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T hese instructions do not purport to cover all details or variations in equipment nor to r :;vide for every possible 
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or should particular problems arise which are not covered sufficiently for the purchaser'" purposes, the matter should 
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To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards; but no 
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F i g .  1 ( 8043372 ) Type SBC53C Rel a y ,  Front Cover Removed ( Front V iew )  
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ZD2 

Fig. 2 ( 8043373 ) Type SBC53C Rel ay , Top Cover Pl ate Removed ( El evated Three-quarter View) 
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Fi g .  3 ( 8043374 ) Type SBC53C Rel ay, Top Cover Plate Removed ( Elevated Rear V i ew )  
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GEK-49900 

STATIC BREAKER BACK-UP RELAY 

TYPE SBC53A, SBC53B AND SBC53C 

INTRODUCTION 

The type SBC53 rel ay is a rack mounted static breaker fa i lure relay designed to provi de system back-up 
protection in the event of a ci rcuit breaker fai lure. 

This  rel ay i ncorporates the major requi rements of a breaker fai l ure back-up scheme, high securi ty and 
capab i l ity for fast c losing times. Thi s relay i s  appli cable with anv of the several bus/breaker arrange­
ments i n  general use and over a wi de range of fault current conditions whi ch may be encountered . One 
type SBC53 rel ay is required for each breaker. 

DESCRI PTION 

The SBC53 relay is  mounted i n  a 19- inch rack uni t .  The SBC53 rel ay has the fol l owi ng components and 
features . 

1.  Input provisi ons for a contact initi ation (BFI, 62X, 62Y ) that activates the power supply  and the 
rel ay .  

2. A fast reset current detector with two i ndependentl y  adjustable pickup settings for phase (IA, 
I6, Ic) and ground (3I0 ) currents. 

3. An adjustabl e timer to provide time for the primary breaker to operate correctly. 

4 .  S ix  e l ectrica l ly separate contact·output ci rcuits (BFT1 and BFT2) with two ci rcuits having electro-
mechani ca l  seri es targets for tri ppi ng the back-up breakers. 

5. Three el ectri ca l l y  separate i nstantaneous tri p  (IT) contacts. 

6. A contact converter and AND-OR l og i c  are provi ded on the B and C model s. 

7 .  A regul ated power suppl y with protecti on against l ow DC i nput. 

8 .  Surge suppressi on on a l l  AC and DC i nput ci rcui ts. 

INTERNAL COMPONENT EXTERNAL MODEL CONNECT IONS LOCATION DIAGRAM CONNECTIONS AND LOGIC  

SBC53A 4 7 ,  8 9 
SBC53B 5 7 ,  8 10 
SBC53C 6 7 ,  8 11 

These instructions do not purport t o  cover all details o r  variations in equipment nor t o  provide for 
every possible contingency to be met in connection wi:h installation, operation or maintenance. Should 
further information be desired or should particular problems arise which are not covered sufficiently for 
the purchaser's purposes, the matter should be referred to the General Electric Company. 

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards; 

but not such assurance is given with respect to local codes and ordinances because they vary greatly. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-4990C 

APPLICATION 

The type SBC53 static brea ker fail ure rel ay is intended for appl ication on a per breaker basis. 
That is, there is one breaker fail ure rel ay associated with each breaker jn a bus array . On this basis 
the current inputs to a particul ar SBC53 rel ay must come from CT's that measure the current in the 
associated breaker . The trip outputs must be routed to initiate the tripping ( or transferred tripping) 
of a l l breakers necessary to c l ear the faul t upon fail ure of the breaker associated with the SBC53 rel ay. 
This routing wil l depend upon the bus breaker arrangement. 

The l isting in Tabl e 1 covers the bus arrangements that are in common use today . They are the sing l e­
bus singl e-breaker, doubl e-bus double-breaker, breaker-and-a-hal f, and ring -bus arrangements; and they are 
shown in Figs. 12, 13, 14 and 15 respectivel y. Each l isting in Tab l e 1 indicates the assumed faul t l oca­
tion, the breaker which is as sumed to have fail ed, the contact initiation indicates the assumed fau lt  
l ocation, the breaker which is  assumed to have fail ed, the contact initiation that activates the  SBC53, 
and which breakers or l ock-out rel ays shoul d  be tripped by the BFT contacts . For exampl e, in a sing l e-bus­
singl e  breaker arrangement ( Fig. 12), if breaker #2 is to be protected, the SBC53 rel ay receives the cur­
rents associated with breaker #2. The contact initiation is from the protective rel ays of l ine B .  If 
breaker #2 fail s f1r a fault  at F1, the SBC53 rel ay operates and BFT contact #1 trips the bus l ock-out 
rel ay. For another exampl e  consider the ring-bus arrangement that is shown in Fig . 15. If breaker 1 is 
to be protected the SBC53 rel ay receives the currents associated with breaker 1. The contact initiation 
is from the protective rel ays of l ine A for a faul t at Fl . For a faul t at F2 the protective rel ays of 
l ine B provide the contact initiation . Assuming breaker 1 fail s for a fault  at Fl, the SBC53 rel ay 
operates and the.BFT contacts trip the fol l owing; BFT #1 trips breaker 2 and BFT #2 trips breaker 6. BFT 
#3 trips the l oc k-out rel ay that transfer trips breakers 7 and 8 and b l ocks rec l osing of 2 and 6. 

TABLE I 

BUS AND CURREf'H CONTACT BFT 
BREAKER FAULT FAILED FROM ASSOC . INITIATION BFT CONTACT CONTACT BFT CONTACT 
ARRANGEMENT FIG . # LOC. BREAKER BREAKER FROM #1 TRIPS #2 TRIPS #3 TRIPS 

Singl e  Bus- Bus Lock-out 
Singl e  Bkr. 12 F1 2 2 Line B Relay - -

Doubl e  Bus- Fl 
Doub l e  Bkr .  13 or 3 3 Line B North Bus Brkr 4 Lock-out rel ay 

F2 or Lock-out that transfer 
North Bus Rel ay trips 1 ine B & 

bl ocks recl osing 
of Brkr 4. 

Doubl e  Bus- Fl Line B South Bus Lock-out rel ay 
Doubl e  B kr. 13 or 4 4 or Lock-out Brkr 3 that transfer 

F3 South Bus Rel ay trips l ine B & 
bl ocks rec l osing 
of Brkr 3 .  

Breaker and F1 Line A North Bus Lock-out rel ay 
a ha l f  14 or 4 4 or lock-out Brkr 5 that transfer 

F3 North Bus Rel ay trips brkr 10 & 
b l ocks recl osing 
of brkr 5 .  

Breaker and Fl Line A Lock-out Rel ay 
a ha l f  14 or 5 5 or Brea ker 4 Brkr 6 that transfer 

F2 Line B trips brkrs . 10 
& 11 & bl ocks 
recl osing of 
brkrs 4 & 6. 

Breaker and F2 Line B South Bus Lock-out rel ay 
a ha l f  14 or 6 6 or Lock-out Brkr 5 that transfer 

F4 South Bus Rel ay trips brkr 11 & 
bl ocks recl osing 
of brkr 5 .  
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BUS AND CURRENT CONTACT 
BREAKER FAULT FAILED FROM ASSOC. INITIATION BFT CONTACT CONTACT BFT CONTACT 
ARRANGEMENT FIG . # LOC. BREAKER BREAKER FROM #1 TRIPS #2 TRIPS #3 TRIPS 

Ring Bus 15 F1 1 1 Line A Breaker 2 Brkr 6 Lock-out rel ay 
or or that transfer 
F2 L i ne B trips brkrs. 

7 & 8 & b locks 
rec los i ng of 
brkrs 2 & 6. 

In the application of the SBC53 rel ay probabl Y  the most important cons i derati on i s  the setting of the 
main timer. Fig . 16 i l l ustrates al l the times involved from the i n stant the faul t occurs until the back­
up c ircui t breakers operate to c l ear the fau l t. This total t ime must be short enough to enable the system 
to maintai n  stabil i ty and to l imit as much as pos s i b l e  the damage to the faul ted equipment. On the other 
hand , the total time shoul d be sufficiently  l ong to permit a l ong enough sett i ng on the breaker fail ure 
timer to insure the securi ty of the scheme for normal condi tions where the pri mary c ircuit breaker cl ears 
the faul t .  

I n  general , it  is  a good practi ce to set the SBC53 ti mer so  that the overal l  time of  operation 
( inc luding the pickup time of the current  detector and the operating t ime of the BFT output rel ay )  provi des 
for ampl e margin without infringing on s tabi l ity l i mit i n  the event of a breaker fail ure. The IEEE Rel ay 
Committee recommends at l east three cyc l es of margin. 

It is apparent from Fig . 16 that for any given total operating time of the SBC53 , reducing the drop­
out time of the current detector wi l l  i ncrease the marg i n. Thus , it i s  recommended for appl ications 
where margins of l ess than three cycl es are contempl ated that drop-out t imes be reduced by reducing the 
setting of the fil l - i n  timer of the current detector. The reduct ion i n  drop-out time must be compati b le  
with the acceptabl e min�mum p i c kup of the current detector. (See Fig. 19.) 

The p i c kup of the current  l evel detector shoul d be set for 67 percent or l ess of the mi n i mum faul t 
current for whi ch the breaker fail ure protection must  operate. It shoul d be recognized that the functi on 
of the current detector i s  to establ ish whether or not current i s  fl owing in the associ ated circui t  breaker . 
In thi s  sense the most  sen s i tive setting i s  desirable. However , i f  the setti ngs are such that the current 
detector i s  picked up on l oad , the securi ty of the scheme i s  reduced s i nce any error in test ing , etc . , 
that appl i es DC to the rel ay coul d resul t i n  an undesi red trip-out. 

Another factor in the selecti on of a p i c kup setting for the cur�en t  detector i s  the type of circui t 
breaker involved. Some circui t  breakers insert res i stors in the c ircuit when c leari ng a faul t .  Thi s  
resistor current i s  maintai ned for a signifi cant t ime and may have a substantial  magn i tude . For s uch 
appl ications the pickup setting of the current detector shoul d be coordi nated wi th the mai n  t imer setti ng 
to insure that thi s resistor current does not resul t i n  a fal se tri p. Note that the drop-out to p i ckup 
rati o  of the current detector in al l these rel ays i s  hi gher than 95 percent .  

Under normal condi tions  the SBC53 rel ays do not have DC appl ied .  Thus , the SBC is normal l y  i mmune 
to any response to environmental el ectri cal trans i ents . DC i s  appl ied via BFI or 62X functions onl y  when 
a faul t occurs on a l ine associ ated with the breaker bei ng protected. 

SBC53A 

Thi s rel ay model operates i n  the fol l owing manner: when the power supply  i s  activated the l evel de­
tector produces an output that energ i zes the A/0 timer. If the timer i s  energ i zed l onger than its setting , 
it indicates that the pri mary breaker has fail ed to cl ear the faul t .  The timer shoul d be set l ong enough 
to give the breaker a chance to tri p  but short enough to ensure system stabil i ty and maxi mum conti nui ty 
of service by operati ng fas ter than remote second zone rel ays. Once the A/0 timer operates i t  energ i zes 
a transistor switch that in turn pi c ks up BFT. If the pri mary breakers had cl eared the faul t then both 
the contact i n i ti ation (BFI , 62X , 62Y ) and the l evel detector woul d have dropped out before the timer 
coul d have ti med out and no back-up tri pping woul d take pl ace. 

SBC53B 

The SBC53B rel ay i s  s imi l ar to the 53A except for the addi tion of a contact converter CCl. The func­
tion of the contact converter is to convert a contact operation i n to a s i g nal that is compatibl e with the 
l og i c  ci rcuit of the SBC53 rel ay� By c l os i ng an external contact DC i s  suppl ied to the contact converter 
and an output s i g nal i s  produced from CCl once the power supply  i s  activated by the contact i n i tiation 
(BFI , 62X , 62Y ). The signal from CCl supervi ses the A/0 ti mer i n  one of two ways. The choice depends on 
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GEK-49900 

the pos i ti on of the li n k  that precedes the A/0 timer. If the l ink  i s  placed i n  the OR pos i t i on, the A/0 
ti mer i s  controlled by an output from the level detector or an output from CCI . The ti mer w ill reset only 
i f  both the level detector and CCI reset or the contact i n i ti ation resets. If the li n k  i s  placed i n  the 
AND pos i tion, the A/0 ti mer i s  controlled by an output from the level detector and an output from CCI via  
the AND2 log i c  functi on. For thi s  case  the A/0 ti mer wi ll reset i f  ei ther-the level detector or CCI resets 
or the contact i n i ti ati on resets. The IN/OUT l ink  controls the level detector i nput to both the OR and the 
AND gates. The IT relay can be operated from ei ther the level detector, the contact converter or the 
AND/OR gate output. 

SBC53C 

The SBC53C i s  s i milar to the SBC53A except a B/0 ti mer i s  added . The A/0 ti mer i s  operated d i r­
ectly from the level detector and i s  completely separate from the B/0 ti mer. BFTl i s  operated from the 
A/0 ti mer a nd BFT2 i s  operated from the B/0 ti mer. The B/0 timer i s  operated from e i ther the AND or the 
OR gate output where the gate i nputs are (1) level detector output and (2 ) the contact converter output. 
The IN/OUT li n k  may be used to i solate the level detector from the AND/OR gates. 

RANGES 

PHASE CURRENTS 

P i ckup current i s  conti nuously adjustable from one to ten amperes on any phase  by means  of tap adjust­
ments and a rheostat. 

Tap Ranges: 

lA - 2A ) 
2A - 4A ) 
4A - lOA ) 

GROUND CURRENT 

See Fi g. 1 for tap selecti ons. 

P i c kup current i s  conti nuously adjustable from 0. 5 to 5 amperes by means of a tap adjustment and a 
rheostat. 

Tap Ranges: 

0. 5A - l. OA ) 
l. OA - 2.0A ) See F ig. 1 for tap s electi ons 
2. 0A - 5. 0A )  

TIMER 

A/0 timer ( 50 - 500 milli seconds ).  Rheostat location is  on the pri nted c ircui t card . 

B/0 ti mer ( 50 - 500 mi lli seconds ) .  Rheostat locati on i s  on the pri nted c ircui t card. 

RAT INGS 

The SBC53 current c ircui ts are rated at 10 amps cont i nuously, and have one second thermal rating  of 
210 amps. 

CAUTI ON: WHEN H I-POTTING THE SBC53 REMOVE ALL EXTERNAL WIR ING FROM TERMINALS EAl, EBl, ECl AND EDl . 
DO NOT H I- POT THESE TERMINALS. THE REASON IS  THAT CAPACITORS Cl - C12 ARE RATED FOR 600 VDC AND THE H I -POT 

-VOLTAGE MAY DAMAGE THE CAPACI TORS. 

The brea ker fa i lure tripping telephone relay ( BFT) i s  continuously rated at nameplate rated DC supply 
voltage . Table I I  l ists the rati ngs of the s i x  electri cally separate BFT contacts . 
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GEK·49900 

TABLE I I  

BFT CONTACT RATINGS 

CONTINUOUS TR IP DUTY INTERRUPTION 
RATING CURRENT AMPS AMPS CURRENT ( AMPS ) NON-INDUCTIVE 

INDUCTIVE** 

125V DC 3 30 0 . 5 1 . 5  
250V DC 3 30 0 .25 1. 0 
115V 60 HZ 3 30 0.75 2 . 0  
230V 60 HZ 3 30 0 . 50 1 . 5  

**The i nductive rating i s  based on the i nductance of a n  average tri p  coi l .  

The rating of the el ectromechan i ca l  targets (T1 and T2 ) i s  one amp . 

SURGE W ITHSTAND CAPABILITY 

The SBC53 rel ay wi l l  wi thstand the fol l owi ng test vol tage waveform wi thout i ncorrect operat i on or 
damage to any component. 

The test vol tage waveform con s i s ts of a high frequency damped osci l lation wi th a frequency of 1. 5 
megahertz . The source has an i nternal i mpedance of 150 ohms . The i n i ti a l  val ue (zero to pea k )  i s  2500 
vol ts and the dampi ng i s  such that the envel ope of the waveform decays to ha l f  the i ni ti al val ue (1250 
vol ts ) i n  6 . 0 mi croseconds. The test  vol tage i s  appl i ed between rel ay surge ground and each of the other 
rel ay terminal s. 

BURDENS 

The AC burden for each of the current transformer ci rcuits i s  tabul ated i n  Tabl e I I I  for five amperes 
of 60 hertz current through each bas i c  current  setti ng range , m i n i mum a nd maxi mum respectivel y .  

The overal l  battery drai n  at  rel ay termina l s EB9 and EB11 i s  i temi zed i n  Tabl e IV  for three vol tages. 

CHARACTERISTICS 

Aside from the l og i c  functions there are four ( 4 )  bas i c  uni ts the characteri sti cs of whi ch are i m­
portan t  to the appl i cati on of the SBC53 rel ay.  These are noted bel ow . 

TABLE I I I  
5 ANP , 60 HERTZ BURDEN 

BASIC  RANGE P . U .  SETTING VOLT-AMPS IMPEDANCE POWER-FACTOR 
( AMPS ) I2z (!=5 AMPS ) (OHMS ) (LAGGING DEGREES ) 

Phase  ( 1-2A) 1 0.54 0 . 021 21 
Ground ( 0 . 5-1A) 0. 5 1 . 12 0 . 045 14 
Phase ( 1-2A ) 2.0 0 .  51 0 . 021 23 
Ground ( 0 . 5-1A) 1.0 1 . 1 0 . 044 34 
Phase (2-4A ) 2 . 0  0.34 0. 014 15 
Ground ( 1-2A ) 1 . 0  0. 57 0.023 19 
Phase  (2-4A)  4 . 0 0 . 33 0 . 014 18 
Ground ( 1-2A) 2 . 0  0.54 0.022 27 
Phase ( 4-lOA ) 4. 0 0.27 0. 011 19 
Ground (2-5A) 2 . 0  0 . 38 0 . 016 18 
Phase  (4-lOA) 10 . 0  0.27 0.011 20 
Ground (2-5A) 5. 0 0 . 38 0.015 26 
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RATED DC 

48 VDC 
125 VDC 
250 VDC 

POWER SUPPLY 

GEK-49900 

TABLE IV 

BATTERY DRAIN 

DC DRAIN (MILLIAMPS ) 
135 
130 
115 

The SBC53 rel ay covered by th i s  book , conta i ns a regul ated power suppl y .  Thi s  power suppl y regul ates 
the vol tage to the l og i c  functi ons so that they perform properl y  over a range of appl i ed DC vol tage from 
80 percent to 110 percent of rated vol tage. The power supp l y  card a l so provides defense aga i nst operati on 
for groundi ng of rel ay termina l EB9. The power suppl y card must  see greater than 60 percent of battery 
vol tage before the power supp l y  wi l l  be swi tched on . 

OUTPUT RELAY ( BFTl and BFT2 ) 
The tri p  output of the SBC53 rel ay cons i sts of two h i g h  speed tel ephone rel ays with  severa l contacts. 

The contacts wi l l  cl ose wi thi n  1/4 cycle  of the i nstant that the coi l  ci rcui t  i s  energ i zed from the l og i c. 
However ,  a shorter pul se of energ i zation may a l so cause the output rel ay to close i ts contacts . Thi s  i s  
i n  effect "overtravel ". The overtravel of the output rel ay ·is l es s  than two mi l l i seconds. The drop-out 
time of the output rel ay i s  somewhat l onger than two cycl es . 

The timer iA the SBC53 rel ay i s  extremel y  accurate and repeatab l e  i n  performance. At any g i ven tem­
perature a nd setting the timer wi l l  repeat i ts timi ng operation to wi th i n  p lus or mi nus two percent of i ts 
setti ng . Over the enti re range of appl i ed DC vol tage from 80 to 110 percent of rating or temperature from 
-20 to +60 degrees cen ti grade , the timer wi l l  hol d  i ts setti ng to wi thi n  pl us or minus f ive percent of 
setting . 

The timer i n  the SBC53 rel ay has a very qui ck reset. If the i nput to the ti mer i s  removed for a time 
i n  the order of 0. 2 mi l l i seconds or l onger i t  wi l l  reset compl ete l y .  Thus , i n  order for the ti mer to time 
out i t  requi res a cont inuous unbroken i nput for the compl ete timi ng cycl e .  

CURRENT DETECTOR 

The current detector i n  the SBC53 rel ay i s  compri sed of magneti c i nput ci rcuits for each phase  current 
and 3Io , pickup sett i ng potenti ometers, one l evel sensing circuit , and a fill-in timer. See Fig . 18. 
The l evel sens i ng ci rcuit produces an output when the i nstantaneous magni tude of the input exceeds its 
fi xed pi ckup sens it iv ity. The output wi l l  go away as soon as the i nstantaneous magnitude of the i n put 
gets bel ow i ts fi xed drop-out l evel wh i ch i s  greater than 95 percent of the pi ckup l evel .  The fi l l - i n  
timer wi l l  produce an  output a s  soon a s  a s i gna l appears a t  its i nput. Thi s  output wi l l  pers i st unti l the 
i nput from the l evel sens i ng ci rcuit  goes away and the adjustabl e timer del ayed drop-out setting on the 
fi l l - i n  timer expi res. 

As wi l l  be noted from Fi g .  18 the i nput to the l evel sens i ng ci rcuit  is provi ded wi th four transactor 
ci rcui ts . The vol tage output from each transactor i s  proportional to the respective current i nputs . The 
outputs of the transactors are i ndividual l y  rectified and the phase ci rcuits are separated from the ground 
(3Io ) ci rcui t .  A portion of each of the two ci rcui ts i s  suppl i ed to the l evel sens i ng ci rcui t v ia  poten­
ti ometers . Si nce the sens it ivi ty of the l evel sens ing  ci rcui t i s  fi xed by des i gn ,  the pi ckup settings for 
phase and ground currents are made independentl y by means of the two potent iometers i n  conjunct i on wi th 
the current tap sel ection . Note , that s i nce the output of a l l three phase bridge rectifier c ircui ts are 
in para l l el , the l evel detector responds to the hi ghest of the three phase currents. 

For a phase-to-phase or phase-to-ground faul t or s i ng l e-phase tes t s i mul ation , the vol tage appl i ed to 
the imput of the l evel sens i ng ci rcui t wi l l  be a ful l wave recti fi ed s i gna l .  Thi s  s i gnal starts at zero 
magnitude , bui l ds up to a maxi mum on a s i ne wave curve , and then drops off on a s i ne wave curve to zero 
magni tude . Thi s  i s  repeated as l ong as the current i nput condit ions exi st. It i s  obvi ous that the output 
of the l evel sensi ng ci rcuit  cannot be conti nuous under these condi tions s i nce i t  wi l l ,  regardl ess of the 
magni tude of the input , drop out twice each cycl e every time the recti fied i nput approaches and passes 
through zero . It i s  for th i s  reason that the fi l l - i n  ti mer i s  empl oyed to "ride over" these gaps i n  out­
put from the l evel sens ing ci rcuit. The amount of fi l l - i n  time requi red wi l l  depend on the magni tude of 
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the i nput to the l evel sens i ng c ircui t. The range of pi ckup adjustment as g i ven under the secti on on 
RAT INGS is based on the assumpti on that the fi l l - i n  timer wi l l  be set for (8.7 mi l l i seconds )  somethi ng 
l onger than a ha l f-cycl e dropout so that a conti nuous output from thi s  timer wi l l  be obta i n ed when the 
peak va l ue of the i nput s i gna l  to the l evel sen s i ng c ircui t i s  just equa l to the sens i t ivi ty of that c i r­
cui t. Thi s i s  the normal factory setting of the fi l l - i n  timer and i t  resul ts i n  a "drop-out" time of the 
current detector that i s  about 10 mi l l i seconds. (See F i g .  19 ) .  The drop-out time i s  somewhat l onger than 
the fi l l - i n  time because of the stored energy in the magneti c ci rcui ts after the current d i sappears . 

As was noted above, the mai n  timer requi red continuous input for the duration of i ts setti ngs  i n  order 
to time out. Thus, a continuous output i s  requi red from the fi l l - i n  timer. I f  faster overal l drop-out 
time of the current  detector i s  requi red, i t  i s  necessary to reduce the fi l l - i n  timer setti ng . Wi th thi s 
reduced fi l l - i n  timer setting and no other change, a hi gher i nput current wi l l  be requi red i nto the current 
detector circui ts i n  order to produce a conti nuous output from the fi l l - i n  timer . (See Fi g .  20) . I t  i s  
important to note that p ickup of the current detector i s  defi ned as the RMS s i ne wave current  appl i ed at 
the i nput of the relay that produces a conti nuous output from thi s  detector for the g i ven fi l l - i n  timer 
sett ing .  I t  s hou ld  be  recogni zed that i n  making the p ickup setting onl y  s i n g l e  phase  current i nputs s houl d 
be used . Three phase  current i nputs tend to fi l l  i n  the gaps so that the i nput to the l evel sen s i ng c i r­
cui t  never goes to zero (see Fi g .  2 1 ) . 

I n  summation, the normal factory setti ng on the fi l l - i n  timer i s  set for approxi mately n i ne mi l l i sec­
onds. Wi th thi s setti ng the drop-out time of the current detector wi l l  be a bout ten mi l l i second s . The 
range of pi ckup adjustment w i l l  be as  g i ven under the secti on on RATINGS. If  faster drop-out t imes  are 
desired, the fi l l - i n  timer must be set for a s horter time and thi s i n  effect rai ses the pi ckup of the rel ay. 
Thi s rel ationsh ip  i s  i l l ustrated i n  Fi g .  17. Pi c kup current i s  defi ned as the RMS s i ne wave current re­
qui red to produce a cont inuous output from the current detector. 

Si nce i n  the appl i cati on of the SBC53 rel ay, no DC vol tage i s  appl i ed unti l after the associ ated l i ne 
rel ays operate, there wi l l  be some s l i g ht operati ng del ay i n  the pi ckup of the current detector. Fi g .  22 
i nd i cates the maximum and m inimum operating times as a funct ion of current as a mul tipl e pi ckup setti n g .  
The variation i n  time i s  a resul t of the i n stant in  the current cyc l e  at whi ch the DC i s  appl i ed .  Note 
that these curves app ly  for s i ng l e-phase  faul t or s i ng l e-phase test currents .  For three-phase faul ts or 
three-phase test currents the m in imum time curve wi l l  app ly  regardl ess of the inci dent ang l e  of the current 
at the i nstant the DC i s  appl i ed. 

SETTINGS 

The fol l owing setti ngs  must be made i n  the SBC53 rel ay covered by thi s  book . The setti ngs s hould be 
made in the order i n  whi c h  they are l i sted bel ow .  

1. Current detector fi l l - i n  timer setting  

2. Mai n  time-del ay setti ng (A/0) 

3. Secondary time-del ay setting  (B/0) 

4. Phase current p ickup setti ng . 

5 .  Ground current p ickup setting 

6 .  Li n k  pos i ti on setti ngs 

The secti on under APPLICATION i temi zed the cons iderations i nvol ved in the sel ecti on of settings  for 
i tems 1 - 5 above . 

There are reasons for the order l i sted above i n  whi ch the setti ngs s houl d be made . These reasons 
and other cons iderations are noted bel ow. 

I t  i s  important that the fi l l - i n  timer sett i ng be made first because, as expl a i ned i n  the secti on under 
CHARACTERISTICS, the p ickup range of the current  detector wi l l  vary depend ing on thi s  setti ng . The sec­
tion under ACCEPTANCE TESTS descri bes exactl y how thi s  setting s hould  be made or checked. 

The next setting to be made i s  the time del ay of the ma in timer. Si nce i n  the fi el d the SBC53 rel ay 
does not norma l l y  have DC vol tage appl i ed, the current detectors are not operating regard l es s  of magn i tude 
of current unti l BFI or 62X contacts c lose to appl y DC. Thi s  means that before the timer can start timing 
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ft fs necessary for the fau l t  detectors to pfck up. For thfs reason it is necessary to set the main timer 
so that the overal l  time from the instant the DCwl tage is appl ied to the relay until an  output is obtained 
from the BFT contacts is equal  to the desired time del ay. This test must be performed with current into the 
rel ay prior to applying the DC. 

The magnitude of this current is an important consideration in this setting. Since the current detec­
tor cannot pick up until the instantaneous magnitude of the input current exceeds its sensitivity , there can 
be some variation in timing on a statistica l basis depending on what instant in the current cyc l e  the DC 
vol tage is appl ied. I n  order to l imit this variation it is recommended that the input current to the rel ay 
be sel ected in the range of five to ten times the pickup setting. Thus,  for setting this timer it is sug­
gested that singl e phase current be fed into the ground circuit with the ground pickup setting on the mini­
mum possibl e setting. This input current shoul d  then be sel ected to be about five to ten times the RMS 
va lue  required to get a continuous output from the current detector. This arrangement wil l l imit the sta­
tistical variation to some fraction of a mil l isecond. The circuit and the instructions to make these 
settings are given in the section under ACCEPTANCE TESTS. 

I t  shou ld  be noted that with the a bove settings the rel ay wil l ,  for severe fau l ts ,  operate in the set 
time. For l ow current faul ts it may get a few mil l iseconds sl ower which is in the direction to provide 
sl ightly  more margin for these faul ts where stability and damage considerations are considerably l ess 
onerous. 

The SBC53C has two timers ( A/0 and B/0) .  The B/0 timer can b e  set independently o f  the A/0 timer and 
the IN/OUT l in k  shou l d  be IN and the AND/OR l in k  shoul d  be in the OR position. 

After setting the time del ays the pickup settings on phase and ground currents shoul d  be made as indi­
cated under ACCEPTANCE TESTS. The considerations rel ated to the actua l settings to sel ect have been dis­
cussed in the section under APPLICATION. 

OPERATING PRINCIPLES 

INTRODUCTION 

The operating sequence of l ogic signa l s  for the SBC53 can be foll owed with the aid of the internal con­
nections diagram as shown in Figs. 4 ,  5 ,  and 6. 

PRINTED C IRCUIT CARDS 

The fol l owing sections describe the operation of the printed circuit cards. Tabl e  V shows the printed 
circuit card interna l inc l uded in SBC53 model. 

TABLE V 

Printed Circuit Card 
Figure 

PC-1 PC-2 PC-3 PC-4 PC-5 

23 24 26 

23 24 26 27 

23 24 25 26 27 

PC-1 CARD (Level Detector with Adjustabl e "FI LL-IN )  

Internal s 

PC-6 

28 

28 

28 

SBC 
Model  

PC-7 PC-8 T 

29 30 31 53 A 

29 30  3 1  536 

29 30 31 53C 

The operationa l ampl ifier's inverting input is biased at approximately  +2 . 4  vol ts DC. Whil e the input 
at TP3 is below this l evel , TP has a negative vol tage l evel present. As this ( non-inverting input )  signal 
becomes more positive than the 2.4 VDC, the Op-Amp swings positive and drives Ql on. 

In a quiescent dropped out state then ,  TP3 is a negative zero signal ;  Ql is off , Q2 is off , the unijunc­
tion oscil l ator Pl , C3 and Q3 are oscil l ating; Q5 is off; Q6 is on and the signal at  TP4 is zero. When 
TP3 comes high , Ql goes on , the unijunction oscil l ator stops oscil l ating and the capacitor C3 is ful ly  dis­
charged , Q2 comes on , Q4 stays non-conducting ,  Q5 comes on , Q6 goes off , and the output at TP4 comes high. 
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Now as the TP3 s i gnal goes toward zero agai n, Q1 goes off, Q2 rema ins  conducti ng by vi rtue of the pre­
vi ous l y  conducti ng Q5 and feed back l oop D3, D4 and R14 . The C3 capaci tor beg i n s  to charge w ith the 
(R10+P1 ) X ( C )  time constant, and the output s i g nal remai ns on . 

When the C3 capaci tor vol tage reaches the fi ri ng l evel of the uni juncti on, a pul se i s  generated thus 
turni ng on the SCR Q4, whi ch turns off Q5, resets the feed back ci rcuit,  drives Q6 on and yi el ds a zero out­
put vol tage . I n  effect, the ci rcuitry after the Op-Amp provi des the adjustabl e "Fi l l - i n "  t ime ( ti me-delay 
drop-ou� descri bed el sewhere i n  thi s text. 

In practi ce, the RC time constant i s  factory set such that the t ime del ay on the card (P1 adjustment)  i s  
s l i ghtly greater than 1/2 cyc l e  on a 60 hertz bas� s ( i . e . ,  approxi mate l y  8 . 7  mi l l i seconds ) .  

Si nce the A/0 ti mer resets i n  l es s  than 1/4 m i l l i seconds, thi s  "Fi l l -I n'' t ime plus  energy decay t ime i n  
the magneti cs both contri bute to the total drop-out t ime shown i n  Fi g .  19 . 

PC-2 Card (A/0 timer ) Card Slot P (or R for SBC53B )  

I n  the qui escent off state ( not t imi n g )  Q1 i s  off, Q2  i s  on, C3  i s  ful l y d i scharged, Q4  i s  off . 

I n  the timing state, Q1  i s  turned on by the presence of an i nput s i gnal . Q2 i s  off and C3 i s  charg i ng 
thru R7 and the rheostat.  At pickup, C3 i s  charged to approx i mate ly  6.5 vol ts and Q4 turns on . The output 
i s  on P ins  #8 and #9 except for the SBC53C where the jumper i s  set on "1" and the output onl y  appears on 
Pi n #8 . 

The timi ng range for the A/0 t imer i s  from 50 to 500 mi l l i seconds and i s  adjusted by a 0 . 75 meg ohm 
l i near potentiometer on the card . 

PC-3 Card ( B/0 timer ) Card Sl ot R 

The PC-3 card i s  the same as the PC-2 card except the output i s  only from Pi n #9. 

PC-4 Card ( Instantaneous Tri p  ( IT )  Card S lot K 

The ( IT )  function can be sel ected from ei ther the l evel detector, AND/OR gate or the contact converter.  

Dur i ng qui escent operation, Q1, Q2 and Q3 are a l l  off. A pos i tive l evel turns on Q1, Q2 and Q3 and the 
output contacts #7 & #9 clos e .  

PC- 5 Card ( Contact Converter, Logi c  Gates AND/OR) Card Sl ot L 

Thi s card cons i s ts of one two- i nput AND gate, one two- i nput OR gate, and a contact converter i nput .  

One of the card i nputs i s  from the contact converter and i s  fed to one i nput of the AND gate and one 
i nput of the OR gate. The other card i nput goes through a l i n k  for di sconnecti ng if required and i s  then 
fed to an i nput of the AND gate and an i nput of the OR gate . A l i nk  on the s i ng l e output termi nal sel ects 
either the AND or the OR gate output. 

The contact converter i nput has a l i n k  to sel ect the proper operating vol tage. 

PC-6 Card (Output Reed Swi tch and Neutral Current Bridge) Card Sl ot J 

The output reeds are energ i zed by a zero vol tage i nput at ei ther Pi n #5 or #6. The P i n  #5 i nput cl oses 
the output contacts at P ins  #8 and #9. Pi n #6 i nput cl oses the output contacts at Pi ns  #7 and #9 . 

A ful l wave bri dge has i nputs on Pi n� #2 and #4 and a pos i t ive output from Pi n #3. 

PC-7 Card ( Three Ful l Wave Bridges ) Card S lot H 

Thi s card functions as a ful l wave bri dge for the three phase and res i dual transactor secondary ci r­
cui ts . 
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The i nputs and outputs are noted bel ow: 

PHASE INPUT PIN OUTPUT PIN 

A 3 ,  4 1 0  

S 5,  6 10  

c 7, 8 1 0  

Reference i s  Pi n 2 

Note that the three ( 3 )  phase outputs are l og i ca l ly "ORed" on thi s  board at output Pi n 10. In short. 
thi s  means that the phase vo l tage of greatest magnitude i n  time wi l l  preva i l  at the output Pi n 1 0. 

PC-8 Card (Zener Reg u l ated Power Supply )  Card S l ot S 

The Y card provides a reg u l ated source of +10.2 VDC to the rel ay l og i c .  A l evel detector set at 
60 to 80 percent of the DC i nput di sabl es the power to the SSC in case  of acci denta l g roundi ng  of the 
battery . 

Test Card - Card Sl ot T 

A test card i s  i nserted i n  s l ot T and bri ngs out a l l ten termina l s  of the socket. Refer to the i nter­
na l connection  for test point l ocation on a parti cu l ar model .  

CURRENT DETECTORS 

The three phase el ements (IA• Is , IC··· the outputs of whi ch are combined i n  l og i ca l  OR ) and the res i­
dua l  el ement ( 3Io) are  i ndependent ly  adjustabl e from the front of  the rel ay i n  conti nuous i ncrements as 
fol l ows: 

PHASE RESIDUAL 

1-2A 0 . 5-1A 
2-4A 1-2A 
4-10A 2-5A 

The four ( 4 )  l i n ks at the bottom of the rel ay provide for the above l i sted d i screte ranges of adjust­
ment. whi l e  the two ( 2 )  rheostats provide for the conti nuous adjustment within  a range. The four tap 
bl ocks are i dent i f i ed as lA , Is ,  Ic , and 3Io respecti vely; and range se lecti on for the three pos i ti on tap 
bl ocks i ncreases from l eft to ri ght. The seven ( 7 )  l i nes scri bed on the namepl ate associ ated with each 
rheostat indicates an approximate current detector pi ckup l evel ca l i bration ( factory ) i n  mu l ti pl es of the 
base  pi ckup as fol l ows reading  cl ockwi se: 1 . 0 , 1 , 2 ,  1.4, 1 . 6 , 1.8 ,  2 . 0 , 2 . 5  X ( base  p ickup ) .  

Note that these pi ckup ca l i bration marks apply to the factory conventi on of setting the current de­
tector with 8 . 7  mi l l i second "fi l l - i n" time .  

The fo l l owing two exampl es demonstrate the current detector setti ng ca l cu l ation us ing  the cal i bration 
marks. The assumption i s ,  of course ,  that the current detector has  an  undi sturbed factory cal i brati on . 

1 .  The lA tap bl ock screw i s  i n  the mi dd l e  pos iti on ( range 2-4A ) . The phase rheostat knob i s  po i nting at 
the fourth mark  from the l eft ( 1 . 6X range base ).  Since the rel ay i s  i n  the range 2-4A the range base 
equa l s  2A. Mu l ti plying  the range base by the cal i bration mark mult i p l e ,  we have: P i ckup: 1 . 6 X 2 = 3.2A. 
So , approxi mately 3.2A RMS through the lA current c i rcu it  i s  the l evel of current necessary to pick up the 
current detector. Simi l ar ly,  the above appl i es for S and C phase current. 

2. The res i dua l (3Io ) tap bl ock screw i s  i n  the r i ght pos ition  ( range 2-5A ) . The 3Io rheostat knob i s  
poi nti ng at the second ca l i bration mark from the l eft ( 1.2X base range ) .  Si nce the rel ay i s  i n  the range 
2-5A , the 3Io range base equa l s  2A . Mu l ti plyi ng the range base by the ca l i bration mark mul ti p l e ,  we have: 
P ickup: 1.2 X 2 = 2 . 4A. So , approximately 2.4A RMS through the 3Io current ci rcu it  l evel of res i dual  cur­
rent i s  necessary to pick up  the current detector. 
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ACCEPTANCE TESTS 

Immed i atel y upon recei pt of the rel ay an inspect ion and acceptance test shou l d  be made to i nsure that 
no damage has been sustained in shi pment and that the rel ay ca l i brations have not been di sturbed. If the 
exami nati on or test i ndicates that readjustment i s  necessary, refer to the secti on on SERVICING. 

CAUTION: WHEN HI-POTTING THE SBC53 REMOVE ALL EXTERNAL WIRING FROM TERMINAL EA1, EB1, EC1, ED1. DO NOT 
HI-POT THESE TERMINALS . THE REASON IS THAT CAPACITORS C1-C12 ARE RATED FOR 600 VDC AND THE HI-POT VOLTAGE 
MAY DAMAGE THE CAPACITORS. 

These tests may be performed as part of the i �sta l l ation or acceptance tests at the d i screti on of the 
user. Si nce most operating companies use  di fferent procedures for acceptance and insta l l ati on tests, the 
fo l l owi ng secti on i ncl udes a l l appl i cabl e tests that may be performed on these  rel ays. 

Setting or checking a l l SBC rel ays consi sts of the fol l owing tests and these tests must be performed i n  
the fol l owi ng order. 

FILL-IN TIMER SETTING 

The fi l l -in  ti mer i s  essenti a l l y  an adjustabl e drop-out ti mer which i s  factory set to 8.7 mi l l i seconds. 
Other fi l l - in  t imes l ess  than 8.7 mi l l i seconds are obta i nab l e, but l owering the fi l l - i n  ra i ses the pickup 
l evel as shown on the graph of Fig. 17. As an exampl e, if the fi l l -i n  time of fi ve mi l l i seconds i s  re­
quired and set, then the five mi l l i second fi l l -i n  pi ckup l evel i s  approx imatel y 1.24 t imes the 8.7 mi l l i ­
second setting. (See Fi g. 17  and the CHARACTERISTICS secti on for other parameters). 

The ti mer and i ts as soci ated adjustment potenti ometer are l ocated on the PC-1 card. Set up 
the test ci rcu it shown on F ig. 32 and perform the fol l ow ing: 

1. App ly  rated DC to rel ay termina l s EB-9 and EB-10. 

2. Make the osci l l oscope and contact ci rcu its  descri bed on Fig.  32 being certai n  to observe the 
cauti on that the scope power cord i s  ungrounded. The reason for thi s  l atter cauti on i s  the rel ay 
s igna l  reference i s  at a d ifferent potentia l  than the system ground. 

Opening the normal l y  open contact i n  the circui t  removes s i gnal from the ti mer i nput and thereby a l l ows 
for fi l l -i n  ti mer measurement. 

Pl ace the scope i n  an external tri ggering mode with negati ve s l ope and note that upon opening the de­
pressed normal l y  open contact, a pos it ive s i gna l goes to about zero vol ts i n  about 8.5 - 9.0 mil l i seconds. 
If the measurement i s  l es s  than or greater than thi s  range, correctl y  set the ti me to preci sel y 8.7 mi l l i ­
seconds by adjusting the potenti ometer of the PC-1 card. 

CURRENT DETECTOR PICKUP TEST 

Having checked or adjusted the fi l l -in ti me setting, set up the test current circu i t  of Fig. 33. 

Connect an osci l l oscope such that the vertical i nput i s  connected to TP4 and reference i s  connected to 
TP1. The osci l l oscope power cord shou l d  be ungrounded. 

The fol l owi ng test i s  for a fi l l -i n  t ime setting of 8.7 mi l l i seconds: 

1. Set a l l current tap b l ocks as fol l ows: 

1-2A 

1-2A 

1-2A 

0.5-1 

2. Set both current rheostat poi nters to the lX range base (first cal i brati on l ine going cl ockwi se). 

3. Appl y current to the IA termina l s  per Fig. 33 unti l the osci l l oscope indi cates a conti nuous DC 
output. The i nput current sha l l be approxi matel y one (1) ampere. 
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4. Repeat three ( 3) above for phase B and c. 

GEK-49900 

5. Apply current to the 3Io termi na l s  per F ig. 33 unti l the osci l l oscope i nd i cates a conti nuous DC 
output. The i n put current sha l l be approximately 0. 5 amps. 

6. Us i ng the procedure above, check the other taps and mu l t i p l es of current setti ngs. 

To test the current detector p ickup for fi l l -i n  times l es s  than 8.7 mi l l i seconds use  the above pro­
cedure except that the p ickup currents wi l l  be hi gher and have approximate va l ues per F i g. 1 7 .  Al so, see 
CHARACTERISTICS section for other parameters. 

CURRENT DETECTOR PICKUP SETTING 

Use the procedure of the previous secti on except set the current rheostats to the des i red current pi ck­
up and secure the rheostats. 

A/0 OR B/0 TRIPPING TIMERS 

The "A" or "B" s i gn if ies a conti nuous ly  adjustabl e pi ckup time del ay i n  the range of 50 to 500 mi l l i­
seconds. The "0" s i g n i f i es that the timer resets " i nstantaneously" (i n rea l ity ,  i n  l es s  than 200 mi cro­
seconds ) .  

Set up  the AC , DC and osci l l oscope connections shown i n  Fig . 34 . Apply  the current to the ground 
c i rcu it  on the 0.5 tap at X1  base pi ckup . Observe the fol l owing  two cautions: 

CAUTION: 

1 .  THE SYSTEM SIDE CIRCUITS OF THE BFT CONTACTS MUST BE REMOVED BEFORE THE TEST CONNECTIONS ARE MADE 
(USE OF AN XLA TEST PLUG IS RECOMMENDED ). 

2. THE OSCILLOSCOPE MUST NOT BE GROUNDED . . .  USE A THREE-TO-TWO PRONG POWER CORD ADAPTER . THE REASON 
FOR THIS LATTER CAUTION IS THAT RELAY REFERENCE IS NEAR (-) DC POTENTIAL AND GROUND POTENTIAL IS GENERALLY 
ABOUT 1/2 DC POTENTIAL . 

. 

To check or set the timer , use the fo l l owing  procedure: 

Set the test current i nto the rel ay at 5X p ickup. Upon c l os i ng the BFI contact of Fi g .  34 , the scope 
trace i s  i n it i ated . Note that s i nce rated DC vol tage i s  tri ggering  the scope , the tri gger feature sho u l d  
b e  operated i n  the attenuated mode. After the timer under test (A/0 or B/0 has timed out a n d  the BFT 
rel ay has operated , the BFT contacts cl ose and the scope trace goes to zero vol ts .  The time from trace 
i n it iati on unti l the s i g na l  goes to zero i s  the breaker fa i l ure tri ppi ng time . 

1. SBC53A (A/0) In iti ate timing of the rel ay as exp l a i ned above by c l o s i ng the BFI contact. Set the 
l ength of tri pp i ng time by adjusting the A/0 potentiometer. 

2 .  SBC53B (A/0) Card i s  i n  R pos ition . Initi ate timing by c l os i ng the contact converter (EB11)  i nput 
to ( +) DC . The l og i c  l i n k  on PC-5 shou l d  be i n  the OR pos ition. Set the l ength of tri ppi ng time 
by adjusti ng the A/0 timer potenti ometer. The output contacts are BFT2 . 

3 .  SBC53C (A/0 and B/0 )  The A/0 timer i s  adjusted the same as  the SBC53A model . The B/0 (card s l ot 
R )  i s  adjusted the same as the A/0 timer i n  the SBC53B . 

LOGIC FUNCTIONS , SETTINGS AND TESTS 

Havi ng set the current detectors and the A/0 timer, perform the fol l owing  tests u s i ng the Fig. 33 test 
c i rcu it  for the IA conf i gurati on. Let the test current be 1.5X current detector pi ckup . 

SBC53A - No add itional  tests 

SBC53B and SBC53C - Keep switch (sl) cl osed . 

P l ace the l og i c  l i nk  i n  the OR pos i tion. Check that by ei ther applyi ng test current a l one or c l os i ng 
the AUX contact a l one or by doing both, the BFT rel ay operates. 

P l ace the l og i c  l i nk in the AND pos ition. Check that the BFT rel ay operates only when the test cur­
rent i s  appl i ed and the AUX contact i s  cl osed s imu l taneous ly. 
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GEK-49900 

P l ace the l ogic l ink  in the required mode of operation. 

INSTALLATI ON PROCEDURE 

INTRODUCT ION 

The l ocation shou l d  be c l ean  and dry , free from dust and excessive vibration, and wel l  l ighted to faci­
l itate inspection and testing. 

The rel ay shoul d  be mounted  on a vertical surface. The outline and panel diagram is shown in Fig. 35. 

The internal  connection diagram for the rel ay is shown in Figs. 4 ,  5 and 6. The wiring diagram is 
given in Figs. 9, 10 and 11. 

One of the mounting s tuds or screws shoul d  be permanently connected to s urge ground by a conductor 
not l es s  than No. 12 AWG gage copper wire or its equival ent. 

The rel ay may be tested without removing it from the panel by u sing a 12XLA13A test p l ug. This p l ug 
makes connections only with the rel ay and does not disturb any shorting bars in the case. Of course, the 
12XLA12A test p l ug may a l so be used. Although this test pl ug a l l ows greater testing fl exibil ity, it a l so 
requires CT shorting jumpers and the exercise of greater care since connections are made to both the rel ay 
and the external circuitry. Additional  information on the XLA test pl ugs may be obtained from GEI-25372. 

Al l a l ternating current operated devices are affected by frequency. Since non-sinusoida l waveforms can 
be analyzed as a fundamental pl us  harmonics of the fundamental frequency, it fol l ows that a l ternating cur­
rent devices (rel ays ) wil l be affected by the applied waveform. Therefore , in order to properly test 
a l ternating current rel ays it is essential to use  a sine wave of current. 

CAUTI ON: WHEN HI-POTTING THE SBC53 REMOVE ALL EXTERNAL WIR ING FROM TERMINALS EA1 , EBl, ECl, EDl. DO NOT 
HI-POT THESE TERMINALS. THE REASON I S  THAT CAPACITORS Cl-C12 ARE RATED FOR 600 VDC AND THE HI-POT VOLTAGE 
MAY DAMAGE THE CAPACITORS. 

Since most operating companies use different procedures for ins tal l a tion tests , the section under 
ACCEPTANCE TESTS contains a l l necessary tests which may be performed as part of the ins tal l ation procedure 
at the discretion of the user. 

The minimum s uggested tests are as fol l ows : 

TIMER TEST 

Test per timing test  as expl ained in section titl ed ACCEPTANCE TESTS. 

CURRENT DETECTOR P I CKUP SETTING 

Set up the test current circuit of Fig. 33. 

P l ace an oscil l oscope on TP4 as an indication of current detector pickup. Note that a ''0" vol t signal 
denotes dropout and a positive DC signal represents current  detector pickup. 

As a quick check on each of the rel ay calibration marks, perform the fol l owing : 

P l ace a l l current tap bl ock screws i� the middl e position. 

2-4A 

2-4A 

2-4A 

1-2A 

P l ace both current rheostat pointers to the first cal ibration l ine (i . e . , 1X range base ) . 
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GEK-49900 

Apply test current to each of the four current ci rcu its per F ig. 33 and adjust the current l evel unti l 
the "A" card TP4 i nd i cates that the current detector has just pi cked up. The current l evel s shou l d  be as 
fo l l ows for the four c i rcuits: 1 . 9-2. 1A RMS phase ci rcuits---0. 95-1.05A RMS res i dual  c i rcu it. 

Havi ng sel ected the phase and res idual  current detector settings to be-used on the system ( 1-10A for 
phase and 0. 5-5A for res i dual ) set the tap p l ugs to the appropri ate range selection: as  an  examp l e  a 6A 
phase setting shou l d  use the thi rd tap block range (4-10A ) .  Set up the IA current ci rcuit  of  Fi g .  33, and 
set the RMS va l ue of current to the des i red current detector p ickup  l evel exactly. Sl owly adjust the phase 
rheostat ti l l  the current detector just p i cks up. Check that the current detector p ickup l evel on the re­
ma i n i ng two phases i s  plus f ive percent of the ori g i na l  sett i ng . Lock the phase rheostat and be s ure that 
the current detector setti ng has not drifted i n  the i nterim .  Arrange the 3I0 current ci rcuit  of F i g. 33, 
and ca l i brate the res i dual rheostat unti l the current detector just pi cks up. Lock the res idual  rheostat, 
and check that the operate level has not changed. 

PERIODIC CHECKS AND ROUTINE MAINTENANCE 

In view of the vital role of protecti ve rel ays i n  the operati on of a power system it  i s  important that 
a periodic  test program be fol lowed . It i s  recogn ized that the i nterva l between peri od ic  checks wi l l  vary 
depend i n g  upon envi ronment, type of rel ay and the user's experi ence with per iod ic  testi ng . Unti l the user 
has accumulated enough experi ence to select the test i nterva l best su ited to hi s i nd i vi dual  requ i rements it  
i s  suggested that the poi nts l i sted under INSTALLATION PROCEDURE be checked at  an  i nterval of  from one to 
two years. 

CONTACT CLEANING 

For c l ean ing rel ay contacts, a fl exi b l e  burni shing tool shoul d  be used. Thi s cons i sts of a fl exib l e 
stri p of metal with an etched-roughened s urface resembl ing  i n  effect a superf i ne fi l e .  The pol i shing ac­
tion i s  so del i cate that no scratches are l eft, yet it wi l l  c l ean  off any corros ion tho roughly and rapid ly  
Its fl exi b i l ity i nsures the c l ean i ng of the actua l poi nts of  contact . Do not use  kni ves, fi l es, a bra s i ve 
paper or c l oth of any k i nd to cl ean  rel ay contacts . 

· 

SERVICING 

Should serv1c1ng of the rel ay become necessary, fol l ow the test procedures as expla i ned i n  the secti on 
ti tl ed ACCEPTANCE TESTS, for ca l i bration and test of the rel ay. Telephone relay contact c l ea n i ng i s  l oca­
ted i n  the section ti tl ed PERIODIC CHECKS AND ROUTINE MAINTENANCE. Al so, see section on RENEWAL PARTS for 
servi ci ng pri nted ci rcu it  cards. 

CONSTRUCTION 

The SBC53A rel ay i s  packaged i n  an enclosed metal case with a hi nged front cover and a removab l e  top 
cover. The case i s  su itabl e  for mounti ng on a standard 19 i nch rac k .  The outl ine  and mount ing  d imens i ons 
of the case are shown in  Fig.  35. 

On the rear of the case are four 12 poi nt terminal str ips, EA, EB, EC, and ED. 

There are ei ght pri nted ci rcuit cards and one test card i n  the SBC53 rel ay. The l ocation of these 
cards is g iven in the component l ocation di agram i n  F ig . 8. For the i dentif icati on of the test poi nts 
refer to the i nternal connecti on d iagram in F i gs. 4, 5 and 6. 

RECEIVING, HANDLING AND STORAGE 

These relays wi ll norma l l y  be supplied as a part of a stati c relay equ i pment, mounted i n  a rack  or 
cab i net with other static  rel ays and test equi pment. Immed i ately  upon recei pt of a static  relay equ i pment, 
it should be unpacked and examined for any damage sustai ned i n  trans it. If i njury or damage resulting  
from rough hand l i ng i s  evident, file a damage claim at  once with the transportation  company and  promptly 
notify the nearest General El ectric  Sales Offi ce. 
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Reasonabl e care sho u l d  be exerci sed i n  unpacking the equ i pment. If the equ i pment i s  not to be i n­
sta l l ed i mmed i atel y ,  i t  s ho u l d  be stored i ndoors i n  a l ocation that i s  free from moi sture , dust , and 
meta l l ic chi ps , and severe atmospheric  contami nants. 

Just pri or to fi nal  i nsta l l ation the shi ppi ng support bol t  sho u l d  be removed from each s i de of a l l  
rel ay un its, to faci l itate poss i b l e  future un it  remova l for ma i ntenance . These shipp i ng support bo l ts are 
approxi mately e ight i nches back from the rel ay un it  front panel . Static rel ay equ ipment , when s uppl i ed i n  
swi ng rack cabi nets , shoul d b e  securely anchored to the fl oor or to the shippi ng pal l et to prevent the 
equi pment from ti ppi ng over when the swi ng rack i s  opened . 

REWEWAL PARTS 

It i s  recommended that s uffi ci ent quantiti es of renewal parts be carri ed i n  stock to enabl e the prompt 
repl acement of any that are worn , broken , or damaged. 

Shoul d  a pri nted ci rcuit  card become i noperative ,  it i s  recommended that thi s card be repl aced with a 
spare. In most i nstances , the user wi l l  be anxi ous to return the equi pment to service as soon as pos s i b l e  
and the i nsertion of a spare card represents the most expedit ious means  o f  accomp l i shi ng thi s. The fau l ty 
card can then be returned to the factory for repai r  or repl acement. 

Although it i s  not general ly recommended , it i s  pos s i bl e  with the proper equ ipment and trai ned person­
nel to repa i r  cards i n  the fi e l d. Thi s means that a troub l e-shooti ng program must i so l ate the specifi c 
component on the card whi ch has fa i l ed. By referri ng to the i nternal connection di agram for the card , i t  
i s  pos s i b l e  to trace through the card ci rcu it  by s i gnal checking a n d ,  hence determine  whi ch component has 
fa i l ed. Thi s ,  however , may be ti me consuming and i f  the card i s  bei ng checked i n  pl ace i n  its un it , as  i s  
recommended , wi l l  extend the outage ti me of the equ ipment. 

CAUTION: GREAT CARE MUST BE TAKEN IN REPLACING COMPONENTS ON THE CARDS. SPECIAL SOLDERING EQUIPMENT 
SUITABLE FOR USE ON THE DELICATE SOLID-STATE COMPONENTS MUST BE USED AND ,  EVEN THEN , CARE MUST BE TAKEN NOT 
TO CAUSE THERMAL DAMAGE TO THE COMPONENTS , AND NOT TO DAMAGE OR BRIDGE OVER THE PRINTED CIRCUIT BUSES. 
THE REPAIRED AREA MUST BE RECOVERED WITH A SUITABLE HIGH-DIELECTRIC PLASTIC COATING TO PREVENT POSSIBLE 
BREAKDOWNS ACROSS THE PRINTED CIRCUIT BUSES DUE TO MOISTURE OR DUST. 

ADDITIONAL CAUTION: DUAL IN-LINE INTEGRATED CIRCUITS ARE ESPECIALLY DIFFICULT TO REMOVE AND REPLACE WITH­
OUT SPECIALIZED EQUIPMENT . FURTHERMORE , MANY OF THESE COMPONENTS ARE USED ON PRINTED CIRCUIT CARDS WHICH 
HAVE BUS RUNS ON BOTH SIDES . THESE ADDITIONAL COMPLICATIONS REQUIRE VERY SEPCIAL SOLDERING EQUIPMENT AND 
REMOVAL TOOLS AS WELL AS ADDITIONAL SKILLS AND TRAINING WHICH MUST BE CONSIDERED BEFORE FIELD REPAIRS ARE 
ATTEMPTED. . 

When order i ng renewal parts , address the nearest Sa l es Office of the General E l ectri c  Company , specify 
quantity requi red , name of the part wanted , and the compl ete model number of the rel ay for which the part 
i s  requ i red . 
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GEK-49900 

INSTROCTIONS: 
a.- APPLY ro v oc T0 1ERMlNAL.5 IO(+) AND 1 (-) . APPLY-tov' OC. 

10 TERMINA LS Z (-) AHO lD(+) 
z.- COM NfCT' 05(Jl..l05£a>E AND COtfl"PLT (I�C.OO'S. JlS SHOWN �. 
a-Sf SURE SCOPE POWER (bRP 1'5 UNQ.RO\JNDEO. 

I C  

t r o v  D C  

PC- I 
CARO 

PUSH 1 3  
BU T TON 
N O  

r-1' -;.... I fbi{ Ji_W 

8 
1 

' 
IZ 

- I OV D C O V  D C  

T I M I N G  PRO C E D U R E  

0 
I N PUT TO 
AMPLIFIER Cf) REF. 

I 

EXTER NAL 
T R I GGER 

PLACE TH E S COPE I N  A N E G AT I V E  SLOPE EX T E RNAL T R I GGE R I N G  MODE . 

DEPRESS T H E  N .O . C O NTAC T  AN D N OTE THAT U P ON RE L E ASI N G  TH E 
C ON TACT THf  SCOPE. T RAC E I N I T I AT ES. 

F RO M  FAC TORY CAL I BR AT I O N_. A POSIT I V E  � I G NA L  AT TE RM I NAL 8 SHOU LD 
G O  N ffi.ATIVF I N  8.5 -9 M I L L I S EC O N DS A F T E R  TRA C E  I N I T I AT I  0 N. 

TO A LTE R ffi READJ UST T H IS SE T T I NO. TUR N THE POT. ON THE CARD 
Cfl TO I NCREASE F'U: lN T I M E O R  C C W  TO DECR FA.SE T HE T I ME .  

Fig .  32 (0273A91 89-0 )  SBC Test C i rcuit for Fil l -in Timer 
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