ ~ 't'.ll~ -
Transformer 112.5- 1000- 112.5- 2000- 112.5-3000 

kVA 750 2500 1500 3000 

Air Switch X X X X X 
Oil - filled Switch X X:j: X X X 

Oi l Cutou ts X - X - X 

:j: At 2400 volts , the oi l- f illed switch can be applied on transformers up to 1000 kVA. 

INTERLOCKING 
To safegua rd perso nnel a nd reduce 

switch co nta ct ma intena nce. the high­
vo ltage switch should be operated while 
de-energized or while carrying only the 
mag netizi ng current of th e tra ns­
fo rmer. 

Key interlocking the high-vo ltage 
swi tch with th e low-vo lt age ma in 
circuit brea ker ma kes it necessa ry to 
remove the low-voltage load befo re 
opening the high-vo ltage switch. When 
specified. this fea ture is included on 
GE Substa ti ons. 

FUSING 
F uses. whil e ava il a bl e for air 

switches a nd cutouts, are not ge nera ll y 
req uired o n Int eg ra l Di stributi o n 
Ce nters. A plain interrup ter switch 
does not invo lve the ex pense a nd coor­
dina tion problems of fu ses a nd it is 

FUSE INTERRUPTING RATING, 
RMS AMPERES 

adequa te for a ll units that can be 
p rotec ted by remote over-c urre nt 
relays. 

Sometimes. though. othe r loads on 
the circ ui t a re grea t enough that the 
Natio nal Electrica l Code req uires fuses 
on the incoming side of the substation . 
For exa mple. if the kV/\ size of the 
substa tionis less thana bout 1(4to I 6 
of the tota l load on the feeder. a n 
interrupter switch and fuse co mbi na­
tion shoul d be used to pro tect the uni t 
agai nst short circ uits. 

Minimum suggested primary fuses 
are listed in the table on page 15 for the 
se lf-cooled rat ing. 

It is essen tia l that the coord ina ti on 
of fuses wit h other pri ma ry and secon­
da ry devices be chec ked before se lect­
ing the fuse rating. 

Fo r furt her information on GE 
cur re nt-limiting fu ses a nd oi l cu tout s 
wi th fuse link. refer to GET-6779. 

~."" ill! ~ ..:......, Cll':'lml 
~~:t I"".~-r· 

I~'l' -
11000 50,000 27 ,500 

11000 50,000 27 ,500 

10000 50,000 25,000 

5000 50,000 25,000 

5000 50,000 20,000 

7000 50,000 20,000 

7000 50 ,000 20,000 

7000 50,000 20,000 

• 

• 

• 

• 

• 
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