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Dimensions and Weights- 15 kV 10 480 Volts 

Dim.n.lon. In Inch •• ... 
"A" "8" '" "E" 
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Talgl 

W. li hl 
In Pound. 

5880 ,m 
1$30 
9320 

10110 
12300 
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CJ Standard Ratings and Characteristics CJ 
• • TRANSFORMER 

RATINGS 

• 

• 

• 

• 

The avai lable incoming power 
supply determines the primary volt­
age and t he freque ncy of the ~rans­

former. T he voltage that is required 
by the load determines the second­
ary voltage. Present load, pius aJlow­
ance for growth, determines the kVA 
rating of the transformer. Trans­
forme rs with specific combinations 
of voltages and kVA ratings are 
available as standard units. 

All standard secondary substation 
transformers are three-phase, 60 H z 
with high-voltage wi ndings, delta­
connected . 

• STANDARD 
kVA RATINGS 

500 kVA 
750 kVA 

1000 kVA 
1500 kVA 
2000 kVA 
25 00 kVA 

• 
STANDARD HIGH­
VOLTAGE RATINGS 

All D elta : 
2400 Volts*' 
4 160 Volts 
4800 Volts 
6900 Volts 
72 00 Volts 

12000 Volts 
12470 Volts 
13200 Volts 
13800 Volts 

P rimary voltage ratings are sup­
plemented with four approximately 
2 V2-percent full-capacity taps, two 
above and two below normal. This 
combination aliows compensating for 
either a higher or a lower than nor­
mal sustained primary voltage. 
* Not standard above 1500 kVA . 

= , c = 

• 
STANDARD LOW­
VOLTAGE RATINGS 

20BY/ 120'i- 480Y/277 
480 

+ Not standard ahove 1000 kVA. 

Secondary voltage ratings are ap­
proximately 4.2 percent above the 
new standard motor volt ages ( 460 
and 230 volts) , allowing for voltage 
drop in the line between the substa­
tion and the motor termina ls without 
operating the motor at subnormal 
voltage. Motors and control operate 
satisfactorily on voltages 10 percent 
above or below rating. 

Secondary lighting voltages are 
standardized at the voltage rating of 
the lamps ( 120 volt). Lamp oper­
ating performa nce is fairly critical 
to voltage. Overvoltage causes over­
heating a nd subsequent short life of 
light ing equipment, while unde r­
voltage reduces illumination output 
and may have adverse effects on t he 
operation of fluorescent lamps. T he 
120-volt rating for lighting trans­
formers normally gives the best 
results. If the regulation is then too 
great. it is the usual practice to cor­
rect it with a small voltage regulator 
installed on each feeder. 

• RATED FULL-LOAD CURRENTS OF TRANSFORMING SECTIONS 

Primary 

I Secandary 

'VA 
line-Ia. line Vall s line-Ia.line Vall s 

,,,,, 4160 "oo "oo 7200 12,000 12,470 13,200 13,800 ,'" "" "" '" --'oo '" 69.4 60.1 41.8 40 .1 24.1 23.1 21.9 20.9 1388 1203 '" '" "" '" '" 90.2 62.8 60.1 36.1 34.7 32.8 31.4 2082 1804 "', m 
'000 '" '" i20 83.7 80.2 48 .1 46.3 43.7 41.8 2776 2406 1203 '" "oo '" "8 'SO '" "" 72.2 69.6 65.6 62.8 

I 
1804 1443 

""" "" '" '" "" 96.2 92.5 87.5 83.7 2406 ln5 
2500 '" ,0> "" "'" '" 115.5 "" '" "'" 2405 
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c=J Standard Ratings a nd Characteristics c=J 
• 

STANDARD 
IMPEDANCES 

kVA Percentage 
Impedance 

SOO .. , 
750.2500 S.75§ 

~ iOOO-kVA units with 480 V (delta or 
wye) low voltage aTe available with 
optional 8_peTCent impedance. 

• 
AUDIO SOUND 
LEVELS 

All transformers have an inherent 
sound caused by the alternating 
magnetic flux in the core. The sound 
level is proportional to the kVA size 
of the transformer. W hen, due to 
special application requirements, 
standard sound levels are objection­
able, take the following steps: 

1. Install the transformer where 
sound will be least objectionable. 

2. Use flexible conduit connections 
to prevent sound from being trans­
mitted to other locations where it 
may be objectionable. Use auxiliary 
vibration dampers if needed. 

3. Design transformer rooms of such 
a size and shape that they will mini­
mize sound. 

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

4 

• 
STANDARD SOUND 
LEVELS 

Self-cooled 
Sound leveb , Decibel. 

Ra ting Without With Fan, 
kVA Font Running 

'00 " " 750 58 " 1000 58 " "00 " " 2000 

I 
61 67 

2S00 " " 

• 
PROVISION FOR 
FAN COOLING 

Cooling fans for VaporTran® 
transformers will increase the trans· 
formers capacity 50 percent at 30 C 
ambient. Provision for adding fans is 
inherent in all units rated SOO·k V A 
and above. 

It includes: 
1. Capacity in all current-carry­

ing parts for fan-cooled rating. 
2. Provision for thermometer re­

lay to control fan from liquid 
temperature. 

• DIELECTRIC TESTS OF 

Nominal ' ow 

• 
LOADABILITY FOR 
AMBIENT 
TEMPERATURES 

The VaporT ran transformer is re­
sponsive to lower ambient tempera­
tures. Loadability increases signifi­
cantly in ambients, below 30 C 

Ambient 
Temperatu •• 

Degrn. I 
Centigrade 

o , 
10 

" 20 
25 
30 
J5 

" 

Per Unit 
load, 
Self 

Cooled 

1.42 
1.38 
1.3A 
1.27 
1.18 
1.09 
1.00 
.90 
.80 

Per Unit 
Load. 

'"' Cooled 

1.60 
1.60 
1.60 
1.60 
1.60 
1.56 
1.50 
1.44 
1.33 

WINDING INSULATION 

Impuls. TeslS 
Insulolion SY Ilem ". Frequency 

I 
Clan Vollag. Te.t Chapped Wove Full Wove 

I Min. Time to 
kV kV kV kV kV C.u t fla .hover, kV C'GST 

I I 
Mic ro .. cond. , 

1.2 30 1.2 10 J6 1.0 30 

2" " 2.' 15 ,. 1.25 " •• 60 , 19 69 1.5 60 
8.32 75 • .7 26 as 1.' 75 

14,4 95 " " 110 1.' 95 

• 

• 

• 

• 
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'---____ ..... 1 Standard Features IL--___ -----' 
HISTORY 

The hi s tory of the \aporil.a ti oll­
CtHlk:d transltll"ll1cr da\t:s all the \Va,' 
back to lH9.t . ",heu thl' fin! pate nt wa'~ 
iSSlIl'd to II . t\. Howland, Work <:Ollliu ­
llt'd and olher paknh Weft' is:'Ul,d in 
til(' l'arl~' 1900's. CE ~Ia rl cd ib n· 
pl'riuwn tat iou 011 thL' ('()lIcep' in tlU' 
IH,,,)(J's ami ou t of this adi\ i l~ ollwr 
patents \\'l' I"e i~'lled ill till' l'arl~ 1960·~. 

III 19£ii, ti l(' ~I edillm Tramfurnll'r 
De partmcn t ill B Ollll'. Georgia h:sll'd 
\'ariou:> Illethod s of ;Ippl yin~ \ .lpori z.l­
tioll coolill)..( to trauslimncl"s. illdudiu,l! 
the US( ' of an cnc<lpsulatcd c orl' ;Iud 
coil . Frmll W7U to HJi4 . GE 's Corpo­
rate Ik~l'ar('h and Dc\"t: lopnlt.'1I1 Op­
emlion refined the "ehall!.!t' of :. tatt·" 
tt'l'hnolo).!~ u,ed in \apot'izat ion co()l· 
in /! . Thi~ lest cllcompasst·d Ii\(.' chant.:­
in g of liquid dielt.'dric iluid, into 
vapurs a1l(1 the cfTe<:tin'nl',~~ of tilt' 
prol't,'s~. 

111 1975 CE dcn: loPl,d ,I \:lpor­
iz;ltion -l'ooling techniqul' that ~pra~' l'd 
a liquid onto the curl' amI cui!. The 
nc ,~ t ~' t ' ar sevl'r,1I full -s ized tran s­
formers were huilt a1l(\ opcrah,d usin1,! 
tht' spra~ -coo led tl'd11liqlll'. Furtill'r 
te~ting d('mom tratcd thl' Il:asi hilit ~, of 
a more dlkie nl and t'('On()lIlieall neall~ 
or \;lporiulion cooling fur lramfor­
nU'r~ - pool hoili ng, A variet y of ekt,­
trica! and in!>u!ation te!>h were per­
fOfmed ami M!\'cral prototypt'» were 
built usin,l! th e poo! -hoilin,l! tel"hniq ue, 

Alter string:cnt testing, GE hl'l'aml' 
satistl cd that aJ1lhe strict d l's ign nitc­
ria h,ld been met. The \ 'aporTran ' 
translilnller is Ihe answer 10 thc uced 
fi:)r a trulv non-Ilammahle, \t.'t l'('(mom­
ieal tran'sfOrml'L TiH'se fcatu f('s and 
the one!> that fo llow make \ 'aporTrall 
tht' 1 fend in tnlll sfonllen orlhc f.,lure, 

NON-flAMMABLE 
INSULATING flUID 

The imulalin,l! fluid is II fuJ1y halo­
gellatl'( l haloearhoTl with tht, eht' rnieal 
naml'. triehlorotrilluorol'lhane. fami ­
liarly known a!> U-1 13. It i, cUl'I'elltly 
lIsed indH~t rial1~' in a \ arit'ly of appl ka­
tiou ~ - must notably a!> a clean in)! 
a~t'nt an d rcfri ,l!erant. 

H- 113 is non -fl ammahlt·. Iht'r~fon ' 
1l1t'eting the fin' saft't~" requ in: rnents in 
para,l!r'aph 450-24 oflh~ National Elcl'-

trical Code and O SIIA Directhe 100-
5·1. It is con sitlt'rl,d wperior 10 tht' liq ­
uids currentI\' ofli:rcd ii)r non-l1arn­
Imihle tramf;Jrllle!' app1ieattons be­
eause Ihose li1luids ;tIl ha\ t' defin ite fire 
and fla!>h poinh . u~uall~ in execss or 
3OOC. 

H-1I3 i~ pmel'~'t·d to meet G E '~ di-
1'let'tric spccilkatiuns anef it arrin'~ at 
the plant in Honll' , It h" ... IX'ell thor­
ou~hl~ " lestcd and ha~ provcn CUUl­

patibility with st,lIIdanl in sulati on 
materials, Thc \'aporTralt tran sformer 
uses the pOIll-hoilin g tl'c!lniqut> which 
allows the cure and coil 10 always he 
totally illllllt'ncd in dit-Iectric fl u id 
similar to a con\'enlional liquid unit. 
This C'Ompat i hilit ~ e nahlc!> the \"apor­
Tran 1r.lIlsron ll e r to illl'Orporate GE 's 
prown ('ore and mi l te('hnolo,l!Y, 

CORE-AND-COIL CON­
STRUCTION FEATURES 

All GE \ '''porTran tr;llll>forlHers ,Ire 
huilt with rl'<:tan~wl;Jr windings and 
eOT(', T hc rel· tan,!.!ular eorc-and-coil 
constru<:tion reducl's tht' siZt, of the 
tank whit'h re,ults ill Sll\ iugs in \\'eight 
and fl oor spal't' , 

Fir ~ t . thc luw-nJ!tage coi" are 
WOUH(l on a fcctangular lim n which 
~i rnubles the rectangular cort' le,!.! and 
SCf\'es as tht' main support for a11lhc 
Windings, Thc~e coi ls are of sheet 
wind in,!.! C'Onstrudioll usinf! strip l'{l11-
ductCJr~, An adllt'siYe-(:oated ck'Ctri­
l'ill-~l'ade pape r is uscd as the in ~u la ­
lion Iwl\\'("t'n cal'll IO\\'-\'oltagl' tum, 

TIl<.' hif!h-\'oltl,l!e l'() ils arc won nd, 
under tension, m"er tltc low-\"oltaf!e 
coils and an: of layer-wound u)I1sl ruc­
lion mi n)! 111m -insulated wire , Film ­
insulated wire is used hccaust> il b l., ,\s 
hulky {h,ln paper. has higher dielcctric 
st rcn,!.!th on il \'o!ts-per-mil hasis. and 
dnes not tend to split or cral,k whell 
~mall radim hends are made. To pro­
vidc insulation hetwcl'll cach la\'('r in 
the hi.l!h-\'()!tal!e windill,l!s. an eittt"i­
ca l-g rad e adhesivc·coatcd paper is 
used, 

After eom pl cting the windiu,l! proc­
ess tht' high - and low-voltag(' (.~)ib arc 
clamped to the desired dilllCllSiolls. 
They ;Irc then ovcn haked at a telll­
pe rature which causes the adhesive 
<:oating Oil the paper to hond the adja­
cent l'{lIlductors and wirc!> together. 
Tht' resu ll is a winding structure whic h 

Film -""lila""" On 
tond>JC:IOI II SU""9~1 and lu, 
b .. " ~ 1I>0Il pa~f Olld tel' on 

Co ... ond-toil ouembly and . .. po.".u<lufe 
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'--____ ---'1 Standard Features .... 1 ____ _ 

CORE-AND-COIL CON­
STRUCTION FEATURES 
(Cont'd) 
has hi,!.dl ~hOl'I-dreuit ~ t]'('nl!th and 
high l'1('Ctrical stress with stand capa­
bility. 

The corc has a rectangu lar cro~s ~l'("­
lion in hoth ICI! and yo\.;e. It b con­
strul'it.:d of !>iliconc grain-oril"nll'd 

• 

-
,~ 

o,......a ,»\) ,t,>>>W 

. ....... ; ",,>}'>\' )\)\l 

2: ""W)lU"W 

" ,. 

Bolted porcela in 
bushing design 
prov ides eose of 
maintenance. 

steel larninatiolls which n·duc(' size, 
sound and losses in the fini~hed core. 

The rect angu lar t ore 11.'),!:s sene as 
the main support for the l~)ils ami arc 
clam ped with stru<'illral memhers at 
the top :lnd bottom )'okcs. The top and 
bottom slructuralllll'rnbt'fS Me bolted 
together with cud chanllc ls after 
asscrnbk of the coils on the lee:~ . Th is 
forms a ('OTlljXll'l stmclurc of ('Ore and 

coil which rl'strains both axial and "'­
dial lllo\clll cnL c~senti;.1 to \upc rior 
short-circuit stren,l!th. 

In addition to tilt' strudure H'quirt'd 
to rc~tl'aiu the I1lm'(,Il1eut of the l'oils 
on the corc. :I. eompaC't super-structure 
su pporb the leads and \\"edgC-I~ Jll'. 
no- Io,1d tap changer which is d('~i,l!lIed 
10 withstand Ilu.' full short-circuit cur· 
rent of the tramfoflnN. 

Cool ing tubes are swaged 
at the ends for extra 

/s trength and individually 
--....L leak tested during production. 

~ ........ '-' .... '.:::::::::: ~ 

~~"''. -l!~~ ~~ ~ 
~""~~~ ~ il\.''''~~ ~~~~~ 
~~""~~ 

~:::::~~~ s-. .... ~~~~ 
a 
. -
*~~~ 

I 
( 

~. 

I 

• -, 
'\Flanged bose can be rolled 

or skidded in any direct ion . 

--'-..., -
.. , 

Tonk cover and 
condensor assembly 
are we lded to ma in 
tonk to assure 
effect ive sea ling. 

• 

• 

• 

• 

• 
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L..-____ -JI Standard Features LI ____ ---I 

LEAK·RESISTANT WELDED TRANSFORMER TANK CONSTRUCTION 

The tank of the V aporTran ® transformer provides 
a secure e nclosure for the core-aod-coi! assembly, as 
well as connecting to and supporting the condenser 
assembly . The separate components-main tank and 
condenser-are subjected to strenuous leak tests before 
being welded together and the complete unit is further 
tested after being fi lled with fluid. 

The base of the unit is designed to allow for rolling 
or skidding in two directions to facilitate installation. 
T he tank walls and cover locate the high-voltage and 

BUSHING 

The bushing design utilizes bolted construction with 
proven gasketi ng techniques and materials compatible 
with the liquid dielectric. Both high-and low-voltage 
bushings are externa lly removable without the neces­
sity of removing the tank cover. Th is enables easy 
bushing replacement should accidental damage ever 

fl ;:~~mm§= -;i:§~m§ 
~! ------::::::: ~ ............. ,,«I • ................... u... .. .............. ", ... 
WIJUUil&................ .. ................. «T1 • 

Q'u· ...... , ...... u.... .. ........ II".uuu;q 
..................... 41( 

I 

11=';=--,. 
High_vohag~ bu.hing. 

• .J 
t. 

• 

low-voltage bushings and accessories in the m ost con­
venient locations for assembly of primary and sec­
ondary connections a nd for observation and operation 
of accessories as needed during operation_ 

The tank cover a nd condenser assembly is welded 
to the main tank to assure effective sealing of the unit. 
Cooling tube ends are swaged and submerged arc­
welded to tube headers and individua lly leak tested 
during their production process. 

DESIGN 

make such replacement necessary. 

The porcelam bushings provide good mcctw nical und 
electrica l stre ngth, dime nsion stabili ty. and the rm al 
and chemical resistance-ma king the m idea l for an ap­
plication demanding high re liability. 

• 

.. 

-

...-.....-

... ac .. Ub .,G 

.. w.o .... ". iC_ 

.. .......... ,&0_& .. .. 

...... n.u.H'.u ••• n • 

......"n .... n.naGHdi'll 
•• D ••••.• ,'.··Ufi" ... ... 
........ , ......... nt ... ,w 

M M1.\f,u_'UiIU"OCU 
·'Tt ~~lti·'·'i'i" " • 

r 

law_voltage b".hing. 
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,-------,I Standard Features and Accessories 1-1 _--' 
STANDARD FEATURES 

= 

-' 

T he instrumentation and operating mechanisms are 
grouped together for ease of observation and operation. 
The liquid level gage. dia l-type thermometer and pres­
sure-vacuum gage are located together o n the tan k for 
easy readabi li ty. The operating mechanism for the no­
load ta p changer is located on the tank wall for ease 
of operation, and is equipped with a cover that also 

OPTIONAL ACCESSORIES 

• 

r ...... , .. ,' ..... 
• 4' ••••• , ••••••••••• , .. ... ,', ......•...... , ... ...... , .............. .. 

I
·· .. ·• .... ·, ...... · .. · ... , .••••.......... -
~·~,·······N . 
.~U"·"·II . 
.. 'UU ......... ' 

~ 
~~~ e 

J 
~·1 
J 
• \. 

... , ........... . .... '", ... , ....•....•. .. •....•.....•• "' .. ' .. .. ...... " ............ . 
................... " '. 

---.,. ............. . 
I ••••••••••••••• 

, .....•.•.....•. 

• Filling valve 

• D rain va lve 

• P ressure relief device 

• Dial Type liquid thermometer 

• Magnetic dial-type liquid level gage 

• P ressure-vacuum gage 

• P ressure switch 

• Lifting lugs 

• Grounding pads 

• Stainless-steel diagrammatic nameplate 

• T ap changer for changing deenergized taps 

serves as a lap position indicator. 
For ease of handling and installation, sturdy lifting 

lugs are welded into place on top condensor unit for 
lifting by cra ne. 

T he base is designed with bolt holes for easy tie 
down. It is constructed for rolling. skidding or sliding 
in any direction. 

The VaporT ran transformer design offers optiona l 
fan capabi lity never thought possible with a liquid­
filled transformer. T he high cooling efficiency of the 
dielectric Auid means that the add ition of fans can 
greatly increase the loadabi lity of the transformer up 
to 50 t;"'c . F an cooling on oil units will only add from 15 
to 25 (""'c, and on open dry on ly 33-1 3% . See page 4 
for loadability at different ambient temperatures . 

• 

• 

• 

• 

• 
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L--___ --JI Finishing and Testing L-I ____ --' 

PAINT FINISH 
Prior to painting, the tanks, and 

cooling tube units are shot blasted to 
white metal. They are flow coated 
with one coat of primer and baked. 

An intermediate flow coat of 
enamel is then applied and baked. If 
the unit is for outdoor application a 
third flow coat is applied and baked 
to give a minimum film thickness of 
two mils. 

Final finishes use an air dry enamel 
which is applied by either the hot air 
spray or conventional cold spray 
methods. 

The standard paint finish color is 
ANSI Number 61, Light Gray, 
Munsell Notation 8.3G 6.1010.54. 

Optional colors available are: 
Color ANSI # Mun •• n Notalion 

Light Gray 70 5.0 BG 7.0/ 4.0 
Dark Gray 24 10 B 2.4 / 1.18 

STANDARD TESTS 
The following: tests will be made on 

all translOrmers but not necessarily in 
the Set/llence listed. All tests are per­
fonne( in accordance with the latest 
revision of ANSI Standard Test Code 
for Transfonners, C57.12.90-1980. 

1. Resistance measurements of all 
windings. 

2. R atio tests on the rated voltage 
connection and on all tap con­
nections. 

3. Polarity and phase-relation tests 
on the rated voltage connection. 

4. No-load loss at rated voltage on 
the rated voltage connection. 

5. Exciting current at rated voltage 
on the rated voltage connection. 

6. Impedance and load loss. 

7. Applied potential tests. 

8. Induced potential tests. 

fOR OUTOOOR UNIn 

SHOT BLASTED 

PRIMER 

INTERMEDIATE COAT 

FINISH COAT 

Standard paint ~nil h calar il ANSI Number 6 1, light Gray , Munlell Nata tian 8.lG 6.10/0.54 
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,--_--,I Incoming Termination Equipments 1,--_--, 
FOR VAPORTRAN · SECONDARY SUBSTATION TRANSFORME RS 

• AIR·FILLED 
TERMINAL 
COMPARTMENT 

This is a simple metal enclosure 
to safeguard personnel when the 
substation is connected directly to 
the incoming high-voltage line. It 
can be supplied with either clamp­
type terminals or potheads to termi­
nate the incoming-line cables. The 
low cost of this section makes it 
ideal when over-current protection 
is provided elsewhere. 

The compartment 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 fittings. 

Potheads can be supplied with 
special fittings such as wiping sleeves, 
stuffing boxes, armor clamps, or con­
duit couplings for any of the com­
mon types of cable. 

• 
OIL 
CUTOUTS 

If fuses are required. oil cutouts 
are the most economical interrupter 
switches available. The three-pole, 
two position. (OPEN/ CLOSED) 
cutouts are operated simultaneously 
by a handle accessible through a 
hinged door on the end of the com­
partment for 5 kV and on the side 

' 0 

for 15 kV. Cables and other live 
parts are completely metal enclosed. 
They are not accessible through the 
operating door, so operators are pro­
tected. 

Either clamp-type terminals or 
potheads can be used to terminate 
cables. The compartment can be 
specified by the customer for single 
or loop feed , top or bottom cable 
entrance, indoor or outdoor installa­
tion. 

Switch contacts of the cutouts are 
completely metal enclosed. The con­
tacts operate under oil, completely 
submerging the Arc Aame during cir­
cuit interruption. The cutout can be 
supplied with fuses which will clear 
fault currents up to 11.000 amperes 
at 4160 volts and 7000 amperes at 
13,800 volts. 

• VERSATILE AND 
RELIABLE AIR·INTER· 
RUPTER SWITCHES 

Switches are rated for use with 
VaporTran transformers rated 500 
through 2500 kVA, 2400 through 
13.800 volts. 

The basic switch. incorporating a 
stored-energy operating mechanism, 
has an interrupt in&: rating of 600 
amperes at all voltages. The stored­
energy mechanism provides a posi­
tive. controlled closing and opening 
stroke independent of the operator. 

All air switches meet NEMA 
Standard SG-5 for power switching 
equipment ;lnd ANSI Standard 
C37.30. 

Incoming-line cables can enter 
the top or bottom of the compart­
ment and can be connected for 
either single or loop feed. Cables can 
be terminated with clamp-type ter­
minals or potheads. The terminals 
are easily accessible to apply test 
voltage or check the phasing of the 
unit. 

Two observation windows of shat­
terproof safety glass are provided in 
the sheet-steel door. The windows 
are sized and located to give an 
adequate view of the switch con­
tacts, but are small enough to pro­
vide maximum personnel protection 
during inspection. 

Current-limiting fuses can be in­
c:1uded in the compartment under 
the interrupter switch. They can 
provide interrupting capacity suffi­
cient to clear a fault at the low­
voltage terminals. When fuses are 
furnished , the fuse compartment 
door is mechanically interlocked 
with the switch so the fuse door can­
not be opened unless the interrupter 
switch i$ in the OPEN position. Like­
wise, the interrupter switch cannot 
be closed unless the fuse door is also 
closed. Key inte rlocking with low­
voltage circuit-interruptin g devices 
can a lso be furnished. 

Lightning arresters can be sup­
plied in the switch compartment for 
added protection against voltage 
surges. 

• 

• 

• 

• 
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Incoming Termination Equipments IL-_----' 
FOR VAPORTRAN " SECONDARY SUBSTATION TRANSFORMERS 

• AIR-INTERRUPTER SWITCHES (Cont'd) 

Two-position Air­
interrupte r Sw itch 

This switch consists of a two-pasi­
lion IOPEN CLOSED I. three -pole 
mechanism. All three poles are oper­
ated simultaneously by a non -remov­
able hand le o n the from of the switch 
compartment. A mechanical posit ion 
indicator is included. 

• 

Two-pos it ion Air­
inte rrupte r Switch 

AIR SWITCH CONTINUOUS 
AND SHORT-CIRCUIT 
CURRENT RATINGS 

15 95 
15 95 
15 95 

600 
1200 
1200 

40 
61 
80 

Air-i nterrupter 
Se lector Switch 

Where there are two separate in­
com ing lines, the interrupter selector 
switch gives three positions (LINE 
l/OPEN/ L INE 2). This gives con­
tinuity of serv ice by allowing the 
operator to switch from onc incom­
ing line to the other in case primary 
feed fails, or to the OP EN position 
for planned maintenance. 

The unit consists of a two-position 
(OPEN/ CLOSED) air-interrupter 
switch in series with a two-position 
(LINE l/LINE 2) selector switch. 
T he selector switch is a dead-break 
device and is mechanically inter­
locked so it cannot be operated un­
less the interrupter switch is open. 

Air-interrupter 
Selecto r Switch 

Double Ai r­
interrupte r Switch 

This three-position (LI NE 1/ 
OPEN/ LI NE 2) switch is a lso used 
where there are two separate in­
com ing lines, and allows the opera­
tor to switch from one line to the 
other. or to OPEN for planned 
maintenance. 

The double switch has the advan­
tage of isolating the two lines, per­
mitting maintenance of one line 
while the ot her line is energized and 
reducing the probability of fault 
transfer from one cable to the other. 
This is accomplished by using two 
two-position (OPEN / CLOSED ) 
air-i nterrupter switches, key-inter­
locked so both incomi ng line switches 
cannot be closed at the same time . 

.- . • 
• 
• 

Doub le Air­
interrupter Switch 

- I 
I 
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'---__ ---JI Application Information .... 1 ___ _ 
SURGE PROTECTION APPLICATION OF UNFUSED INTERRUPTER SWITCHES 

There are three classes of va lve­
type lightning arresters available; 
D istribution. I ntermediat e and Sta­
tion Class. Intermediate and Stat ion 
Class arresters generally provide 
greater protective margin for the 
equipment than Distribution T ype. 

T he selection of arrester rating 
a nd class require reference to the 
following bul!etins: 

Arre ster Class 
D isl rihlltioll 
I llknul'dialL' 
Statio!] 

De scriptive Bulletin 
C EH-:3:31J 
(:E:\ -I IOfl(i 
(; ET-(j(J.'5 \ 

INTERLOCKING 
To safeguard personnel and re­

duce switch contact maintenance, 
the high-voltage switch shou ld be 
operated while de-energized or while 
carrying only the magnetizing cur­
rent of the transformer. 

K ey interlocking the high-voltage 
switch with the low-voltage main 
circuit breaker makes it necessary 

High Voltoge 2400-48000V 

Trensformer 500- 1000-
kVA 750 2500 

Air Switd, X X 
Oil Cutouts X -

to remove the low-voltage load be­
fore opening the high-voltage switch. 
W hen required, this feature IS In­

cluded on GE Substations. 

FUSING 
Fuses, while available for ai r 

switches and cutouts, are not gen­
era lly required on Integral D istribu­
tion Cen ters. A plain inte rrupter 
switch does not involve the expense 
and coord ination p roblems o f fuses 
a nd it is adequate for a ll un its that 
can be protected by remote over­
current relays. 

Sometimes, t hough, other loads 
on the circuit are great enough that 
the National Electrical Code requires 

6900-1200V T2000-T3800V 

500- 2000- 500-2500 
1500 2500 

X X X 
X - X 

fuses on the incoming side of the 
substation. For example, if the kVA 
size of the substation is less than 
about 1/ 4 to 1/ 6 of the total load 
on the feeder, an interrupter switch 
and fuse combination should be 
used to protect the unit against 
short circuits. 

Minimum suggested ?rimary fuses 
are listed in the table on page 13 for 
the self-cooled rating. 

It is essential that the coordina­
tion of fuses with other primary and 
secondary devices be checked be­
fore selecting the fuse rat ing. 

For further inforillatioll on CE 
t'lirrell t -lilllitin~ fmn. reli-r Itl CET-
6',lJ. For inlimnation on oi! l"1I101lh 
and 1"11\(' !ill"~. rt·kr III C E.\-'WI. 

FUSE INTERRUPTING RATING, RMS AMPERES 
Oil Cutouts Air Switch With 

Operoting With Air Switch With 
Type SM-4S 

Voltoge Fuse Link EJ Fuse 
S&C Fuses 

(As ymmetrlcol) (Symmetricol) 
(Asymmetrical) 

2400 11000 50,000 27,500 

4160 11000 50,000 27,500 

4800 10000 50,000 25,000 

6900 5000 50,000 25,000 

7200 5000 50,000 20,000 

12470 7000 50,000 20,000 

13200 7000 50,000 20,000 

13800 7000 50,000 
1 

20,000 

'2 

• 

• 

• 

• 

• 


