
INSTALLATION 
Westinghouse I .L .  41 -667 .2A 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE DRC RECLOSING RELAY 

(with Continuous Rated Stepping Switch) 

A P P L I C A T I O N  

The DRC is a multi shot reclosing relay for initiat­

ing the closing of a circuit breaker fo llowing PtO­

tective relay operat ion . 

E xpe rie nce indicates the v ast maj ority of circuit 

fau lts are of a temporary nature . High speed t ripping 

and high speed reclosure minimize damage and 

system disturbance .  Only sufficient dead t ime for 

arc de ionization need be allowed before re c losin g .  

Anot her important function o f  a re clos ing r e l ay 

when used in disturbution circuit s is to allow in­

stantaneous tripping to pr otect a fuse for t emporary 

fault s and , by c utting out the inst ant aneous trip 

prior to the next rec losure , to allow the fuse to 

operate , minimizing the outage are a for permanent 

fault s .  

T h e  DRC provides: 

1 .  Up to 3 re clos ure s to lockout . 

2. Flexible tripping s equence , al l inst ant ane ous , 

all time delay or any c ombinat ion in any se­

quence of time de lay and inst ant aneous . 

3. Stat ic timing and s emi-st atic c ontrol 

4. Reclose timing adjustment 0-45 seconds.  

5 .  Lac kout alarm c ontact and indication 

6. Adj ustable reset initiation 10 to 60 seconds 

following succes sful rec losure . 

7 .  Immediate return to " Home " ( or reset)  position 

following reset init iation 

8 .  Option al inst antaneous trip following manual 

closing from lockout position . 

C O N S T R U C T I O N & O P E R A T I O N 

The Type DRC Relay i s  composed of ( 1 )  an inte g­

rator (2) re close t imer printed circuit board ( 3 )  

reset timer print ed circ uit board ( 4) alarm re lay ( 5 )  

SUPERS EDES I . L. 41-667.2 
*Denotes change from su perseded i ssue . 

instant aneou s  trip re lay (6) c lose re lay and ( 7 )  lock­

out indication . All  timing functions are accomplished 

through the use of s emiconductor components . The 

ident ification of all components and their locat ions 

i s  shown in figure 1 .  

Reset T imer Board 

Reset timer - The reset t imer is c ontrolled by the 

int egrator and the auxiliary switches on the breaker.  

The front pan e l  sett ings allow a choice of 5 d if­

ferent t imes for the resett ing interv al .  The time 

de lay circuit is of the quick reset type . This en­

ables the reset time s to always be c onsistent with 

t ime s indicated on the front pane l .  R e fer to figure 

2 for component locat ion and board layout . 

Reclose T imer Board 

The reclose t imer i s  controlle d by the inte grator .  

The front panel s ett ing allows a choice  of  5 dif­

f erent time for e ach interv al of reclos ing . The time 

de lay circuit is of the quick reset type w hich 

allows a spe cific timing circuit to be used for all  

reclosing intervals. Refer to figure 3 for component 

and board layout . 

I ntegrator 

The int egrator is a c ontinuously rat e d  ste pping 

switch t hat responds to signals from the reset t imer 

board , 5 2 b  contact , close relay and s equence s  the 

relay through it s preset funct ions . 

Close Relay 

The operation of the c lose re lay is controlle d by 

the oper at ion of a breaker auxi liary swit ch and 

reclose timer .  

Alarm Relay and Lockout I n d icator 

T h e  Alarm re lay and the loc kout indic ator will be 

energized when the integrator is in the lock out 

position . 

I nstantaneous Trip Relay 

Operation of this re lay is controlled by the inte g­

r ator and the settings on the instant aneous tap block . 
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TY P E D R C R ECLOSING R E LAY ____________________ ______________________________ _ 

Theory  of Operation 

Operation of the DRC relay will be described with 

the aid of F igure s  1 and 4 :  We will assume that the 

DRC relay is set for two inst ant ane ous and two 

time d e l ay ope rat ions and that a permanent fault 

occurs on the line beyond being protected.  

D e vice 50 picks up and sends a trip s ign al to ter­

minal 1 5  of the DRC relay through the normal ly 

dead contacts of the IT Relay out terminal 1 0  of the 

b reaker and the breaker opens.  

When the 5 2 b  contact in series with terminal 5 

closes , battery pos it ive is plac e d  across the inte­

grator c oil through the 52b c ontact , the normally 

closed inte grator c ontacts (SS 1 ) and level 2 Step 

1 0  of  the int egrator . As the armature of the inte­

grator picks up the normal ly closed c ont acts of the 

integrat or (SS1 ) ope n ,  stopping current flow . The 

integrator armature compresses a spring when the 

coil i s  energize d .  

When t h e  SS 1 contacts o p e n  and t h e  c oil i s  de­

energized , the spring moves the take-off arm t o  

s t e p  1 .  

The rec lose timer i s  now energized through the 

take-off arm of  level 4 ,  step 1 and int erval one of  

the REC LOSE TIMER t ap bloc k .  With the in put 

r emoved from the base of tran s istor T5 , be cause of 

the closing of the 5 2 b  s witch between batt ery 

positive an d terminal 5 and 2 0  ( D RC relay ) ,  the 

resist or-capacitor t iming circuit commences to 

charge to a vo lt ag e  that will be sufficient to allow 

current to flow into the base of transistor T5 through 

zener diode Z2 . This s ignal is amplified by tran­

s istor T6 and applied to the g at e  of  SCR-2 turning 

SRC-2 on and placing the close re lay across the 

b attery positive through the 52b cont act (t erminal 5. 

t erminal 20). The CR contacts energize the closing 

c ircuit, which closes the main cont acts for the 

breaker and prepares the breaker for another tripping 

operat ion . When terminal 20 loses its positive 

voltage , due to the opening of the 5 2 b ,  the close 

relay drops out . The CR cont act also energized the 

stepping switch coil  which compresses a spring .  

When the 5 2 b  contact opens , the coil is de-energized,  

the spring move s  the t ake-off arm to step 2 .  

When the breaker has close d ,  terminal 20 goes to 

zero and base c urrent i s  applied to transistor T 5 
discharg ing the time delay c apacitors (CS ,  C 9  & 

C 1 0) on the reclose timer (board 670B 1 1 5  on Fig.  1 ) , 
thus s etting it up for the next reclosing inte rv al .  

2 

The reset  timer (b oard 670B l l 3  on F i g .  1 )  was 

energized through st e p  2 .  the t ake-off arm of l e ve l  1 

and the RESET TIMER t ap b lock . The ti me d e l ay 

c apac itors ( C 1  to C3 ) were k ept inoperative by 
terminal 5 being highly pos itive and supplying base 

drive for transistor T2 . This kept the time delay 

c apacitors short -circuited.  With the breaker closed 

and base drive r emoved from transistor T2 , the time 

delay capacitors will start to charge up and attempt 

to turn on SCR- 1 and reset the int egrat or to its  home 

position (step 1 0) .  Device 50 will trip open the 

breaker before the reset t imer sends a signal to 

SCR- 1 to reset the integrator . 

Since the DRC Relay was set for the two instant­

aneous fault s another instant aneous fault takes 

place in a s imilar manner to that which was descri b ­

ed for t h e  previ ous operation.  When t h e  5 2 b  c ontact 

in  series with terminal 5 clos es ,  batt ery positive is 

placed across the int egr at or coil through the 5 2 b  

c ont act , the normally closed A R  relay contacts , the 

normally closed int egrator c ontacts ( SS 1 ) and level  

2 step 10 of  the int egrat or . As the arm ature of the 
integrat or picks up , the normally closed contacts of  

the integrator (SS1 ) open , stopping c urrent flo w .  The 

integrat or armature compres s es a spring when the 

c oil is energize d .  

When the S S  contacts open and t h e  coil . i s  de-ener­

g ized ,  the spring mov e s  the take-off arm to step 3 .  

T o  insure c onsistent reclose time i f  set  for more 

than one instantane ous reclos u r e ,  the positive side 

of the reclose timer's time de lay capacitors i s  short 

c ir cuited by the int egrator take -off arm of level 

7 on the previous step 1 0  and 2 and subsequent 

steps 4 and 6. 

The rec lose timer's resistor-cap ac itor time delay 

circuit is now energi zed through the moving arm of 

level 4 ,  step 3 and the s etting on the RECLOSE 

TIMER t ap block interval 2 and will operate in 

accordanc e with that s etting. Aft er a predetermined 

time delay SCR-2 turns on the close re lay is en­

ergize d .  The close relay c ontacts energize the 

c lose circuit , and the st epping switch coi l .  This 

prepares the st epping switch for its move to step 4 

by compressing it s spring.  Energizing the close 

circuit closes the breaker .  The 52b c ontact opens 

removing the batt ery voltage from terminal 5 .  Thi s 

allows the close relay to drop out and de-energizes 

the stepping s witch c oil allowing it  to mov e  to step 

4 .  

During the time that the reclose timer was operat ing ,  

the reset timer was held inoperative by the positive 

volt age on terminal 5 .  This voltage supplies base 
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TY P E  DRC R ECLOSI NG R E LAY 

drive for trans istor T 2 ,  making T2 c o nduc t ,  s hort 

c ircuiting the c apacitors in the reset  t imer t ime 

de lay eire uitry . 

When the base drive is removed from transistor T 2 , 

the reset  timer attempt s to t ime out and reset t he 

int egrator to t he home position ( st e p  10) .  D e v ic e  5 0  

ag ain senses the fault and the trip signal gets  as 

far as terminal 15 of the DRC r elay. D ue to th e  

fact that w e  wer e only set  for two in stantaneous 

operat ions a t ap screw was placed in position s  3 & 

4 of the ins t antan e ous -selector . This energizes t h e  

I T  relay opening the I T  normally closed contacts 

and no more instant ane ous operat ions c an take 

plac e .  

Device 51 also senses the fault and after a time 

delay sends a trip signal to the breaker trip coil . 

This again places the stat ion battery across the 

trip coil open ing the breake r .  Again the operation of 

the 5 2 b  cont act in conjunct ion with t he wiring o f  

level 2 mov e s  t h e  stepping switch t o  Step 5 .  

The reclose timer is energ i zed through the moving 

arm of level 4 ;  step 5 and interval three of the RE­

C LOSE TIMER t ap block .  After  the pre determin ed 
t ime de lay , SCR-2 turns on picking up the clos e 
relay .  The close relay con t acts energize the closing 

circuit , which closes the breaker  main contac t s ,  and 

pre par es the ste pping switch to move to step 6 .  

When the 5 2 b  cont act opens the potential at terminal 

5 drops to zero and de-energize s  the close r elay .  

The step ping s witch mov e s  t o  Step 6 .  

The re set timer i s  energized through the moving 

arm of level 1 ,  and step 6 and it will attempt to r e ­

s e t  t h e  integrator to it s home position ( step 1 0  ). 
The fault reappears and device 51 goes through 

another time delayed oper at ion as no instantaneous 

operat ion was preset  on the INSTANT AN EO US 

SELECTOR tap block. The breaker opens and the 

52b cont act again energizes the ste pping switch 

coil through level 2 ,  step 6 and the normally close 

SS1 cont act s .  This moves the ste pping switch to 
step 7. The internal wiring of le vel 3 step 7 mov e s  

the ste pping switch t o  s t e p  8 .  T h i s  is the "lockout " 

step. The reclose t imer is kept inoperative by the 

ac t ion of level 7.  This level places a short circuit 

across c apacitors C8 , C 9  and C10 . 

The re s et t imer is energ ized through the moving· 

arm of leve 1 1 ,  step 8 and the RESET TIMER t ap 

block sett ing . The time delay capacitors  are short 

circuited due to the base drive applied to transistor 

T2 by the positive voltage on t erminal 5 . The relay 

I.L. 41-667.2A 

will remain in this condition unt il the breaker i s  

m an u ally o r  electrically clos e d .  

Close t h e  breaker utili zing the 101 swit c h ,  t h e  
reset  t imer will attempt to t ime o u t  and r e s e t  t h e  
integrat or t o  its home pos it ion ( st ep 1 0 ) .  A s suming 

the fault still exist s ,  the breaker will trip out time 

delayed unless no t ap screw h as been placed in  

the number 5 position of  t he I NSTANTANEOUS 

SELECTOR t ap block ( under t his condition an 

instantaneous operat ion will t ake plac e ) .  When the 

52b goes positive agai n ,  terminal 5 will go positiv e ,  

but no signal r e aches the step ping switch coil as 

t erminal 5 is connect ed to the AR relay normally 

closed cont act s .  At this point the AR relay is 

energized and its n ormally closed c ontacts ar e 

ope n .  T herefore , t he s tepping switch remains at 

lockout .  

Since the relay was at  step 8 after  the last  op era­

tion, the relay will remain at "�ockou t "  until it i s  

manually or ele ctric ally clo s ed .  If we n o w  assume 

t hat the fault h as been cle ar e d  and the bre aker is 

closed in , t erminal 9 becomes positive and ener­

gizes the reset t imer through the moving arm of 

level 1,  step 8 and the " R e s et Timer" t ap block 

sett ing . With no b ase drive into t r ansistor T 2 ,  

trans i stor T2 will n o t  c on duct allowing the time 

delay capacitors  C 1 to C3 t o  charge up t o  a voltage 

of sufficient magnitude to make Z1 conduc t current 

into the base of tr ans i stor T3 . Tran s i stor  T3 ampli­

fies the signal which is applied to the g at e  of 

SCR -1 .  SCR-1 turns on plac ing the inte grator coil 

acro s s  the regulat e d  volt ag e through t he integrat or 

contacts ( SS 2 )  and the homing c ontact ( HC ) .  As the 

armature pulls in , the int egrator c ontact ( SS2) ope n s ,  

allowing t h e  int egrat or t o  move to s t e p  9 .  SCR - 1  

fires again which moves the stepping switch t o  
s t e p  10. All circuit s  ar e de-energized except for 

step 10 , level 3 which feeds a positive volt ag e  to 

the base of transist or T2 through resistor R1 in the 

reset timer. This pos itive v olt ag e  makes t ran sistor 

T2 conduct , dischar g ing the reset t imer ' s  time 

delay capacitors (C 1 t o  C3 ) and keeps the c apacitors 

discharged when the integrat or is at its home posi­

t ion (step 1 0) .  The homing contac t  ( HC ) ,  a cam 

operat ed switch , i s  open at step 1 0  and keeps the 

integrat or coil from being energized when at the 

integr at or's home position . The lockout indicator 

and alarm r elay were energized by level 3, step 8 ,  

and will remain energized until the integrator is 

returned t o  its home po sit ion ( step 10 ) .  The DRC 

relay is now reset and re ady to go through a full 

sequenc e in line with the settings made at the 

b e ginning of this desc riptio n .  
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C H A R A C T E R  1S T I C S 

Tripp ing Sequences 

The tripping sequences can be all inst antane ous , 

all time delayed or any c ombination of instantane ous 

and t ime de layed as desire d .  

Reset T ime 

The reset t imer c an be set for 1 0, 1 5 ,  2 0 ,  40 and 60 

seconds resetting tim e .  

Recl ose T i me 

The re close timer can be set for inst ant aneous,  2 ,  

1 5 , 3 0  and 4 5  se conds reclosing t ime for each r e ­

c losing interval or any combination of t h e  afore­

mentioned times. 

Operat ions to L ockout 

The DRC relay can be set to lockout the b re aker 

after 1,  2.  3 or 4 operations. 

E N E R G Y R E Q U I R E M E N T S 

Stat ion Battery - 4 8 - 1 25 VDC 

S E T T I N G S  

F RONT PAN E L  S E T T INGS 

1. R ec l o s i ng Timer 

T ap screws may be plac e d  in  different numbe r e d  

( re c losing times) t aps f o r  a l l  three intervals o r  

in  the same number for a l l  inte rvals. A t ap screw 

must be in e ach interval , otherwise t he breaker  

will not  close on that interval .  When operating 

on less than 4 operations t o  lockout , t h e  re­

c losing intervals will  be dropped starting with 

the third interval first; i . e . ,  for 3 operations t o  

lock out t h e  breaker will reclose in  acc ordan c e  

with the t ap screws i n  interv als o n e  a n d  t wo 

and then the DRC relay will proc e ed to lockout. 

The number abo ve the t ap indicates the time 

duration of the rec losing interval . 

2. R e s et Timer 

4 

P l ac e  t ap scr e w  in proper t ap to obt ain the 

desired reset tim,·. The number above the t ap 

indicates the t ime durat ion of the reset interval. 

3. Operat ion s to Lockout 

Plac e  t ap screw in desired t ap for obtaining 1 to 

4 operations to lockout . The number above tap 

indicates the number of operat ions that will  

o c c ur be fore lockout is re ache d .  

4. In stantaneous Operation 

Do not place tap screws in t he desired t aps for 

obtaining instantan e ous operat i on . The num­

b e rs above the t aps indic at e  which of the seq­

uence of trips that would be instantaneous.  For 

inst ant aneous oper at ions on the first t wo trips, 

t ap screws should not be placed in the t aps 

n umbered 1 and 2 .  Time delayed t rips will oc cur 

on all positions that do have a tap scr e w .  A t ap 

screw must be placed in position 5 when t ime 

delayed tripping is desired during manual c los­

ing of the breaker . 

A D J U S T M E N T S  & M A I N T E N A N C E  

The proper adjustments to insure correct operation 

of this relay have been made at the factory . Upon 

receipt of the relay , no c ustomer adjust m ents other 

than those covered under "SETTINGS "  sho uld be 

r equired . 

Acceptance Check 

The following check is recom mended t o  insure that 

the relay is in proper working order .  B e fore p ro c eed­

ing ,  connect re lay t o  bre aker as per Figure 4 or  t o  
auxili ary test re lay p e r  Figure 5 .  

1 .  a )  Instantaneous t ap screws in p ositions 3 .  4 

and 5 .  

b )  Operat i on t o  lockout t ap screw i n  posit ion 4 .  

c) Reset timer t ap screw in 1 0  second posit ion . 

2. Trip open the breaker  on the t est relay and 
observe if the DRC r elay o pens and closes the 

breaker or  test relay in lin e  with the settings 

made in paragraph 1 .  It will be n e cessary to 

trip open the device being controlled by the 

DRC after e ach reclosure until lockout is reach­

ed. The device being c ontrolled by the DRC 

r elay c an be tripped open manually or elect rical­

ly . The reclose times should be two s e c onds 

p lus or  minus 5% . 

3 .  When at lockout , c lose the device bein g c ontrol­

led by the DRC relay and simult aneously start 
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TY P E  DRC RECLOSING R E LAY �����������������������-'-·L _._4 1_�_6_7 ·�2A 

a stop watch.  Time the interval that e l apses 
before the integrator resets . The int egrator will 

be resett ing when the lockout light on the front 

panel of the relay goes out . This time s h ould 

e qual the front pane l Reset Timer setting plus 

or  minus 1 0% .  

Rout ine Ma intenance 

All re lays should be inspected periodically and the 

time of operation should be checked at least  once 

every year or at such other int ervals as may b e  

indicated by experience to be suit able to  the part­

icular applic ation.  

C A L I B R A T I O N 

Use the following procedure for calibrating the 

re lay ,  if the re lay has been t aken apart for repairs 

or the adjustments disturbe d .  This procedure should 

not b e  used until  it is apparent that the re lay is not 

in proper working order . (See Acceptance Chec k ) .  

l. RH- 1 Cali bration 

P l ace VTVM from ter minal 8 t o  c ommon test  

point . Adjust RH-1  ( r e ar s ub-bas e )  so that 1 8  

VDC can be seen o n  the VTVM when te rminals 

1 and 2 are energized with rat e d  voltag e .  

2. N o  other calibration neces sary . 

R E N E W A L  P A R T S  

Repair work can b e  done most s at isfactorily at the 

factory. However,  interchange ab le parts c an be 

furni s he d  to the customers who are equi ppe d  for 

doing re pair work. When ord ering p art s ,  alway s 

g ive the complete nameplate d ata.  
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TYPE DRC R ECLOS I N G  R E L AY-------------------------

I N T EGRATOR L EVEL AND STEP FUNCTIONS PLUS TAP BLOCK S ETT INGS 

INTEG RATOR 
STEP 10 

STEP 1 STEP 2 STEP 3 HOME POSITION 

Level 1 and No c onnection No c onnection Energize No connection 

RESET TIMER re.set timer 

TAP BLOCK time delay 

SETTING circuit t 

Level 2 Pulses No connection Pulses No connection 

integrator to integrator to  

step 1 when step 4 when 

5 2 b  c loses 5 2b closes 

Level 3 and Supplies base Pulses No connection Pulses 

OPERATIONS TO drive for T2 integrator to  integrator to 

LOCKOUT TAP to keep reset step 2 when step 4 when 

BLOCK SETTING timer set for one set for 1 or 

inoperative operation t o  2 operations 

lockout to lockout 

Level 4 and No connection Energize No connection Energizes 
REC LOSE TIMER reclose timers reclose timers 

TAP BLOCK time delay time delay 

SETTING circuit circuit 
through through 
interval one interval two 

Level 5 Make contact Make contact No connection No connection 

between between 

terminals 16 terminals 19 
and 1 7  and 1 7  

Level 6 and Pick up IT Picks up IT Same as Step Picks up IT 

INST.  TAP relay with relay with til relay with 

tap screw in tap screw in tap screw in 

position 1 position 2 position 3 

• • • 

Level 7 Short circuits No connection Same as No connection-

reclose timer Step t1 1 0  

time delay 

capacitors 

t If fault is c leared, reset timer will time out and energize the integrator coil directly .  

• I nstant aneous tripping will not t ake place i n  those positions which have a t a p  screw . 

6 

STEP 4 

Energize 

reset timer 

time delay 

circuit t 

Pulses 

integrator t o  

step 5 when 

5 2 b  closes 

No connection 

No connection 

No connection 

S ame as Step 
#3 

Same as 

Step t1 1 0  
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I NTEGRATOR L E V E L  AND STEP FUNCTIONS PLUS TAP B LOCK SETTINGS (Cont'd.) 

INTEGRATOR STEP 5 STEP 6 STEP 7 
STEP 8 

STEP 9 Lockout Pos. 

Level 1 and No connection Energizes No connecJ;ion Energizes Energizes 

RESET TIMER reset timer reset timer reset timer 

TAP BLOCK time delay time delay time delay 
SETTING circuit t circuit t circuit t 

Level 2 No connection Pulses No connection No connection No connection 

integrator to 

step 7 when 

52b closes 

Level 3 and Pulses No connection Pulses Energizes Energizes 
OPERATIONS T O  integrator to integrator to lockout terminal 18 
LOCKOUT TAP step 6 when step 8 indicator, with battery 

BLOCK SETTING set for. 1 , 2, 3 alarm relay positive 
operations to and terminal 7 
lockout 

Level 4 and Energizes No connection No connection No connection No connection 
RECLOSE TIMER reclose timers 
TAP BLOCK time delay 
SETTING circuits thru 

interval 3 

Level 5 No connection No connection No connection Make contact No connection 

between 

terminal 16 
and 17 

Level 6 and Picks up IT Same as Step Picks up IT Same as Step Same as Step 

INST. TAP relay with lf 4  relay with #7 lt1 
BLOCK SETTING tap screw in • tap screw in • • 

Position 4 position 5 

• • 

Level 7 No connection Same as Step Same as Step Same as Step Same as Step 

Step If 10 1tlO 1tlO 1tlO 

t If fault is cleared, reset timer will time out and energize coil directly. 

• Instantaneous tripping will not take place in those positions which have a tap screw· 
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TYP E DRC R ECLOS I N G R E LAY __________________________________________________ _ 

E L ECTR ICAL PARTS LIST 

CIRCUIT 
DESCRIPTION 

MANUFACTURER 

SYMBOL DESIGNATION 

R ESISTORS • 

R1 82 , 000 1/2W 5% 184A763H73 

R2 22 0 , 00 0  1/2W 5% 184 A763H83 

R3 118, 000 1/2W 1% 8 3 7 A131H05 

R4 174, 000 1/2W 1% 83 7A13 1H04 

R5 232, 000 1/2W 1% 837A131H07 

R6 4 5 3 , 00 0  1/2W 1% 83 6A5 03H8 7  

R7 665 . 000 1/2W 1% 83 7A131H06 

R8 2, 700 1/2W 5% 184A763H3 7  

R9 1 , 0 0 0  1/2W 5% 184A763H27 

R10 10 1/2W 5% 18 7 A 2 9 0HOl 

R11 649, 000 1/2W 1% 83 7A131H01 

R12 4 4 2 . 000 1/2W 1% 8 3 7 A131H03 

R13 221 , 00 0  1/2W 1% 83 6A503 H8 0 

R14 28 , 7 0 0  1/2W 1% 83 7A131H02 

R15 2 , 6 7 0  1/2W 1% 83 6A503H36 

R16 1 , 2 00 1/2W 5% 184A 763H53 

R17 220 , 000 1/2W 5% 184 A 763H83 

R19 2 , 700 1/2W 5% 184 A 763H37 

R 2 0  1 , 000 1/2W 5% 184A7 63H2 7 

R21 2 2 0  1/2W 5% 184A 763H11 

R2 2 5 , 00 0  125 VDC 5% 12 05214 

R2 2 1 , 400 48VDC 5% 1267292 

R23 2 , 5 00 12 5 VDC 5% 12672 99 

R23 560 4 8 VDC 5% 1267282 

R24 100 3 W  5% 763A127H20 

R25 100 2 5 W  ( 4 8  VDC ) 1 2 07238 

R25 5 00 2 5 W  (125 VDC) 12 02522 

• All resistor values in Ohms 

CAPACITORS 

C1 1 00 MFD 6V 5% 184A661H06 
C2 10 0 MFD 6V 5% 184A661H06 

C3 To be determined in t est 

C4 .25 MFD 2 00VDC 10% 187A624H02 

C5 6 . 8 MFD 3 5 VDC 20% 184A6 61H10 

C6 10 MFD 15 0VDC 2 0% 2 7 D5476H09 

C7 .5 MFD 2 00VDC 10% 18 7A624H08 

C8 15 0 MFD 6V 5% 184A 661H08 

C9 To be determined in test 

C10 100 MFD 6V 5% 184A661H06 

C11 33 MFD 20V 20% 184A661Hll 

C12 1 MFD 2 0% 187A624H04 

C13 1 MFD 2 0% 
* 

187 A624H04 
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TY PE DRC R ECLOSING R E LAY �����������������������-
�
_. L

_._
4
_
1 �

_6_
7
_�_A 

E LECTR ICAL PARTS L I ST 

CIRCUIT 
DESCRIPTION 

MANUFACTURER 
SYMBOL DESIGNATION 

T R ANSI STORS 

T 1  2N3 4 1 7  84SA85 1 H0 1  
T2 2N34 1 7  8 4 8 A85 1 H0 1  

T3 2N34 1 7  84 8A85 1 H 0 1  
T4 2 N3 4 1 7  84SA85 1 H0 1  
T5 2 N34 1 7  84 8 AS5 1 H 0 1  
T 6  2N3 4 1 7  84SA85 1 H 0 1  

Z E N E R- DIODES 

Z l  1 N 748A 1 8 6A797 H l 3  
Z2 1 N748A 1 86A7 9 7 H l 3  
Z 3  1 N748A l 86 A7 9 7 H l3 
Z4 1 N748A 1 86A797H l 3  
Z5 1 N748A 1 86A797 H l 3  
Z 6  1 N748A 1 8 6A797 H l 3  

Z 7  t o  Z l l  1 R200 62 9A3 69H0 1 
Z 1 2  1 . 5KE200 878A6 1 9 H 0 1  

THE RMISTOR 

TH - 1  2 D5 04 1 85 A2 1 1 H 07 

CON T ROLLED R E CT I F I ERS 

SCR - 1  K l 1 4 9 - 1 3  1 84 A64 0H 1 3  
SCR-2 K 1 1 4 9 - 1 3  1 84A64 0 H 1 3  

R E C T I F I E RS 

D3 1 N4 822 1 88A34 2 H 1 1 

D4 1N4822 1 88A342 H 1 1  
D5 T 1 5 5 1 83 A790H09 

D 6  1 N4 8 2 2  1 88A342H l 1  
D7 1 N4 8 2 2  1 8SA342 H l l  
D8 1 N4 8 2 2  1 8 8A342H 1 1 
D9 T 1 5 5  1 83A790H 0 9  

MISC E L LANEOUS 

I 1 Lockout indication 5 2 4  i0 -993 1 8 3A825G05 

RH- 1  V oltage cal ibrator Series 4 3 - 2 5 0  7 6 2A7 90H04 

AR Alarm r el ay 1 2 5  Vdc 5 4 1 D 5 1 4 H06 

AR Alarm r el ay 48 Vdc 5 4 1 D5 1 4 H08 

IT Instantaneous r el- ay 1 25 Vdc 5 4 1 D5 1 4 H05 

IT Instantane ous rel ay 4 8  Vdc 5 4 1 D5 1 4 H07 

CR Cl ose relay 1 2 5 Vdc 5 4 1 D5 1 4 H05 
CR Cl ose relay 48 Vdc 5 4 1 D5 1 4H07 

ss Ste pping switch 1 25 Vdc 205C399G02 

ss Stepping switch 4 8  Vdc 2 05C3 99G0 1 
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* Fig. 1. In ternal Schematic of Type DRC Relay in FT-32 Case. 
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TY P E  DRC R ECLOSING R E LAY �������������������-I._L._4 _1� -67-. 2� A 

-me!i) --{QD- --fED-
I + 9 � @ v ID 

--QrF= (.) (.) 
� 

B-� - -c:BI:}- + ro 
0 -cliJ-� ID --{QW----EO- � 
-DD- �+ Cl }- ....(QTI-ffi +c2 � --lQD-

---(]]]--� � 19 I 

� � 
Fig. 2. Component Location of Reset Circuit Boarcl of Type DRC Relay. 

� 
--illQ}-
-1 C8 + � -I.._�R�I5___,� 

T6 © 
--{]ID- 0 10 8 �1 Rl4 l-

= SCR2 � � -<::)! 1 CIO +r- 1 Rl3 � 
({) 

-{]ill- T4 � ---rn::J±- 0 T5 (Q) 
iffi:}---m:J±-

19 I 

�- ---� 
Fig. 3. Component Location of Reclose Circuit Boarcl of Type DRC Relay. 

8 3 7 A 2 91 
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-
N 

POS. 

� 

� 

79 

10 

f 
I. S N U M B E RS ARE T H E  STE

�

OSITION 
I N  W H I C H  T H E  CONTACT I S  CLOSED. 

2 STEPPING SWITCH ST
4f

TS I N  STEP 10 

868 

3 HC IS HOMING CONTAoCT ON STEPPING SWITCH, WHICH OPENS ONLY WH EN 
SWITCH IS AT HOME POSITION (STEP 10 ). 

4. SSI,2,3 ARE SELF- STEPPING CONTACTS WHICH OPEN WHENEVER 
SS COIL IS ENERGIZED 

DEVICE Nl:JM BERS 

43 - RECLOSE O N - O F F  SWITCH 
50 - INSTAN T .  OVE R C U R RE N T  PHASE 
SON - I N STANT. OVERCURRENT G R O U N D  
5 1  - T I M E  OVERC U RRENT PHASE 
5 1 N - TIME OVERC URRENT G R O U N D  
52 - C I R C U I T BREAKER 
79 - TYPE DRC RELAY 
868- B U S  LOCKOUT RELAY 
10 1 - BREAKER C O N T R O L  SWITCH 

T - TRIP CONTACT 

C - CLOSE CONTACT 

ST- SLIP TRIP CONTACT 
(REMAINS ·cLOSED WHEN CONTROL HANDLE 
IS RELEASED AFTER MANUAL T RI P )  

79 

13 

868 

43 

52b 
79 

5 

AR 

79 

4 

79 

20 

� POS IBV 

9 

8 [52 a 
9 

9 

1--------1 
SJO 

{ OPEN IN 
SJO I 

POS. ISV. 

IS5 LJ SI 

BLOCKS T I M I N G  
WHEN CLOSED 

L-

� 
I 

* Fig. 4. External Schematic of Type DRC Relay. 

H C  CLOSED ON ALL POSITIONS BUT 10 

H C  

SSJ 

S2.4. 
6, 10, 

C R  

ALARM 

SJO 

57 

sa 

POS 18V 

TR IPS 
TO 

L O C K O UT 

PUT PLUG IN ALL 
HOLES WHERE I T. 
N O T  DESI RED 

2 0 5 C 2 3 9 

-1 
-< 
""0 
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:::0 
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T Y P E  D RC R ECLOSING R E L AY ������������������������1·
L
_._

•
_
1 �

_
6
_7�
�A 

DRC RELAY 

M G- 6 
AUX. RELAY 

SWITCH TYPE FUNCTION ----

A SPST INSTANTANEOUS TRIPPING 

B SPST TIME DELAY TRIPPING 

DPST TRIP SWITCH 

D SPST CLOSE SWITCH 

E TELEPHONE RELAY 

RC- RESET COl L 

OC- OPERATING COIL 

CC- COIL INTERRUPTING CONTACT 

F ig. 5. Diagram of Test Connections for DRC Relay 

849A138 
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TYPE DRC R EC LOSING R ELAY---------------------------

14 

1 

I 19 __J L I � � 9 
32 -I ,- 6 Is I I Is 

t r--

-� r:r 
-·· p. ., i 

-·IN 
.yJ U__J 1 1 II sl � 

TUNIIAL• MD 
MOlJ,IITIIIG D£TAILS 

, ,  /I 

TERN I !CAL Ml»4BE 

25 IS q DU. IJ HOL£$ FOR 
s i

ft 

r-- � . 32 ., .. ...... 

_,., 

t T 

PAll EL CUTOUT I DR I LUI G 
FOR SEMI FUJSH 14TG. 

PAREL DRILLIIG OR 
CUTOUT FOR PROJECTION MTG. 

(FRONT VIOl) 57-D-7903 

Fig . 6. Outline and Drillin g for the Type DRC Relay in the FT-32 Cas e .  
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_. 
Ul 

HS T RECLOSE 

I INITIATE 

I 
I 
I 

� 

ii
79X 

' 8 I ........ , 
52a : ' 

ALTERNATE 
SCHEMES 
( NOTE DIFF-
ERENCE IN 79X 
OPERATING 9 
COIL TYPES ) 

-l!.9.llL 
1. S NUMBERS ARE T HE STEP P OSITlOI! 

IN W HICH THE C ONTAC T IS CLOSED. 

2. STEPPING SWITC H STARTS IN STEP 10. 
3. HC IS HOMING CONTACT ON STEPPING SWITCH, 

WHICH OPENS ONLY WHEN SWITCH IS AT HOME 
PI)SITION (STEP 10). 

4. 551,2,3 ARE SELF-STEPPING CONTACTS WHICH 
OPEN WHENEVER SS COIL IS ENERGIZED. 

DEVICE NUMBERS 

"' 
52 
52X 

79 
79X 
79Y 
85CO 
'" 
101 

RECL OSE ON-OFF SWITC H 
CIRCUIT BREAKER 
BREAKER CL OSIMGC O!L AUX. 
(CONTACT C LOSES DURING 
BREAKER CL OSING) 
DRC RE LAY 
SX RELAY 
TRB-2 RELAY 
CARRIER CUT-OUT 
BUS L OCK OUT RELAY 
BREAKER C ONTR OL SWITCH 

T - TRIP CONTACT 
C - CLOSE CONTACT 
ST - SUP TRIP CONTACT 

(REMAINS CLOSED WHEN CONTROL 
HANDLE IS RELEASED AFTER 
M A NUAL TRIP) 

I 
I 

:j: 52X 

I 
I 
I 
I 
I 

f�
x 

X 
R 

79X 7 

asco 

79 15 
IT 

868 

43 

52b 
Z2. 

5 

AR 

Z2. 4 

� POS.IBV. 

9 
8 

a52a 
9 

9 
� 

SlO { OPEN IN 
510 ) 

POS. IBV. IS5 LJS I  

I:! 
20 

BLOCKS TIMING 
WHEN CLOSED 

L___ 52,4,6,7, 
8,9,10 

79Y 

79 
I 

1 79Y 4 
TRB-2 

* Fig. 7 Extern al DC Schematic for DRC with SX . 

HC CLOSED ON All POSITIONS BUT 10 

HC 

SSl 

52,4, 
6,10, 

C R  

ALARM 

POS. ISV. 

INST. 
SELECTOR 

PUT PLUG IN 
HOLES 2,3,4,&5 

2 0 5 C 2 3 7  

-1 
-< 
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::>0 
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::>0 
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.... 
o-

POS TRIP C I R C U IT H C  CLOSED ON ALL POSITIONS B U T  10 

101 
T 

I T  

79 
10 

f � : 
NOTES 

1. S N U MBERS ARE THE STEP POSITION 
IN WHICH THE C O N TACT IS C LOSED. 

2 STEPPING SWITCH STARTS IN STEP 10. 

868 

3. HC IS HOMING CONTACT ON STEPPING SWITCH, WHICH OPENS ONLY WHEN 
SWITCH IS AT HOME POSITION ( STEP 10 ). 

4. SSI,2,3 ARE SELF- STEPPIN G CONTA CTS WH ICH OPEN WHENEVER 
S S  COIL I S  ENERGIZED. 

DEVICE N U M BERS 

25 - CVE- 1 RELAY 
43 - RECLOSE ON-OFF SWITCH 
50 - I NSTANT. OVER C U R R E N T  PHASE 
SON - I N STANT. OVE R C U R R E N T  G R O U N D  
5 1  - T I M E  OVE R C U R R E N T  PHASE 
5 1 N - T I M E  O V E R C U R R E N T  G R O U N D  
52 - C I RC U IT B R E A K E R  
79 - D R C  RELAY 
868 - BUS LOC K O U T  RELAY 
1 0 1 - B R EAKER C O N T R O L  SWITCH 

T - TRIP CONTACT 

C - CLOSE CONTACT 

ST- SLIP TRIP CONTACT 
( REMAINS CLOSED WHEN CONTROL HANDLE 
IS RELEASED AFTER MANUAL TR I P )  

7.:j_ 
13 

C R  

868 

43 

52b 
79 
5 

AR 
-

7.:j_ 
4 

25 
10 

I v

2 

v1 

1 2 3 '2f"i" I! 
20 

� POS 1 8 V  

9 
8 

a 9 
9 

S10 
{ OPEN I N  

S10 I 

POS. 1 8 V. 

I I I 
T S5 T S 3 T SI 

Lb 
BLOCKS T I M I N G  

WHEN CLOSED 
L__ 

79 
I 

* Fig. 8 External DC Schematic for DRC with CVE-1. 

HC 

SS 1 

52,4. 
6.10, 

C R  

79 
sa 

ALARM 

POS 1 8 V  

TRIPS 
TO 

LOCKOUT 

PUT PLUG I N  ALL 
HOLES W H E R E  LT. 
NOT DESI RED 

2 0 5 C 2 4 0 

-t 
-< 
'"0 
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c 
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..... 
....... 

I 
I HS T RECLOSE 

I INITIATE T 52X 

I 
I 

I 
I 
I 
I 

I � � � 1-i �9X ��79X I ...... a 6 
52a : ',, ALl'E�NATE SB sx 

SCHEMES R 
( NOTE DIFF-ERENCE IN 79X 79X 
g6Tt\r���s , 9 7 

I 
I 

� 
1. S N UMBERS ARE T HE STEP POSITION 

IN WHICH THE CONTACT IS CLOSED.' 

2. STEPPING SWITCH STARTS IN STEI' 10. 
HC IS HOMING CONTACT ON STEPPING SWITCH, 
WHICH OPENS ONLY WHEN SWITCH IS AT HOME 
P O S ITION (STEPIO). 

4 S S  I, 2,3 ARE SELF -STEPPING CONTACTS WHICH 
OPEN WHENEVER S S  C O I L  IS ENERGIZED. 

DEVICE NUMBERS 

2S CVE-1 REUY 
�3 RECLOSE ON-OFF SWITctt 
52 CIRCUIT BREAKER 
52X. BREAKER CLOSING COI L AUX. 

(COIHACT CLOSES DURING 
BREAKER CLOSING) 

79 DRC RELAY 
79X SX RE LAY 
79Y TRB-2 REUY 
BSCO CARRIER CUT -QUT 
86 B BUS lOCKOUT RELAY 
101 BREUER CONTRO L SWITCII 

T - TRIP OONTACT 
C - CLOSE CONTACT 
ST - SUP TRIP OONTACT 

(REMAINS CLOSED WHEN CONTROL 
HANDLE IS RELEASED AFTER 
MANUAL TRIP) 

* 

� I 15 
IT 
79 
10 

sx I 

868 

43 

52b 
� 

AR -

r 25 
lo 

� -·-· 

v2 
I �'1 tv1 
�t� � 1 2 

*' T�B-2 I 
� 13 
CR 

E POS.18V. 
9 
8 

a 9 9 
510 ( OPEN IN 510 l 

POS. 18V. 

I I I TS5 
T

S3
T

SI 

79 
2o 

Lb 
BLOCKS TIMING WHEN CLOSED 

L___ 

79Y 
1 

79 T 

79Y 
4 <>---+1--<l TRB-2 

� 

HC CLOSED ON ALL POSITIONS BUT 10 

HC 

510 

SS1 1 I :y:s7 TCR 
52,4, 6,10, 1 I 1 I 

I I I 

L 79 
S8 Tll 

ALARM I I 

Fig. 9 External DC Schematic for DRC with SX anJ CVE-1. 
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I ' ' l I 57 8 tttl� IN ST. SELECTOR 
PUT PLUG IN HOLES 2,3,4,&5 
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-t 
-< 
, 
m 

c 
::0 
n 

::0 
m 
n 
r-
0 
!:!! 
z 
C') 

::0 
m 
r­
)>-
-< 

r 

� 
t ..... 
;., ,.. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION NEWARK, N. J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse 1. L. 4 1 -667 .2 B 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE DRC RECLOSING RELAY 

(with Continuous Rated Stepping Switch) 

A P P L I C A T I O N  

The DRC is a multi shot rec losing re lay for initiat­

ing the closing of a circuit bre aker following pro ­

tective relay operation .  

E xpe rie nce indicates the vast majority of circuit 

faults are of a temporary nature . High speed t ripping 

and high speed reclosure minimize damage and 

syst em disturbanc e .  Only sufficient dead time for 

arc de ionization need be allowed before re c losing .  

Another important functi on o f  a re closing re lay 

when used in dist urbution cir cuits is to allow in­

stantaneous tripping to  protect a fuse for temporary 

faults and , by c utting out the inst ant aneous trip 

prior to  the next rec losur e ,  t o  allow the fuse to  

operat e ,  minimizing the out age are a for permanent 

faults. 

The DRC provides: 

1 .  Up t o  3 re closures to  lockout . 

2 .  Flexible tripping sequence , all instant ane ous, 

all time de lay or any c omb in at ion in any se­

quence of time de lay and instantaneous. 

3 .  St atic t iming and semi-st atic c ontrol 

4. Reclose timing adjustment 0-4 5 se c onds. 

5 .  Lockout alarm contact and indication 

6 .  Adj ust able reset initiation 10 to  60 seconds 

following successful rec losure . 

7. Immedi ate return to " Home " (or reset) position 

following r eset initiation 

8. Optional inst antaneous trip following manual 

c losing from lockout position . 

CON S T R U C T I O N & O P E R A T I O N 

The Type DRC Relay is co mposed of (1) an integ­

rator ( 2 ) reclose timer printed circuit board ( 3 )  
reset timer printed circ uit board ( 4 )  alarm re lay ( 5 )  

SU PERSEDES I .L.  4 1 -667.2A , d ated Oc tobe r  1 973 
*Denotes c h ange from s u pe rseded issue.  

inst ant aneous trip relay ( 6 )  c lose r e l ay and (7) lock­

out indication.  All timing functions are acc om plished 

through the use of  semiconductor components. The 

ident ification of all components and their locations 

is shown in figure 1. 

Re set T imer Board 

Reset t imer - The reset t imer is c ontrolled by the 

integrator and the auxiliary swit ches on the bre aker.  

The front pan e l  settings allow a choice of 5 dif­

ferent t imes for the resetting interval . The time 

delay circuit is of the quick reset type . T his en­

ables the reset times to always be c onsistent with 

times indicated on the front pane l .  R efer to  figure 

2 for component location and b o ard layout . 

Reclose T i mer Board 

The reclose t imer is con tro l led by the integrator .  

The front pane l setting allows a choice of  5 dif­

f erent time for e ach interv al of reclosin g .  The time 

de lay circuit is of the quick reset type which 

allows a specific timing circuit to be used for all 

reclosing intervals. Refer to  figure 3 for component 

and board layou t .  

I ntegrator 

The inte grator is a continuously rate d ste pping 

switch that responds to signals from t he reset timer 

board . 52b contact, close relay and sequences the 

relay through its preset functions. 

Close Relay 

The operation of the close relay is contr olle d by 

the ope r ation of a breaker auxiliary switch and 

reclose time r .  

Alarm R elay and  Lockout I n d icator 

The Alarm re lay and the lockout indicator will be 

energize d when the integrator is in the lock out 

positi on .  

I nstantaneous Trip Relay 

Ope ration of this re lay is controlled by the inte g­

r ator and the settings on the instantaneous tap block.  

E F F ECT I VE NOVEMBER 1 975 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E DRC R ECLOSI NG R E LAY ____________________________________________ ______ _ 

Theory  of Operation 

Ope r at ion of the DRC relay will be described with 

the aid of Figures 1 and 4 .  We will assume that th e 

DRC relay is set for two inst ant an e ous and two 

time delay ope rations and that a permanent fault 

occurs on the line beyond being protected.  

D e vice 50 picks up and sends a trip signal to ter­

minal 15 of the DRC relay t hrough the normal ly 

dead contacts of the IT Relay out terminal 10 of the 

breaker and the breaker opens. 

When the 5 2 b  cont act in series with t erminal 5 
c loses ,  battery posit ive is plac e d  across the inte­

g rator c oil through the 52b cont act, the normally 

closed inte grator c ontacts ( SS1) and level 2 Step 

1 0  of the int egrator . As the armature of t he int e ­

grator picks up t h e  normal ly closed c ont acts of the 

integrat or (SS1) ope n ,  stopping current flow . The 

integrator armature c ompresses a spring when t he 

coil  is e nergized . 

Wh en the SS1 cont acts open and the c oil is de­

energize d ,  the spring moves the t ake -off arm t o  

st ep 1.  

The rec lose t imer is now energized through the 

t ake -off arm of level 4 ,  st ep 1 and int erval on e o f  

the REC LOSE TIME R  t ap block. With the input 

removed from the base of transistor T5, be cause o f  

the c losing of the 5 2 b  switch between batte ry 

positive and t erminal 5 and 20 (DRC relay), the 

resist or -capacitor t i ming circuit commences to 
charge t o  a vo lt age that will be sufficient to allow 

current t o  flow into the base of transistor T5 through 

zene r  diode Z2 . This signal is amplified by tran­

sist or T5 and applied to the g at e  of SCR-2 turnin g 

SRC-2 on and placing the c lose relay across the 

b attery positive through the 5 2 b  cont act (t erminal 5 ,  

t erminal 2 0) .  The CR contacts energize the c losing 

c ircuit , which c loses t he main con t acts for the 

breaker and prepares the breaker for another t ripping 

operat io n .  When terminal 20 l oses its positive 

volt age , due to the opening of the 5 2b, the close 

relay drops out . The CR contact  also energized the 

st epping switch coil which compresses a sprin g .  

When the 5 2 b  contact ope ns,the coil  is de-energized, 

t he spring moves the t ak e-off arm t o  st ep 2 .  

When the breaker has close d ,  t ermin al 20 g oes to 

zero and base current is applied t o  transistor T 
5 

discharging the time delay c apacitors (CS, C 9  & 

C1 0) on the reclose t imer (board 670B 115 on Fig .  1) , 

thus setting it up for the next  reclosing interv al .  

2 

The reset t imer (b oard 670B113 on Fig .  1) was 

energized through st e p  2 .  the t ak e -off arm of leve l 1 

and the RESET TIMER t ap b lock . The time delay 

c apacitors (C 1 to C 3 )  were kept in operative by 

t e rminal 5 being highly positive and supplying b ase 

drive for transistor T2 . This k ept the t ime de l ay 

c apacitors short -circuited. With the breaker closed 

and base drive r emoved from transistor T2 . the time 

delay capacitors will start t o  char g e  up and att empt 

t o  turn on SCR-1 and reset the integrat or to its home 

position (step 10). D evice 50 will t r ip open the 

breaker before the reset t imer sends a signal to 

SCR-1 t o  reset the integrator . 

Since the DRC Relay was set for the two inst ant ­

aneous faults another instant ane ous fault t akes 

place in a similar manner t o  that which was d escrib­

ed for  the previ ous o perat io n .  When the 5 2 b  c ont act 

in series with t erminal 5 closes ,  b attery positive is 

placed across the int e grat or coil through the 5 2 b  

c ontact. t h e  normally closed A R  relay contacts , the 

normally closed integrat or c ont acts (SS1) and level 

* 2 ste p  2 of the integrator. As the arm ature of the 

integrat or picks up , the normally closed cont acts of 

the integr ator  (SS1) open , st opping c urrent flo w .  The 

integrator armature compresses a spring when the 

coil is energize d .  

Whe n  t h e  S S  contacts o p e n  and t h e  coi l . is de-ener­

g ized ,  the spring moves the t ak e-off arm t o  step 3 .  

T o  insure c onsist ent rec lose t ime i f  set for more 

t han one instantane ous rec losure , the positive side 

of the reclose timer's time delay capacitors is short 

circuited by the int egrat or take-off arm of level 

7 on the previous ste p  1 0  and 2 and subsequent 

st eps 4 and 6 .  

The reclose timer's resist or-cap ac itor time delay 

circuit is now energized through the moving arm o f  

leve l 4 ,  step 3 and t h e  setting o n  t h e  REC L OSE 

TIMER t ap block interval 2 and will operate in 

accordanc e with that setting . Aft er a pre determined 

time delay SCR-2 turns on the cl ose relay is en­

ergized . The close relay contacts energize the 

close circuit , and the steppin g  swit ch coil . This 

prepares the st epping switch for its move t o  ste p  4 

by compressing its spring.  Ener gizing the c lose 

circuit closes the breake r .  The 5 2 b  c ontact opens 

remov ing the batt ery v oltage from termin al 5 .  This 

all ows the close relay t o  drop out and de-energizes 

the stepping switch coil allowing it t o  move to step 

4 .  

During the t i me that the reclose t imer was operatin g ,  

the reset timer was held inoperative b y  t h e  positive 

voltage on terminal 5 .  This volt age supplies b ase 
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TY P E  DRC R ECLOSI NG R E L AY 

drive for t ransistor T 2 ,  making T2 conduct , short 

c ircuiting the c apacitors in the reset  timer t ime 

delay circ uitry . 

When the b ase drive is removed from transistor T 2 ,  

the r eset timer atte mpts t o  time out and reset t he 

int eg rator to the home position ( st e p  1 0) .  D e vice 5 0  

again se nses the fault and t h e  t r i p  signal g e t s  as 

far as t e rminal 15 of the DRC r elay .  D ue t o  the 

fact that we wer e only set for  two instantaneous 

operat ions a t ap sc rew was placed in positi ons 3 & 

4 of the instant ane ous 'Selector . This energizes the 

IT re lay opening the IT normal ly closed contacts 

and no more instant ane ous operations can take 

place . 

Device 51 also senses the fault and aft e r  a time 

delay sends a trip signal to the breaker trip coil .  

This again places the station batt e ry across the 

trip coil  opening the breaker .  Again the operation of 

the 52b cont act  in conjunction with the wiring of 

level  2 mov es the ste pping switch t o  Ste p  5 .  

The re close timer is energize d  through the moving 

arm of leve l 4 ,  ste p  5 and int erv al three of the RE­

C LOSE TIMER t ap block.  After  the predetermin ed 
t ime de lay ,  SCR-2 turns on picking up the c lose 
relay . The close relay con t acts energize the closing 

c ircuit , which closes the breaker main contacts, and 

pre pares the ste pping switch to move to ste p  6. 

When the 5 2 b  cont act opens the pot e ntial at terminal 

5 drops to zero and de-energizes the c lose relay .  

The st epping switch moves t o  Step 6 .  

The reset timer is energized through the moving 

arm of level 1, and ste p  6 and it will att empt to r e ­

s e t  t h e  integrator to its home position (step 1 0  ) .  

The fault re appe ars and device 51 goes through 

another t ime delayed operat ion as no instant an eous 

operat ion was preset on the INSTANT AN EO US 

SELECTOR t ap block.  T he br e aker opens and the 

52b cont act again energizes the ste pping swit ch 

coil through level 2, ste p  6 and the normal ly close 

SS1 cont acts. This moves the ste pping switch to 

ste p  7. The int e rnal wiring of level 3 ste p  7 moves 

the ste pping switch t o  ste p  8. This is the " l o ckout" 

ste p .  The re close t ime r is kept inoperative by the 

action of level 7.  This level places a short circuit 

across c apacitors C8 , C 9  and C1 0 .  

The reset t imer is ene rgized through t h e  moving" 

arm of leve l 1 ,  st e p  8 and the RESET TIMER t ap 

block sett ing . The time de lay capacit ors are short 

circuited due to the base drive applied to transistor 

T2 by the positive voltage on terminal 5 .  The relay 

I.L. 41-667.28 

will remain in this condition until the breaker is 

m anually or e lectric ally c lose d .  

Close t h e  b r e aker utili zing the 101 swit ch, the 

r eset timer wi ll  attempt to t ime out and reset the 
integ rator t o  its home position ( st e p  10) .  Assuming 

the fault st ill  e x ists ,  the break e r  will trip out time 

delayed unless no t ap screw has been plac e d  in 

the number 5 position of the I NSTANTANEOUS 

SELECTOR t ap block ( under t his condition an 

inst antan e ous operat ion will t ake place) .  When the 

5 2 b  goes positive agai n ,  terminal 5 will go positive , 

but no signal r eaches the st epping switch coil as 

t erminal 5 is connect e d  to the AR relay normally 

c losed cont acts. At this point the AR relay is 

energize d  and its n or m ally closed c ontacts are 

ope n .  Therefor e ,  the st e pping switch remains at 

lockout . 

Since the relay was at ste p  8 aft e r  the last opera­

t ion , the relay will remain at " Jockout " until  it is 

man u ally or ele ctrically c losed . If we now assume 

that the fault h as b e e n  clear e d  and the bre aker is 

closed in , terminal 9 b e comes posit iv e and ener­

gizes the reset t imer through the moving arm of 

level  1, ste p  8 and the "Reset Time r "  t ap block 

sett ing . With no b ase drive into t r ansist o r  T2 , 

transistor T2 will not c on duct allo wing the time 

de lay capacitors C1 to C3 t o  charge up t o  a voltag e 

of sufficient magnitude to make Z l  conduc t current 

into the base of t ransistor T3 . Transistor T3 ampli­

fies the signal which is applied t o  the g at e  of  

SCR- 1 . SCR - 1  turns on p lacing the int e grat or coil  

across the regulat e d  voltage through t he int egrat o r  

contacts ( SS2) and t h e  homing c ontact ( H C ) .  As the 

armature pulls in, the integrator c ontact (SS2) opens, 

allowing the integrat or t o  move t o  ste p  9 .  SCR - 1  

fires ag ain which moves the st e pping switch t o  
ste p  10 . All circ uits are de-ener gize d e x c e pt for 

step 1 0 ,  level  3 which feeds a positive volt ag e to 

the b ase of transistor T2 through resistor Rl in the 

reset time r .  This positive v oltage makes t ransistor 

T2 conduct , dischar ging t he r eset t imer 's time 

delay capacitors (C 1 to C3)  and k e e ps the c apacitors 

discharged when the inte grator is at its home posi ­

t ion (st ep 1 0) .  The homing contact ( HC) , a c am 

ope r at e d  swit c h ,  is open at step 10 and k e e ps the 

integrat or coil from b e ing energized when at the 

int e g r at or 's home position . The lockout indic ator  

and alarm r elay were energized by lev e l  3 ,  st ep 8 ,  

and will  re main energized until  the integrator is 

re turned t o  its home posit ion ( st e p  10). The DRC 

r e l ay is now reset and re ady to go through a full 

se quence in line with the settings made at the 

b e ginning of this desc ript ion . 
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INT EGRATOR L EVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETT INGS 

INTEG R ATOR 
STEP 10 

STEP 1 STEP 2 STEP 3 HOME POSITION 

Level 1 and No conne ction Conne ction Energize Same as 

RESET TIMER To energize reset timer ste p 11 1  

TAP BLOCK reset timer time de lay 
* 

SETTING 
if re quired 

circuit t * 

Level 2 Pulses No connection Pulses No c onnection 

integrator to integrator to 

step 1 when step 4 when 

5 2 b  closes 52b closes 

Level 3 and Supplies base Pulses No conne ction Puls es 

OPERATIONS TO drive for T2 integrator to integrator to 

LOCKOUT TAP to keep reset step 2 when step 4 when 

BLOCK SETTING timer set for one set for 1 or 

inoperative operation to 2 operations 

lockout to lockout 

Level 4 and No connection Energize No connection Energizes 
REC LOSE TIMER reclos e  timers reclose timers 

TAP BLOCK time de lay time delay 

SETTING circuit circuit 
through through 
interval on e interval two 

Level 5 Make contact Make contact No c onnection No conne ction 

betw e en between 

terminals 1 6  terminals 19 
and 1 7  and 1 7  

Level  6 and Pick up IT Picks up IT Same as Step Picks up IT 
INST . T AP relay with relay with # 1  relay with 

tap screw in tap screw in tap screw in 

position 1 position 2 position 3 

• • • • 

Level 7 Short circuits No connection Same as No connection-

reclose timer Step It 1 0 

time delay 

capacitors 

t If fault is c leared , reset timer will time out and energize the integrator coil directly . 

• Instantaneous tripping will not take place in those positions which have a tap screw . 

6 

STEP 4 

Energize 

reset timer 

time delay 

circuit t 

Pulses 

integrator to 

step 5 when 

52b closes 

No connection 

No connection 

No connection 

Same as Step 
#3 

• 

Same as 

Stepn 1 0  
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TYPE D RC R ECLOSING R ELAY _______________________ ....:I.:.:.L::.:..· =.41:...:·6:.:::6:..:..7 ·::::::2B 

I NT E G RATOR L EV E L  AND STEP F UNCTIONS PLUS TAP B LOCK SETTINGS (Cont'd.) 

I NT E G R ATOR ST EP 5 ST EP 6 ST EP 7 ST EP 8 
STEP 9 Lockout Pas. 

Leve l  1 and Same as Energize s Same as Energizes Ene rgizes 

RESET TIMER step ti l  reset timer step ;; 1 reset timer re set timer 
* * 

TAP BLOCK time delay time de lay time de lay 
SETTING circuit t circuit t circuit t 

Level 2 No connection Pulses No connection No connection No connection 

integrator to 

step 7 when 

52b closes 

Level 3 and Puls e s  No c onnection Puls e s  Energizes Energizes 
OPERAT IONS TO integrator to integrator to loc kout terminal 1 8  

LOCKOUT T AP step 6 when step 8 indicator , with battery 

BLOCK SETT I NG set for 1 , 2 ,  3 alarm re lay positive 
operations to and terminal 7 
lockout 

Level 4 and Energizes No connection No connection No connection No connection 

RECLOSE T IMER reclose timers 
TAP BLOCK time d e lay 
SETT ING circuits thru 

interval 3 

Level 5 No connection No connection No connection Mak e c ontact No connection 

between 

terminal 1 6  

and 1 7  

Level 6 and Picks up IT Same as Step Picks up IT Same as Step Same as Step 

INST . T AP re lay with # 4  re lay with # 7  # 1  

BLOCK SETT ING tap screw in • tap screw in • • 
Position 4 position 5 

• • 

Level  7 No conne ction Same as Step Same as Step Same as Step Same as Step 

Step 1t 1 0  # 1 0 # 1 0  1t 1 0  

t If fault i s  c leared,  reset timer will time out and energize coil directly . 

• Instantaneous tripping will not take plac e in those positions which have a tap screw . 
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TYPE DRC R ECLOSING R ELAY __________________________ ________________________ _ 

E L ECTR ICAL PARTS LIST 

CIRCUIT 
DESCRIPTION 

MANUFACTURER 

SYMBOL DESI GNATI ON 

R ESISTORS • 

R l  82 , 000 l /2W 5% 1 8 4A763 H73 

R2 2 2 0 , 00 0  1 /2W 5% 1 84 A7 6 3H83 

R3 1 1 8 , 00 0  l /2 W  1 %  8 3 7A l 3 1 H 05 

R4 1 74 , 00 0  l /2W 1% 8 3 7 A l 3 1 H 04 

R5 232 , 0 0 0  l /2 W  1 %  8 3 7A l 3 1 H 07 

R6 4 5 3 , 00 0  l /2W 1 % 83 6A5 03H87 

R7 6 65 , 000 l /2W 1 %  83 7A l 3 1 H06 

R8 2 , 700 l /2W 5% 1 84A763H3 7 

R9 1 , 000 l /2W 5% 1 84A763H27 

R I O  10 l /2W 5% 1 8 7A29 0H01  

R l l  64 9 , 000 l /2W 1% 8 3 7A l 3 1 H 0 1  

R l 2  4 4 2  ' 000 l /2W 1% 8 3 7A l 3 1 H 03 

R l 3  2 2 1 , 000 l /2W 1% 83 6A503 H 8 0  

R l4 28 ' 7 0 0  l /2 W  1 %  83 7A l 3 1 H02 

R l 5  2 , 67 0  l /2 W  1% 8 3 6A503H36 

R l 6  1 , 2 00 l /2W 5% 1 84 A 7 6 3 H53 

R l 7  2 2 0 , 000 l /2W 5% 1 84A763 H83 

R l 9  2 , 7 00 l /2 W  5% 1 8 4 A  763H3 7 

R 2 0  1 , 000 l /2W 5% 1 84A763 H 2 7  

R 2 1  2 2 0  l /2W 5% 1 84A763 H l l 

R22 5 , 000 1 25 VDC 5% 1 2 05 2 1 4  

R2 2 1 , 4 00 48VDC 5% 1 2 67292 

R23 2 , 5 00 1 2 5 VDC 5% 1 2 67 2 9 9  

R 2 3  560 4 8 VDC 5% 1 2 67282 

R24 1 00 3 W  5% 7 6 3 A l 2 7H2 0 
R25 1 00 25W (48 VDC ) 1 2 07 2 3 8  
R 25 5 0 0  2 5 W  ( 1 25 VDC) 1 2 02522 

• All re sistor value s in Ohms 

CAPACITORS 

C l  1 00 MFD 6V 5% 1 84 A66 1 H 06 
C2 1 0 0  MFD 6V 5% 1 8 4A66 1 H06 

C3 To be determined in test 

C4 . 25 MFD 2 00VDC 1 0% 1 8 7A62 4 H 02 

C5 6 . 8  MFD 35 VDC 2 0% 1 84A66 1 H l 0  

C6 1 0  MFD 1 5 0VDC 2 0% 2 7 D5476H09 

C7 . 5  MFD 2 00VDC 1 0% 1 8 7A624 H 08 

C8 1 5 0  MFD 6V 5% 1 84 A66 1 H08 

C9 T o  be determined in test 

C l O  1 00 MFD 6V 5% 1 84 A 6 6 1 H06 

C l l  3 3  MFD 20V 2 0% 1 84A66 1 H l l  

C l 2  1 MFD 2 0% 1 87 A624H04 
C l 3  1 MFD 2 0% 1 87A624H04 
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TY PE D RC R ECLOSING R E LAY �����������������������-
'
-·L_. 4_1_�_s_7 ._2B_ 

E LECTR ICAL PARTS LIST 

CIRCUIT 
DESCRIPTION 

MANUFACTURER 
SYMBOL DE SIGNAT ION 

T R ANSISTORS 

T l  2 N3 4 1 7  84 8A85 1 H0 1  
T2 2 N3 4 1 7  848A85 1 H0 1  

T3 2N34 1 7  848A85 1 H 0 1  
T4 2 N3 4 1 7  84 8A85 1 H 0 1  
T5 2 N34 1 7  84 8A85 1 H0 1  
T6 2 N3 4 1 7  84 8A85 1 H 0 1  

Z E N E R - DIODES 

Z l  1 N748A 1 8 6 A7 97 H 1 3  
Z2 1 N748A 1 8 6A797 H 1 3  
Z3 1 N748A 1 8 6A797H 1 3  
Z4 1 N748A 1 86A7 9 7 H 1 3  
Z5 1 N748A 1 86A797H 1 3  
Z 6  1 N748A 1 86A7 9 7 H 1 3  

Z 7  to Z l l  1 R200 6 2 9A369H0 1 
Z 1 2  1 . 5 K E 2 00 87 8A6 1 9H 0 1  

THE RMISTOR 

TH- 1 2 D5 04 1 85 A 2 1 1 H 07 

CON TROL L E D  R E CT I F I ERS 

SCR - 1  K l 1 4 9 - 1 3  1 84A64 0H 1 3  
SCR-2 K l l 4 9 - 1 3  1 84A640H 1 3  

R E CT I F I E RS 

D3 1 N4 8 2 2  1 88A34 2 H l l 

D4 1 N4 8 2 2  1 88A34 2 H 1 1 

D5 T l 5 5  1 83A790H09 

D 6  1 N4 8 2 2  1 88A342 H l l 

D7 1 N4822 1 8SA3 4 2 H l l  

DS 1 N4 8 2 2  1 8 8A34 2 H l l 
D9 T l 5 5  1 8 3A790H 09 

MISC E L LANEOUS 

I t Lockout indication 5 24 1 0 -993 1 83A 825G05 

RH- 1 V oltage calibrator Se ries 4 3 - 2 5 0  7 G 2 A7 90H04 

AR A l arm relay 1 2 5  Vdc 5 4 1 D 5 1 4 H06 

AR Alarm r e lay 48 Vdc 5 4 1 D5 1 4 H08 

IT Instantan eous r el-ay 1 2 5  Vdc 5 4 1 D 5 1 4 H05 

IT Instantane ous relay 4 8  Vdc 5 4 1 D5 1 4H07 

CR Close re lay 1 2 5  Vdc 5 4 1 D 5 1 4 H05 

CR Close re lay 48 Vdc 5 4 1 D 5 1 4H07 

ss Ste p ping switch 125 Vdc 205C399G02 

ss Stepping switch 48 Vdc 2 05C3 99G0 1 
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Fig. 2. Component Location of Reset C ircuit Board of Type DRC Relay. 
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F ig .  3. Componen t Location of Reclose Circuit Board of Type DRC Relay. 
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N 

POS. 

I T  

79 
10 

f 52 

� : 
NOTES 

1. S N U M BERS A R E  THE STEP POSITION 
I N  WHICH THE C O N TACT IS C L O S E D  

2 STEPPING S W I T C H  STARTS IN S T E P  1 0  

868 

3 HC IS HOMING CONTACT ON STEPPING SWITCH, WHICH OPENS ONLY WHEN 
SWITCH IS AT HOME POSITION ( ST E P  10 ) .  

4 .  SS I, 2,3 ARE SELF-STEPPING CONTACTS WHICH OPEN WHENEVER 
S S  COIL IS ENERGIZED 

DEVICE N U M B E R S  

4 3  - R E C LOSE ON-OFF SWITCH 
50 - I NSTANT. OVE R C U R R E N T  PHASE 
SON - INSTANT. O V E R C U R R E N T  GROUND 
5 1  - T I M E  OVE R C U R R E N T  PHASE 
5 1 N - T I M E  OVE R C U R R E N T  GRO UND 
52 - C I R C UIT B R EA K E R  
79 - TYPE D R C  RELAY 
868 - B U S  LOCKOUT RELAY 
101 - BREAKER C O N T R O L  SWITCH 

T - TRIP CONTACT 

C - CLO SE CONTACT 

ST- SLIP TRIP CONTACT 
(REM AINS ' C LO S ED WHEN CONTROL HANDLE 
IS RELEA S ED AFTER MANUAL TRI P )  

7.:l 
13 

C R  

868 

43 

52b 
79 
5 

AR 

79 
4 

79 
20 

E POS 1 8 V  

9 
8 

9 
9 

a52a 

� 
S10 

( OPEN I N  
S 10 I 

POS. ISV. 155 LJSI 

BLOCKS TIMING 
WHEN CLOSED 

L_ 52,4,6,7, 
8.9,10 

79 T 

Fig. 4. External Schematic of Type DRC Relay. 
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T Y P E  DRC R ECLOSING R ELAY �����������������������-�_.L_. 4_,_�_s7_.�2B 

DRC RELAY 

M G· 6 
AUX. RELAY 

SWITCH TYPE FUN CTION -- -

A SPST I N STANTANEOUS T RIPPI N G  

B SPST T IME DELAY TRIPPING 

C DPST TRIP SWI TCH 

0 SPST CLOSE SWITCH 

E TELEPHONE RELAY 

RC- RESET COl L 

OC- OPERATIN G  COIL 

CC- COIL I N TERRUP TIN G  CON T A CT 

Fig. 5. Diagram of Test Connections for DRC Relay 

849Al38 
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F i g . 6 .  O u tl ine and Dr i l l i n g  for the T ype DRC R elay in the F T -32 Case .  
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2. STEPPING SWITCH STARTS IN STEP 10.  
3. HC IS HOMING CONTACT O N  STEPPING SWITCH, 

WHICH OPENS ONLY WHEN SWITCH IS AT HOME 
POSITION (STEP 10). 

4. 551,2.,3 ARE SELF-STEPPING CONTACTS WHICH 
OPEN WHENEVER SS COIL IS ENERGIZED. 
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Fig. 7 External DC Schematic for DRC with SX . 
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NOTES 

l S N U M B E R S  A R E  T H E  STEP POSITION 
I N  WHICH THE CONTACT IS CLOSED. 

2 STEPPING SWITCH STARTS I N  STEP 10 

868 

3 HC I S  HOMING CONTACT ON STEPPING SWITCH, WHICH OPENS ONLY WHEN 
SWITCH IS AT HOME POSITION ( STEP 10 ). 

4. SSI,2,3 ARE SELF- STEPPING CONTACTS WHICH OPEN WHENEVER 
SS COIL IS ENERGIZED. 

DEVICE N U M B E R S  

2 5  - CVE- 1 RELAY 
43 - RECLOSE O N - O F F  SWITCH 
50 - I N STANT. OVE R C U R R E N T  PHASE 
SON - I NSTANT. O V E R C U R R E N T  G R O U N D  
5 1  - T I M E  OVE R C U R R E N T  PHASE 
5 1 N - TIME O V E R C U R R E N T  G R O U N D  
52 - C I R C UIT B R EAKER 
79 - D R C  RELAY 
868 - BUS LOCKOUT RELAY 
1 0 1 - BREAKER C O N T R O L  SWITCH 

T - TRIP CONTACT 
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IS RELEASED AFTER MANUAL TRI P )  
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Fig. 8 External DC Schematic for DRC with CVE-1. 

POS 18V 

T R I PS 
TO 

LOCKOUT 

PUT PLUG I N  ALL 
HOLES W H E R E  I .T.  
NOT DESIREO 

2 0 5 C 2 40 

\ , 

-1 
-< 
"'tt 
m 

0 
:::tJ 
n 

:::tJ 
m 
n 
r-
0 V> 
z 
G1 

:::tJ 
m 
' 
)>-
-< 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



-
� 

HS T RECLOSE 
I 

INITIATE 
I 
I 

I 
I 

..l... 52X T 
I 
I 
I 
I 

I ' • ' t '::J 19X �� 79X : ..... 8 6 
52a : ',, 

ALTE�NATE 56' sx 
SCHEMES R 
I NOTE DIFF-ERENCE IN 79X 79X g:;��AJ���

s l 9 7 

I 
I 

� 
1. S NUMBERS ARE T HE STEP POSITIO. 

IN W H I CH THE CONTACT IS CLOSED." 

2. STEPPING SWITCH STARTS IN STEP 10. 
HC IS HOMING CONTACT ON STEPPING SWITCH, 
WHICH OPENS ONLY WHEN SWITCH IS AT HOME 
POSITION (STEP I O ). 
5 5 1, 2,3 ARE SELF-STEPPING CONTACTS WHICH OPEN WHENEVER S S  COIL IS ENERGIZED. 

DEV ICE NUMBERS 

25 
"' 
52 
52X 

79 
79X 
79Y 
85CO 
86B 
101 

CV E-1 REUY 
RECLOSE ON-OFF SWITCM 
CIRCUIT BREAKER 
BREAKER CLOSING COI L AUX. 
{CONTACT CLOSES DURING 
BREAKER CLOS IMG} 
DRC RELAY 
SX RELAY 
TRB-2 REU.Y 
CARRIER CUT -QUT 

BUS lOCKOUT RELAY 
BREAKER CONTROL. SWITtR 

T - TRIP CONTACT 
C - CLDSE CONTACT 
ST - SUPTRIP OONTACT 

(REMAINS CLOSED WHEN CONTROL 
HANDLE IS RELEASED AFTER MANUAL TRIP) 

85CO 

86B 

43 

52b 

� 4 
25 
lci 

v2 
v 1  

� ).-� '.1.'� 
2 y 3 

� POS. 18V. 
9 
8 a52a 

?!. 20 

9 
9 

� 510 OPEN IN 510 ) 

POS. 1 8V. 

I SJSJSI 

BLOCKS TIMING WHEN CLOSED 
L-

79Y 
1 

79 T 

79Y 
4 

TRB-2 

HC CLOSED ON ALL POSITIONS BUT 10 

HC 

551 

52,4, 6, 10. 
CR 

Fig. 9 External DC Schematic for DRC with SX and CVE-1. 
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INSTAL LATION 
Westinghouse I .L .  41 -667 .2A 

• OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE DRC RECLOSING RELAY 

(with Continuous Rated Stepping Switch) 

A P P L I C A T I O N  

The DRC is a multi s hot rec losing relay for initiat­

ing the closing of a circuit break e r  following prj)­

tective relay oper ation . 

E xperie nce indicates the v ast maj ority of circuit 

fau lts are of a temporary nature . High speed t ripping 

and high s peed rec losure minimize damage and 

syst e m  disturbanc e .  Only sufficient dead time for 

arc deioni zat ion need be allowed before reclosin g .  

Anot her important function of a reclosing relay 

when used in disturbution c ircuit s is to allow in­

stant aneous tripping to  prot ect  a fusP for tempor ary 

fault s and , by c utting out the ins t antaneous trip 

prior t o  the next reclosur e ,  t o  allow the fus e  to  

operate , minimizing the out age are a  for permanent 

fault s .  

The DRC provide s :  

1 .  Up to 3 r e closure s to  lockout . 

2 .  Flexible tripping s equence ,  al l inst ant ane ous , 

all time delay or any c ombinat ion in any s e ­

quence o f  time de lay and instantaneous.  

3 . Static t iming and s emi-st atic c ontrol 

4 .  Rec lose timing adj ustment 0-45 second s .  

5 .  L oc kout alarm contact and indicat ion 

6. Adj ustab l e  reset initiation 1 0  to  60 s e conds 

following suc cessful rec losure . 

7 .  I mmediate  return to " Home " ( or reset)  position 

following reset  initiation 

8. Option al instantaneous trip following man u al 

c losing from lockout position . 

C O N S T R U C T I O N & O P E R A T I O N 

The Type DRC Relay i s  composed of ( 1 ) an int e g­

rator ( 2) r e c lo s e  t imer printed circuit board ( 3 )  
reset timer print ed circ uit b oard (4 ) alarm re lay ( 5 )  

S U P E RS ED ES I . L.  41 -667.2 
*Denotes change from su perseded i ssue .  

instant aneous trip relay ( 6 )  close r elay and ( 7 )  lock­

out indi cation . All timing funct ions are accomplished 

through the use of s e mic onductor component s .  The 

ident ification of all  components and their locat ions 

is  shown in figure 1 .  

Re set T imer Board 

R e s e t  t imer - The reset  timer is c ontrolled by the 

int e grator and the auxiliary switches on the breaker.  

T he front pan e l  sett ing s allow a choice of 5 d if­

ferent times for the resett in g  interval .  T he time 

delay circuit is of the quick reset type . This en­

able s the reset time s to  always be consistent with 

times indic ated on the front panel .  R efer to  figure 

2 for component locat ion and board layout . 

Reclose T imer Board 

The r e c lose timer is controlled by the inte grat o r .  

The front pan e l  s et t ing allows a choice of 5 dif­

ferent time for e ach interval of r e c lo s in g .  The time 

delay circuit i s  of the quick reset  type which 

allows a specific timing circuit to  be used for all 

reclosing intervals.  Refer t o  figure 3 for c omponent 

and board layout . 

I ntegrator 

The inte grator is a continuously rat e d  ste pping 

swit ch that responds t o  s ig nals from the reset timer 

b o ard , 52b contact , c lose relay and sequences the 

relay through its pre s e t  functions .  

Close Relay 

The operation of the close relay is controlled by 

the operation of a breaker  auxiliary switch and 

reclose time r .  

Al arm Relay and  Lockout Ind icator 

The Alarm re lay and t he loc kout ind icator will b e  

energize d when t h e  integrator is in the l o c k  out 

posit ion . 

I nstantaneous Tr ip  Relay 

Operat ion of this re lay is controlled by the integ­

r ator and the  settings on the  instant ane ous t ap blo c k .  
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TY PE DRC R ECLOSING R E LAY--------------------------

T heory  of Operat ion 

Operation of the DRC relay will be described with 

the aid of F igures 1 and 4 :  We will as sume that the 

DRC relay is set  for two instant an e ous and two 

t ime d e l ay operations and that a permanent fault 

oc curs on the l ine beyond being protected.  

D e vi c e  50 picks up and sends a trip signal to ter­

minal 1 5  of  the DRC relay through the normally 

de ad contacts of the IT Relay out te rminal 1 0  of the 

breaker and the break e r  opens.  

When the 52b cont act in  series with terminal 5 
close s ,  battery pos it ive is pl ac e d  across the inte­

g r ator coil through the 52b c ontact , the normally 

closed integrator c ontacts (SS 1 ) and level 2 Step 

1 0  o f  the int egrat or . As the armature of the inte­

grat or picks up the normal ly clos ed cont acts of the 

integrat or (SS1 ) open , stopping c urrent flow . The 

integrator armature compres s e s  a spring when the 

coil i s  energize d .  

When t h e  SS 1 cont acts open and the coil i s  d e ­

energize d ,  t h e  spring moves the t ake-off arm t o  

step 1 .  

The reclose t imer is now energ i zed through the 

t ake -off arm of level 4 ,  step 1 and interval one o f  

t he REC LOSE TIMER t ap block.  With the input 

removed from the base of transistor T5 , be cause of 

the closing of the 5 2b switch between battery 

positive an d terminal 5 and 2 0  ( DRC relay ) ,  the 

resistor-capacitor t iming circuit commences to 

charg e  t o  a voltage that will  be sufficient to allow 

current to flow into t he base of transistor T5 through 

zene r diode Z2 . This s ignal is amplified by tran ­

sistor T6 and applied t o  the g at e  of SCR-2 turning 

SRC-2 on and placing the close relay across the 

b attery posit ive t hrough the 5 2b contact (t erminal 5 ,  

t erminal 2 0 ) .  The CR cont acts energize the c losing 

c ircuit , which closes the main con t acts for the 

breaker and prepares the breaker for  another tripping 

operat ion . When t e rminal 2 0  loses its positive 

v oltag e ,  due to the opening of the 52b, the close 

relay drops out . The CR contact also energized the 

stepping s witch coil  which compresses a sprin g .  

When the 5 2 b  contact opens ,the coil  i s  de -energize d ,  

t he spring moves the t ake -off arm t o  step 2 .  

When the breaker  has closed,  t erminal 2 0  g o e s  to 

zero and base c urrent is appl ied to transistor T 5 
dischar ging the time delay c ap acitors ( C S ,  C 9  & 

C 1 0) on the reclose t imer (board 670B 1 1 5 on F ig .  1 ) , 
thus s et ting it up for the next  reclosing interv al .  

2 

The reset  t imer (b oard 670B1 1 3  on F i g .  1 )  was 

energized through step 2 ,  the t ak e -off arm of level 1 

and the RESET TIMER t ap b lock . The time del ay 

c apac itors (C 1 to C3 ) were k ept inoperative by 

t e rminal 5 b e ing highly po sit ive and supplying b as e  

drive f o r  transistor T2 . This kept t h e  t i m e  de l ay 

c apacitors short -circuite d .  With the breaker closed 

and base drive removed from transis t or T2 , the time 

de lay capacitors will s t art t o  charge up and attempt 

to turn on SCR - 1  and reset the int egrat or t o  its home 

positi on (step 1 0 ) .  D evice 5 0  wi ll trip open the 

breaker before the reset t imer sends a signal t o  

SCR- 1 t o  reset  t h e  integrator . 

Since the DRC Relay was s et for the two instant­

aneous faults an other inst antaneous fault takes 

place in a simi lar manner to that which was descri b ­

ed f o r  t h e  previ ous operation . When t h e  5 2 b  c ont act 

in series with t erminal 5 clos e s ,  b attery positive is 

placed across the integrat or coil through the 5 2 b  

c ontac t ,  the normal ly closed A R  relay cont acts ,  the 

normally closed integrat or c ont act s (SS 1 )  and level  

2 step 10 of the int egrat or .  As the arm at ur e  of the 
integrat or picks up , the normally closed contacts of 

the integrator (SS 1 ) open , st opping c urrent flo w .  T he 

integrat or armat ur e compres s es a spring when the 

coil is energized.  

Whe n  the SS contacts open and the coil . i s  de-ener­

g ized , the spring mov e s  the t ake-off arm to step 3 .  

T o  insure c onsistent reclose t ime i f  s e t  for more 

t han one instantaneous reclosure,  the positive side 

of the reclose timer's time de lay capacitors is short 

c ir cuited by the int egrator t ake -off arm of level 

7 on the previous step 1 0  and 2 and subsequent 

steps 4 and 6. 

The reclose time r ' s  resistor-c apacitor time delay 

circuit is no w energi zed t hr ough the moving arm of 

level 4 ,  step 3 and the s etting on the RECL OSE 

TIMER t ap block interval 2 and will operate in  

acc ordance with that setting .  Aft er  a predetermined 

time delay SCR-2 turns on the close re lay is en­

ergized.  The close relay contact s energize the 

close circuit , and the stepping swit c h  coil .  This 

prepares the st epping switch for its move t o  step 4 

by compressing i t s  spring.  Energizing the close 

circuit closes the breaker . The 5 2 b  c ontact opens 

remov ing the batt ery v oltage from termin al 5 .  This 

allows the close relay t o  drop out and de -energizes 

the stepping s witch c oil allowing it  t o  mov e t o  step 

4 .  

During the time that the reclose timer was operat in g ,  

t he reset  timer was held inoperat i ve b y  t h e  positive 

voltage on termin al 5.  This voltage s upplies base 
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TY P E  DRC R ECLOSI NG R E LAY 

drive for transistor T 2 ,  making T2 c o nduc t ,  short 

c ircuiting the c apacitors in the reset  timer time 

d e lay circ uitry . 

When the base drive is removed from trans istor T2 , 
the reset  timer attempts to time out and reset the 

int egrator t o  the home position ( step 1 0) .  D e vic e 50 

again senses the fault and the tr ip  s ignal gets  as 

far as t e rminal 1 5  of the DRC r elay .  Due to the 

fact that we were only set for two instantaneous 

operat ions a tap screw was placed in positions 3 & 

4 of the instantaneous -sel ector . This energizes t h e  

I T  re lay open ing t h e  I T  normal ly c l o s e d  contacts 

and no more instant ane ous ope rations can take 

plac e .  

Device 5 1  also senses the fault and after a time 

delay sends a trip signal to the breaker trip coil .  

This again places the station batt e ry across the 

trip coil  open ing the breaker .  Again the operation of 

the 5 2 b  contact in conj unction with the wiring o f  

l e v e l  2 mov e s  t h e  ste pping switch t o  S t e p  5 .  

The reclose timer is energized through the moving 

arm of leve 1 4 ,  step 5 and int erv al three of the RE­

C LOSE TIMER t ap bloc k .  After the predet ermin e d  
time de lay ,  SCR-2 turns on picking up t h e  c los e 
relay .  The close relay con t acts energize the closing 

c ircuit , which closes the breaker main contac t s ,  and 

pre par es the ste pping switch to move to step 6 .  

When the 5 2 b  contact opens the potential at terminal 

5 drops to zero and de-energizes the close r elay .  

The stepping s witch move s  t o  Step 6 .  

The reset  timer i s  energized through the moving 

arm of level 1 ,  and step 6 and it will att empt to r e ­

set t h e  integrator to i t s  home position ( step 1 0  ) .  
The fault re appe ars an d device  51  goes through 

another time de layed operation as no inst ant aneous 

operation was preset on the INSTANT AN EO US 

SELECTOR tap block. The breaker opens and the 

52b cont act again e nerg izes the ste pping swit ch 

coil through level 2, step 6 and the normal ly close 

SS 1 cont act s .  This mov e s  the ste pping switch to  
step 7 .  The inte rnal wiring of  level  3 step 7 move s  

the ste pping switch to step 8 .  This i s  t h e  " l o ckout " 

ste p .  The rec lose timer is kept inoperative by the 

action of level 7.  This level places a short circuit 

across c apacitors C8 , C9 and C1 0 .  

T h e  reset t i m e r  i s  e ne rgized through t h e  moving· 

arm of le\·e 1 1 ,  st e p  8 and the RESET TIMER tap 

block setting . The time delay capac itors are short 

circuited due to the base drive applied to  transistor 

T2 by the positive v oltage on t erminal 5 .  The relay 

I.L. 41-667.2A 

will re main in this condition until the breaker i s  

manu ally o r  e le ctric ally clos e d .  

Close t h e  b r e aker u tili zing the 1 0 1 swit c h ,  the 
reset  timer will attempt to time out and reset  the 

integrat or to  its home pos ition ( st e p  1 0 ) .  A s suming 

the fault still exists , the breaker will trip out time 

delayed unless no tap screw has been placed in 

the number 5 position of the I NSTANTANEOUS 

SELECTOR tap block ( under this condition an 

instant ane ous operat ion will take plac e ) .  When the 

52b goes positive ag ai n ,  terminal 5 will go posit i v e ,  

b u t  no s ignal r eac hes t h e  st e p ping switch coil  as 

t erminal 5 is connect ed to the AR relay normally 

closed contact s .  At this point the AR relay is 

energized and its n or m ally closed c ontacts are 

ope n .  T herefore , the stepping switch remains at 

lockout . 

Since the relay was at step 8 after the last opera­

tion , the relay will remain at "Joc kout " until  it is 

man u ally or e le ctric ally closed.  If we now assume 

that the fault h as been clear e d  and the bre ak e r  is 

closed in, terminal 9 becomes positive and ener­

gizes the reset timer through the moving arm of 

level  1 ,  ste p  8 and the " Re set Time r "  t ap block 

s e tt ing.  With no base drive into t r an s istor T 2 ,  

transi stor T 2  will not c onduct allowing the time 

delay capacitors C1 to C3 to  charge up to  a v oltag e  

o f  sufficient magnitude t o  make Z 1  conduct current 

into the bas e of trans i stor T3 . Transistor T3 ampli­

fie s the signal which is applied to the g at e  of 

SCR - 1 .  SCR - 1  turns on placing the integrator coil  

across the regul ated volt ag e through the int egrator 

cont acts ( SS 2 )  and the homing contact (HC).  As the 

armat ure pulls in , the integrator c ontact (SS2 ) opens,  

allowing the int egrat or t o  move to  step 9.  SCR - 1  

fir e s  again which moves the stepping switch t o  
ste p  1 0 . All circuit s  ar e  de-energize d  e xce pt for 

step 1 0 ,  level  3 which fee d s  a pos itive v o lt ag e  to 

the base of transistor T 2  through resistor R1 in the 

reset time r .  This pos itive v olt ag e  makes transistor 

T 2  conduct , dischar g ing the reset  t im e r ' s  time 

delay capacitors (C 1 to  C3 ) and keeps the c apacitors 

discharged when the int egrator is at its home posi­

t ion (step 1 0 ) .  The homing contac t  (HC) ,  a c am 

ope r at ed switch , is open at step 1 0  and k e e ps the 

integrator coil from b e ing energized when at the 

int e g r at or ' s  home position . The lockout indic ator 

and alarm r elay were energized by lev e l  3 ,  step 8 ,  

and will remain energized until the integrator is 

returned to  its home po sition ( step 1 0 ) .  The D RC 

relay is now reset and re ady to go through a full 

s e quence in line with the settings made at the 

b e ginning of this d e sc riptio n .  
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C H A R A C T E R  1 S T  I C S  

T r i pping Sequences 

The tripping s equence s  can be all  instant an e ous , 

all time delayed or any combination of instantaneous 

and time delayed as desired . 

Reset T ime 

The reset timer c an be set for 1 0 ,  1 5 ,  2 0 ,  40 and 60 

s econds r esetting time . 

Recl ose T i me 

The reclose timer can be set  for instantaneou s ,  2 ,  

1 5 , 3 0  and 4 5  se conds reclos in g  time for e ach re­

c losing interval or any combination of the afore­

mentioned time s .  

Operat ions to L ockout 

The DRC relay can be set to lockout the b re aker 

after 1 ,  2 .  3 or 4 operations.  

E N E R G Y R E Q U I R E M E N T S  

Stat ion Battery - 4 8 - 1 2 5  VDC 

S E T T I N G S 

F RONT PAN E L  S ETT INGS 

1 .  Rec los ing T imer 

T ap screws may be plac e d  in  different numbe re d 

( r e c losing time s )  taps for all three intervals or 

i n  the s ame number for all interval s .  A t ap screw 

must be in e ach interval ,  otherwise the breaker 

will not c l os e  on that interval . When o perating 

on less  than 4 operations to loc kout , the re­

closing int ervals will  be dropped starting with 

the third interval first ; i . e . ,  for 3 ope r ations to 

lock out the breaker will reclDs e in acc ordan c e  

with t h e  t a p  s c r e w s  in interv als o n e  and t wo 

and then the DRC relay will proceed to lockout . 

The number above the t ap indic at e s  the time 

duration of the rec losing interval . 

2. R eset T i mer 

4 

Plac e  tap screw in proper tap to obt ain the 

desired reset tim,· .  The numbe r above the t ap 

indicate s the time duration of the reset interval.  

3. Operations to Lockout 

Place t ap screw in desired tap for obt aining 1 to 

4 operations to lockout . The number above tap 

indicates the number of operations that will  

occur b e fore lockout i s  re ache d .  

4 .  I nstantaneous Operati on 

Do not place tap screws in the desired t aps for 

obtaining inst antan e ous operation . The num­

bers above the taps indic ate which of the seq­

uence of trips that would be instant aneous . For 

inst an t aneous oper ations on the first t wo trip s ,  

t ap screws should not be placed i n  t h e  t aps 

n umbered 1 and 2. Time delayed trips will oc cur 

on all positions that do have a t ap screw . A tap 

s crew must be placed in  position 5 when time 

delayed tripping i s  desired during manual c lo s ­

ing of t h e  breaker . 

A D J U S T M E N T S  & M A I N T E N A N C E  

The proper adj ustments to insure correct operation 

of this relay have been made at the factory . Upon 

rec eipt of the re lay ,  no customer adjustments oth er 

than those covered under " SETTINGS "  s hould be 

r e quired .  

Acceptance Check 

The following che ck i s  recommended to in sure that 

the r e l ay is in proper working orde r .  B e fore proceed­

ing , connect re lay t o  b re aker as per F igure 4 or to 
auxiliary t e st relay per Figure 5 .  

1 .  a )  Instantaneous t ap s cr e ws i n  p os itions 3 ,  4 

and 5 .  

b )  Operat i on t o  lockout t ap screw i n  posit ion 4 ;  

c) Reset t i me r  t ap screw in 1 0  second position . 

2 .  Trip open the breaker  on the test  relay and 
observe if the DRC r elay o pe n s  and closes the 

breaker o r  test relay in l ine with the settings 

made in paragraph 1 .  It will be neces s ar y  to 

trip open the device b eing contr olled by the 

DRC after e ach reclos ur e  until lockout i s  reach­

ed. The device being controlled by the DRC 

r elay can be tripped ope n manually or elect rical­

ly . The reclose times should be t wo s e c onds 

plus or minus 5% . 

3 .  When at lockout , close the device being control­

led by the DRC relay and simultaneous ly start 
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a stop wat c h .  Time the interval that e l apses 
before the int egrator resets . The integ rator will  

be resetting when the lockout light on the front 

panel of the relay goes out . This time s h ould 

e qual the front panel Reset Timer setting plus 

or minus 1 0% .  

Rout ine Mai ntenance 

All re lays should be in spe cted periodically and the 

time of operation should be checked at l e ast once 

every year or at such other int ervals as may be 

indicated by experience to  be suit able to the part ­

icular applicat ion . 

C A L I B R A T I O N 

Use the following procedure for c alibrating the 

relay ,  if the relay has been t ake n apart for repairs  

or the adjustments disturbe d .  This proce dure s hould 

not be used until  it is apparent that the relay is not 

in proper working order . (See Acceptance Check ) .  

1 .  RH- 1 Cal ibrat ion 

P l ace VTVM from ter minal 8 t o  c ommon test  

point . Adjust RH- 1 ( r e ar s ub-bas e )  s o  that 1 8  

VDC can b e  seen o n  the VTVM when termin als 

1 and 2 are energ ized with rated v olt ag e .  

2. No other calibration n e c e s sary . 

R E N E W A L  P A R T S  

Re pair work can be done most s at isfactori ly at the 

factory . However ,  interchangeable parts c an be 

furnished to  the customers who are e qui ppe d  for 

doing re pair work.  When ordering p art s ,  alway s 

g ive the c omplete n ame plate data.  
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TYPE DRC R ECLOSING R E L AY--------------------------

I N T EGRATOR L EVEL AND STEP FUNCTIONS PLUS TAP B LOCK SETT INGS 

INTEGRATOR 
STEP 10 

STEP 1 STEP 2 STEP 3 HOME POSITION 

Leve l 1 and No connection No c onnection Energize No connection 

RESET TIMER reset timer 

TAP BLOCK time delay 

SETTING circuit t 

Level 2 Puls e s  N o  connection Pulse s  No connection 

inte grator to integrator to 

step 1 when step 4 when 

52b c loses 5 2b closes 

Level 3 and Supplies base Pulses No connection Puls es 

OPERATIONS TO drive for T2 integrator to integrator to 

LOCKOUT TAP to keep reset step 2 when step 4 when 

BLOCK SETTING timer s et for one set for 1 or 

inoperative operation t o  2 operations 
lockout to lockout 

Level 4 and No connection Energize No connection Energizes 
REC LOSE TIMER reclos e  timers reclose timers 

TAP BLOCK time de lay time delay 

SETTING circuit circuit 
through through 
interval on e interval t wo 

Level 5 Make contact Mak e cont act No c onnection No connection 

between between 

terminals 1 6  terminals 1 9  
and 17 and 1 7  

Level 6 and Pick up IT Picks up IT Same as St ep Picks up IT 
INST. TAP relay with relay with # 1  relay with 

tap screw in tap screw in tap screw in 

position 1 position 2 position 3 

• • • 

Level 7 Short circuits No connect ion Same as No connection-

reclose timer Step 1t 1 0  

time delay 

capacitors 

t If fault is c leared ,  reset t imer  will time out and energize the int egrator coil directly . 

• Instantaneous tripping will not take place in those positions which have a tap screw.  

6 

STEP 4 

Energize 

reset t imer 

time d e lay 

circuit t 

Pulses 

integrator t o  

s t e p  5 when 

52b c loses 

No connection 

No connection 

No connection 

Same as Step 
#3 

Same as 

Step 1t 1 0  
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I NTEGRATOR L E V E L  AND STEP FUNCTIONS PLUS TAP B LOCK SETTI NGS (Cont'd.) 

I NT E G RATOR ST EP 5 ST E P  6 ST EP 7 
ST E P  8 

ST EP 9 Lockout Pos. 

Leve l  1 and No con nection Energizes No connecJ;ion Energizes Energizes 

RESET TIMER reset timer reset timer reset timer 

TAP BLOCK time delay time de lay time de lay 
SETT ING circuit t circuit t circuit t 

Leve l  2 No connection Pulses No connection No connection No connection 

integrator to 

step 7 when 

52b c loses 

Lev e l  3 and Pulses No c onnection Pulses Energizes Energizes 
OPERAT IONS TO integrator to integrator t o  lockout terminal 1 8  
LOCKOUT TAP step 6 when step 8 indicator , with battery 

BLOCK SETTI NG set for. 1 ,  2 ,  3 alarm relay positive 
operations to and terminal 7 
lockout 

Level 4 and Energizes No c onnection No c onnection No connection No conne ction 

RECLOSE T IMER reclose timers 
TAP BLOCK time delay 
SETT ING circuits thru 

interval 3 

Level 5 No conne ction No connection No connection Make c ontact No connection 

b et we en 

terminal 1 6  

and 1 7  

Level 6 and Picks up IT Same as St ep Picks up IT Same as Step Same as Step 

INST . TAP re lay with # 4  relay with # 7 tt l  

BLOCK SETT ING tap scre w  in • tap screw in • • 
Position 4 position 5 

• • 

Level 7 No connection Same as Step Same as St ep Same as Step Same as Step 

Step tt 1 0  tt 1 0  # 1 0  tt l O 

t If fault is c leared,  reset timer will time out and energize coil directly . 

• Instantaneous tripping will not take plac e in those positions which have a tap screw . 
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T Y P E  D RC R ECLOSING R E LAY--------------------------

E LECTR ICAL PARTS LIST 

CIR C UIT DESCRIPTION 
MANUFA C T U R E R  

SYMBOL D E SIGNATION 

R ESISTORS • 

R 1  82 , 000 1 /2W 5% 1 84 A763 H73 

R2 2 2 0 , 00 0  1 /2W 5% 1 8 4 A7 6 3H83 

R3 1 1 8 , 00 0  1 /2W 1% 8 3 7 A 1 3 1 H 05 

R4 1 74 , 00 0  1 /2W 1% 8 3 7 A 1 3 1 H 04 

R5 23 2 , 000 1 /2 W  1% 837A 1 3 1 H 07 

R6 4 5 3 , 00 0  1 /2W 1% 83 6A5 03H87 

R7 6 65 , 000 1 /2W 1 % 8 3 7A 1 3 1 H06 

R8 2 , 700 1 /2W 5% 1 84A763H37 

R9 1 , 000 1 /2W 5% 1 84A763H27 

R 1 0  10 1 /2W 5% 1 8 7A29 0H01  

R l l  649 , 000 1 /2W 1% 8 3 7A 1 3 1 H 0 1  

R 1 2  442 , 000 1 /2W 1% 8 3 7A 1 3 1 H 03 

R 1 3  2 2 1  , 000 1 /2W 1 %  83 6A503 H80 

R 1 4  28 , 7 0 0  1 /2 W  1% 83 7A 1 3 1 H02 

R 1 5  2 , 67 0  1 /2W 1% 83 6A5 03 H36 

R 1 6  1 , 2 00 1 /2W 5% 1 84 A  763H53 

R 1 7  220 , 000 1 /2W 5% 1 84 A763 H83 

R 1 9  2 , 700 1 /2W 5% 1 84A763H37 

R20 1 , 000 1 /2W 5% 1 84A763H27 

R2 1 2 2 0  1 /2W 5% 1 84A763 H 1 1 

R22 5 , 000 1 25 VDC 5% 1 2 05 2 1 4  

R22 1 , 4 0 0  48VDC 5% 1 2 67292 

R23 2 , 5 00 1 2 5 VDC 5% 1 2 672 99 

R23 560 4 8VDC 5% 1 2 67282 

R24 1 00 3 W  5% 7 6 3 A 1 2 7H 2 0  

R 2 5  1 00 25W ( 4 8  VDC ) 1 2 07238 

R 25 5 00 2 5 W  ( 1 25 VD C )  1 2 02522 

• All re sistor values in Ohms 

CAPACITORS 

C 1  1 00 MFD 6V 5% 1 84A66 1 H 06 
C 2  1 0 0  MFD 6V 5% 1 8 4 A6 6 1 H06 

C3 To be determined in test 

C4 . 25 MFD 2 00VDC 1 0% 1 8 7A624H02 

C5 6 . 8  MF D 3 5 VDC 2 0% 1 84A66 1 H 1 0  

C6 1 0  MFD 1 5 0VDC 2 0% 2 7 D5476H09 

C7 . 5  MFD 2 00VDC 1 0% 1 8 7A624H08 

C8 1 5 0  MFD 6V 5% 1 84A66 1 H08 

C9 To be det ermined in  test 

C 1 0  1 00 MFD 6V 5% 1 84 A6 6 1 H06 

C 1 1  3 3  MFD 20V 2 0% 1 84A66 1 H l l  

C 1 2  1 MFD 2 0% 1 87 A624H04 

C 1 3  1 MFD 2 0% * 1 87A624H04 
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E LECTR ICAL PARTS L I ST 

CIRCU I T  
DESCRIPTION 

MANUFACTURER 
SYMBOL DES IGNATION 

T R ANSISTORS 

T 1  2 N34 1 7  84 8A85 1 H0 1  
T2 2N34 1 7  848A85 1 H0 1  

T3 2N34 1 7  84 8A85 1 H 0 1  
T4 2 N3 4 1 7  84 8 A85 1 H0 1  
T5 2 N34 1 7  848A85 1 H0 1  
T6 2N3 4 1 7  848A85 1 H 0 1  

Z E N E R - DIODES 

Z l  1 N748A 1 8 6A797H l 3  
Z2 1 N748A 1 8 6A7 9 7 H 1 3  
Z3 1 N748A 1 86A797H 1 3  
Z4 1 N748A 1 86A797H 1 3  
Z5 1 N748A 1 86A797H 1 3  
Z 6  1 N748A 1 86A797 H 1 3  

Z 7  t o  Z 1 1  1 R200 62 9A3 69H0 1 
Z 1 2  1 . 5KE200 87 8A6 1 9 H0 1 

THE RMISTOR 

TH- 1 2 D5 04 1 85 A2 1 1 H 07 

CONTROL L E D  RECT I F I ERS 

SCR- 1 K 1 1 4 9 - 1 3  1 84A64 0H 1 3  
SCR-2 K 1 1 4 9 - 1 3  1 84A640H 1 3  

R E C T I F I E RS 

D3 1 N4 822 1 8 8A34 2 H 1 1 

D4 l N4 8 2 2  1 88A34 2 H l 1  

D5 T 1 5 5 1 83 A7 90H09 

D6 1 N4 822 1 88A342 H l 1 

D7 1 N4822 1 8 8A3 4 2 H l 1  

D8 1 N4 8 2 2  1 8 8A3 4 2 H 1 1 
D9 T 1 55 1 83 A  790H09 

MISC E L LANEOUS 

1 1 Lockout indication 524 i 0 -993 1 8 3A 825G05 

RH-1 V oltage calibrator Se ries 4 3 -250 7 G 2A7 90H04 

AR A larm relay 1 2 5  Vdc 5 4 1 D5 1 4 H06 

AR A larm r elay 48 Vdc 5 4 1 D5 1 4 H08 

IT Instantan eous r e lay 1 2 5 Vdc 5 4 1 D 5 1 4 H05 

IT Inst antaneous relay 4 8  Vdc 5 4 1 D5 1 4H07 

CR Close relay 1 2 5  Vdc 5 4 1 D5 1 4H05 

CR Close re lay 48 Vdc 5 4 1 D5 1 4H07 

ss Step pin g switch 1 25 Vdc 205C3 99G02 

ss Stepping switch 48 Vdc 2 05C3 99G 0 l  
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VI 

HS T RECLOSE 
I INITIATE 

I 
I 
I 

il l  ' 8 
�9X 

I ',, 
52a : ' 

ALTERNATE 
SCHEMES 
( NOTE DIFF-
ERENCE IN 79X 
OPERATING 9 
COIL TYPES ) 

.J!lli.L 
1 .  S N UMBERS ARE T HE STEP P OSITI OM 

IN WHIC H T HE C ONTACT IS C L OSED. 

2. STEPPING SWITC H STARTS IN STEP 10 .  
3 .  HC I S  HOMING CONTACT ON STEPPING SWITCH, 

WHICH OP ENS ONLY WHEN SWITCH IS AT HOM E 
POSITION (STEP 10). 

4. 551,2,3 ARE SELF-STEPPING CONTACTS WHICH 
OPEN WHENEVER SS COIL IS ENERGIZED. 

DEVICE N UMBERS 

., 
52 
52X 

79 
79X 
79Y 
85C O 
'" 
101 

REC L OSE ON- OFF SWITC H 
CIRCUIT BREAKER 
BREAKER C L OSING C O I L  A UX. 
(C ONTACT C L OSES D URING 
BREAKER C L OSING) 
DRC RE LAY 
SX RELAY 
TRB-2 RELAY 
CARRIER C UT- O UT 
B US L OCK O UT RELAY 
BREAKER C ONTR OL SWITCH 

T - TRIP CONTACT 
C - CLOSE CONTACT 
ST - SUP TRIP CONTACT 

(REMAINS CLOSED WHEN CONTROL 
H ANDLE IS REL£ASED AFT E R  
MANUAL T R I  Pl 

I 
I :f 52X 

I 
I 
I 
I 
I 

f�x X 
R 

79X 
7 

85CO 

22 
15 

IT 

sx 79X 10 I 
7�Y I 

22. 
13 

CR 

I 

868 

43 

52b 
22 

5 

AR 

79 4 

� POS. I S V. 

9 
8 a52o 
9 

9 
� 

SID 
( OPEN IN 

SID I 

(oysvt 
r5 r3rl 

u I I I 

0 

lb 
BLOCKS TIMING 

WHEN CLOSED 
L-

79 
I 

79Y 79Y 

� 
TRB-2 

* Fig. 7 Extern al DC Schematic for DRC with SX.  

H C  CLOSED O N  All POSITIONS BUT 10 

HC 

551 

S2,4, 
6, 10, 

552 

C R  

79 
58 

ALARM 

POS. I S V. 

TRIPS 
TO 

LOCKOUT 

IN ST. 
SELECTOR 

PUT PLUG IN 
HOLES 2,3,4,&5 

57, 
8 

2 0 5 C 2 3 7  
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POS H C  CLOSED O N  All POSITIONS BUT 10 

101 
T 79 

15 

I T  

79 
10 

f 52 

� : 

NOTES· 

I. S N U M B E R S  ARE THE STEP POSITION 
I N  WHICH T H E  CONTACT I S  CLOSED 

2 STEPPING SWITCH STARTS I N  STEP 10 

868 

3 HC I S  HOMING CONTACT ON STEPPING SWITCH , WHICH OPENS ONLY WHEN 
SWITCH IS AT HOME POSITION ( ST E P  10 

)

. 
4. SSI,2,3 ARE S ELF- STEPPING CONTACTS WHICH OPEN WHENEVER 

SS COIL IS ENERGIZED. 

DEVICE N U M B ERS 

25 - CVE-1 RELAY 
43 - RECLOSE ON-OFF SWITCH 
50 - I N STANT. O V E R C U R R E N T  PHASE 
SON - I N STANT. O V E R C U R R E N T  G R O U N D  
5 1  - T I M E  O V E R C U R R E N T  PHASE 
5 1 N - T I M E  O V E R C U R R E N T  G R O U N D  
52 - C I R C U IT B R E A K E R  
7 9  - D R C  R E LAY 
868 - B U S  LOCKOUT R E LAY 
10 1 - B R EAKER C O N T R O L  SWITCH 

T - TRI P CONTACT 

C - CLOSE CONTACT 

ST- SLIP TRIP CONTACT 
( REMAINS CLOSED WHEN CONTROL HANDLE 

IS RELEASED AFTER MANUAL T R I P  I 

79 T3 

868 

43 

52b 
79 
5 

AR 
-

.!1 
4 

� 
10 

I 

�r+ 1 2 3 

E POS 1 8 V  

9 
8 

[ 

?!. 
20 

9 
9 

S 10 
( OPEN IN 

S 10 I 

(osfvl 
TS5 T S 3 T S I  

BLOCKS TIMING 
WHEN CLOSED 

L__ 52.4.6.7. 
8.9.10 

79 
I 

* ·  Fig. 8 External D C  Schematic lor DRC with CVE-1. 

HC 

SS1 

52,4, 
6.10. 

SS2 

CR 

ALARM 

POS 1 8 V  

P U T  PLUG I N  ALL 
HOLES W H E R E  I.T. 
NOT DESIRED 
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Westinghouse I . L .  4 1 -667.2 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE DRC RECLOSING RELAY 

(Continuous Rated Stepping Switch} 

A P P L I C A T I O N  

The DRC is  a mult i shot r e c los ing relay for initiat­

ing the closing of a circuit break e r  following pro ­

tective relay operat i on . 

Experie nce indicates the vast maj ority of c irc uit 

fau lt s are of a temporary natur e .  High speed t ripping 

and high speed rec losure minimize damage and 

syst e m  disturbanc e .  Only suffic ient dead t ime for 

ar c de ionizat ion need be allowed before reclosing.  

Anot her import ant functi on of  a reclosing r e l ay 

when used in disturbution c ircuits is to allow in­

stant aneous tr ipping to protect  a fuse for t e mporary 

fault s and . by c utting out the instantaneous trip 

prior t o  the next reclosur e ,  t o  allow the fus e  t o  

operat e .  minimizing the out age are a  for permanent 

fault s .  

The D RC provid e s : 

1.  Up to 3 r e closure s to lockout . 

2 .  Fle xible tripping s equence . all inst ant ane ous , 

all t ime delay or any c ombinat ion in any s e ­

quence o f  t i m e  de lay and instantaneous . 

3 .  Stat ic t iming and s emi-st at i c  c ontrol 

4 .  Rec lose t iming adj ustment 0-45 second s .  

5 .  L ockout alarm c ontact and indication 

6 .  Adj ustable reset  init iat i on 1 0  to 60 s e c onds 

following suc ces sful rec losure . 

7 .  Immedi ate  return to " Home " ( or reset )  posit ion 

following reset  init iation 

8 .  Option al instantaneous trip following manual 

closing from lockout position . 

C O N S T R U C T I O N & O P E R A T I O N 

The Type DRC Relay i s  composed of (1 ) an integ­

rator ( 2 )  reclose t imer print ed circuit board ( 3 )  
reset  timer print ed circ uit b Oar d ( 4 )  alarm re lay ( 5 )  

NEW IN FORMAT I ON 

inst ant aneous trip relay ( 6 )  close relay and ( 7 )  lock­

out indi c ation . All t im ing functions are acc om plishe d  

through the use o f  -semic onductor component s .  T he 

ident ific at ion of all compon e nt s  and their  locat ions 

i s  sh own in figure 1 .  

Reset T imer Board 

R e s e t  timer - The reset  t imer is c ontrolled by t h e  

integ rator and the auxiliary swit ches on the breaker.  

The front pan e l  sett ings allow a choice of 5 d if­

ferent t imes for the res ett in g  interval . The t ime 

delay circuit is  of the quick reset type . This en­

able s the reset times t o  always be consistent with 

t imes indicat e d  on the front panel .  Refer t o  fi gure 

2 for component locat ion and board layout . 

Reclose T i mer Board 

The r e close t imer is  controlled by the integrat or .  

The front pane l s et t ing allows a c h o i c e  o f  5 d if­

ferent time for e ach int erv al of r e c lo s ing . The time 

delay circuit is  of the quick reset type which 

allows a specific timing circuit t o  b e  used for  all  

reclosing intervals.  Refer t o  figure 3 for component 

and board layout .  

I ntegrator 

The inte grator is  a c ontinuously rat e d  stepping 

switch t hat re sponds t o  s ignals from t he r eset  t ime r 

b o ard , 5 2b contact , close relay and sequenc e s  the 

relay through it s preset functions . 

Close Relay 

The operation of the close re lay is controlled by 

the operat ion o f  a breaker auxiliary switch and 

reclose t ime r .  

Al arm R e l a y  and Lockout I nd icator 

T h e  Alarm re lay and the lockout ind i c ator  will be 

energized when the i nt e g r at or is in the lock out  

po s it ion . 

I nstantaneou s  Tr ip  R e l ay 

Operation of this  re lay is controlled by t he inte g ­

r at or and the settings on t h e  inst ant ane ous t a p  blo c k .  

E FFECTIVE A P R I L  1 972 www . 
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TY PE D R C  R ECLOSING R E LAY--------------------------

T heory  of Operat ion 

Oper at ion of the DRC relay will be described with 

the aid of Figures 1 and 4 :  We will assume that t h e  

DRC relay i s  s e t  for t w o  inst ant an e ous and t w o  

t ime delay ope rat ions and that a perman ent fault 

occurs on t h e  line beyond being prot e ct ed . 

D evice 50 picks up and sends a trip signal to ter­

minal 15 of the DRC relay t hrough t h e  nor mally 

d e ad contacts of the IT Re lay out terminal 1 0  of the 

breaker  and the bre ak e r  opens.  

When the 5 2 b  cont act in  series with t erminal 5 
closes , bat tery positive is plac e d  across the inte ­

g r ator c oil through the 52b c ont act . the normally 

closed int e grator c ontacts ( SS 1 ) and le ve l 2 Step 

1 0  of the int egrat or . As the  armature of  the int e ­

grator picks u p  the normally clos ed cont acts o f  t h e  

integrat or ( SS 1 ) open , s t opping current flow . T h e  

integrator arm ature compresses a spring when t h e  

coil i s  e n ergized.  

When the SS 1 cont acts open and the c oi l  i s  de­

energized , the  s pring moves the t ake -off arm to  

step 1 .  

The rec lose timer i s  now e n e rgized t hrough the 

t ake -off arm of l e v e l  4 ,  step  1 and int erval one o f  

t he REC LOSE TIMER t ap blo c k .  With t h e  input 

r emoved from the base of t ransistor T5 , be cause of 

the closing of the 52b switch between battery 

positive and t e rminal 5 and 2 0  (DRC relay ) ,  t h e  

r esist or -capacitor t iming circuit commences t o  

c har ge to  a voltage that will be sufficient to allow 

current to  flow into the base of transistor T5 through 

zener diode Z2 . This s ignal is amplified by tran ­

s istor T5 and applied t o  t h e  g at e  of SCR-2 turnin g 

SRC -2 on and placing the close relay across the 

b attery positive t hrough the 5 2 b  cont act (t erminal 5 ,  

t erminal 2 0 ) .  T h e  C R  cont acts energize t h e  closing 

circuit , which closes the main c on t acts for t h e  

breaker and prepares the b r e ak e r  for another tripping 

operat ion . When t e rminal 20 loses its positive 

voltag e , due to  the opening of the 5 2 b ,  the  close 

r el ay drops out . The CR cont act also energized the 

stepping s witch coil  which compr e s s e s  a spring .  

When the 5 2 b  contact opens , the  coil i s  de-ene rgize d ,  

t h e  spring mov e s  t h e  t ake -off arm to  step 2 .  

When the break e r  h as closed , t erminal 20 goes to 

zero and base c ur re nt i s  applied to transistor T 
5 

dischar ging the t ime delay c apacitors (C S ,  C 9  & 

C 1 0) on the reclose t imer (board 670B 1 1 5  on F'ig . 1 ) , 

thus s etting it up for t h e  next recl osing interv al .  

2 

The r e s e t  t imer (b oard 670B1 1 3  on Fig . 1 )  was 

energize d  t hrough step 2 ,  the t ak e -off arm of l e v e l  1 

and the RESET TIMER t ap b lock . T h e  t ime delay 

c apacitors (C 1 to C3 ) were k ept inoperative by 
t e rminal 5 b eing highly po sitive and supplying base 

drive for transistor T2 . This k e pt the time delay 

c apacitors s ho rt -c ircuit ed.  With the breaker closed 

and base drive r emoved from tran s is t or T2 , the  time 

delay capac itors will  s t art to  c h ar g e  up and att empt 

to turn on SCR-1 and reset  the int e g rat or t o  i t s  home 

position (s tep 1 0 ) .  D evice  5 0  will trip ope n  the 

breaker b efore the r e s e t  timer s e nds a signal to  

SCR- 1 to  r e s et t h e  integrator . 

S ince the DRC Relay was s et for t h e  two instant­

aneous faults an oth e r  instant aneous fault takes 

place in a similar manner to  t h at which was d e s c rib­

e d  for  the previ ous operation . When the 5 2 b  c ont act 

in series with t e rminal 5 clos e s ,  b att e ry positive is 

placed across the int egrat or coil through the 5 2 b  

c ont act , t h e  normally closed A R  r e l ay contacts ,  the 

n or mally clos e d  integrator c ont act s (SS 1 )  and l e v e l  

2 s t e p  1 0  of the int egrat or . A s  t h e  arm at ur e  o f  the 
integrat or picks up , the normally closed cont acts of  

the integrator (SS l ) ope n , st o pping c urrent flo w .  The 

int e g rat or armature c ompres s es a s pring when t h e  

coil is energized.  

When the SS contacts open and t h e  coil . i s  de-en er­

g ized , the  spring mov e s  the take-off arm to  step 3 .  

To insure c onsistent reclose t im e  i f  set  for more 

t han one instantan e ous r e c los ur e ,  the positive side 

of the reclose t imer ' s  t i me delay capacitors is s hort 

circuited by the int egrator t ake -off arm of level  

7 on t h e  previous &te p  1 0  and 2 an d subse quent 

steps 4 and 6 .  

T h e  reclose t ime r ' s  resistor-capac itor time delay 

circuit is now energized t hr ough the moving arm of 

level  4, step 3 and the s etting on t h e  RECLOSE 

TIMER t ap block interval 2 and will operat e in 

accordance with t h at s etting . Aft e r  a predet e rmined 

t ime delay SCR-2 turns on the close re lay is en­

ergize d .  The clos e relay contact s energize t h e  

close circuit , a n d  the stepping switch c oil . T h i s  

prepares the st epping switch for i t s  move to  s t e p  4 

by compres sing i t s  spring.  Energ izin g  the close 

circuit closes t h e  breaker .  The 5 2 b  c ontact opens 

r emoving the b attery v oltage from termin al 5 .  Thi s 

allows t h e  close relay to drop out and de-energizes 

the stepping s witch c oi l  allowing it  to  mov e to step 

4 .  

During the time that t h e  reclose timer was operat in g ,  

t h e  r e s e t  timer was h e ld inoperative b y  t h e  positive 

voltage on t erminal 5 .  This voltage supplies bas e www . 
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TY P E  DRC R ECLOSI NG R E LAY 

drive for trans istor T 2 , making T2 c onduc t ,  short 

c ircuiting the c apacitors in the reset  timer time 

de lay circ uitry . 

When the base drive is removed from transistor T 2 ,  

t h e  reset  t imer att empts t o  time out and reset the 

int egrator t o  t he home position ( st e p  1 0 ) .  D e v ic e  50 

again senses the fault and the trip signal gets as 

far as t e rminal 15 of the DRC relay .  Due to the 

fact that we wer e only set for two instantaneous 

operations a tap screw was placed in positions 3 & 

4 of the instant an e ous -selector .  This energizes t h e  

I T  re lay opening the I T  normal ly c losed contacts 

an d no more instant ane ous operat ions can take 

plac e . 

Device 5 1  also senses the fault and after  a time 

delay sends a trip si gnal to the breaker trip coil .  

This again places the stat ion batt e ry across the 

trip coil  opening the breake r .  Again the ope ration of  

the 5 2 b  cont act in c onjunc t ion with the wiring of 

level 2 mov 0 s  the stepping switc h  t o  Ste p  5 .  

The reclose timer is energ ize d  t hrough the moving 

arm of leve 1 4 ,  step 5 and interval t hree of the RE­

C LOSE TIMER t ap blo c k .  After the pre d et e rmin ed 
time de lay ,  SCR-2 turns on pic king up the c lo s e  
relay .  The c lose relay con t ac t s  energize the closing 

c ircuit , which closes the breaker main contac t s ,  and 

pre pares the stepping switch to move to step 6 .  

When the 5 2 b  cont act o pens the potential at t er minal 

5 drops to zero and de-energizes the close r e lay . 

The st ep ping switch moves to Ste p 6 .  

T he r e s e t  timer i s  ene rgized through t h e  moving 

arm of le v e l  1 ,  and ste p 6 and it will  attempt to r e ­

s e t  t h e  integrat o r  to i t s  home position ( st e p  1 0  ) .  

The fault re appe ars and device 5 1  goes t hrough 

another t ime delayed operation as no instantaneous 

operation was pre set  on the INSTANT AN EO US 

SEL ECTOR tap block. The break e r  opens and the 

52b cont act again energ izes the ste pping switch 

coil  through level 2 ,  step 6 and the normally close 

SS 1 cont ac t s .  This mov e s  the ste pping switch t o  

s t e p  7 .  The int e rnal wiring o f  l e v e l  3 s t e p  7 moves 

th0 ste pping switch t o  step 8.  This is the " lo ckout " 

st e p .  The r e closc t imer is kept inoperative by the 

ac t ion of  level  7 .  This level  plac e s  a short c ircuit 

ac ross c apacitors C8 , C 9  an d C1 0. 

The re s et t imer is energized through the moving· 

arm of len' 1 1 ,  step 8 and the RESET TIMER tap 

block sett ing . The t ime delay capac itors  are short 

circuited due to the base drive ap plied t o  transistor 

T2 by the positive voltage on t erminal 5 .  The re lay 

I . L .  4 1 ·667 .2  

will re main in  this condit i on unt il  t he bre aker i s  

manually o r  e lectric ally clos e d .  

C lose t h e  b r e aker u t i li zing t h e  1 0 1 swit c h ,  t h e  

r e s e t  timer will attempt t o  t ime out and reset t h e  

integ rat or t o  i t s  h o m e  po s it ion ( st e p  1 0 ) .  As suming 

t he fault st ill  exist s ,  t he breaker will trip out time 

d e lay e d  unless no t ap screw has been placed in  

the number 5 pos ition of  the I NSTANTANEOUS 

SELECTOR t ap block (under this c on dition an 

inst ant ane ous operat ion will t ak e  plac e ) . When the 

5 2 b  goes p osit ive ag ain , terminal 5 will go positiv e ,  

but n o  signal reaches t he ste p ping switch coil  as 

t erminal 5 is connected to the AR relay normally 

closed c ontact s .  At this  point t he AR relay is 

energized and its normally closed c ontacts ar e 

ope n .  T herefore , the stepping switch remains at 

lockout . 

Since the re lay was at step 8 after  the last opera­

tion , the relay will re main at "Jockout " unt i l  it  is 

manu ally or electrical ly closed.  If  we now assume 

t hat the fault h as been clear e d  and the bre ak e r  is 

closed in ,  t erminal 9 b e comes posit ive and ener­

gizes the reset timer t hroug h the moving arm of 

level  1 ,  step 8 and the "Re set  Timer" t ap block 

s e tt ing.  With no b ase drive into transistor T 2 ,  

transi stor T 2  will not c onduct allowing t h e  time 

delay capacitors C 1 to C3 t o  charge up t o  a voltage 

of sufficie nt magnitude t o  make Z1 conduct current 

int o the base of trans istor T3 . Transistor T3 ampli­

fies the signal which is applied to the g at e  of  

SCR- 1 .  SCR - 1  turns on placing the inte grator coil  

across the regul at e d  voltage through the int egrator  

contacts ( SS 2 )  and the homing c ontact ( H C ) .  As t h e  

armature pu lls i n ,  the  integrator c ontact ( SS2 ) ope n s ,  

allowing t h e  integrat or t o  move t o  s t e p  9 .  SCR - 1  

fires again which mov e s  the ste pping switch to 
step 1 0 . All circuit s  are de-energ ized e x c e pt for 

step 1 0 ,  level  3 whic h fee d s  a positive volt ag e  to 

the base of tr ans istor T 2  through r e sistor R1 in the 

reset  time r .  This positive voltag e  makes transistor  

T 2  c onduc t ,  discharging the reset  t im e r ' s  time 

d elay capacitors (C 1 t o  C3 ) and keeps the c ap ac it ors  

disch arg ed when the int eg rator is at  its home posi­

t ion (step 1 0 ) .  The homing cont ac t  ( HC ) ,  a c am 

operat e d  swit c h ,  is open at step 1 0  and ke e ps the 

integrat or coil from be ing energized when at  the 

int egrat or ' s  home posit ion . The loc ko ut indic ator 

and alarm r e l ay were energized by lev e l  3 ,  step 8 ,  

and will re main energized until t h e  integrator i s  

r eturne d t o  its home posit ion ( step 1 0 ) .  T h e  DRC 

relay is now reset  and re ady to go t hrough a full 

sequenc e in line with the settings made at t h e  

be ginning o f  this de script ion . 
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C H A R A C T E R  1 S T I C S 

Tripping Sequences 

The tripping s equenc e s  can be all instantaneous , 

all time delayed or any combination of instantaneous 

and time de layed as desire d .  

Reset T ime 

The reset  timer c an be set for 1 0 ,  1 5 ,  2 0 ,  4 0  and 60 

s econds r esetting time.  

Recl ose T i me 

The re clos e timer can be set  for inst antane ou s ,  2 ,  

1 5 ,  3 0  and 4 5  s e c onds reclosing time for e ach r e ­

c losing int erval or  any combination o f  t h e  afor e ­

mentioned time s .  

Operat ions to L oc kout 

The D RC re lay can be set to lockout the b re aker 

after 1 ,  2 .  3 or  4 operat ions . 

E N E R G Y R E Q U I R E M E N T S  

Stat ion Battery - 4 8 - 1 2 5  VDC 

S E T T I N G S  

F RONT P A N E L  SETTINGS 

1 .  Rec los ing  T i mer 
T ap s c rews may be plac e d  in different numbe re d 

( re c losing times ) taps for all three intervals or 

i n  the s ame number for all intervals . A tap screw 

must  be in e ach interval , otherwis e the break e r  

will not c l o s e  on that int erval .  When operating 

on less  than 4 operations t o  l ockout,  the re­

closing int ervals will be d ropped starting with 

the third interval first ; i . e . ,  for 3 ope r at ions to 

lockout the br e aker  will reclos e i n  acc ordanc e 

with the tap screws in interv als one and t wo 

and then the D RC relay will proc e e d  t o  lockout . 

The number above the t ap indicat e s  the time 

duration of the reclo sin g interval . 

2 .  R eset T i mer 

4 

Place t ap screw in proper t ap to obtain the 

de sired re set tim,· . The number above the tap 

indicate s the time duration of the reset inte rval. 

3. Operation s to Lockout 

Place t ap screw in desired tap for obtaining 1 to 

4 operations to  lockout . The number above tap 

indicat e s  the number of oper ations that will 

o c c ur before lockout is reached.  

4. I n stantaneous Operation 

D o  not place tap screws in  the desired t aps for 

obt aining instan t an e ous oper ation . The num­

bers above the taps indic ate which of the seq­

uence of trips that would be instantane ou s .  For 

inst ant aneous oper ations on the first t wo trips , 

t ap screws should not b e  placed in the taps 

n umbered 1 and 2. Time delayed trips will oc cur 

on all positions that do h ave a tap screw . A tap 

s cr e w  must be plac e d  in  position 5 when time 

delayed tripping i s  d e s ired during manual clos­

ing of the breaker . 

A D J U S T M E N T S  & M A I N T E N A N C E  

The proper adj ustments to  insure correct operation 

of this relay have been made at the factory . Upon 

receipt of the relay, no customer adjustments other 

than those covered under " SETTINGS" s hould be 

r e quired . 

Acce ptance Check 

The following che ck i s  recommended t o  insure that 

the re lay is in  proper working order .  B e fore p roc eed­

ing ,  connect re lay t o  breaker as per F igure 4 or  to  
auxiliary test  re lay p e r  Figure 5 .  

1 .  a )  Instantaneous t ap s cr e ws i n  positions 3 ,  4 

and 5 .  

b )  Operation to  lockout t ap screw i n  po s it ion 4 ;  

c)  Reset timer  t ap screw in 1 0  s e c on d  pos ition . 

2 .  Trip open the breaker on the test  re lay and 
observe if the DRC r elay o pe n s  and closes the 

breaker  o r  te st  relay in line with the settings 

made in paragraph 1 .  I t  will be neces s ary to  

trip open the device being c ontrolle d by the 

DRC after e ach re closure until  l ockout i s  reach­

ed. The device being controlled by the D RC 

relay c an be tripped open manually or electrical­

ly . The reclose times should be t wo s e c onds 

plus or  minus 5%. 

3 .  When at lockout , close the devic e being c ontrol­

led by the DRC relay and s imult aneously start 
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TY P E  DRC R ECLOSING R E LAY ������������������������I ._L ._4_1 ��6�7�.2 

a stop watc h.  Time the interval that e l apse s  
b efore the integrator resets . The int eg rator will 

b e  resetting when the lockout light on the front 

panel of the relay goe s  out . This time should 

e qual the front p an e l  Reset Timer s etting plus 

or min us 1 0%. 

Rout ine Maintenance 

All r e lays should be inspected periodically and the 

time of operation should be checked at l e ast  once 

eve ry year or at such other int ervals as may b e  

indic ated by e xperience t o  be suit able t o  the part­

icular ap plicat ion.  

C A L I B R A T I O N 

U s e  the following procedure for c alibrating the 

re lay ,  if the re lay has been t aken apart for r epairs 

or the adj ustments disturbed.  This proce dure should 

not be used until it is apparent that the relay is not 

in proper working order . (See Accept ance Check) . 

1 .  RH- 1 Cal ibration 

P lace VTVM from terminal 8 t o  c ommon test 

point . Adj ust R H - 1  ( r e ar s ub-bas e )  so that 18 

VDC can b e  s e e n  on the VTVM when te rmin als 

1 and 2 are energized with rated v o ltage . 

2. No other calibration n e c e s s ary. 

R E N E W A L  P A R T S  

Re pair work can b e  done most s at isfact orily at the 

factory. Howe v e r ,  inte rchange able parts c an be 

furnished to  the customers who are equippe d for 

doing re pair work.  When ordering p art s ,  always 

g ive the c omplete n ameplate dat a .  
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TY PE DRC R ECLOSING R E L AY--------------------------

I NT EGRATOR L EVE L AND STE P FUNCTIONS P LUS TAP BLOCK SETT INGS 

INTEGR ATO R 
STEP 1 0  

STEP 1 STEP 2 ST E P  3 HOME P O SITION 

Level 1 and No connection No connection Energize N o  connection 

RESET TIMER reset  timer 

TAP B LOCK time de lay 

SETTING circuit t 

Level 2 Pulses N o  conne ction Pulses No connection 

integrator to int egrator t o  

s t e p  1 when step 4 when 

5 2 b  c loses 5 2 b  closes 

Level 3 and Supplies base Puls es No connection Pulses 

OPERATIONS TO d rive for T2 integrator to integrator to 

LOCK OUT TAP to keep reset step 2 when step 4 wh en 

BLOCK SETTING timer set for one set for 1 or  

inoperative operation t o  2 operations 

lockout to lockout 

Level  4 and No connection Energize No connection Energizes 
RECLOSE TIMER reclos e timers reclose timers 

TA P BLOCK time delay time delay 

SETTI NG circuit circuit 
through through 
interval one interval t wo 

Level  5 Make contact Make contact No c onnection No connection 

between between 

t erminals 16 t e rminals 1 0  

and 1 7  and 1 7  

Level 6 and Pick up IT Picks up IT Same as Step Picks up IT 

INST . TAP relay with relay with # 1  relay with 

tap screw in tap screw in tap screw in 

position 1 position 2 position 3 

• • • 

Level 7 Short circuits No connection Same as No connection-

reclose timer Step rt 1 0  

time de lay 

capacitors 

t If fault i s  c le ar e d ,  reset t imer will time out and energize the integrator c oi l  di rectly . 

• Instant aneous tripping will not t ake place in those positions which have a tap screw . 

6 

STEP 4 

Energize 

reset  timer 

time d elay 

circuit t 

Pulse s  

integrat or t o  

step 5 when 

52b closes 

N o  connection 

No connection 

No connection 

Same as Ste p  
#3 

Same as 

Step rt 1 0  
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T Y P E  D R C  R EC LOSING R ELA Y ________________________ ___:_L:.::L� . .::..:4 1�-6::..:;:6�7 . 2  

I NT EGRATOR LEVEL AND ST E P  FUNCTIONS P LUS TAP BLOCK SETTINGS (Cont' d.) 

I NT EGRATOR ST E P  5 ST E P  6 ST EP 7 ST E P  8 
ST E P  9 Lockout P o s. 

Lev e l  1 and No connection Energizes No connect ion Energizes Energizes 

RESET TIMER reset t imer  reset  timer reset  timer 

TAP BLOCK time d elay time de lay time de lay 
SETT ING circ uit t circuit t c ircuit t 

Level  2 No c onnection Pulses No connect ion No c onnection No connection 

int e grator  to 

step 7 when 

52b c loses 

Leve l 3 and Pulses No c onnection Puls es Energizes Energizes 
OPE RAT IONS TO inte grator to integrator to loc kout terminal 1 8  

LOCKOUT TAP step 6 when step 8 ind icator , with battery 

BLOCK SETT I NG set for 1 ,  2 ,  3 alarm r e lay positive 
ope rations to  and terminal 7 

lockout 
-- ·--

Level  4 and Energizes N o  c onnect ion No c onnection No connection No conne ction 

RE CLOSE T IMER re clos e timers 
TAP B LOCK time d elay 
SETT ING circuits thru 

interval 3 

-

Level  5 No connec tion No connect ion No connect ion Mak e  c ontact No connection 

b etwe en te 

terminal 1 6  

and 1 7  

Level  6 and Picks up IT Same as St ep Picks up IT Same as St e p  Same a s  Step 

INST . TAP re lay with !t 4 re lay with 11 7  u l  
BLOCK SETT ING tap screw in • tap screw in • • 

Position 4 position 5 

• • 

Leve l 7 No connect ion Same as Step Same as St ep Sam e  as St e p  Same a s  Step 

StPP rt I 0 1t l O !t 1 0  1t l O 

t If fault b c l E 'are d ,  reset t im e r  w i l l  t i m e  out  ancl energize coil direc tly . 

• I n s t an t an P o u s  t r i p p i n g  w i l l  not t ak r' p l ac E' in t h o s r' p o s it io n s which have a tap screw . 
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T Y P E  D RC R ECLOSIN G  R E LAY-------------------------

E LECTR ICAL PARTS LIST 

CIRCUIT 
DESCRIPTION 

MANUFACTURER 

SYMBO L DESI GNATION 

R E SI STORS • 

R 1  8 2 , 000 1 /2W 5% 1 84A763H73 

R2 22 0 , 00 0  1 /2W 5% 1 8 4 A7 6 3 H 83 

R3 1 1 8 , 000 1 /2W 1 %  8 3 7A 1 3 1 H05 

R4 1 74 , 00 0  1 /2W 1% 8 3 7A 1 3 1 H04 

R5 2 3 2 , 0 00 1 /2W 1 %  8 3 7 A 1 3 1 H 07 

R6 4 5 3 , 00 0  1 /2W 1% 83 6A503H87 

R7 665 ' 000 1 /2W 1% 8 3 7A 1 3 1 H06 

R8 2 , 700 1 /2W 5% 1 84 A763H37 

R9 1 , 000 1 /2W 5% 1 84A763H27 

R 1 0  1 0  1 /2W 5% 1 8 7A290H01  

R 1 1  649 , 000 1 /2W 1% 8 3 7A 1 3 1 H 0 1  

R 1 2  4 4 2  ' 000 1 /2W 1% 8 3 7A 1 3 1 H 03 

R 1 3  2 2 1 , 000 1 /2W 1% 83 6A503 H 8 0  

R 1 4  2 8  ' 7 00 1 /2W 1% 83 7A 1 3 1 H02 

R 1 5  2 , 6 7 0  1 /2W 1% 836A503 H 3 6  

R 1 6  1 , 2 00 1 / 2W 5% 1 84A763H53 

R 1 7  2 2 0 , 000 1 /2W 5% 1 84 A7 6 3 H 83 

R 1 9  2 , 700 1 /2W 5% 1 84 A 76 3 H 3 7  

R 2 0  1 , 000 1 /2W 5% 1 84A76 3 H 2 7  

R2 1 2 2 0  1 /2W 5% 1 84A763 H 1 1 

R22 5 , 00 0  1 25 VDC 5% 1 2 05 2 1 4  

R 2 2  1 , 4 00 48VDC 5% 1 2 67 2 92 

R23 2 , 5 00 1 2 5 VDC 5% 1 2 67 2 9 9  

R 2 3  5 6 0  4 8 VDC 5% 1 2 67 2 8 2  

R24 1 00 3 W  5% 7 63 A 1 2 7H2 0 

R2 5 1 00 2 5 W  ( 4 8  V DC ) 1 2 07 2 3 8  

R 2 5  5 0 0  2 5 W  ( 1 2 5VDC) 1 2 025 2 2  

• A l l  r e sistor valu e s  in Ohms 

CAPAC ITORS 

C 1  1 00 MFD 6V 5% 1 84A66 1 H 06 
C 2  1 0 0  MFD 6V 5% 1 84 A6 6 1 H06 

C3 To b e  det ermined in t est 

C4 . 2 5  MFD 2 00VDC 1 0% 1 8 7A624H02 

C5 6 . 8  MFD 3 5 VDC 2 0% 1 84 A6 6 1 H 1 0  

C6 1 0  MFD 1 5 0VDC 2 0% 2 7 D5 4 7 6 H09 

C7 .5  MFD 2 00VDC 1 0% 1 8 7A624H08 

C8 1 5 0  MFD 6V 5% 1 8 4A66 1 H08 

C9 To be determined in t est  

C l O  1 00 MFD 6V 5% 1 84 A6 6 1 H06 

C l 1  3 3  MFD 20V 2 0'/o 1 84 A66 1 H l l  

C 1 2  1 MFD 2 0% 1 8 4A 6 2 4 H 04 

C 1 3  1 MFD 2 0% 1 8 4A624H04 
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CIRCUIT 
SYMBOL 

T 1  
T2 

T3 
T4 
T5 
T6 

Z 1  
Z2 
Z3 
Z4 

Z5 
Z6 

Z7 to Z l 1  
Z 1 2  

TH- 1 

SCR - 1  
SCR-2 

D3 

D4 
D5 

D6 

D7 

DS 
D9 

I 1 
RH - 1  

A R  

AR 

IT 

IT 

CR 

CR 
ss 
ss 

E LECTR ICAL PARTS LIST 

DESCRIPTION 

T RANSI STORS 

2 N34 1 7  
2 N34 1 7  

2N34 l 7  
2 N3 4 1 7  
2 N34 1 7  
2 N3 4 1 7  

Z E N E R - DIODES 

1 N748A 
1 N748A 
1 N748A 
1 N748A 
1 N748A 
1 N748A 
1 R200 
1 . 5KE200 

THE RMISTOR 

2 D5 04 

CONTROL L E D  R ECT I F I ERS 

K l l 4 9 - 1 3  
K l l 4 9 - 1 3  

RECT I F I ERS 

1 N4 8 2 2  

1 N4 8 2 2  

T 1 5 5 

1 N4 8 2 2  

1 N 4 8 2 2  

1 N4 8 2 2  
T 1 5 5  

MISC E L LANEOUS 

Lockout indication 

V olt age calibrator 

A l arm relay 

Alarm r elay 

Instantan eous r el-ay 

Instantaneous relay 

Close relay 

Close re lay 

Stepping switch 

Stepping switch 

5 24 1 0 -993 
Series 4 3 - 2 5 0  

1 2 5  Vdc 

48 Vdc 

1 2 5  Vdc 

4 8  Vdc 

1 2 5  Vdc 

48 Vdc 

1 2 5 Vdc 

48 Vdc 

MANUFACTURER 
DESIGNAT ION 

8 48 A85 1 H0 1  
848A85 1 H0 1  

848A85 1 H0 1  
84 8A85 1 H0 1  
84 8A85 1 H0 1  
848A85 1 H 0 1  

1 8 6A797 H l 3  
1 86A797H 1 3  
1 8 6A7 97H 1 3  
1 86A797H 1 3  
1 86A797H 1 3  
1 8 6A7 9 7 H l 3  
62 9A3 69H0 1 
87 8A6 1 9H 0 1  

1 85 A2 1 1 H 07 

1 84 A640H 1 3  
1 84A64 0 H 1 3  

1 8 8A3 4 2 H l 1 

1 88A34 2 H l l  

1 83 A  790H09 

1 88A342Hl f 
1 8 8A342 H l l  

1 8 8 A3 4 2 H l l  
1 8 3A790H 09 

1 8 3.A825G05 

7 G 2 A7 90H04 

5 4 1 D5 1 4 H06 

5 4 1 D5 1 4 H08 

5 4 1 D5 1 4 H05 

5 4 1 D5 1 4 H07 

5 4 1 D5 1 4 H05 

54 1 D5 1 4 H07 

205C3 99G02 

2 05C3 99G 0 1  
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TY P E D R C R EC LOSI NG R E LAY ________________________________________ �r�. L�- 4�1 �-66�7.2  

m-(U) -iQD- ---[[[}--
+ @ 8 � v tD 

� 0 0 
� T B $  - -ao- + ro 
0 ---o:0-\"-
tD ---@]------QI]-- � 
--oD- � +  C l  t- � + ffi +c2 � --iliD- 1'-

0 

----G:D-� � 19 I 

� 
- -

� 
8 3 7 A 2 9 1 

Fig. 2. Compon en t Location of Reset C ircuit Board of T ype DRC Re lay. 

1+ D9 r 
TG © -m 

1 9 I 

�- ----=� 
8 3 7 A 2 9 2  

Fig.  3.  Component Location of Reclose C ircuit Board of Type DRC Relay. 
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T Y P E  DRC R EC LOSI N G  R ELAY---------------------------
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LO 
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9 
l6 D I A . 2 HOUS 
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F i g .  6.  O u t l i n e  and D r i l l in g  for  the Type DRC Relay in the  F T-32 C a s e. 
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V'l 

I J HS T RECLOSE 

I INITIATE 

I I I '', 
I I 

'w fgx r ---............ , a 
52a : ', 

ALTERNATE 56 SCHEMES 
( NOTE DIFF-
ERENCE I N  79X 
OPERATING 9 
C O I L  TYPES ) 

.....!iQI1L 
S NUMBERS ARE THE STEP POS I T I ON 
IN WH I CH THE CONTACT I S  CLOSED.  

2 .  STEPP I N G  S W I T C H  STARTS I N  STEP 1 O.  

DEV I CE NUMBERS 

43 RECLOSE ON-OFF S W I TCH 
52 l. I RCU I T  BREAKER 
52X BREAKER CLOS I N G  CO I L  A U X .  

( CONTACT C L O S E S  DUR I NG 
BREAKER CLOS I N G) 

79 DRC RELAY 
79X S X  RELAY 

79X TRB-2 RELAY 
85CO CARR I ER CUT-OUT 

8 6 B  B U S  LOCKOUT RELAY 
1 01 BREAKER CONTROL SWITCH 

I I + 52X 
I I I I I 

f�x X 
R 

79X 
7 

85CO 

22. 
15 

IT 

22. 
10 
79 

1 

sx 
79X 
10 

79Y 5 TRB-l 
79Y 2._2 8 13 

� _ C R  
14 

21 
2 

868 

43 

52b 
79 5 

AR 

79 
4 

� POS 1 8 V  

9 
8 

a52o 

79 
20 

9 
9 

f------11 
S lO 

( OPEN I N  
S l O  I 

POS. 1 8V. t5LJs1 

BLOCKS TIMING 
WHEN CLOSED 

L___ 

79Y 
1 

79 
I 

79Y 
4 

TRB-2 

Fi g. 7 E xternal DC Sch ematic for Df?C with SX . 

H C  CLOSED ON ALL POSITIONS BUT lO 

HC 

S S 1  

S2A 
6,10, 

C R  

79 
SB 

ALARM 

TRIPS 
TO 

LOCKOUT 

INST 
SELECTOR 

PUT PLUG IN 
HOLES 2.3.4,&5 

57 
8 

2 0 5 C 2 3 7 
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.... 
o-

POS 

1 0 1  
T 79 

1 5  

I T  

Z1 
10 

f 52 

� : 

� 
1 S N U M BERS ARE THE STEP POSITION 

I N  WHICH THE CONTACT IS CLOSED 
2. STEPPING SWITCH STARTS I N  STEP 10 

DEVICE N U M B ER S  
25 - CVE- 1 RELAY 
43 - RECLOSE ON-OFF SWITCH 
50 - I N STANT. OVERCURRENT PHASE 
50N - I N STANT. OVE R C U R R E N T  G R O U N D  
5 1  - T I M E  OVER C U R R E N T  PHASE 
5 1 N - T I M E  O V E R C U R R E N T  G R O U N D  
52 - C I RC U I T  B R EAKER 
79 - D R C  RELAY 
868 - B U S  LOCKOUT RELAY 
101 - B R EAKER C O N T R O L  SWITCH 

868 
868 

43 

52b 
79 5 

AR 

Z1 
4 

25 
10 

v2 
V I 

£ 
3 

79 
20 

� POS I B V  

9 
8 tt52o 
9 

9 
� 

S!O 
( OPEN IN 

5 10 ) 

P O S .  1 8V. Is� L3L, 

79 
I 

H C  CLOSED ON ALL POSITIONS BUT 10 

H C  

S S !  

52.4. 
6.10,  

CR 

ALARM 

Fig. 8 External DC Schematic for CRC with SX and CVE- 1 .  
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I 
.l. HS T RECLOSE 

I INITIATE 

I I I 
I l r: l'':J �I 7:x ' ', ' ' 

52a : ' 
ALTERNATE SJ SCHEMES 
( NOTE DifF-
ERENCE IN 79X 
OPERATING g 
COIL TYPES ) 

� 
1.  S 11 Uto4BERS ARE T HE STEP POS ITIOII 

IM W HIC H  T HE CONTACT IS C LOSED. ' 

2. STEPPING SWITCH STARTS IM STEI" 10 .  

DE.VICE !lUMBERS 
2S 
., 
S2 
52X 

79 
79X 
79Y 
B5CO 
"' 
101 

CH-1 RELAY 
RECLOSE ON-OFF SWITCH 
C l  RCU!T BREAKER 
BREAHR C LOS I HG COIL AUX. ( COIHA.CT C LOSES D UR I IIG 
BREAKER C LOSING) 
ORC RELAY 
SX RELAY 
TRB-2 RELAY 
CARRIER CUT.OOT 
B US .LOCKOUT RE LAY 
BREAKER CONTROl SWITCH 

I I 
T 52X 

I I I I I 

f:x X R 

79X 
7 

POS 

85CO 

.?2. 
15 

IT 

868 

43 

52b 
79 5 

AR 

.?2. 4 
25 10 

v2 

VI 
25 3 

� POS 18V. 
9 

8 [52 a 

lJ. 
20 

9 
9 

� 
510 

( OPEN IN 
SIO l 

POS. I S V. lssLJsl 

BLOCKS TIMING 
WHEN CLOSED 

L__ 

79 T 

79Y 79Y 
I 4 

TRB-2 

HC CLOSED ON A L L  POSITIONS BUT 10 

HC 

SSI 

S2.4. 
6, 10. 

C R  

79 
sa 

ALARM 

Fig. 9 External DC Schem atic for DRC wi th CVE- 1 .  

POS. 18V. 
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