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c) overheador underground
d) primaryswitching.

Forfeederorloadclrculta,determine

8) mmberofCircu%ts,
b) capacityofc%rcults,
c) voltageandphase, and
d) overheadorunderground

l%btiry1991

supplyrequired,and

thefollowin~conditions:

distributionrequ%red.

Finally,cmsidercoordinationofcircuitprotectivedevices
Ima=aensupplyandfeedercfrcults.

5.s.3 swicc~ ● Designthesubstac%onwithadnhum of
incoming-lineSwitehtngcomafstmtwf.tbgoodmaintxmamceandoperation.For
ratingofequipment,referto&#XL-MDBK-MMM~3,~. ~’”m
considerthemethodsdescribedtmpares5.S.3.1through5.5.3.3.

I 5.5.3.1W=vft MS#SQK&. Circwitbreakersshouldbeutilizedonlywhen
thecircuitinterrupelngorrelayingrq,drementsdonotallowtheuseof
switches.Providea dixconmeczamdbypasswitchingfeatureswheredrawout
circuitbreakerscamocbeutilized.

5.5.3.2 SwitchesaracomredinSection2 ofthishandbook.For
voltagesof15kllorless,loadinterrupterord&sconmectavicches-..amwavaihble.bad intazruptarawltchasd-connectcircuitsunderfully
loadedcmditionsandaxethereforeusuallythemostdesirablechoice.Use
disconrmctswitchesonlytoineerrwpttransformerexcitingcwxents.Theuse
ofdisconnectswitchesi.smotrecommended,exceptforprimaryincomingItmes
wherasecondarycircuitbreakaxmcanhmmrwptloads.Assurethatoperators
domotopendisconnectswitchesunderload,eiaherbyinterlockingwithload
switchingequipmentorbyoperatingprocedures.

... .. ....
5.5.3.3CurrentLiqf&jJMKProtecm

..,,
. CurrentLimitingprotectiondevices

arecoveredinSection2. Theyaregenerallyinappropriateforsubststi.onuse
wheremetal-enclosedormetal-clad.switchgea.rforM-kWapplicationsprovides
amoredesirabledesign.

5.5.4 - eders lt- Forratingsandselectionof
equipment,refertoIIi;L-H13BK~1004/3.“

5.5.4.1 Y ~V andb3S~. Forloadci~cuitsbe%ow600V,selectfromoneof
thefollowing:

a) metal-enclosed(low-voltagepower)circuitbreakerswhere
reliabilityandthelongerwithstandratingperiodaredesirable;or

b) molded-casecircu$.tbreakers.Moldad-casecirctd.tbreakers
mustbefurtherdefinedastotrippingandinterruptingcurrentsandwhether

39
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fully-rated capability or other features are desirable. The use of the term
“insulated case” conveys no minimum requirements in accordance with any
recognized industry specification and should not be used.

5.5.4.2 Over 600 Volts. For load circuits over 600 V, use criteria in

1.:

39a
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MIL-HDBK-1004/3toselectfromthefollowing:

a) eithero%lless,metal-clad,me~%um-volt%gecizcuitbreakers,
preferablyofthevacuumcircuitbreakertype;or

b) grounded,metal-tanktype,frame-mountedc%rcuicbreakers,with
opendisconnectingswttchas.Circuitbreakersmaybeoil,gas,vacuum,or
compressedairtype.Oil-insulatedtypeshallbeinstalledonlyinoutdoor
locatbnsandonlyforvoltagesexceed%ng35kV.

5.5.5 fi~b~~~ . Dependingonthechosendesign,the
substationstructuremayconsistofthe,fallowing:

m) flatconcretebasewithoutelevatedstructures,applicablefor
undergroundsupplyandloadcircuitssemmdbymetal-cladswi.tchgear;

b) steeloraluminumsuperstructuresmountedonconcretepiers;or

c) a cOIIibinat&Onofeitherofthe aforementionedsystems.

5.5.6

5.5.6.1s~l~cios’1t Considerthetypesofinsulationthataresuitablefor
thesiteandthesy~temvoltages(seeTable6).Selectofl-imsulaeedfor
outdoorapplications,exceptwherefiresafetyconsiderationsreqxl.retheuse
ofless-flammable.liquid-insulatedinsulationwhichisnotusuallyavailable
forvoltagesabove34.Skilovolts.ForindoorLnseallations,seethe
paragraphontransformerinsulationsofthissection.

5.5.6.2@!Mkg. Forcedcooledratingsareonlyavailableonlargersize
transformersandthedesignershouldchecktheiravailabilitybefore
specifying.Dependentuponstandardratingsandoverloadcapacity
calculations,specifythecoolingmethodfromoneofthefollowing:

a) self-cooled,typeOAF “
b) one-stageforced-cooled,typeFA,
c) two-stageforced-cooled,cypeOA/FA,
d) one-stagedouble-forced-cooled:forced-oil,forced-air,type

FOA,ox
e) triple-rated,typesOA/FA/FQA/orOA/F’A/F’A.

5.5.6.3 ~er CUaciQ.Choosethetransformerratingbyconsidering
themaximumloadtobecarriedfornormalandcontingencyconditionsandthe
possibilityofaccapbingoverloadingwithaccelerate~lossofsystemlife.
Transformersshouldbesizedfor10-25percentmorethancalculatedloadsto
minimizefuturegrowthcosts.
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5.5 .6.4 Fire Protection. For minimum safe distances of transformers to
buildings and other fire protection criteria refer to MIL-HDBK-1OO8 AISQ

refer to IEEE 979, Guide or~ re Protection.

5.5.6.5 T~ . Specify transformer noise levels as given in
NS1’Qlill-l. When standard noise levels are found to be too high, estimate the
cost effectiveness of sound minimizing methods such as:

a) specifying a transformer with a lower noise level,

I

1’
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