LOW VOLTAGE
AIR CIRCUIT.BREAKERS—TYPE H-2

LOW VOLTAGE
FUSED.AIR CIRCUIT BREAKERS—
TYPE HL2

SOLID STATE
OVERCURRENT RELAY—TYPE SD

j FEDERAL PACIFIC ELECTRIC COMPANY
, FF;E Low Voltage Distribution Equipment Division
: 180 Aveniue L, Newark, NJ 07101  {201) 586-7500







I - R I .
“ - P9 ) Qo

S LOW VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

\ ‘ ' 1 1
CONTROL RATINGS ; Closing ~ Maximum ‘l ;Tnppinq :
Electrically operated breakers and manuaily operated CRM:d . Voltage cmm: %V°I“'9'I :hun' . g,
breakers with eiectrical accessories wili operale with v;"‘.;’e' j Rv'(;t’: A‘:‘:’; | fﬂ:’;: v AR ;
control voltages applied in the ranges lisled in the table A ‘ 1 !
10 the right a8V dc | |- | 26
Where dc cr?nt(ol power is not available. ac power is wsvae | w1 1 of8s 70140 | 089
taken from the line sice of the breaker or from a separate 250V dc | 10 260 6 WG 110 J140-280 | 110
ac 60 cycle source. For supply voltages over 115V a g ‘ L s o
corsl:\ol transtormer usﬁg:vzidcddaggoisl/r:u‘ad 15;0 VA for M5V ac | 95125 i | 95-125 |
&rs | tyge -2 dnd @20 VA ic iar i ‘
?giia-eeaspcd?o!g[-{?gc %2 a ? cr the larges 730V ac 190-750  drrushas? l 1.4 S 190-250 ¢+ 1.4
The motor used for siectrical operation 1s a un 460V ac | 380-500 I Ll 188g-6 | 380-500
e motor used for giectrical operati iversai , ; oy |
motor rated 115V ac/125V d¢, however, 48 volt dc S75Vac + 47563 ! 475-630

motors are available, Control schemes at 48V de or 24V
de are available in conjunction w.th the motor opersting
at 115V ac Control schemes at 240V ac or 250V dc are
aiso available

M H
BREAKER DIMENSIONS T e, Now of Unks per Section
The type H-2 breaker is a compact device allowing 4 ,
Righ stacking in a 90 inck high switchgear column up to ' | ~ Section Width
and including the 2000A 65H-2 [rame. Refer to the tabie ' ame 25" ’ % | a5
to the right for details ot the number ot bredkers that can Type  Size (635 mm) (314 mm) (1143 mm)
be accommodated in a switchgear swction. e Loy _— A
Paste . oo0 L4 ‘
'aoH-2, B0O | 4 { ;
AR A
ciacuiT | IR 800 4 5
BREAKERS| £5H-2 | w00 ; 4 | e ]
" 75H-2 | 3000 3
spoLg - AP0
1100H-2 - 4000 2
L10UH-2 5080 1 !
[1o1-2 | 6000 | Lo

MAIN CONTACTS

Ali types of H-2 breakers have doutle break bridge type
main contacts, with wedge contact surfaces tipped with
silver tungsten sintered inlays. The angular
cenfiguration reduces the blow off forces praduced by
short circuit currents and thus reduces the stresses on
the mechanism.

The moving main contacts are individual segments and
are fully insulatod from each other and the car~yingy arm.
They are free flocaling and self-aligning with two
compression  springs  o2r  comtact. High contact
pressures ensure the breakdown of corrosive films and
dirt,
When the !reaker opens under loads or short circuits,
e 4 : the main contacts part first and because of the doubie
-y iy B . break design a wide air gap is quickly established. The
g . current 1s transterred to the arcing contacts, which
Line and Load Fixed Contacts and Moving Bridge complete tnhe interruption, without arcing on the
Contacts in the Open Position main contacts.
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[ LOW VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

INTRODUCTION

Uhlizing many of the design principles of the eanier type
C oreaker, the first type H breaker was developed in
1953 to take advantage ¢t new materials and production
methods. It was thoroughly type testec to ensure that
the previous high standard of relability had not
been aitered.

The advent of stored energy operating mechanisms
brought out the tye type H-1 design stilf using the main
conlact structure ang arc interrupting matnocs of the
basic type H des.gn

Present day demands for more compact breaxers
combines with new rsulation materials orought about
the type H-2 breaxers. This breaxer was intrcduced in
the range up to 1600 amperes, and then extended

GENERAL DESCRIPTION

“he type H-2 line of air circuit breakers kas been
developed for use as man circuit breakers and for
feeder protection, ard is designed. manuiaclured and
tested to withstand adverse serv.ce conditions, The
breakers are suitabie for use in utilty, industrial and
commercial applications. -

These circuit breakers are available as fixed mounteder
drawout mourited devices fur application in switghgear
assemblies. Wall mounted
enclosures can be supplied
for tixed mounted urits up to
4000 amp frame size

The type H-Z2 breaker s
assembled on a molded tase
of high strength thermce-
plastic using :ndividual pole
pleces  carefully interiocksd
together and supported by a
stainless  steel frame. The
moldings are deeply riobed tg
provide large creepage
distances betwesen adjacent
current carrying pansé Tne
nbs alsu serve as syileners 1o
res st bencing afrd Cigtorion
under cordiliofs of maximm
stress

The stainless steel frame s
marufactured to close
tolcrances and jig asscermpled
1 cnsure accufate aignmert
ot all parts. Close control 1s
maptained over dimensional
stabifity t0’ ensure comzclele
Gnitammity and ntercrange-
ability of finished breakers of
each) frame size.

through to the B0CC ampere frame size. In addition to
improved maternials, ymgrovemen's have been made in
the contact design, airc interruption and operating
mechanism 1o comply  with the  latest gapplicable
standards anc manufacturing 12chmiques.

Tre original design conGepts of the type H breakers
rave been retained in the lype™:2 design. Double break
main contacts  large crecpage gistances and light
ficping effort are among{themany quality features
wroviding years <f rehiable”sgrv-ge on type H hreakers
and retaincd on the type'l-2'design.

These circurt bredkers Jare short time rated
sonsequently theyf@an be'ised in selective systems

Selt Somtained stored energy mechanisms are provided
thioughout — the  full  breaker range Overcurrent
progection s provided ty a solid state tripping system,
cons stifig uf current senscrs, 3 phase overcurrent relay
and a sell powered solenoid type shunt trip device

Manuatly Operated Breaker In Draw-Out Cradle

o
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‘ LOW VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

a1

SAFETY INTERLOCK

The drawout mechanism is orovidea with a sale;y
Interlock to ensure that the nreaker is open before it is
either withdrawn from the cell or connected inte the zell.

The drawout mechanism operating shaft is located

MAIN DRAWOUT CONTACTS

Main drawout contacts are sidver plated for maximum
ethcieney 10 ensure low temeerature nse at full load
cutrents,  However o sulphuicus almospneres
cadmium plating 1s availatle as an optiun 10 eiminate
the formation of silver sulpitides. whicn are
nen-cenductive.

) or breakers up to 3000 amperas, water type contacts
eld in @ basket wilh individual springs per pair of
contacts ensure d reliable sell-abgning free fHoating
connection. The 600 angs contact uses B wafers
approximately  1/8° (2.175mm) thick e 1800 anp
conact uses 12 wa'ers approximalely 3/8° (9.6mm)
thuck and the 3000 amp contact uses twe sets of *60C
amp contacts -

Above 3000 amperes & flat wype line contact with
ndividual compression springs providing hite o pcint
centact are arranged o @ bollow square design. This
design provides maximum conduclivily with migimal
space requirements.

SECONDARY DRAWOUT CONTACTS

Secondary diawout contac!s are dcviddd o drdwout
hreakers 10 automaticaily correct o disecnrect control
circuits, as the breaker moves through,its¥esitions on
the drawout cradle. The contacts dro designed so that
ccrirol Circuit can be energizadorisoiated in tne iast
position, These cornections can be chapged in tha fiold
when required

The contacts are supplied imsets/cf 8 in ane contact
olock with power supplyofithe 18 side viowed from the
front. Control power supply fterounals aré separated
froim other contralgircuils By a4 biark terminal thus
provding doui® arc 'dap ard creepage distances at
these Doints A mMmeximum of 40 conlacts can be
supplied.

The continucus “eufrent cairying capacity cf the
contacts is conservatively rated at 30 amps continuous
and is sustabie for voltagas up to 600 volts

Contacts are fcrmed cceper, cacmium plated and
mountedyin a polycartonate molding, The moiding 18
cesignddiwith high barriers between contactsto provide
gropaialignment between stationary and moving pars
The movable seconda-y contact block fitted to the
begaker assembly is spring mourted to further ansure
aliignment with the slationary ccntacts

Lo 2]

berind a sf 2ing gate :nicriocs o the breaker faceplate,
Lowering the gate ir.os the air eircut breaker Aslong as
the cranking “andle v rsered, the brgaker ggonot e
closed, in any positicn

400Q amp 3ox Contacts

4 Pole Fixea and Moving Secnndary Contacts

-
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FUSED AIR CIRCUIT BREAKER—TYPE HL-2

RATING
| T T
| } INTERRUPTING RATING J
| BREAKER ONLY | @MAX.
§ FRAME i BREAKER C/W KA SYM. ! FUSE
BREAKER 1 SI1ZE ! FUSE : ; SIZE
TYPE AMPS | KA SYM. 600V | 48OV j 24CV.4  AMPS
25KL-2 Il 6C0 —} 200 P 30 a2 1200
30HL-2 500 | 200 ‘ a0 0 42 1205
50HL-2 160 200 ac S0 €5 2000
|
55HL-2 2000 200 42 4l 89 85 i 3000
75HL-2 300C 200 65 65 85 ' 4000
100HL-2 4000 200 85 1 85 130 l 60C0
MOUNTING nountéd as an integral pant of the breaser. Single phase
. , - . proteglion shali be provided so that blowing of any fuse
Type HL-2 fused ait circuil breakers are supplied fer witl 1ip the Crcuit breaker. A color coded indicator shall
drawout mounting oniy es the fuses are lecated behind D&orovided on the faceplate to indicate which fuse has
the base and on the line side of the breaker. Access caf Biown and 550 1o ek out the broaker mechancally
\t:f‘.,g?:\:le: to the fuses when the breaker iy until the indicator is manually reset.
The breaker shall be of the stored energy closing type
S'NGLE PHASE pROTECTION (manually; fes:'c:|v'.ica! y} opgarated tar.d crawcit
i , . mounting with all the zaltandant satety interccks
Single bhase protection is supoiied as standard oftype requ't'e'dgby NEMA standards. 4

H(-2 fused air circult breakers. Three solendid/iceils one
fcr sach phase, are connected in paralel with the
current limiting fuses. They are provicéc”withmplungers
which act directly on the commgn trip shaft The coils
are rated 1/70 iine voltage so that sheulthaftse blow on
short circuit, even though the (line“%oliage may be
reduced, the coil will providaysutticient power to tip the
breaker.

BLOWN-FUSE INDICATOR

An indicator is provicagmw) Shms zctuated by the single
phase protection cofls #Sifouic crne fuse blow, the
corrasponding Coils will tris the breaker and project an
indicating bhé’ through 'he ‘acep!ate. The three
indicalors dQare goiored” red, yellow and 2e and
correspondite jeft, conter and right side fuses. When the
‘use has beenygeplaced the linkage car pe reset by
pushing in thevindicator. The Ubreaker can then
e reclosed.

TYPICAL SPECIFICATION

Theytused air circuit breakers shall be 500 voit 2 pele
with, continuous current ratings. trip ratings and fuse
ratings as devalled later. The breakcrs shail be eauipped
with a 3-phase solid state overload relay and three
current  himiting Econohm  current  hmiting  fuses Single Phase Protection

Breakers shali be Federal Pacitic Electric Company type
HL-Z or approved equal

11
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o FUSED AIR CIRCUIT BREAKER—TYPE HL-2

INTRODUCTION

The type HL-2 ar cirguit bieaker is a protective device
designed 2nimarily for service whers the interrupling
capacity -equirements are beyond the normal air -:ircuit
breaker rating. 1t is & co-crdinaied combinaics of a
starcard power air circuit breaker with a 3 phase s2'id
state overcurrent relay. and Econolitn current limiting
fuses.

The wuse ©! current liriting fuses increases the
interrupting canacty 3f the co-orinaled device 10
207000 amperes, The air circut braaker alone retains
the standard interiupting capacity for its ‘rame size,
which ranges from 22,000 amperes svrmetncal at 600
veits with a 600 zmipere framce size, 10 35200 amperes
symmetncal at 800 volts with a2 4000 ampere frame
Size

The type Hi-2 fused am Circuit broaker utilizes the
standarg type H-2 Lreaker, with ali its attendant featurss.
Qptional accesscries available witn thg  standard
vreaker are alsQ available with ‘he ifused breaks!.
Limitations in trip raungs are imposed depensing on
fuse rat:ngs arc thus trip ratings snouid be seiected after
co-ordination stucigs nave oeen made. Fuses are
standard FPE Econclim NEMA J 2 NEMA L and go not
require pecial mouriing.

OYERCURRENT, PROTECTION

When 3 shont gircu:d€ccurs’ihe magnitude cithe current
and the co-créinatior bétweer the fuse erd the braaker
overcurrant relay will determine whether ‘ne Breaker o
the fuse wiil clear th@'tauit. Co-crdiration must ve such
that the breake will 2ot atempt o cedr fauits beyond its
rating, As breaker contacts must withstand the peak iet-
through, ¢t the fuse thera is a maxirmur size fuse which
cangbe supplied witn aach dregker frame sice.

Co-orgination oetween the hHreaker relay arc nNe wseis
suchithat the breaker will operate 10 clear cver-loads
and, ‘aults up 10 its irterrupting rating and the fuse whl
claar faulls above ine breaker rating

10

FUSE‘PROTECTION

Fault current damage 1s a resuit of the excessive heat

enérqy "weigased and the mechanical distortion
pteduced, by magnetic forces. Beth these destructive
2i2meKts are proporficnal to the sguare ¢f the short
giccuit “Gurient. The heat ensrgy s aisc directly
proportional to the time that the shot circuit current
fows.

S.ice current limiting fuses have the precise qualities ot
iimiting beth tha current and the time through which it
acts, taull camage wiii be ccrsiderably less when the
tuse clears a fault as compared to the siower breaker
cperaticn on iowe- vajues of fault current. Fuses operate
silenty ang safely without expelling any 'enized gas.

SELECTION CF RATINGS

The frame size ard frip ratings ‘or type HL-2 fused
breakers are seected in the same manngr as for a
conventional air circuit treaker. TO achieve the pest
protection fromm the currert limiting fuse, the smailest
rating wiich can co-Groinate with the relay should be
chosen.

Wrerc fused Sreakors are sed in saries, co-ord:naucn
betwasn 'ne ‘fuses ust 250 e corsidered and
retzrence should He miade 10 the 121 prearcing and totai
ciearing energies for vanous fuses tc ensure their
5-Graination,

Wwhere the current imiting ‘use must protect equipment
by vitue 0 its current limiting abilities, the maximum
peaxk withsiand of the eguipment must be delermined
and a ‘use sefected wiy cr wili iimiut the avallgble curren:
to a value ess than the rnaximum withstand peak. The
maxim..m withs'anc geak ¢! tne protected apparatus
mey De determined by multplying the shert circuit
wathstand rating n symmelrical amperes by 2.2. Then
with the krown value of available shurt circuit current in
symeirical amperes, the maximum rating of fuse can
be selecred from the fusc et-lhrough Curves.

-

N
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'LOW VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

AUXILIARY SWITCH

These switches are rotary cam opérated dovices
ensuring positive opening and closing with silver 1o
silver doubie dreak contacts. The switch 1s bult up trom
molded water sections which each carry cne normally
open and one normally closed contact. Cantact timing
s determined by the shape of the zam and is not
adjustatle.

Contacts are rated at 20 amperes continuous at 300 vclts
ac. Interrupling rating s 15 amps a¢ and $.5 amps at
250V dc. Two contacts in series are normally employed
for 25GV dc cireuits.

A tour pole switch is supplied as stanaard on eiactrically
operated breakers and manua! braakers where a shunt
tnp is requireq. At least 2 contacts are available for
customers' use, one normally open and ore normaily
closed. Eight pole and 12 pole switthes are available as
optional extras,

OVERLOAD LOCKQUT DEVICE

The overload lockout device pravenis reclosing the
dreaker gither manually or electrically after the nreaker
nas been tripped by the ovarioad relay untyl this davice
is rnanually reset

The breaker is neld in a tripped position mechanically
and a contact is openad in the closing circuit whén this
device has operated

ALARM CONTACTS

A Single Poie Ccutle Throw contast is supplied) and
operated in conjunction with ‘he oyerioad Iockout
device. Contact is reset with '@e «verload) fockout
device. Where ovarload lockolt _isynoteréquired a
momentary overlcad alarm: corniaet canbe supplied to
operate a remote flag reiay.

TYPICAL SPECIFICATION

Low voltage powsr ail/Circlit Dreakers with double
break main contactsshatise 2 colg 600 volt class with
continuous cufrentyretings and trip ratings as detailed
on the plansiintafrupting ratings will be in accordance
with NEMA Stancaigs for the frame and/or their
application in a ully rated) (selective) (cascade)
system. Breakers shal: nave a 2 phase solid stale direct
acting overioad relay and shall be trip {ree in operation.
Stored energy €lcsing mechanisms (oither manually or
electrically charged) shal! be used for ali ratings, with
bréakess being closed by means of a push buttor and
sha!l‘hava the abiiity to close ard latch at interrupting
rating“at 800 volts. An emergency manual Spring
charging handle shall be supplied for 2lectricaily
operated breakers.

INDICATING LIGHTS

Indicating ligts are not mounted on the bredke:
faceptate as the repeated jarring from the breaker
operation limits the life of the lamps. They are ncrmaliy
mounted on the enciosure cocr with connecton to the
treaker through the secondary comtacts.

OPERATIONS COUNITER

A D cigit counter can be¢ sgppiied mouniec tn the
faceplate of tne breakep, ThIS device is mechanically
driven ty the ‘“cnarge-discharge’ indicator and s
recommended wharéQbreakers wil be subjected to
frecuent switchingg@utly.

LIFTING DEVICES

When ifis raeessary 10 ramove circuit breakers from the
Switchgearyassambly for service or maintenance a
lifting dewceWgan be provided to facilitate breaxer
harglings,When the breaxer s drawn out on its tracks
tae)lifting yCKe is readily hccked unto the breaker frame
Theyreaker can then be lifted off the tracks and lowered
crto alservce dolly,

Theylifting cevice attaches to the switchboerd column

ac s used where the 10p o7 :he switchgear assembly is
accessible at the front and it is convenient to lower the
breaxer on a dolly

The track for this device mounts or the front section of
the switchgear only and does not interfere with the rear
bus sect.on which remainrs claar tor conduil or bus duct
entry. The hoist boem moves laterally en the track
installed on the switchgear and the hoist itself moves
backwards or {crwards or the ooem. A locking device
wiil no ¢ the hoist in any desirec location, The boom
compiele with hcist weighs enly 85 pounds and is
readily remacvable for use on other assemktlies or
for storage.

Breaker facep:ate shall have "on-oft" indicator, sonng
charge -rdicator, orovision to padleck manuat handle,
provision to lock breaker i1 "0tf" pesition, and provision
10 lock crawoul mechanism.  Electrically operated
nreakers must have provision for emergency manual
clasing by inserting & special ool through the faceplate
A conirol isolating switch shall be provided on the
facepiate 1o isolate the supply tc the spring charging
motor, Breakers shail be Federal Pacific Type H-2 or
approved equal.
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- EEZ2 Low VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

RATINGS FOR TYPE H-2 LOW VOLTAGE

AC POWER C!RCUIT BREAKERS

1 Three Phase Short Circuit
. Current Rating

‘ (Klio amperes Symmetricat)

| System Rated e S ab -

Frame | Nominai Max. insulation Shont

Size 5 Vollage Voltage Withstand Instantaneous Time

Type {Amperes) ! (Voits) {Volts) ! {Veits) Trip Oelay
25M-2 s e | e’ | gm0 | o |
30H-2 300 1 600 635 2200 | 30 i 30
SOH-2 1600 630 £35 2300 42 | az
65H-2 2000 600 635 2200 42 i a2
75H-2 3000 600 535 2209 55 ! 65
100H-2 400 300 6535 2200 35 85
100H-2 5%00° 00} 535 220C 45 85
100M4-2 6200°* 600 835 2200 | BI 85
25H-2 600 A83 508 2700 30 22
30H-2 800 480 308 : 2200 30 0
50H-2 1600 480 508 ! 2200 30 50
B5H-2 2000 480 508 | 2200 56 50
75H4-2 3000 480 508 2200 b 85
100H-2 4000 480 508 2200 35 85
100H-2 $700° 480 508 2200 35 85
160H-2 8300 480 508 220C | RS 85
25H-2 B0C 240 = 254 2200 : az 22
30H-2 300 2490 254 2200 42 30
50H-2 1600 240 254 22400 55 50
65H-2 2000 240 254 2200 55 l¢]
75H-2 3000 240 25¢ 2200 85 BE
100H-2 4000 249 254 220 130 : 85
100H-2 5000° i 240 254 220C 130 ; 8s
100H-2 5000° 240 254 2200 130 ; 85

"NON NEMA FRAME SIZES

SHUNT TRIP

The shunt trip is 8 sclenciai devicer which when
enerygized acts dirsctly on thesbreakertrip shaft to trip
the breaker. Cois are €cntinucuslv rated and
interchangeable with all__standard control ratings
availabie (See rating data). A" shunt trip is supplied as
standara on electrically oparated breakars except where
instantaneous nosvolt tip 1s¥required and can be used
for remote tripping. Ahe shunt trip described above is
separate fromithe spaciaishunt trip device used wiih the
solid state overload, relay.

SHUNT CLOSE

The shunt close dJevice is used ic release the energy
stored inithe closing spring to close the braaker from a
ramote'pesition It is standard or. electrically operatad
breakers anc is available as an opticnal exira on
manually’ operated breaxers.

NO VOLT RELAY

The undenoltage relay is basically an ec solenoid
holding two compressed springs which will trip the
breeker mechanically when the supply voltage fals
below 50% of "orma . Tripping action may be
Instantaneous or delayed. De:ay is adjustable from 0to 5
saconds.

The device is anergized directly, or from the control
transformer.

if vo ‘age is avaiiab e on the line side termirals, the coilis
erergized and wil cempress the springs and allow the
breaker 10 close. Ratings are 115, 230. 480 and 575 volts
ac 80 cycle. Burden is 100VA,

KEY INTERLOCKS

Two key interlocks can e nounted in the braaker
facepiate using standarc typa VF locks with 3/8" plungar
extension When ceil inter'ccking is required locks are
mounied incependent of the breaker. Padlocks can be
supphied «when requirod.
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'LOW VOLTAGE AIR CIRCUIT BREAKER—TYPE H-2

OVERCURRENT RELAYS

Al the lype H-2 oresgkers dare normally
supplied with tyge S0L-2 soid  states
cvercurrent relays  Thoese relays, contain a
long time element with a pick-up which 1S
adyjustable, at cefinite intervals from07to 13
times the current sensor tep setung and an
instantanecus etemernt wih a pick-Lp that is
adjustable, at definite intervals from 4 tc 12
times the current sensor tap sefting. Tne
autput of the relay energ zes a shun: trip. No
external power source s equired for inpping
the breaker

A type SB-3 relay wilh short time element,
along wiith Cnig Ume and nstantaneosus
elements, 1s availabl2 as an cpticn. The short
time elemen pick-up is acjustable at dehinite
intervals from 2 0 0 times tie cCurient
sansor fap setting

Tre type SD-5 ouvercurrent telay has the sama
eiements as the ype S0-2 plus a ground faut
element with an adiustabic pick-up at defioate
tntervais of 0.2. &5, and 075 tmes the currenr s

sensor fap seting An S0 & relay has he sarme ‘

elements as the SO 3 reiay oles the grounid

fault element. ) SD-3/Ralay,in Breaker
These relays requre current sensors which
are mounted on eacn poie of the breaker For
tap setiings of current sersors ant vanous
options on these relays reler o Pages 1 and
14.

Breaker assemtly withdrawn from cell.

~J
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SOLID STATE OVERCURRENT RELAY—TYPE SD

FIELD TEST UNIT TYPE DDT-SD

A portabie test device is availukle to provide accurate
testing of the calibration and ageration of all functions of
the relay. The lest set will 2150 check the output 171pping
energy provided by the reay te he shunt trip device.
The ‘est unit is plugged into a ccnvenent receptacie
provided on tne facepiate of the -eiay. A 12C volt ac
730VA supply is required to power the tes! unit and can
be derived from any source

CURRBRENT SENSOR CONNECTION DIAGRAMS

(A) 3¢ 3W undergroundcd system
30 4W sysiam without Grouno auit protection

N A 3 ¢

l
( !(‘J‘Cr’——{‘t\')_i IL OVERCURRIN'
(} (] C R T( TiFVAENT
“‘ Ul | esneimiay

(B) 3p 4W system with grounc faut grotesion

[( N Fy M I
- -
17 ‘ T ? H f LDV CURRENZ
ta [_g '—? . i*“’ ECEME N
\, b !
1 A 1y SD-RELAY
@_ (H (\h ’\ l Tv r-
Iy j 1 —:,A - GROUND
e - N VEMENT

Note: Sysiem must be soiidly or resistor grounded, or
the iin@ side #f neutral sensor. Resis:cr must tel tarcugh
more currant thar the grounc fauit pjék-Cp setting on
relay

System must not be groundac on_the l0ad@side of the
neutral senscr

{2) 3 3W s stz w th graunce fault protection
{Neutral solidiy grounded)
3¥ W ungfotngod system (see note helow)

[ N . .
1 R T

(T . ' OVERCURRENT
[0 b= TUELEMENT
N Y b= sumetar
N :
! ar — GPOUNG
ELTMENT

nMpte. Since there wili not ke any significant ground
gUrrent in the angreunded system, the grounc fault
giement wil nai pick-un on the first phase to greund
fauit it wilt opgrate on the second phase te ground fault
praveding us tanlt s on another {eeder and phase from
e first fauit

This G elemant will Oniy hiek-ud ¢n @ phase 10 ground to
nhase faull,

TYPICAL SPECIFICATION

A solid state three phase “overcurren: reiay shail be
supplied with the air gifcit broaker. The solid state
elements shall be motnted on plug-in orinted circuit
boards. The reiay shall“bedesigned tc function within
ihe publisted gnaractetistic curves for single pnase and
three phasefbalanced joads ang all arrangements of
unbalanced loads. Theftrip system shaii function within
the rated charagtenst.cs o tho breaker under normal
operating congitions, short circuit interruption: and
aigclncal and mechanical endurange.,

The ,relay 3hall contain tang tme pick-up,
nstantansous, (shert time  delay) {ground fault)
cloments) These elements shal: oparate independent!y.
EheYong time, (shcrt time) {ground fauit: eiements shail
nave figld selectable bands. Al caibratec pairits shall be
set by a definite posttion selector swilch on the relay
taceplate

Tive reley shail be supaied complete with a8 lccal tip
indicatior: which wil describe the type of fault as an
overlead, short srout ¢r ground faudit (optional) i

addition conacts stall be provided to initiate a remote

ngication system

The relay shasi derive its powvser frcm current senscrs
which shall have a minimum of two (8p conrections
brought cut on e sensor face. The relay shail operate
roconuncton witl a Rign energy solonoic shunt tnp.
No externa!l power supply snal be required to trid the
oreaker. Th2 refuy shal be a type SD solid state device,
35 manufactures by Federal Pacific Electric Co.

A porable ws! device shaii ne provided which shali be
zapahte of checking the calibration of all functiors of the
relay it shal. be alss capable of checking the energy
wulputizvel of e relay and be operasie from a 120 volt
750V A suppty The test dovice shall be type DOT-SD as
manufacitres oy [ederet Pacdic Electric Company

—
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* FIELD ADJUSTMENTS

Swiltches for field selection ol thu varnous curseat pick-
up levels ard time detays are provded on the relay
faceplate, grouped n a vertical colunn, anc pairod
aceording 1o the character stic controliec.

LONG TIME

The pick-up setling is adiustable from J7 0 1.3 times
the current sensor tap setting with calibration points at
0.7 08.08, 10 1.1 and 1.3 times. Pick-up tolerance is
1G%

Tre 'ndepernaent Long iime delay chacaclenstics are
adjustabie from 2 scconds to 30 sechHnds with 10
calibration points at 2,4, 8,8, 10, 14, 16, 22, 26 and 30
seconds, The time intervals shown are at 6 times the
current sensor fap setting. The band width is $10% oftne
tuimes shown.,

SHORT TIME

Tke nick-up setting is adjustable ficm 2 ¢ 10 times the
current sensor ‘ap set'ings with canbration points at 2. 3.
4, €, 8 and 10 timas. Pick-up toie'ance s 8%

The ndepandent Shert Timo delay characternistigs are
adjustavie from 911 0 45 secondas with caliration
points at 011, 025, L33 and 0.45 seconds. The bamndg®
width is 110% of thi Lmies shown,

INSTANTANEOUS

Tae pick up scthing is acjustable from 41012 times the
cutrent sensar tap seting with calibralion points at 4, &,
8.8.1C and 12 tirmes. Thera is 2lge ant@FF Tpcsition on
the selzclor switeh. Pick-up tolerange isatif%.
GROUND FAULT

Tae pick-up setting s adjustablefromvi.e (o 5.75 umes
the Surrznt sensor tap settiqg, with galibration points at
0.2, 0.5 and 075 times. Fick-upptolerance is 18%.

Tne ground faul elementyhas o definite time delay
ciharacteristic tor tault cuirtents in excess of 10 umes the
sensor tap setting Foy‘auli carrents nelow this value it
has an inverse iynScharac er suc.

T2 definite time delay characierstics at the 10 time
currant level@ie agjys:acle from 0.08 0 0.32 seconds
with calibratianpeints at 0.03, 0,14 32,027 and 032
secongsmiihe Bandwictn is T10% of the time shown.

OPTIONS

LOCAL INDICATION -
Up ‘o three lamps can be provided o the facepate of
the relay 10 indicale the type of fault that caused thd
reigy to oparate i.e. LONG TIME, INSTANTANEDUS/
SHORT TIME and GROUND FAULT it the G F elenent
is «ncludad in the relay

When the breezker has 1rpped the  relaympwil
automaically reset aliowing the treaker (o be réclosed,
The lamps are manua:ly resct by a pushbutten m>dnted
on the front of tte relay thus indication 1s retained,even
aftar the relay has reset.

The lamps are solid stato gkt crmittingpdiades (L £.0.)
and are ideally suitad to withstangd th€shock Wibrations
which occur when the breaker 1s openediacs closed. A
separate 120 voit ac 1.0 VA auxiaarypsugp'ly, derived
from the line side of :he sircutllbieaker, 1s required tc
poaer the lamps and the remotepindisaion relay.

REMOTE INDICATION

Fac:lities for remote ifgication can be providec by threz
sets of dry, normally cpomcortac:s rated 2.0 rasistive at
240 volts ac locajec witn n (heretay These contacts can

OPERATICNAL CHARACTERISTICS

RELAY

Reiay toigrances indicared are at a nominal ammert

lemnerature ot 25Cand ar2 stahl2 over Alemperaiure

range Qfs20°C 10 +53*C

SENSORS

— Iasuiation withstand test voltage, 2200 voiis witn the
relay disconnected

be feld connactad through 8 terminal strip mounted on
thelrearof thic relay. The pushbutton which resets the
lgcallindicators aiso resets the internal auxiiary relays
used icr ramote indication.

LOAD INDICATION

A vedticat edgewise mounted analog meior can be
provided on the facepiate ot the relay. This meter
continuously monitors the 1oad current on the 3 phases
and indicates the hghest single phase valde during
norma. operation. The meter is scaled in multiples of the
tap seiting seiacted with the full scale ceflection being
at 1.5 times the tap setting The meter 15 protecied
against high fault conditions.

SOLENOID TRIP UNIT

The shunt trip is a solenoid device which operates from
a high onergy inpu? signal from the solid state relay,
theraiore, AG  separate :rip suppy IS necessary
However, if the nreaker 1as 1o be lripped by soive other
external means suchy as remote pushbuttons, other
types of proiectve relays 2fc, then an additional
conventicnal shunt trir must be acded to the breaker
pius the necessary shunt trip supply o operats it

— Insulation. Class B (130°C)

— Thermal 1 second rating, 80 tirmes maximum $ensot
tap setting

- Continuuus therma! rating at 30°C ambient, 1.75

times the maximum sensor tap setiing

— Mechanicai short tine Gur-ent rating, 125 times the
neaximum sensor tap sething

— impulse withstana ievel, ujp 10 10kV

P
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SOLID STATE OVERCURRENT RELAY—TYPE SD [Res

INTRODUCTION

The complexity of today's ncwer systems demands
renability, closer tolerances and greater stability cf
protective relay characterstics than previous standards
required.

The Federal Pacific SD solid state overcurrgnt reldy has
been developed to meet these new requirerents and to
overcome other shortcomings of elect-g-mechanical
relays. it is completely seif powered, raking the tripping
energy from the current iroiigh the breaker without
any auxiliary power sugply.

It is also very desirable to be able tc identity the type of
fauit which caused the relay to react. i.e. overiQad, shot
circuit or ground fault. The type SO relay can, as an
option, provide this information both locaily on the relay
itself or remolely by contacis supplied vatnin the relay.

DESCRIPTION

he type 30 Cvercurrent Relay is a sclic 'staté irip
system comprising current sensors, a 30lid state 3 phase
overcurrent relay and a high input energy. directacting,
SOLENOID type shunt tnp device. The sefsors, ielay
and shunt trip are¢ mounted as amwintegral pan! ot the
power air circuit hreaker O _gprovide complete
overcurrent, short circuit and'ground fault protection !if
requited). Several oplions can beyprovided as indicated
m the following tatl2. Whgr: alload ammeter is provided
1 monitors the 1oad cn eachAs! the pivases ard indicates
the highes! value of
current presernt in
any phase. . -

RELAY MODELS AVAILABLE

Catatogue No. Relsy Characleristice sino Options

SO-2 LOng Time. 'n8tanianaous

SD-2 Lorg Time. Shen Time, Instanta waus

SD-3t A8 SD-3 ¢+ 0Gal irdicalicn (2 _ED !dinne)

SC-AR As SB-3 v 1ocal inaicaticn and contucty 1Gr remote indicattnn

$0-3m A% S0-3 + 10C9 iNAICIION PILS iGdd ammeras

SO-2IRM As SC-3 .« In¢al indication and Tortac's e remeote indicdlinn plus Inaddmimeter
SD-5 Long Tima, lastantanec.us, 3roina fFaat

S$D-6 | Long Tima, Stor Ten2, instanté‘eduseGround ~ault

SC-6l As SD-8 « |cCal inMicsnon (3 LED amds)

SD-6IR A3 SD-B + :£:CAl indication and contac's tor remcte indicatinng

SO-8iM Ag SD-8 «iccal naICcsuon pivs 10ad ammster

SC-8IAM _ | A3 %0-8 + 16cal indication and contucts fur 1emole indizolidA IS 108C smmoter

HOTE=A 120V ac 1VA supply s required when the (ndication option s provided.

CURRENT SENSORS AND
TRIP RATINGS

There are 9 types of current sensors sysilable, eack of
which Is sized to be mounted on one ¢r more, ratings oOf
Federal Pacific power circuit bréakersySensors of tre
same type are mounted on each» efythe poles of the
circuit breaker (and the external@iectral ' ground fault
protection is re-
qQuired). Eacn
$8Ns0Or has a
minimum  of two
taps and the
seiection of one of
these taps eslat-
lishes theftrip
rating of the
systam. Thaigsame
solid state relay
can be used for
each tap selected
therefore the pasic
trip ‘¢ating of the
breaker, can be
changedheasily by
simply, changing
the sensor 1tap
sattings.

SENSORS AVAILABLE

Ampare Taps oh | Bresker Frame Size
Current Seasor snd Type
! 600A 25H-2
-8 80CA 30KH-2
507G 100, 159 160CA 50H.2
2006A G5H-¢
600A 25MH-2
e , B00A 30H-2
VD 250 400. HCC 1600A 50H-2
2000A  65H-2
B5JCA 30M-2
1600A §0H-2
2000A @5H-Z
18004 SOH -2
’ 2000A B5H-2
50-20 8CJ 120C. 2199 2000A  65M-2
30004 50M-?
JN0A  75H-2
1700, 2€006, 3300 | AQDOA  7544-2
4000A 100H4-2
. : £0J0A 1001¢-7
‘. 400DA 75M-7
CYG- 8003600, 4360 ;40004 10014-2
o l | 5000A 10GH-2_
CEDI0 | G000.400C_ - 5000A 100
CH0-60 |

Sensor Type

CED-1 %

400, 600, 3C3

1009. 1200, 1000

4000, Q0T ) 6000A “00I4-2
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AlIR CIRCUIT BREAKERS—TYPE H
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1000 KA Substation, 480-208/120 Volts, with Type H Breakers
Primary Main Breaker, 1600 amp., 480 voits. Ti/pe 50 H-¢

Rrimary Feeqer Sreaker, 800 amp, 480 volts, Tyie 10 HL-2
Seconcary Ma:r 3reakar, 30G0 amp., 208/12C veits, Tvpe 75 H-¢
Secondeary Feecer Breakers, 8C0 amp., 208/120 vo s, Tvpe 30 HL-2
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ARC CONTROL

Dunng the opening cycle the curiert is transterred to
the arc control path atter thie ma:n contac!s have parted.
The cutrent is giverted around the main centact by a
heavy copper braid conncected below the main contacts
and 10 the moving arcing contact. After a substantial air
gap is established on the man cantacts ke arcing
contacts pan.

The hixed arcing contact 13 a casting, and moving arcing
contacts are large copper exirusions with large silver
tungsten alioy contact surfaces. The upper parts of the
contacts are curved to form arc runners which assist in
exiending the arc 1n'e the a.c chutc.

As the arc s drawn between the arcing coritacts, the arc
current magnetizes two heavy steel piates on the sides
of the arc cn.ite. The magnetic fie:d produced furces the
arc farther up into the chute where the action of the de-
ion plates will pull the arc still further inside and at the
same time coal it and break ¢ inlo many small series
arcs. As the arc travels up nto the chute it 5 aiso

extenderd as itc coolad arz then
exinguisted

The arc chuie s moldsd frem a
$HCHE matenal. CEnsmaex.
and has a specidl coramic ¢oat-
ing on the sides whore the archs
the hotlest. to prevint Lurndgg
and imtedding of Lopns gani
cles Cerarmnic bafies are QiSg
grovded 3t the wp o thel a@m
shste Vinle the A chuens Yl
e 0 peace, 3 removaasigl
alloas 1 0 ne convemeritly re-
roved for inspectnaied c CRIEcts
A hzod over (hedqic chittes to-
getrer  with dmier-3pase  ang
ohase 10 crogndfgsh Larmers s
prondedian A1 Eredkers.

Arc Chute

DRAWOUT MECHANISM

The drawoul mechanism Orovides hree gos Lwens {or

the breaker with the doGr ¢losed.

(a) Engaged — Primary and sceendary contact
energized

(b} Test—Primary contacts 1so-ated; secencary
contacts energizeq.

(c) Disengaged—rPrinary ara secondary certacts
1solated.

A positive worm gear dnve operable througnthelbreaker

faceplate with the enciosur2 door closed, operates a

cam lever on each side of he drawoit cradie taamove the

Hraaker through its posittons. Normyaiy Mg doer car: be

opened with the breaker in any pasitipn. An optional

door interlock car b provded WAk hebreaxer it the

dcor is openad,

The breaker is guided acoufalcly On groovad wheels
fastened 10 the outsiCe of ine breaker frame AS the
breaker is crankec n ‘rogglhEREiSconnected” position,
the grounding contac (s engaged first. Tnis 13 & sturdy
phosphor oronze“w, copper contact which &1sures a
positive groundftonneetion o the broaker frame. The
secondary or£ont:@ contacts make n2:it, as the breaker
reaches the “est Losiyen. = raily the main ceniacts are
made as the bréaker Afaches the "conaected ' postion.
A Dositive sicp Gnithe meshanisim ensures thar the
breaker s {uily connected belfore it can be closed
Breaker position i$ 2180 Clgarly shown Ly indicators on
the side of the faceniale hiox.

whenever 'he breaker s cranked oui e reverse
sequencetakes piace Afer th2 breakur reaches the
tdisamgaged” position and the enclesure door is
opened, folding trac<s can be pulled cown to rolt the
breaker by hand .l y clear of the enclosure exposing al!
he plug-r sontacts for exarcinatan,
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OPERATING MECHANISMS

Two types of operating echamsms are
dvadable on the complete range of type H-2
cuacunt breakers, imanual 16 local control and
viectacal for beth local and iermole operation
A siered energy function 1 employea n cach
type of operating mechanism ‘¢ qive positive
contral of closing speed. ard s ncependnm
of ne operater

For manua operauon the nasaaal navde s
rofated courter clockwse and s orused o
engage a clutch mecharusi. Hataung the
handle cleckwise  approximately 1800 wili
charge  the clesing sphnc. A ratchet
mechanism allows 38 pause anywlhiere durng
the charging stioke without nandl= fly back
The breaker 1s Closed by prossing g dinggl
acting manual close button on the treaker
faceplate

Remote closing can also be accomplished by
the use Of @ shunt Ciase accessary winch 15 an
glectncal release mechamsin  The ciosirg
spring can be charged ~varually when :he
Lreaker is open and left 'n charge postion, 16
be released from a remote position -

For electrical operation a mator 1o operate the
stored energy mechenism 15 supphied. The
breaker is then cloged by releasing thc energy
of the spring with a shunt ccse device Normally the
Motor operates 1O charge the spiring wnen the breaker
opens 8o it 1S ready to close immediatelyfwhen the
electrical close button is pressed. As an optionfiowever
the motor can be connected ¢ cnarge ME'spring after
the breaker closes 1o provide cre ymmediate feclosure
A shunt trip is provided on a1 elgglnCally’ operatsd
breakers

A motor cut off switch is provided betund the vreaker
faceplate The facepiates o' botIypes of operating
mechanisms, inciude ontoff endicators. charge-
discharge indicators, manualyl 1o button, provision for
key inlerlocks and opgfatien Ccounter. The manually
operated mechanism incluCes provision 10" padiacking
the handie andtholelecineally operated mechamsm
includes provision for aymanua! harcie for emargency
use.

A shunt trip is“provided as standarc or electrcally
operated breakers for remote npping An electrical trip
button is provided at the faceplate and will operate in
both “engagedj and “test” positions The manual irip
buttonjis also provided and operates in a'l breakar
posiions

In,.30dition to the electricai "close’ and "trip” buttons
one additional electrical button can be provided on the
faceplate for special purpose controls such as electrical
reset of lockout devices.

Electrical, Operating Mechanism

Tre shunt tnp and ciose devices are continuously rated.
A four pole auxliary swilch s also suprplied as standard
with one NQ and one N.C. contact availaoe for
cus'omars use  Additonal switck contacts car be
provided up 0 a4 maximam of 20 cn any breaker
Contacts are wired out 1D secondary contacts on
drawout  treakers and 10 a terminal block on
fixed breaxars,

On drawdut mounted breakers, a gate interfock
pravents insertion of the crawout crank with the breases
closed. Cre-atior of this gate 10 insen the drawou!
crank harcie wili apen the breaker and discharge the
mamn Closing spring
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.+ K3 AIR CIRCUIT BREAKERS—TYPE H

2500 XVA Double Ended Substation, 13.300-480/277 Voits, jsith Type H Breakers.

ﬂ“.

1000 KVA Substations, 480-208/120 Voits, with Type H Broaakers.

Low Voltage Distribution Equidmen: Division

FEDERAL PACIFIC ELECTRIC COMPANY
‘ 180 Avenue L, Newark, NJ 07'Q1  120%) 589-7500








