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VACUUM TYPE BREAKER CHARACTERISTICS ABB

Thres Individual-Phase Povwwes Vacuum
Imtermapters perform 1Be arc nlar
ruption duty in a sealed-for-life
VADUUMm emviranmani. Vacwurm |mlar
ruptars are construcied ol an nsu-
lating caramic cylinder (2}, fusion
weddod 1o moetal @nd caps (1), enchos-
ing a stabionary contact (3), a mawving
contact {4}, a metallic belkows (6]
and a matallic shiesd (5), 0 & sacuurm
grvirgnment (T The Niexing of 1
melallic bellows allows contact
miovement without the necessity of
ITHEH] sagle The contact material
vaporized during the arcing periad i5
rapidly recombned on the contact
surface or collacted by the maallic
shield fallowing currant interruptian
il natural current zero The vACWUM
irisade the erberrupter i approsimatsly
10 % forr

Whila in iha ofhar lechnologias [he
arg quenching effickency s based on
lovew ke micbility, in tha ideal vacuum
il 15 based on (he absance af (e
dislectric breakdown phanomeanan

Contacis play a fundameniz! mole
i e operalion of & Yacwuurm CIrgult
breaker wilh e matenal and cor:
tact grrangemeant influancing ihe
fal}ldltr wilth which the ar; passes
frim a constichad stalus due 1o Righ
rmeatal vapor ganasation, 1o a diffused
giaius which is the basic facior for
proper arc gquenching. The malerials
wilh wihich (he conlacts are mada

Must possess low vapor fension &
order mot 1o pass oo rapdly at | B

currants 1o the diffused slales,

such a conditian could, in fact, guss
vollage surges associated

instability, Cheome 5
are the most suil 2
baen proven Dy cfaugl veRgsting 1o
reucE CRODDEEELUIT Whlles
al five amperes cor-
responding level of fages s

weell within the withsiand capability
al the ircull braa and swilchgesar

A lypicg! cscillafram in Figura 1
shnws 55 parameters ol the
mtErn ENDmenaon

The mst ssanificant n@@cs
of vacuum power circuif bra re:
« Exfended lite al lull short circuit

breaking currani 'S
= Tirme prosen s & o Energy

apsarali
» Three :,'& irg fime.

L larruptar

ced overall dmenssons and
ighits

j
N Y |

"W " Y

Fig. 1 Vacuum circuil breaker;
Cracillogram of first phase intermupted




ABB

SE,GAS TYPE BREAKER CHARACTERISTICS

Qo

Thrae Individual Phase SF, Power The most significant 191@5&
Intarrupdars parlocm [he ars injed. circull breakers are
;Lglmgmmf?ﬁ [zﬁl;ﬂﬁﬁsﬁ g = Extended life a1 full short circult

- | 4 I
are consirucied af an insulating — "ﬂ PBARNY N, ¢
Mth |E!||'Er Iibergiasa and By I : L HF.”E“;"E &8 ¥y Werﬂ1‘ng
resin cylinder (1) with internal . | ¥ macha .
surfaces protected against the = L » Thrasa fing firme.
glfecis ol decomposed 5F,, sealed i ||_b {= Dt
b @ metal housing (10) with double i 2
o-ring gaskets {11) enchosing a LF i *» Solgingiptian in a controdlad
slationary main (2] and arcing (3) | il L,
contact, a moving main (4) and - . I oducts contained within

arcing (5) contact, a sliding curnant
tranisler confact (7], an insulating
push rod (3, operating crank (12), &
system of pistons (B}, a filling wvahwe
{14}, and two separale prassure
switchas (13}, Double o-rings
prowvide @ highly effective seal for
the ratating shall.

Upan contac! opaning the arc
heats and ionizas the 3F, gas which  —
flowes away from the arc zone being
replaced with a rapid flosw of cood
SF; gas supplied by the pisions. The
high dielectric 5F, gas with exceplional
arc guanchng capacity brings aboul
interruption a the first reasonable

] arrupiet

ed overall dimension and
ight.
Ability to monitar the integrity of
R ATbaEe L pie,
= Serviceable mierruplers,

)

current zero with negligible cver- K
voltage. The normal SF, pressureis  *— | Eg
3.4 bars absolute (approximately 35 i i ‘T
P53l gauge). Full dielectric and full - igs’h. t
interrupler ralings are malmained ¢ ":E. T

down to 1.6 bars absolute {approxi-
maiedy 3 PSI gauge), Full load

breaking curfent and T8% af full 4 | |:?'
dislectric withsland is maintal ::,_. [ e
down to 1.0 bar {approximatel — - o
0 gauge). *WAIN DONTACT CLUSTER (FINGERS OMITTED FOR CLARIFICATION)
Two pressure ewitches POLE O ARCING CONTACTS POLE CILIRMG ARC DIUENCHING
a form C contact ana SEPARATION SEQUEMNCE
monitor the SF; ga B
switch operalbes - )
matedy 17 PSI ok )A\ f\ / \ V/\.
purposes and the teh pre S -
aparales al 1.7 bars | cirmatiely i T
10 P51 gauge} and may be used to R T !
trip and lockout orggimitar funclions \ ! i
al the usRs discrabion g
illogram in Figure 2 kit k
paramelars of
Fres T Ty

ing phenomenan

Fig. 2 SF, circus breake oacillogiam

of lirs phamm irdorruptad




SF, AND VACUUM POWER CIRCUIT BREAKER
FEATURES

Tpe 158 HE 500 3000 @mpare cinout breaker
{Pergorme! safety birriar Tl Desan fermosed)

(General

VHHE Vacuurm Circull Hroakors ana
ideal and economically feasible foi
gensdal pulposs cifciuls bul may
rEquUire SUrge SUppressian wWhan
sefving motors of ransiormess wilh
basic imputse kavels (BIL) of lower
raling than the swilchgesar
GHE SF, Circuit Breakears prr:'.'lnr-'.
A [
solar nborrupthans uswally edimi
nating any neceassily or surgd sug = Loordinated interferance blocking
pression except where expos urp\ o pravani msartion of improparky
lsgghiring surges is possible riled cifcill Dredki s oF ghowmnd
GHK 5F, Ciralill Breakers of and test devices
ihe advantages of rr‘_‘-'" tor : s Gecondary disconnects (hal
pressure whise In seng ! automatically engage in test and
connacied drawoul positions

= Frisa lloaling and sall aligning
primary and secondary dis
conmnects that ane resdedly and
salely available for inspectian
and servicing

= Fully coordnatod msulation
syslems

tenance with
W0 e

btz for simplifeen

on it ar wathdrawal ram
gl CoMmparimant withaud
fing devica

ICE

rkegrity
Hotn VHEK Va

« Tima proven, eled
mechanical inp free, sioed
energy cperalpg machanisms

Or, Bowr posibaon, Tully
d. hodlzonal dravwoil
= Mo discharge of arc products 1o

1ha almosphare
= NREitnge slop and latch m the

cled, (85! and disconneciad
rawoLl positions

« Easy access o criscal com-
pongnt parts

» Mon-resattabla accumulaiinsg
pperation counter

= Emargency manual mechanical
tro pushibistlon

= Emergency manual mechanical
chosn release lavar

# Posithee mechanism operated
call (MOC) swilch aoiushor

= Positive sabaly shulber actuator

» Primary conlact open-ciosed
indicator

* Siored BNENgY spring charge
Inchcator

« Emangency manual starad enargy
spring charging capability

= Automalic stored enargy Spring
discharging when racking bs-
Twepen disconnecied and with-
draw drawall positions,




CIRCUIT BREAKER COMPARTMENT

FEATURES

(4)

(16)

(14) —

(11)

(13) —

With the

A segregated grou

anclosed low vollage compart-
ment is formedgroviding access

i the goondary wiring and
(iUl personnel ex-
imary voliage

(5) (9) (10)

(2 ) Secondary Wiring and Devices

Secondary wiring and all infer-
canmacied door mouniad
davices, control fuses, MOC
and TOC auxiliary switches,
termiral and CT shorling blocks
are readily accessile in fha
low voltage compartment
Standard secondary wiring is
exfra flexible NEC Type SIS with
uninsulaied looped Ongus kigs
(Cational insulated boped ongus

(15)

(3)

(8)

lugs are available), Mnimum
standard wire size s Na 14
MWG. Standard AC and DO
controd bus is Mo 8 ANG

i3.) User Interconnecting
Secondary Wiring
User interconnecting secandary
wiring may anter Ihom above of
below, Either designated eniry
space will accommadate up ta
thress 2 inch conduits. As appll
cable, an integral wireway is
provided for roulng uses wirng
I the lose voltage compartmeant




FEATURES

CIRCUIT BREAKER COMPARTMENT

(1) Safety Shutter
The stationary primary discon-
necls ane covenad by & grounded
rmelal sakely shutles whanissar e
power circult breaker is out of
the drawoul connecied position
The salely shutler is driven
Open a5 the power circulf breakear
rricwes batwsan draveout test and
connected positiong 1o permil
mating of the primary discon-
necls. Az an additions saleguard
to the shutter chasing springs
cam action assures the complete
closing of the salfety shutter
wihen the powear circuil braaker
Iz removed, A provision for pad-
locking the safety shuttar in the
closed pasition is standard.

i5.) Pull Out Fuse Blocks (POFB)
Two pole, 250V pull out fuse
blocks for controd circuit protec-
thon are readily and safely
available, {nol Shown)

(6.) Truck Operated Call (TOC)
Swilches
An optional eight confact TOC
switch is available o provide
conneciedingt connacied draw-
out status of the power circuit
breaker. Moveman ol the cireis
breakear during racking belwsaen
test and connected drawout posi-
lions causes & contact posikan
change in the TOC swilch
Mormally opan (a) and normma
closed (b) contacts are equall
divided, See page 36 Tor co
ratings

(7.) Current Transformer
Mounting
Current Transi ¥ 2]

et irmiary Busking w
modaie up o bwo ANSI Standarnd
Arcuracy Clas@CT's of ane
Spec igh Accuracy Class CT.
CT's or changing
easily and qusckly
withowt disturbing
ary busses. See pages 35
& for CT dala

(8.} Drawout Position Indicator
An indicator on he power circult
breaker points 1o an indicalor
on the circuit breaker compart-
rsard Noar b clearly Mustrate
ime drawout positian, This ine
dication can be observed through
tha access panel of with tha
circuit breaker comparimeni
ooor open

i9.) Grounding Contact
A copper ground bus rigidly
connactad o the swalchgear
ground bus sysiem 5 engaged
by a grounding confact on the
drawout elemeni to provide a
maintained ground on the
insulated portion of the dra
alaman whenever it5 ggeon

gndior primary disco
miaiied.

(10} Interference B
The Interterence B in the
comparimant g jia
inferference 2Nl ¥he power

to St insestion
tedd cirapancolil el
reject insertion of
drawout

\. nects aulomatically mata

ith the power circult breakers
mowing secondary tesconnects
in the (&5l and connacied draw-
out positions 1o nterconnec]
circuils for the spring charging
rmolar, chose and trip davices
and indicating lkghis

{12.} Dual Guide Rails
Flear mounied tull length dual
guide rails assure positive align:
menl ol the povear carcull braakar
within its compariment io achseve
[hie propar mating of all primary,
secondary and grounding
contacts

O

{13.) MOC Switch Aﬂuls !
Thie cell mounted h

aclualor mberfaces wiih tha
power circuil breaker operating
mechanism linkage ofily in tha
drawoul © d position. An
opli suptch actuaios
is avall race in bath
Eha L 1-and connectad
posg
{14} m Operated Cell
Switches

ht contact MOC awitch is
d as standand 10 provice
open-clased status of tha

power circult breakess primary
conlacts. MOC switlches are
cptonally avaitable in sixlean
and tweniy-four coniact
configuralions. Normally open (a)
and normally closad (b) contacts
are equally divided. See page
36 for contact ratings

(1% Terminal Blocks
Murnberad eghl point recessed
screw type ferminal blocks ana
rnounied on stand off remow-
abée pandls 1o present
enclosure panetration by
device mouniing hardware.
Tarminal block points desig-
naied for user mtercanneciions
have one side of tha block
resanved lor Ihis purpose,

{16.} CT Shorting Terminal Blocks
A four poind shorling bype terminal
block prowiding captive sloeags
for shorting screws is supplied
for each sel ol 3 single ratin CT's
A six point shorting fype
termiral biock Is provided for
each optional multl-ratio CT




TYPICAL CIRCUIT BREAKER INTERNAL
SCHEMATIC DIAGRAMS

5,7.5 & 15KV TYPE VHK VACUUM BREAKERS
g : 5

i 5 a1l Jil 13 15 B = “
l.hri- -\ ‘.r B = o T
10 = < 1
16 = o 18 .

T < 3
02 = <
J REAR VIEW OF
2 SECOMDARY

b a DISCONMECTS

[
-

1act Closed When Breaker

b — Auxi Confact Open Whan Braaker is

Comiact Open When Speings Are
Closed When Springa Are Charged.
ieh Contact Clossd When Springs Are
arged. Open When Springs Are Charged.
Trip Coil.

asing Laich Aelease Coil.

Conirol Retay Lockout Coil,

N- Hormally Cpen Controd Aelay Contact,
\ = Normally Closed Control Relay Contacl

ML — Motor Lasd.
L2 — Terminal Jumper (Coniral Device)

A @—{ — Female Secondary Discannect Contack
B 11 14
9

TYPICAL DC SCHEMATIC DIAGRAM OF Eﬂ\

15 & 27KV TYPE GHK SF, BREAKERS
3 i i (i S ] a3
J i d1 r ) | s 2 I i
! i . )

Ji . IE' 1§ :-;:,- ,,{_ LEGEND
WAl INaL i sifhszohirec  ®— Muiliary Switch Contact Closed
RN YR ‘-f When Breaker is Clossd.
b = Auziliary Switch Contact Dpen
% SE ‘When Braaker Is Closed.
A o LSa = Limi Switch Contact Open
Fl a4 When Bprings Are Dischanged.
Closed Whan Sarings &re
Charged.
LS5 — Limi Switch Conisct Closed
When Springs Are Discharged.
Open When Springs Are
Charged.
&> B TC = Shunt Trp Codl,
i = <7 i = Closing Latch Roleaso Call.
i = = 13 ¥ — Conirol Relay Lockoul Coil,
) e = Ya — Mormally Open Conlrol Relay
0 = =03 Conach.
2 = < ¥k — Normally Closed Control Reloy
RAEAR VIEW OF TB — Terminal Block Point
HECOMNDARY R
DISCONNECTS ML - Maotos Lead
CE = Coil Lead End,
C1L2 = Torminal Jumpar (Confrol
Davice).
—1: — Famales Secondary Discannsc
Contact.

B3 — Gas P Swiltch, Con i
PICAL DC SCHEMATIC DIAGRAM OF CONTROL CIRCUIT Olouad o Reduced Prastine




AND OPTIONS

TODAY'S MOST DESIRABLE FEATURES

« A segregaled growndad rralal
enclosed mstrument compari-
mant for low wollsge devices
such as terminal Blocks, pull ouwl
fuse plocks, CT shorting blocks,
auxilary relays, MOC and TOC
switches

A hinged front dooe for mauntng
rafays, matrumenls, indicaling
lighis, breaket contral swilch,
instrument fransfer swilches
and mataring

Froni accessible fulky ANSI
rated relay and meteding accu-
racy, tarosdal prirmary Bushing
mounted current transicrmers
i all ratics.

Optional special high accuracy

toroidal primany bushing mounied
cufranl ransiormers in all ralos

Optional multl-ratio standard
reday accuracy ioroidal premany
bushing mouwnled currenl irans-
formers in all AMSI ratios

= Opticnal mult-ratio special gh
accuracy lomadal bushing
mountad current ransiormers
in all ANS| ratics

Froml accessible drawout 5, 15,
and 2 'RV Tused '-'-.':Il';ﬂIQE rama-
farmers connedlabls o incoming
lirg, main bus or oulgoing Ioed
a5 salechsd

Froml accessible drawalil 5
156V prirrany fused contral
ponaf Transtormer up o 158
single phase compkata wi
meCRarCally nlerio:
sacondary main bhaa

= Front accessile nd
15KV primary Jzes ala
wait machez kar
seCondany i far
sEoaEralely moud orrikrod

ponver fransiormess aboee 1HEVA
up o TSKEVA single phase and

il thgee phas® unis up o
112 54
# Fr geible drawout ZTEN

luses complela with
chanicalky inferiotied sacond-
main breaker for separalely
wurnled controd power trans
ormers up o a maximum of 50

L 4

FA single phase and 150 KVs
nree FIHFHE'

= Cptional fronl accassible aus-
liary compariment far powes
company malering davices

= Prowisions for readily making
tilure extenssons in gined
diretlicn

& Hinged access panal in the cir-
Uil breaker comparment doar
i aliow drawoul racking and
ooservation of all drawoul
posifiions and ail cincull breaker

ndicators wilh the doar
closed

= A gegregaled groun =)

enchosed mainbus com
WwWith epoxy Insulal :
main and imlercon in g8,

easily removable v

COWENS, a8 Slan L]

glass ar ler glass

and po fion mgin
erlrama

bolted metal pansl
al hinged melal aoor
i 5 fear accass 10 a segre-
graunded metal enclosad

LR
o

cable, lranskormer bus of Dus
duct lerminalan compariment

MK\EI}I’“IHQ Qar QuiQrg oremany

= Hear pocassible designaled
space (o parmil mownting al
apticnal ightning arresters,
Surge SUDpDressors, pothesds
cabla tarminalons, siress conas,
ground fautt sensor, ar primany
cabée supports. In Two-High
consirucisan a combenatian
primary cable raceway and
Larried provides solatian for
prirmany cables passng thaough
1o an adjacant compartmeant. In
1he case of Te breaker, a S
gated grounded metal enciasad
fransition bus may also raverse
e area

1 prapEn high pressuna
fanady phiminry male da
i i I wtichoaar Primary

Sacondary Disconnacts = Tha sell
algning Power Circuit Bregkar mounisg
Female Sacondary aconnects (1 sl
maricaly mabe with he sssichgear male
coreachks (1) whan n Geawndl et and
prmnecied DOSIDoNnE. TREds S80onaary
discornesis aulomaticaly osengage afwen

ths drawows] ot
i prineaieg postn

¥ TOCEE 0

Padiocking = Tha powear circuail brsaker
TES standand wiih a padlock nasp ihal will
st Comemodnie up 1o Ihvee padiocks. Whan
the padiocking hasg is puiled out and &
padnok 5 in place, the poser circull breake
5 |ozeed G0en N Two drasacul postions

(leal. disconhnes|sd) Pagiosking presants
chaming ard macking ungl &l padiocks e
mmird. Padiociing prosiziony @ (ke
COnneCIsd Doainon 15 DEarl




TODAY'S MOST DESIRABLE FEATURES
AND OPTIONS

Foar Pownr Cable Comparimanis = ina
feama wath han power cicull breakars o sheal
FACEVAEY |8 prowveled lor isolpEng the st of
Rl Ciibies (REl muEl pEss hitugh one res
powir cable comparimant & route i anodher
This raceway is sasly mmoeed durmg nslal
iafon b0 fac i cabie puling and eminating
Sinca s iaSedwdy i gymmairical it may be
spadily leld resnditdlled in ssBhier (e EDEar ar
Icrsmar powsr caible comparimants, as
recuined. willy the powsar cabings instaling
Optaaral cabhls BUpDons ate ayvallabls

Closad-door Salety = 4n integrailg

poraEr cicull beeakar com
Enabie racking 1hs Pow
Déftweier Connecied, |

for secLraly clomad 1 acklition
to e poresr clcull bees roeinckad
HiEs] ronE BarmEr, § secord WL oad ahesl

Bairied 18 proviced for fother aperaior saloly
dueitg hie racking proceas. Machanacal
interincis prgvant ey Linless e Do
CINCLIE Dreareg Nas Dean I peed and s
Lrifmany (@QimNE Are i 1F lully open pogilion
soreg rlsane bvee Pamiivg

2 all with the Sompartment
. 1 . The ik of chittarsd ales ord

apening ihe crcut reaser compafmen dood

L

Hinged Pamal = i instruction abal on tha

gxierior of 1ha inged penel csany descrbsag
[P eqeralice OF e facking ialeass ey
ard e racking screw. Thisse asssnt
leaiures s iomdily accesmbda nigaech
pravar ciroult breaker drawou| pogiiion

nahker Iripped opesn oinbs R lever
wani |10 iseane the mckng =Ciew and
gmit it= rotation by e receng crank. Tha
CHIMG Nesfness el EOhvEdEE Sl IO a8 b
Hipg and Malc in conrscied, eal ano 9
corinesied drawoul poaiticrs. Ths porae
gircuit brsaker pparating mechanism is held
| Irip e N Datwpen Srpvwonl poslions and in
| I wnhidraw pesilion

Pasition Indicalar — A drrscind

) indicaion on tha poswer circuit beeaiosr
iz io 30 indhcaion an e Booe making the
ol poESan of 1M pOveEr Circull Bra ke
Plearly vinbile vilhou ks necesalty o

Clozed Door Racking — A% releasing e
FRCRTH] GCTEW 2N Wil [T FCking ofisth
EFigEged alake IS NECEIN SCMeve clot wlis
faf rravaid ard counéer-clockwess e
cLibward mosesTant o he poveer cinc it
Ermakmr Whan iR fnorm disconmisc s 1o
wilradraw (e alored ensmy SenGs as sula
mubanlly dischanged and e powar cimouil
B Sk AT O

Open-closed Indicator — THe power circwe?
Beedke apen-ciased mdicaior pnd operalion
counter can aasily b chsaraad Frough he
hirsged ACCBEE MEnE




TODAY'S MOST DESIRABLE FEATURES
AND OPTIONS

||
[+ ) |
F ! |
|

— -. — - -|

Salely Shuiler Aciuabor — &n aciualcr oo Truck Operated Cell (TOC) Switch = An

ihe power curcull Breaker engages the safely cptgmal pighd comiacd 10 mesich change

F oo rmoanied full isngi
elg Esung pailines aligrmans of

it opesrang 108 [ 16 ape FOSRE0N A5 1ra Dorsal OECLUI DREasE | # wedhin 1he DoWwer cirtull
a5 T pdraert Corcu Deeanes 15 raceesd [nom rackad Inam iest 1o connecisd Tartmanl O achimve (e oo
WEl 10 connacied drawoul posnion. Siom niscied 1o kedl draaoul posibaong REIY, BRODnESN ahd

20N BBy Dhovadas 50l 1heE SEISING of The DN () el rOrrmeeelyy COsa 10

sty shuiter when M power circwl bieakar  Boually fivided
s oul of it conreched postion. &S ar
adotional salpguan whanmeanr [hii cincus
Braaker & wiEhrawn ks shutter actuaso

GAME Tra BANESyY SNuller CIO5ET

Latch Check Swilch — Tre opdlona! aich
Pesck sWilch pravants cloking wnkess (he iTip

ilch s prooerly o]

Cirguif Breakes Coordinated

races =
Bhutier aciuaior engaoes (he swilchgen i1

ghAeT MBCchAarn®=m D opRn of Cse =

aakety s tiar

Inierlemnce Bloch — The o r"'-"-"'xo l

BOock pErmile comcie T [wips | Th# circuil Sreiker MEchomim §CIuaas *_,3

elesmenin o e irsaind and mj 3] interdaces vwilh the svnilchgsar MOC swiich !

i snoormociiy rahed Ge \ achiemar freadia -
1. The choull broaksr racking cam mabes wilt

IFis BeHICFEEST MOEjnied racking EERE (1
ERangs orivwDul posiion of he Snoul]
bregaes durrg Bug racong prooess
)

|
. i el
Charging Maotor Disconnect Switch = &

T EOS M0 DNl ErAdECH [ROVIGES 3 SETRe
meana of distonnesling SO DO 10 iy -]

nargirg meior whensesr Seurad




TODAY'S MOST DESIRABLE FEATURES
AND OPTIONS

MOC Switch Actuaior Tramtdla = The
ghanderd MO gwiich achuaior ireade
ENGAQEE the DOwer CrcLt Draakens ONesamng
mecharsm aciusion whiss ir ., Fis e
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INSULATION SYSTEM QUALITY

The Tneat guaiiy insubalmg malen ik aes
wsad IRmughou! ABBE Matal-Clan Switchdgear
o A & wall poominaing insulation
wystemi. Each type of insulation malerial —
pokastEr GaEE, ap0xy OF Caamics — 8
g lpgtad 1or IT's own specilic charachenisbon
o saiisly the applicalsan reguirementa
pefore it 18 inlegraled inlo 1M osangll
Asiglatinn Fysiam

SWITCHGEAR
INSULATION

(1) Bus

Al bus, Inchudeng Bends and odd
canfigurations, is lully insulated with
An epoxy compound

(2) Bus Joints

All bus joints, faps, and splices are
emaernd with a low power factor, air
filled vinyl boal secured in place
with mylon hardwane makang these

rrum el

(3} Bus Supports

equivalent for all voltages

For 5KV, polyester-ola rs
are used, 12004 ag aled
main and e tra reratral-

throwgh bushings imbe
polyesiar glass SMO as standard,
Forcalain (hrough Meshings mbedded
-glass SMC is aptional
ad main and tie transi-
rating malal bariars
by porcalain bushings
imo polyester-glass SMC as
For 2TKY porcadaln bus

ris are standard loe all bus

tings

Uneguabed disleciric perfo
spacinlly dirveloped insulation
incarporal e thess lilas! improvemeants

cef

Low Maolgture Al [Teu]
High imgiuisa Sira™gth

conneclions accessible wilh mini P

Al msuleted bus rigars 10 nc ’
ol ouigoeng connactions ans su
parted by wet Drocess porc

polyester-glass
85 hoise 1he
A, 5 T.5and 15KY

n pre-iormm molded polyvester-
soptionat for 12004 and 20004
standard for 20004 ratings. For
KN, cast epoxy dusasca bushings
imbedded in pre-form mosded paly-
gster-glass house the primary dis-

connects for all current ratings

Fiaim ]
L 1] ce
oin dam

er Faoiar

Circuit Breaker
Insulation
Primary Lead Supports

Primary lead supports for vacuum
circull breakers are polyesier-glass
SKIC moldings for 12004 and 20004
ratimgs, For 30004 ralings polyester-
glass laminates are used. Molded
apty glass housings ane used o
5F, gas mbarrupiers. Push rods are
makded epoxy glass or polyesier-
glass and polyurethane

Interphase Barriers

Interphase barriers of 30004 vacuum
circuit breakers ara pra-lorm poly-
carbonate sheets, For 12004 and
20004 vacuum breakers the primary
lead supports provide 1he required
interphase barriers. The lotally in-
sulaled housings of 5F; intarmipiens
alenirate the need for additional
inferphace meulaton except al ZTKY
where primary beacs are covered wilh
a plastisol boot, lexan, polyester-glass
and epoxy parts are wlilized as
spacers and stabilizers




PROVEN STANDARIMZED SWITCHGEAR
MODULES

()Q

.
TYPICAL ARRANGEMENTS, TWO-HIGH CO UCTION
5KV-350, 7.5KV-500 AND 15KV-5(0), (OOMVA

REOUTRED ADJACENT  =o OPALY OME J000A BREANER [N ANT VERTICAL FRAME

5: The following material can be mounted in 22.5 inch high drawout units:

Y One, two or three primary fused PT units

b) Single phase 15KMA CFT with its primary fuses and secondary 2-pole breaker

o) Singhe pole swilched primarny Tuse wnit with kirk key interlock for stationary mounted
single phase CPT connected phase to ground and rated 37.5 through THEWA

For CPT applications different from the above, coniaci nearest ABB sales

representative for further inlormatson




PROVEN STANDARDIZED SWITCHGEAR

MODULES

TYPICAL SECTION VIEWS — TWO HIGH CONSTRUCTION
5KV-350, 7.5KV-500, 15KV-500, 750 OR 1000MVA
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL SECTION VIEWS - TWO HIGH CONSTRUCT
5KV-350, 7.5KV-500 AND 15KV-500, 750 AND lﬂﬂ[lMYA

TMETRUNENT /BREANER [TOR 0 ROTROM ENTEY) SR SRR (T T (RO EWRNKY ) BREAKER/EREATR [BOTTOM TIENITOP ENTHY

JCAM ALSD BE BUITED E¢ K (AN ALED BE SUITED FOR BOTTOM ENTRY]

TYPICAL ARRANG @ TWO HIGH CONSTRUCTION
2TKV-500, 750 AND 1000MVA
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& AUNTLIARY COMPARTMENT SEQUGRED ADUACENT
TO TEE BREASER.
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FROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL SECTION VIEWS — TWO HIGH CONSTRUCTION O
2TKV-500, 750 AND 1000MVA
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

5KV-350, 7.5KV-500, 15KV-500, 750, 1000, ZTKV-501, 750 AND 1
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL SECTION VIEWS — ONE HIGH CONSTRUCTION
HKV-350, 7.5KV-500; 15KV-500, 750 AND 1000MVA
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

=

TYPICAL OUTDOOR NON WALK-IN SWITCHGEAR
TWO-HIGH CONSTRU N
5KV-350, 7.5KV-500, 15KV-500, 750, 1000, 2TKV-500, 750 & IU[j]EWA
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FOR 1200 & 20004 DIM. A =500 & B = 1262
FOR 30004 DIM. A =0OMIT & B = 1662




PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL OUTDOOR SINGLE ROW WALK-IN SWITCHGEAR
TWO-HIGH CONSTRUCTION

HKV-350, 7.5KV-500, 15KV-500, 750, 1000, 27TKV-500, 750 & 1000MVA

20004 DIM. A=5008 B = 1262
M A=0MTEB= 1662

R ——




PROVEN STANDARDIZED SWITCHGEAR
MODULES

o

TYPICAL OUTDOOR DOUBLE ROW WALK-IN SWITCH(ggR
TWO-HIGH CONSTRUCTION
S5KV-350, 7.5KV-500, 15KV-500, 750, 1000, 2TKV-500, 7%1 MVA

ARA T
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:r L @ ;'p _.:.1_" _ } . N [ HIE j
PLANVIEW

% FOR 1200 & 2000A DIM. A =500& B = 1262

FOR 3000A DIM. A = OMIT & B = 16.62




PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL ARRANGEMENTS — ONE HIGH CONSTRUCTION ()
5KV-250MVA

T L S T ¢
BO" e
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Fa— " —-|

NOTE; WiITH 3000A BREAKER FRAME N
LINE-LF & DEPTH OF T8" 15
REQUIRED. USING A 127 FRONT

EXTENSION FOR 28" WIDE FEEDER
FRAMES

TYPICAL SECTION VIEWS - ONE CONSTRUCTION
aKV-250MVA
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL FLOOR PLAN — ONE HIGH cnrasguﬁ;ﬂ
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PROVEN STANDARDIZED SWITCHGEAR
MODULES

TYPICAL OUTDOOR SINGLE & DOUBLE ROW WALK-IN SWITCHGEAR
5KV-250MVA — ONE-HIGH CONSTRUCTION IS

yoor-cal Appscalon)
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METAL-CLAD SWITCHGEAR APPLICATION GUIDE

(eneral

Metal-clad swichgear featuring
vacuurm or 5F, circull breakers |s
miost properly applied as profectve
equipment on power sysiems whers
ihe user reguires (a) personnel
safety, (b) systam stability and
refighility; () adaplabifity; {d}
mindmal mainienance; and, (&) iow
ictal cost. Personnel salely 1 one ol
the prime reasons for user
msistence on matal-clad swiltchgear
o parfoem the power systam
profective function. Electricity by its
virly malura i exiremealy dangarous
and entalls considerable personnesl
hazard if not adequately controlled
Motal-clad swilchgear enhances
systam stabality and ralsshilily
because of its basic consiruction
features and flexibility derved from
ihe multitude of main bus configura:
tians available 1o the user s
adaptable 1o many applications
because I s aasily expanded and
can ke spacified and dasignad with
load location and load characteristics
in mind. Reduced mainténance cost
5 & rasult of the drawout leatures ol
metal-clad swilchgear, as well as
suparior accesshllily of most com:
ponenis, All this ai a reduced iolal
cost 1o the user, On the average,
matal-clad swilchgear reprasents

appraximatety 5% al plart cosl. This
class of switchgear is generally

shipped factory assembled and

Thie applicatian of metal-

6. Select protective relays and
melars.

7. Determing closing, trippeng and
poWer requirements

8 Consider special applications,

Bus arrangements

Essentially all recognized basic bus
arrangements are svallable in metalk
clad swilchgaar io ingure e
desired system reliability and flexi-
bility, A choice s made basad on an
evaluation of inrsal cost, oparating
pracedures and syslem requirsments

Refer to the foliowing for some basi ntages: « Provides switching
bug arrangerments and considegall ility al raduced cosl » Can ba
1o evaluate whan making the ovided in a continuous ling ar-
ultimate chosce rangement « Adaplable to either

Common bus
amugmnentﬂ

Straight Bus (Rad

Advaniages: = n &

» Readily rd indoot
Or outooor c1i8¥s High redia-

nility fac
system

gimplicity o
Simplified

5. = Irspechan,

n is o be preventad

Double Breaker

raduces (the need o HEpanSve \hﬂn

swilchgear i5 a refatively
cadure In most cases

steps are normally giken ying

Ihes Bquigimenl:

1. Develop single-h am and
Jieneral arrangaman sea pages
14-25)

2. Determyne ruquﬁ-d breaker basad

o appliNg voltage, cantinuous
CLrTeS Interrupting capability
| 3

3 21 main bus rating

Advaniages. « Good raliabifity facion
# Lends iself o edher outdoor {doubla
rowy walk-ing or indoor metal-clad
canstruction = Provides physical
isplalion babwean source busas =
Allows Inspection and mainienance
without load intermuption,

Disadvamages: = High eost tacior
= Increased floor area for 30004 bus
= Complex operating procedures,

Breaker and Half Scheme

I"'D'-'Iiﬂi;l'ﬂl"!

Advantages: = Good reliability factor
= |nspaclion and mainianance

without load imtermuption « @end
sl ioa continuous line
artangemend

Disadvaniages; = High cost facior
= Additional foor area ma;be -

guored, dapan final equip-
- LE"‘”\

Main

indoor or ouldoor construclion »
Breakers and disconnect swiiches
can be localed in common und
Disadvaniages: » Interlocking re-
qQuared Fvalving sequential aperation
af breakar with imerocked switch
» Breaker and swilch oparating
mechanism on opposite sides of
assambly = Relaying through trans-
fer bus impractcal with Mwo o rsore
swilches closed = Fault condition cn
ang circuit may cause inferruphion
1o several cocuils E:-Ellng sarwad I:I{,.'
franstar bus.

Sectionalized Bus

Advantages: « Singke bus provides
reduced cost over double bus ar-
rangement s Inlarmediate flexibility
and reliability attained through power
transfer eguipment = Exiended relia-
bality can ba provided by parallaling
fsadarg to critical lnads « Adapts
readily o standard consiruction
configurations.

Ds=advantages. » Momentary load
interTuption probabée during transter
operathon = Delay in tfransfer may be
reguied o aow decay in residual
voltage on down side of his breaker
= Momentary parallaling of supplies
may excesd breaker rating,




METAL-CLAD SWITCHGEAR APPLICATION GUIDE

Synchronizing Bus

|

‘e

Advaniages: » Basic advantages
duplicale those of the sactonalied
bus but with increased relizbility
throwgh the addition of sources
Prime advaniage is thal reactar bus
allows sirategic installation of currend
limiting reactors

Disacvantages: » Basic disadvan:
leges duplicate thosa of sactionalized
bus with increased complexity in
rekaving of power transhesr,

Ring Bus

T

Advaniages: = Good reliability and
fleuibility = Low initial cost when
compared o a doubde bus arrange:
ment = Can ba arrangad in single
row line-up = Adapts 1o edther indoor
of ouldoor construclion = Can be
designed 1o accommodate a
muliple-source arrangement

Disadvantages: = Ralaying
INCreases in camplamly as
resources are added,

L 4

Breaker selection

Usially, the principal functi
poraEr circull braskers 15 0
load current and ;m%
]
c ni £

for the imterrupti rCLat
current, Conting ngs of

broaker loading. The breaker inter
rupling capacity (1C) must be sul-

aull apphied to the
fhe circuit breaker
5 frequent switching or
iy sy b e dstermining
in breakesr salacison, ralhear
n the requiremenis of continuous

current rating andfor short-circuilt
cufrant intarrupdion

Unusual service conditions as
dalined in ANSHCIT.04 must b
congidered whan apolying powsr
circwit breakers, Such conditions
should ba brought 1o 1he attention of
ihe circull braakar rmanulacturer at
ihe earliest possible time. Some
special application considerations
and unusual service conditions are
discussed on page 31

Power circuit breakers are some-
limas used lor reclosing duty 1o
maintain sanvica conlinuily, Whean
appied in this manner the interrupl-
img capacity of the breaker must b

daraled m accordancea with F g
A compleie line of power cin

breakers is available The

on page 32, Tables 4 a

Repsative duty capability I

mainienance requing &

listed in Tabls 1, paga

all 2-c high-voltage

lactar
el b rs as shown in Ameri-
Ma | Standard Schadules al

x Ratings and Ralaled Re-
T Capabilities for AC High-

tage Circuit Breakers, C37.06 —

7 which are raled below T2.5 kW

nd have confinuous curmant ralings

of 1,200 amperes and below. Break-
ers with continuous current ratings
aboea 1,200 ampares are nol inkandaed
for rechkosing service applications
When such applications &rise, contact
1he nearest ABB Represeniathwe

A duty cyele shall nol contain
rmare ihan 5 opening operations.

All operafions within a 15-minute
period are considerad part of the
same duly cyole

Ganaral:

The circuil breaker may be applied
al the determined operating voltage
and duly cycle 1o & circuit whose
calculated shart circuil does not

pxcesd the symmetrical ini@rru
capability as determined,

If the X/R ratio for tha circwil e
ceeds 15, reter to ANSI CA7.010 —
1989 for complete informaon.

Step #1 Data @ Thae Breaker
symmetricgl In g capakbility
a1 the oper G e from Tables.

Siep # g the facior of
a1 frosm § rig cagpablity

i the current value
#1
@ symmetrical inbar-
bility al the breaker o
ating vollage and duty cycle

e ks nonw determmined by multi-
ing the step #1 symmelrical inter-
piing capability by recloging
apability factor A from Fig. 2 (for
duty cyckes listad)

i = i T ) (NI S [ i
P R
T

= = = L i [

Hrashe dgruredtical minmeping capstsl ity
. kilnampares 81 operaiing voliage
Fig AL High Yorage Car. 1 Braskat il nan=g
i Py Fadsrs 109 S cendivg S e
i O - O

TR L e L

i@ Fennon facior o oeErenl

d ok dsling b dor 16 o cevcenil S B

RITTrEET A FTEN R CRBAD e |y BF SEETA]
DI = O DB

i RSl R Lk e |

Lt

1Fi sl

i el (vne mierl eee T 1Y e

mismuptng
n kiloEmpaes 3 opaialing valiage

=

Fz s = Poguilar Pecoanyg Caoas




METAL-CLAD SWITCHGEAR APPLICATION GUIDE

Povwar circull Breakers, when
ocparaling under usual service com-
ditions, are capable of operating the
required mumber of times given in
Tabia 1. The operaling conditions
and [he permassible effect upon the
breakers are spacified in the nales

For each colummn, all nm@
must be given consideration -

ance ANSI C37.06— 1987, Asa

guide lor capacitor or reactor
swilching, use values lisedn

column 5 only, FgfBack-to-back
swriching agglic 5 Betar o tha
paares| A‘EE& ative

Table 1
Breaker Maximun Na Humibser of
of Operations No load Full-load Full- nrush Innesh
Confinuous Babwopn Mochanical Mon-Fault on-Faull Fault
Typa Currant, A Sarvicing (Mofes B, E, F, (Notes (L E, F (Motes O, E, F,.  (MNotes 4 E, F,
[Hole A) G, H, 0 &, H,Jy G, H, Jj G H LK)
Column 1 Ciolummn 2 Column 3 Column 4 Column & Column 7

SVHK 250 1200 2000 10000 5000 3000 780
SVIHK-350 1200 1000 SO0 25 S00 1500 400
AVIHK: 350 2000
SYHK-350 000
;?m 1200 2000 10000 1000 000 750
M' 2000 2000
1EWHIE:500
or GHE-500 1200 2000 i 5000 1000 3000 T&0
15VHK-500
of EHEK-500 2000 3000 2000
TEVHK - TED
or 750 1200 2000 5000 1000 3000 750
15VHIC-750 <t ;
of GHE-T50 2000 & 3000 2000
TEVHE- 1000 1200 1000 000 2500 500 1600 400
15YHE- 1000 2000
15y HE- 1000 3000
NOTES:
Servicing D, When closing currents up 1o 600 Conditlon of the Breaker Afier the
A, Bervicing shall consisi of - percent and opening currents upto  Operations Shown in the Table

100 percent (B0 percent power factor

cleaning, lubricating,
oF Righes) of the canlinuoss cusrren

85 recomimeanded

reatallation and £ : ratfireg al 1he breakes &l vollages up

The operalions | re fihe basie 10 the maximum design voltage

al sarvicing at in i morihs

or less Operating Conditions

Clrcuit Condit E. With up 1o rated control valtage
singandopeningnoload,  8pplied

F. Frequency of aperation not 1o
exceed 20 in 10 minuies o 3000 1
hour. Reclifiers or other auxiliary
devvicas may further lmif the fre-
quency of operations

G. Servicing at not greater inbervals
tham shown in Colummn 2.

g and opaning cur-
confinuous current
breaker gl voltages up
ximnumm dasign vollage and
cenl poweer laclor ar higher,

H. Mo parts shall have been replaced,
I. The breaker shall meat all of its
curranl, vollags and inlarrupting
ratings

J. The breaker shall mest all of its
current and soltage ralings but nof
mecessanly its intarnupting ratings

Operation Under Fault Conditions

K. If & fault operation occurs before
1 complation of the permissibla
operations, it i5 not to be inferrad
that the breaker can meel its inler-
rupting rating oF complede its number
of operations withaul servicing and
making replacements if necessary,
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Main bus rating

The confinuous current rating of the
switchgear main bus should
nexmally malch that of the maen
circuit breaker. With a single incaming
line, HKIl switchgear has standard
B0 Hz confinuous current ratings of
1200, 2000 and 3000 ampares

Tha rated confinuows curren| al a
switchgear assemily is the maximum
current in rms amperes. &t raled
frequency, which can be Carried
cantinuausly by tha primary circuli
campanents withoul causing tem-
peratures in excess af lEmils
specified in ANSI C37.20,

The main bus will be designed and
rated fod the full ampene capacily
specified and will nal be tapased far
ihe purpase of reducing currant
densities. As power system Rcilities
must be increased from tme to fime
10 Sl lafger loas, it s atvisable
o consides luture expansion wien
selecting the bus comlimubus currant
rating

The switchgear assembly should
e momentary and short-time
ratings equal 1o the closa and k&lch
capability and shori-time rating of
fhe circult breaker Applicabls ratings
of WHK and GHEK circuit breakers

Current transformers
{Sea Tables 12-16, pages 35-35.)

Curren fransformess ara u
transiorm primany currants into

instrumenls malecs
switchgaar ap
the toroidaly

and mulii-rabn types,
15 foduired.

Currant fransiofnmears are usad o
isolate th prirrbarj;r;ircuit ram the
diliary equipment and
licable amperes 1o a

0 ihat all ratings swch as
dieaotric and voltage ara {o
udl 1o or greater than that of the
1 breaker; the primary currant

Timg 1o b egual 0 approximataly

125 parceant of 1he narmal prirmsry
currend in iha circwl; he mechanscal
strangth of the translormer 15 1o be
equal lo or grester than that of the
Dreaker; and, the meferng andion
refaying accuracy must be agequate
far the impasad burdens

Potential transformers
(=ee Table 11, page 35.)

Fotential transfarmears are used 1o
franshorm peimary voltages into
secondary lafms, usually 120 valis.
The primary sating ol a poleslisl

nomic praferance from an alo
CONErod DOWer SOUNCE:

VHK and GHK Power cinoust
braakers are held in the cloged poss
ficn by 8 mecharggg! latch, They ara

designed lo.cl tch up to
the “closs ting listed in
Tables 4 i% NG requkre-
rrent for RLICLES SLipply of
elactr old the circuit

nsed position. This
Cull Dresker 10 provide
ankinuly of soerice and
W aperation. However, closing

transtormer i5 1hat which is egual ]
ar higher ihan the sysiem voi ing-and [Npping powes require.

For inslance, oma 13,800 volt
1, 8 polential franshormeg witn
standard 14 400 vall prirm

is umed, A5 in the use ol r

transformers, potential | o
are used for iInstrumentaggn. ing
oF relaying

Potantial transfo used 1o
isalate the pig i fram the
secondary, =pement &nd
o lonwer ine Qi 10 4 sahe and
usabe v o B5E Selaciad 50
[hat all rg as impulsa,
diglac ust be egual ko ar

& breaker; the

S OPIhE transionmerns must
e, and, the primary vollage

sl ba aqual 1o or grealss

& syElEm yollage

ontrol power
requirements
iSes Table 10, page 35.)

General
The choice of the source of closing
and tripming power used in metal-
ciad swalchgear depanas upon many
factors, Among ihase laclons ang the
rumibies af circus| Breakears in the
insiallation, the number al breakers
required 1o close simultaneously,
contrcl ponviEr fequirgments neadad
for purposas olher [han aperaling
the circwit breakers, lype al circwl
breaker mechanism, availability o
adequate housing tacilities for a
battery and Hs assockaled charging
equipment and future expansion of
thie systam to justity & shill 0 aco-

ents of YHK and GHK breakers ara
lsted n Tables 6 and 7, page 34

Closing Power
Due o the low-enargy closing reguir-
ments of the YHK and GHK stored-
enangy machanisms a 48-wali d-c
oparating batiery is an accepiable
source of tripping power for many
applcations of metakclad switchr
gQear. Howevad, some applicatons,
such as arge smdustral plans, and
wihare d-c power will De used for
circuit breaker fripoing and closing
of opafating contral, 8 125-voll batiery
may be praferable There are also
instances wherns a dependable sounce
of auxiliary contral power may be
required for varous emergency
senvicaes, A station battery is gener-
afly the anly prachical souwrce o
elaciric power for hege require-
ments. See Tabsa 6, page 34

Cften, the imvestment required 1o
provide d-c cloesing powear & un-
wiadranbed whan compansd 1o e
imitial cost of metal-clad switchgear
in these instances,; a-c closing power
supplied from confrol power trans-
formers connecled 1o the switch:
OEAr'S POWEF SYS1em & mood
aconamical, wilh capacior Irppng
utilized for safety.

Some Dasic configurations for
proneding ClOSE DOWer &re shown
in Figures 3, 4, 5 and & below.
Figure 3 reprasents 8 sifmplled
schamaltic of a fypical d-o closing
power arrangement, Figure 4 shows
a-¢ clasing power derived from &
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conliol poweer trensformesr conneclied
directly 1o the power system, Also,
a-c operafion of the stored-enesgy
mechaniam can be taken from a
lighting or some ofher genaral pur-
pose sowrce as illustrated in Figura
5. As VYHK and GHE siored energy
machanisms charge 1he closing
sprirgs imemsdiataly Iollowing closing
the energy for the next clasing
oparalion is aulomatically stored in
tha closing springs, thereby allowing
& trip-close-irp sequenca of opa-
ations if clasing powear should be lest
subsequent io closure of ihe circul
breaker. The siored-energy mecha-
ritsm aleo allows lor complele manual
aperalion as shown in Figure 8

I B
Baf fiEr
r (=P e
M= e TS DN
= -
T TRPEsel BATTERT

a5 E_’;.-

FiG 3. D0 amcred-eneidy Close

S =

FIG & Marally sioesd-enge]y Choka

attery is not aflected by
ar circuit voltage and current
ns during time of fawlt, it is

considerad 1ha most dapendable
source of ripping power, The batfery
is sometimes furthar providad with
sufficient ampera-howr capacity 1o
carry emergency lighting loads if a
profracliad oulage af a-C power
should occur

hMetal-clad switchgear appliad in
marny elecircal installations employs
a 125-volt operating battery as the
sourca al irpping power, Mos! of
the smalker miatal-clad swilchgear
installations, however, ganasally usa
230-volt a-¢ power for contral, indica-
tion @and Circult Dreaker cinsing
pUTpOSES, wWitlh a 24- or 48-volt
tripging ballaey as thie SOLNTE g
rediabbs powerd 1o circun beoa o
tripging.

When a 125%-volt d-¢ ba
used far closing power,
dlso ulilized for the bees
CHCUILE. A b0l [rl )

IppIngG power requines
Nory be propy maln.
rnper mainienance includes
Ih-E bhatiery hilly charged
e the electrolyle maintained at 1he
uired el and density 1o ensure
a long (e Akso, care should be laken
fo avond axposune of the ballery 1o
extramely low amblenl lemperatures
which cause reduced voltage outpud
thereby jecpardizing the battery’s
CHCUT Dreakas Iripgeng capabshty,

Capacitor Trip

Ag discussed abowe, a tripping
ballery requifes scrmse mainienance
il il is o remain a dependable sourca
od tripping power, Conssquenily, on
some smaklier metal-clad swilchgeaar
irsinliations, a capaciton anergized
irip denice has been amployed. This
device has the advantages of reducead
space and minimum mainienance
requirements. Howewer, i has the

seriows limilatson of baing aRE o
provide ample fripping power

the capaciior charge for only a short
temie shoubd 1he a-c conlral F b ]
Tail. Tripping poswet drom Tha Capacitor
{rigy Wil rray no ilakle ba trip

& breakar | pt s made
o re-enengige a fault had
oocurred {whillE thie bus
WS Cha id pecur dunng
rmaind nstrechon of recon:

sin
51

pperation or during A
immdtation has furthear
d thi¥ use o capacrlor 1ng-
sehemes ior many applicalions.
i ranl o note thal when a
itor-energized irip device =
plied as a source of Iripping power,
il must be supolied 1or 2ach Ditsskes
and Its auxiliary Inoping ralayis) n
15 respective cubscle

Power for other uses

Claging or Irippeng power may be
used lor purpcsas other than clasng
o inippeng poswer circuit braakers
Fower for various confrol purposes
HUCh 85 EDACE haalers, comenience
outleds, lighiing, indicatinglamp cir-
Cuits, axhawst lan malors, Sadquen|ial
and interiatking circuits of aulamatic
squipment, el (5 generally derivad
fram the closing power aolrce Henw-
i, Ehowld the cincuils rmadlved be
an integral par of the protsctive
soharma and not ambody a conlin
uously enargized device, trippeng
power is wsed as the sounce of
control power,

Space heaters ane supplied as
slandard an ouldaar medakclad
switchgaar in accordancea wilh Tabla
34, Often, ambient tempsaraiura or
other emvironmental conditions
dictale the use o space heaters in
indaor maal-clad swilchgoar as
well. When space heales ang luf
nished, it 15 recommended thal they
be continucusly enemgized by an a-c
power source If 80 closing powes
is available, this source can also be
usead kar the heaters provided 1] 15 al
sufficien! capacity 1o supply the
contmucus current requirerments of
the space heaters and the innush
Ioading of breaker closing
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Table 2 — Maximum 3-phase, single-capacitor-bank switching

Rated | VHK or GHE Breaker Continuous Cumenfi Rating*
Aated Short- | 12004 20008
Maxifmiam Chincuit
Voltage Current Ganeral Dafinite Ganaral Dafinita
EY rms KAms  Purpose Purpose Fuqmu Purpose
a6 | 2@ | 400 60 | 1000
476 41 400 G300 auu 630
B2 | 38 | 250 Bag | 250 1000
15.00 ] 250 630 250 1000
15.0 | =28 | 280 g0 | 250 1000

16.0 | = T | 250 B30 23l G0

MOTES: Ratings are subject to the kllowing condilions

1, The transism walage trom line 1o I;EIII.II'II:I ghall nol @excead 3 imes masmum
design Ene-lo-ground cres yoliage measured &f ine breaker 1ermenals,

2. The numbear of estnkes or resgndions shall nod b limited as long as ihe 2
voltags to'ground does nof ascesd the value givan in Nobe 1

3. The cepaciior raling applies only fo “Sngla Bank Switching" as nole

4, Interrupling lime i in accordance with the rated mterrupling time olin

breaks: \

1)

*For 3,0004, refer 1o the nearest AB8 reprasentaine

'QI.'IH].‘II}" ASSlUFance rratars and fechn gaka
; N fhe con-
The intant of the Qualily Assurance b switchgear is

Program is 1o provide assurance

that thie linished swilchgesr and
associaled accassnas FJ'EII'II'_“'!’I'I'I and
conform to all applicable specilica-
tions and drawings prior 1o shipment
ard assures that all ilems reach thedr
destinaticn in he condison ready o .
sarvice 1t is also the infen] of the

quality contral system 1o employ MA lication
sufticsent control throughout the % PP

provisions for saka
[N 2re any guastions

various stages al manufactunmg ﬂﬂEldEIﬂtlﬂ]]E

aasembly and testing 1o assur
Reactor switching

the guality level of the flnlr-.hﬂcl
products is achieved in t
afficient and acon 8 VHE & GHK power circuit breakers
are capabde of switching reactive

& i load current up to ihair full continuows
Seismic current rating. Reactor switching
HKI switchgear appdications wharain the feacions)
requirerments of the rm Budlding

are in clase proxwimily (within len fset)
Code (U.B.C.) Zones 0 through 4 of the circuit breaker(s} should be
Far any SeISmic FEguirermant in

referred o the nearest ABB repre-
excass olghe U B.C pleass contact

saniative for consideration.
WO 7 &BB Hapresantative
with 1 IS Capacitor switching

Standard YHEK & GHE power circult
ﬂSHﬁ breakers are capable of switching
ments

capacitors, single o back-to-back,
C generally describas para-

in accordance wilth 1he data outlined
i Tabde 2.

Capacitor melallations afg gendr:
ally applhed on both utility a LG
trigl power SYSIBmE 1o improve village
regulatson, enfance syste stability
and 1o pronede for system expansian

The shuni b ack-to-back

capacior 10N Mmegns
lthar comn Isconnhecting
4 capaci ar from a bus 1o

I
which a | k, egqual 1o o kass
ng bank, & alraady

narally, VHK & GHE
rghit breakers can Bwiich
ifor bank as kong as the
¥ 5 Confinuous current rating
& Of exCEa0s 1.35 lirmas the
inal cuerrant rating of the capacitar
nk, However, lor complex capaci-
tor swilching applications or whana
frequent swilching & conlemplatad
contact the nearest ABB represen:
tative lor recommendations

Automatic Bus
Transfer Times for
Station Auxiliaries

Importance of bus
transfer times

Bus transler can b= initialed under
hwo conditions. The first condition iz
cafled routing transter and = dona
when he generating unit & starfed
up or shut down, The second condi-
fron Is called emengency ransier
and 15 Necassany upan kilune al ha
normal sounce o power. Routing
transier can be handéed In many
ways and the prablems incurred am
I{:EF-E-[EITI}.' minoe. Howaver, auiomatic
bus ranster ol slation auxlianes
under amargency conditions, whethar
fior indusirial, commercial or wility
Stations, must e accommplished with
a rmnimum dead bus lime

Bus transtar tirmes should B2 held
fo some o value because modors
slow down and go ouf of phase. With
these conditions, if the amargancy
soufce s anargized, thede will be
large imfush currents, This is unde-
sirable and could result in iolal loss
of the bus under cerfaln condilions
Consaguenily, thare musl be a Gooe-
dinatad bus transler me o keap
these conditions 1o 8 minimum.
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VHE/GHEK breaker dead bus transfer
times
Table 3 lists the dead bus transier times of ABB power

circull Breakers normally applied an genarating station
auxilizny circulls:

Tabla 3 — VHE and GHE breaker dead bus transfer timaes

Hrwahar D us irenslar tma, ms jeycles) 4"
Trig then
Comlinueus  Semullansous Simultaneous  Closs uaing
Type Currant Trip & Close  Wip & Close  Standsrd *b°
Aating, &  (Noarcing]  [Withascing]  Contscl
[With arging)
& VHK 350 1200 SO(3) Fai BEE 1)

2000 503 N2 BS(EN)
000 SEEE 25015 12073
T.5VYHES00 1200
Lo 2000 O5(57) SSA3 13078
TEGHKSD0 5o

15VHKS0D 1200

15VHK TS0 1200
i g 2000 =] s | 25(3.3) 15007 8)
15LaHE 30 000

A All imes shown are nomanal
Tolerance on dead time &5 + 16.7ms {1 LT he|
! apecial mierincking is avillahle 1o priven) Closing

second breakar i lirsl braakar would fail bo opan on

and 15HK fypa
Required dead bus (b

25 Hertz application
WHE and GHK circurl breakers are
rated a1 60 Hertz, but can be applied

ag e as 50 Herlz withoul deraling,
For &5 Harlz application, however,

thers 5 & derating facion g miList
D applned to 1he bre : TIoling
raling as tollows,

\Jnusual service

conditions

High altitude

Amarican Mational Standards In-
slifute (ANS) Standard G317 -04- 1589
paragraph 04-3.2 .2, indicales thal
high-voliege a-c power circuit breakers
appliad at altiludes greater than 3,300
fest rmust hawve thair dislectric with-
stand, continuous curment, and
voltage ratings derated as follows

transfer times IS O
There seome o be fwo pressalant &
choices of required desd bis

S50ms (three cycles) or 100ms [;K
cycles), OF these 100ms {six 1

15 indicaled o be ganarably pnel

itude (ft)

Rating Correction Faclor®

Continuous Violtage & Dielectric

Accardirgly, this can be th
a significant level of com
the dead bus fransfe

ith 5,000

Current Withstand
3,300 (and balcw) 1.00 1.00
.54 (.95
103, A 0.86G .l

utilzing forced air cooling, for even
reater ampacihy %!ﬂic'.ﬂ'. ihe nearest
ARE reprggontative tor lalest data

*values lor intermadiate alltudes may be darived trom linear inlarpalatian

Whan apphying these raling cor-
rection factors io voltage, always use
N cocur Dreaker mamsm dEﬂlgﬂ
valtage Whean deraling conlinuous
currend, be careful thal the deraled
value ks not less than reguired full
load currenis. Be especially alert io
dual-raled breakors wilh lorced-air
coaling,
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Type VHK Circuit Breakers
Application data

Table 4 — Vacuwm power clreull breakers — Ratings on & symmetikeal basia. L 4
Hurrinal bl (rmulalen Level IHamming Aetegt
Haling Eom Huted Yoitages Habed Wituiand AN mairicsl o
Iruzan g (e
Pzt Fuips Congsl  Mgaieyw § Farips Misivar 0w pgse. Maomen  Homeal  lamses s Liigk  sspling
al Fraria Welags B0t Swisgs Mas Y Vollsgs Fegweecy |51 ME WY K Y Rutry  Ties
Hrans Wil EF-WaE SRPS RME Y AEL Mie BV EV-RMES KV AMEL R Ol AWPLRNG AMPS-ARY AMPT AN P AMPI-ENL Cypisa
SYHKDISD D80 418 12X0 2 &4TH 124 585 190 il 000 000 56000 gi000 A
I WHR 250 250 46 2000 ATH 7.2 SH3 1 ] o000 EIO00 50000 T SIS 4
SWHKIED 060 4168 1300 M 118 4D1 18 il 41,000 47000 &5 o0 -sapoe 3
WHKE 15D 150 476 2 OKK ar 113 4 1Kl k- ol 4100 47 KKl &L 0 00 (B, D 1
EVHKAED 080 498 2000 AN 179 400 19 i 0000 BOo0D 3§
7.5 WHE 500 500 TR 1, 0 BES 13 BB ko 1= 4000 TO.000 i
THENHESOD: 600 T30 2000 B35 125 66 < ] {1 000 TN 3
TEYHEG00 G000 720 3000 H25 125 &8 ¥ 1] dd GO0 T DO
55 WHE KD 500 138 1200 150 13 1Ms 3] ol 12 TEOEO &mNn -3
ER WHE SO 500 138 2000 150 12 158 i ] - 1 1 = 000 441 [N
18 WHE BDD B00 YAl AO0OD 150 13 1.5 k] ] 13 S0 &k - 3
R WHE T RO B TS0 1RO 130 §1m 5 an 1.5 Tl &0 3
H'-'I"HKTHZ‘ 1A =7 150 130 115 E -] a5 17 87HND 80000 3
1% HE T THIN 1R § KK 151 130 WNE k) 17 ITEDD 60000 3
|E|'|'HH'IEIIII[IE|I:IH 13K 188 1m M5 k- 11 - 50000 B2000 : |
NMHE DGO ¥ G 1B 210 150 .30 INE N I'I'-- AD D00 68 RN 1.2 EOCE0 50000 3
l-"l'l'HF”!I'lmf-'lH RO 150 130 1S c | A00 @000 12  BOO0OG BIEE 3
ST Fo ppesiling] sodlngea ol Thar e s, 1 sinl = Arrpd Al Mas Ky Max, KV Hi i i

AF TS et e sasap] e e (F ey |;l L e f.l|:+:|_-|'|'|_i 0wy

g owE o besed on Drodia sped o ﬁ

0 COFSCTY partimg Wilth Ve CHols ralay Tima R Ey 1SCsd X
ETUTERFICAl CUmEm D GEFS T BEITITEHT i |I-- Ed i ing Cae abslry of brpgike

Males 4 TS VLS Ty T CRTUll sy in =

Type GHK Cl.rr.:u:t B
Application data

Table 5 — SF, gas power cing - Ratings on a symmetrical basis.
Inmiatior. L intwrTupiing Ratingut 3
Fated @ Fwtand WMFE. By T 0 pwa  Cow
e —— - Aaprs Firna and im
B Factai Mrvmam Lo wepubill Miariars  Moverdl  Wdieass peiical Maling Laleh  rapling
LidoME KV L] LY Asing 15 faing  Time

RS EV-Com ANPS AR ANPE-ENG SMPS RS Facioe  ABPSAMY ANPS- BN Cycim
fd 85 1000 3000 41000 12 44000 TOOOO &

BE - =1 SN 38,000 4% 000 -2 Laikkl PO o
1.5 38 e 18000 MO000 FAO00 1D O 2E000 anoon &
115 5 B 18000 X0 S50 19 PR000 AnDon &
115 M B ®MOi0 XMoo o0 12 3IrS00 Boog - 5
1%.5 36 i+ =3 SHOG HEDDD 37000 1.2 AT SN D0 5
2TEHKS0  500RSOD 1200 270 100 180 AO 125 8000 1E000 WAD00 1R 1ED0D0 26000 5
27 GHE 500 .'l ] 250 J000 IO UL 180 B 1.5 16000 18000 000 1.2 16,000 34 Do =]
TEIESRD TEDD EFMO 100 1RO B0 1238 20000 20000 X000 12 20000 32000 5
K ?':i-' rol 250 2000 IO | N} 150 L] | 0000 X000 2000 s 20 00 1! [ S
1000 1000 260 1200 370 100 180 B0 1S =000 25000 25000 12 IS000 000G &
W00 1000 25.0 000 270 1 K} 1B i} 135 2000 25000 25000 1.2 25000 el 000 ]

t = Fior operaseg wolinges other #an thoos aled. e mterrusing Correerl = Amps o Mo €Y he. Y but in no casa

can e curtent excesd the mrupiing Camend al Rinimum =Y Cioealing Ky

0 — Habirg lactor & based on bissker speed Bom inilialgn 16 conlact pariing sih Y cyole relay lime Multioly lacior ¥
Ehitetrical cur e o alitin ssymmeticdl curenl inlerueing capabilily of b skt
Mates A — These waksss sooiy wilh circust beaakss in ar oul al swilohboand
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0

Table 7 — Current Values = Vollage shown in

Table 6 — Operating Voltage Range Table 7.5

Mominal Spring Spring Close Trip Lockout

Control  Charging  port i Charging Coil Coil  ® Coil

Valtage Mator Motor

* 24V DC — — 14~ 30 —

A 48V DG I 36= 50 a5~ 50 28— &0 T 20.0 0,15
126 ¥ DC 90-130 80-130 TO=140 10.0 0.06
250v DC 180-260  180-260 140=-280 5.0 0.03
118V AC 86-125  85-125 t 95-125 10.0 0.04
230V AC 190-250 190-250  1190-2560 5.0 0.20

NOTES: 5 Current val@ie verage steady statevalues —

- Unless the circuit breaker is located close 10 the mom currents for all charging
battary and protective relay and adequate motors oils are approximately 6 — 8
alectrical connections are provided betweaan tha il lues, an importani consideration

battery and trip coil, 24 volt DC tripping is not the battery.

recommended A m ifg or closing lunctibns ara nol recam:

t 48 VDC spring charging is not recommandead y excepl when the device is located near the

1_' AT '|r|=:||:|||-|g i5 nal recaommanded (Seas oane 300 'E“:!f' or whara special ethort 15 made to nsura tha
acy ol conductors batwean batlery and

[ al ferminals

Table 8 — VHK/GHE Breaker Time Charact

Av, Spring Interrupting Time
Breaker Ay, Clos Av. Tripping Charging 0 = 100% of Rating
5 VHK 250 3o 2 cycies 2 seconds deycles
15 WK 5000750 3 n: 2 cycles 2 seconds 3 cycles
T.5VHK 500 3 2 cycles 2 seconds 3 cycles
SVHR 350 £ les 2.9 cycles 2 Beconds Jcycles
16 VHE 1000 % 2.5 cycles 2 seconds dcycles
15727 GHEK 500/ T50/1 000 ; cles 2 cycles 2 seconds Hcycles

Closing Time — Belween egerNgipdl closing coil and making of arcing contacls
Tripping Time — Batwee @ relzing of trip codl and parking af arcing contacls.
Inferrupting Time — ; ergizing frip coil and complete inferrupiion

Table 8 — Space Heaters for Outdoor Equipment ®

Mo. of Heaters Total Watls

L4 Type Unit Per Frame Per Frame
2 VHRE 250-2% " wide 3 450
HENG & 15 VHE + 27 GHK 4 G500
HEIl Single High 4 GO0

*Space heaters on indoor equipment are an aptional addition




METAL-CLAD SWITCHGEAR APPLICATION GUIDE

Table 10 Standard Control Power Transformers O;

Single Phase, 60 Hz, 240/120V Secondary, Epoxy — Cast

Primary Vollages BIL Available KVA

2400, 4160, 4800 BOKY | 3,5,10,15, 25, 37.5, 50, 75 *
200, 7620, B320 S5 KY | 3,5, 10,15, 25, 37 .5, 50, 75

12000, 12470, 13200, 13800 g5 Ky | 3.5.10, 15, 25, 37.5, 50, 75

12000, 14400 125 KV | 3,5.10, 15,25, 37.5, 50, TS

Three Phase, 60 Hz, 2081120V Secondary, Epoxy — Cast 0@

Primary Voliages BIL Available KVA

2400, 4150, 4800 B0 KV | 9,15, 30, 45,60, 75,80, 1125
7200, 7620, 8320 B5 Ky | 8 15, 30, 45, 80, 75, 80, 112.5
12000, 12470, 13200, 13500 BS KV | & 15,30, 45, 80, 75, 80, 112.5
19920, 24000 125 KV | 9.15, 30, 45,60, 75, 90, )2

Table 11 Standard Voliage Transformers
60 Hz, 120V Secondary, Polyurethane and Epoxy — Cast

Primary Voltages BIL Ratios Metering Accuracy
2400, 4200, 4800 Bl RV | 207, 357, 40 03w LY L and 0.BLL Burdens
7200, 8400, 12000, 14400 110 KY | 80:1, 70 ] J 1 at 120 Volts

12000, 14400, 24000 125 KY | 100:1, 20 0.3 W.X.M.Y and 1 27 at 69.3 Voits

1500vA Thermal at 30%C Ambiant. 1000VA The 5550 Ambiant
Table 12 Type BHK22 Standard Accuracy \ Table 13 Type BHEZ3 Standard Accuracy
Current Transformers Current Transformers
Toroidal Type, 5.25" Window, 14 Toroidal Type, 6.50" Window, 3.5" Depth
Single Relay Metering Ac Single Relay Metering Accuracy
Ratio Class B0.1 B0.2 Bp% B1.8 Ratie Class BO1 BOD2 BO5 B.09 B1.8
BO/E G100 24 4.8 - — 150005 C200 03 03 63 03 038
fala 10 1.2 2 d& — - 2000f8 G200 0.3 0.3 U3 .4 0.4
10015 . _ — 250006 C2000 03 O3 03 O3 03
16015 i 4.8 — 00006 C200 0.3 03 03 03 0.3
20005 2 1.2 24 4000/6 C200 03 03 03 03 03
005 g 1.2 2.4 HOOows G200 0.3 0.3 0.3 a3 0.3
;ﬁ{? 3 I'g Eg II-E Mounting: One or two per 3000A primary bushing
BO0IS B4 09 603 08 Table 14 Type BHK235 High Accuracy
BOOVS 0.3 0.3 0.3 06 Current Transformers
100015 A3 T0F R SSD3 Toroidal Type, 6.5" Window, 7.0" Depth
12005 ] 0.3 0.3 0.3 0.3 0.3
J500/57 G200 D3 03 03 03 03 Cingle Relay Matering Ascuracy

2000/5 4 C400® 0.3 043 03 04 0.4 Ratio Class B.01 B02 B05 B.08 B1.48

63 03 03 03 03 i600/5 Ca400 ©03 08 03 03 03
0.3 0.4 )3 0.3 0.3 2p00/s  C400 0.3 0.3 0.3 0.3 0.3
g2 08 03 03 03 250005 C400 03 03 03 043 03
0.3 0.3 03 0.3 0.3 3000/ C400 03 0.3 0.3 0.3 0.3

RaRn 4000/ C400 03 03 02 02 D3
1 One or hwo par 1200/20004 primary bushing s000/5 C400 03 0.3 0.3 07 0.9

Mounting: One per 3000A primary bushimng
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Table 15 Type BHK22M Slandard Accuracy Curreni Translormers
Teroidal Type, 5.25° Windaow, 3.5° Depih MOC/TOC
CONTACT RA G
Ratiec Tapped  Relay Mataring Accuracy A
Ratic Class B0.1 B02 BOS B0S B1B 20A - 600 VAC
B00S W = =TT ELECTRICAL ¢
LR S [y 2.4 4B — — —
15005 20 .2 2.4 2.4 48 =
20015 a0 a6 | 2 24 2 A8
25005 50 ] o0& 1.2 =4 48
A0 (50 a6 (if= 1.2 {2 2.4
A005 Ch0 3 k3 A 12 1.2
2505 G100 0.3 0.3 0.6 | 2 {2
500/ C100 04 | 06 06 1.2 0 ares 24 volts do
BO0/5 G100 03 03 03 06 OB Groses 158 vone 45
{ 20615 10015 20 2.4 ] 48 ximum Breaking Abiiit
20015 20 na 12 12 T4 ampares e ?
005 A0 03 n.a {2
006 050 08 03 08 Maximum Making Ability
500¢5 G100 0.3 [k | [ | 120 amperas
EEI'DI'!I G100 0.3 I?H (1 | ‘HﬂmEnlnw curm“t
U5 L TLH 1S % 0.3 & o
g00s  C100 03 03 03 i adeordiae
10008 G200 0.3 -3 03
120008  C200 0.4 03 0.3 Contact Resistance
200018 0005 Cso 0.3 1.3 06 30 millichmis
S00S G50 0.3 o3 as
5005 50 0.3 0.3 0.3
BO0S 100 03 | [
10005 C00 0.3 K] 0.3
120005 G200 03 1K | (]

150015 G200 0.3 (R |
16005 C200 03 0.3

a 03
200005 C200 0.3 3 0.3 LS
Mounting: Lne or o e 180000 00A anmany el

Single

Ratio Class Bi.8
5005 _

7RI =
10075 48
160/% 2.4
200v8 2.4
004G 1.2
A00¢s 06
50005 C200 {08 ]
600G Ca00 1 8ic
H00VS Ca00 L
1O0NE E:EI:II:I. 03
T2LMES L0000 k.3
0.3

e

. 03

L. R] .2

CH00 0.3

Cano 03

ing: Une only per 120020008 primary bushing




TYPICALS, 7.5, 15 AND 27KV HKII METAL-CLAD
SWTICHGEAR SPECIFICATIONS

NOTE: Red color danotes informs-
tion to be suppiiad by purchase:
regarding aither

1. Choice of allernates

2. Additian of aptlonal fealuras

3, Gpecific oo

(General

{ Imdoor—ouidoor —outdoor walk-in)
reetal-clad swilchgesr gescrbed n
fhis spestilication is infendad 1of usa on
g (2400 =4160=4B800-6900~ 13800~
1000} volt 3-phase (3-4) wire

60 Hanz
syslem. The switchgear shall ba
rated (4 160-T200-13800-2T000)
volt and have horizontal drawout
{vacuum-5F,) powes circuit break-
ers, Tha swalchgaar and cirsuil
breaker edther individually or as a
unit shall have an impulse rating of
(B0-895-125) kV. The entire switch:
gaar, imcluding powar circull breakars,
matars, relays, alc, shall be com-
plataly faciory tested and breakers of
Fike ralings shall ba nterchangeable

Applicable standards

Thiz switchgear equipment covered
by these specifications shall be
gesgned, tested and assembled in
accordance with the iatest applica-
bl standards of ANSI, IEEE and
MEMA.

Stationary structure

Thiz swilchgear shall consist of
i ) braaker units and (

auxiliary units agsambled |
rigid self-supporting com
matal-enclosed stru ; I ghil
slructura shall be r

|

mietal-sheats in A
separate
{1} Circuil breaker
{2} Main bus

{3} Instrumeni

transid®ner

5 ducl conneciion

circuit breaker compartment
Nall D g reiedl 10 NOUSS 8 BorEon-

tal drawoud (4180-T200-13800-
2T000) valt (vacuum=5SF,) power
ciroull breaker. The stationary pri-
rmary disconnaciing contacts shall
be coanstructed of silver-plaled
copper. Al movahle contact fingers
and springs shall be mounied on the
aircuill broaker whena [hivy mdy aasily
be inspacied. Tha anfrance 1o the
stationary primary disconnsciing
devices shall be automatically
covared by a grounded matal satety
shufler whan The circull Dreaker 5 i
the test pogiticon, disconnected
posEs0n, Withoraw DOSiHEon o
resmoved from (he swilchgear

Cable compartment

Tha lowar primary discon
conlacts shall be suppor
means of flame-ratarda
resistant polyester gha

T

porcaIn bushings wh fend
into the cable com
ifals
ng bus by

i

Dle panels shall be provided

for Mecess o the bus comparimsent
main bus shall be rated (1200-
=3000) amperes. All bus bars

ehnall bo sibver-plated. and boltad
connachions shall be usad. Tha con-
ductars shall be insulaled by means
of flame-retardant, track-resistant
apaxy mnsulabon. Flame-retardant,
track-resistant polvester glass (5 &
15KV or porcelain (5, 15 and 2TEY)
bies supports s=hall suppor 1he
insidated bus

Thi rEIEu_.-E. matars, mstrurmants,
cantrol swilches, elc. shall ba
mountad on a formed front hinged
pansd. The cabla comparmant shall

<

Fave a (bolted removable plal o
optional hinged rear doon(s))

surfaces shall be phosphaie tresled
and etectrosialically pambed with a
corrosion resistant polyestd? powder

finish. Caolor af fi all be bghi
gray, AMSI

eters, instrumenis

&, el shall be

a farmed hinged pands,
| shall be mounied in a
artment located on 1he same
of the switchgear as the circuit
Akl comparimien

Al wealherproal extenar dodrs
shall ba provided with suliable
fasteners. Cleanable metallic filters
ehall covef the louvers. Al surlfaces
shall be phosphate traated and elac-
trostatically pamted with B corrosion
resisiant pohlvester powder finish
The colar al 1he linish coats shall ba
gray, AMNGI #61

Circuit breakers
The circuit breakers shall b rated
{4180~ 7200~ 13800-2T000) volls,
B0 Heriz, having & continuous cur-
reefil rating of (1200-2000-3000)
amperas and inferrupling rating ol
(250 =350 =500=T50=1000) Mya_ All
circull beeakers of equsal rating shall
be complately nterchangeable

The circul] braakar shall ba
pperaied by means of a siored-anarngy
mechanism, which & normally
charged by a small universal moloe,
but which &an also be charged By &
manual handle for smengancy mariss|
chosing o test. The mechanism shall
be so arranged that 1he closing
spead al the conlacts s II"IﬂEDEII'Iﬂ'E.'I'I[
ol boih condral vﬁl&ﬂt‘r ard al i
operator
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AL 5. 7.5, 15 AND 2TKV HKII METAL-CLAD
SWTICHGEAR SPECIFICATIONS

The circult breakesr shall hase
fhiee independent {vacuumi-Sk)
il rupters

The gircull braaker shall ba
equipped valh secondary discon-
necting contacts which shall auto-
matically engage in the cparaling
and 1es] position o complate clrcuts
as requirad. The conlacts shall
automalcally disengage when the
Clircult braaker |5 withdrawr i the
disconnaciad position,

The cecuil breaksr shall have a
mieans for racking in and oul of the
compartment ana belween positicns
1t shall furihermore be provided with
a maans fGr holding 1ha crcuit
breaker im the compartmant in all
DOSIEoNE

Mechanical iMeriocks shall pra-
veni racking a closed circuit breaker
oo Tram any pasition. As an optionsl
featura, it shall be possible 1o padiock
e circult braakes m elther the ds.
canrac] o the 18st position. An
addiional interiock shall be provioed
which shall assure aulomalc dis:
changing of ihe closing springs wpon
rackmg of 1he Dreaker Delwesn ;s
connecled and withdraw positions

The circuit breakar shall Da
equipped with means ol manualky
nlmng and maEnuslly opsning the
comlacts and also o close 1ne oo
tacte slowly or 1Bsling pDurposes

The circual braakar control volta
shall ba: (48-125-250 d-¢, 11
a-c. 60 Hertz) volts. (For 48 v d-
applcation, battery shou
mounied m e SaWibch

Instrument ers
Currant transf & cur-
riefil franshormars 8 ratgs

s o mach

surrend transhormers
b gySaoafible with he ful
ﬁ g ol the swilchgear

P ilicated on the details for
ifchgear unil. Means shall

@U'ﬂﬂaﬂ in the switchgaar 1o

rmveniently sharting the secondary

Potential translormers - The
potential irensformers shal he
drawaul Type, egulpesd with curren|

limiting primary fuses. Thay shall
have an acturacy as requi®ad by (ha

details of each 1gEar unit, Tha
ratio shail dicated on
[ sarigba 11 i 1

lng
e sihnall be #14 ANG,
, excent whare Enger (s
! & swilchgear shall be
row with terminal blocks for
oing contral connactions, All
rihg shall be fermnatad in looped

gue type lugs

Promptly wupon award ol [he conirasct,
the manutacturar shall furnish daee
ings for (approval — recond)
showing the Genaral Arrangement
and Schematic Diagrams. These
drawings shall supply all installaton
and coordination daia reguired by
Purchaser for the preparation of
@lacirical and mechanical details
necassary 10 tha installaln of (ke
=wilchgear by Purchaser

Inspection
The complaled switchgaar shall be
available for Purchaser's inspection
al the manufacturer's plant belore
shipment, if pecified, The manu
facturar ghall submit satisfactory les
data to the Purchaser, if required, 1o
prowe operafion and performance of
ihe SwitChgaar i accordancs wilh
Ihe specilicalons.

All testing o be par ANSICAT
slandards




BREAKER AND SWITCHGEAR WEIGHTS

o)

Breaker and Switchgear Weights in Lbs. < ’
Switchgear Enclosure Per Frame

iBreaker or Auxiliary) (Does not include Breaker)

Breaker Amp. Breaker Mon

Type Rating Element Widoor™ Walk-In

5 VHK 250 1200 400 1400 1775
2000 430 1400 177D

Add Par Line-Up for End Panels

BVHE 350 1200 B0 2170 (1T 36) 2545
2000 EAL 2170 (1736) 2245
A000 230 2170 (1736) 2545

Add Per Line-Up tor End Panels

E20 2170 (1736)
2000 B30 2170 (1736)
3000 830 2170 (1736)

Add Per Line-Up for End

15 VHE 500 1200 500 {525) 2170738 2545
(15 GHE 500) 2000 ETSIBTS) 217017 2545
SO0 =250 2545
15 VHK 750 1200 600 (625) 2545
(15 GHK 750) 2000 B30 (B75) 2545
3000 850 2545
15 VHE 1000 1200 B25 2545
2000 B35 35 2545
: 70T AE) 2345
i End Panels Bas
2T GHR 500 2220 25495 3050 4620
2220 25495 JA50 4620
27 GHK 750 2220 2595 3050 4620
2220 2585 3050 4620
27 GHE 1000 1200 - 2220 2585 3050 4620
5 2220 2595 3050 4620
dd Per Line-Up for End Panels Bas 1872 2ira
5 HK — Potertial Bt el unil with 3 PT g — 218 |4 Deduct 12 Ba. o each PT nal reduired
15 H¥ — Pooantial € wout unil with 3 PT's = 515 Ibs. Deduct 85 e for each PT nol required
5 & 15 KV — Stationar contml porasr ransioemans 115 KW — 305 Ibs
tIEH,TA__LLl.ﬁ';ﬂLIJ;-::-:EE:I::._II _1:":_:9.;%__ For CPT's langer than 15 #004 single phane
Beeakar Impact Loading — baice the bresisr weight fvericol inading), Swichgear impact ioiding = awitchpons wesight

*T2* Onie-High Consln@alian availible in indoor construction onily
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