
Westinghouse I.L. 41-667.38 

INSTALLATION • OPERATION • MAINTENANCE 

TYPE DRC-1 RECLOSING RELAY 

APPLICATION 

The DRC-1 is a multi shot reclosing relay for 
initiating the closing of a circuit breaker following 
protective relay operation. 

Experience indicates the vast majority of cir­
cuit faults are of a temporary nature. High speed 
tripping and high speed reclosure minimize 
damage and system disturbance. Only sufficient 
dead time for arc deionization need be allowed 
before reclosing. 

Another important function of a reclosing 
relay when used in distri bution circuits is to a llow 
instantaneous tripping to protect a fuse for tem­
porary faults and, by cutting out the instantaneous 
trip prior to the next reclosure, to allow the fuse to 
operate, minimizing the outage area for perma­
nent faults. 

The DRC-1 provides: 

l .  Up to 3 reclosures to l ockout. 

2. Flexibl e  tripping sequence, a l l  instan­
taneous, all time delay or any combination 
in any sequence of time delay and instan­
taneous. 

3. Static timing and semi-static control. 

4. Reclose timing adjustment 0-45 seconds. 

5. Lockout alarm contact and indication. 

6. Adjustable reset initiation lO to 60 seconds 
following successful reclosure. 

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

8. Optional instantaneous trip fol lowing 
manual closing from lockout position. 

CONSTRUCTION & OPERATION 

The Type DRC-1 Relay is composed of (1) an 
integrator (2) reclose timer printed circuit board 
(3) reset timer printed circuit board (4) alarm relay 
(5) instantaneous trip relay (6) close relay and (7) 
lockout indication. All  timing functions are ac­
complished through the use of semiconductor 
components. The identification of all components 
and their locations is shown in figures 1, 2 and 11. 

Reset Timer Board 

Reset Timer - The reset timer is controlled by 
the integrator and the auxiliary switches on the 
breaker. The front panel settings allow a choice of 
5 different times for the resetting interval.  The 
time delay circuit is of the quick reset type. This 
enables the reset times to always be consistent with 
times indicated on the front panel. Refer to figures 
3 and 4 for component location and board layout. 

Reclose Timer Board 

The reclose timer is controlled by the in­
tegrator. The front panel setting allows a choice of 
5 different time for each interval of reclosing. The 
time delay circuit is of the quick reset type which 
all ows a specific timing circuit to be used for al l  
reclosing intervals. Refer to figure 5 for compo­
nent and board layout. 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 

information is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment. the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41-667.3A, DATED JULY 1979 
0 DENOTES CHANGED SINCE PREVIOUS ISSUE. EFFECTIVE DECEMBER 1979 www . 
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TYPE DRC-1 RECLOSING RELAY _______________________ _ 

Integrator 

The integrator is a continuously rated stepping 
switch that responds to signals from the reset timer 
board, 52b contact, close relay and sequences the 
relay through its preset functions.  

Close Relay 

The operation of the close relay is controlled 
by the operation of a breaker auxiliary switch and 
reclose timer. 

Alarm Relay and Lockout Indicator 

The alarm relay and the lockout indicator will 
be energized when the integrator is in the lock out 
position. 

Instantaneous Trip Relay 

Operation of this relay is controlled by the 
integrator and the settings on the instantaneous 
tap block . 

Theory of Operation 

Operation of the D RC- 1 relay will be described 
with the aid of Figures 1 and 6. We will assume 
that the DCR- 1 relay is set for two instantaneous 
and two time delay operations and that a perma­
nent fault occurs on the line beyond being 
protected. 

Device 50 picks up and sends a trip signal to 
terminal 15 of the D RC- l relay through the nor­
mally closed contacts of the IT Relay and out 
terminal 1 0  and the breaker opens .  

When the 52b contact in  series with terminal 5 
closes, battery positive is placed across the in­
tegrator coil through the 52b contact, the normally 
closed integrator contacts (SS 1) and level 2 Step 10 
of the integrator. As the armature of the integrator 
picks up the normally closed contacts of the in­
tegrator (SS 1 )  open, stopping current flow . The in­
tegrator armature compresses a spring when the 
coil is energized. 

When the SS 1 contacts open and the coil is 
de-energized, the spring moves the take-off arm to 
step 1 .  

2 

The reclose timer is now energized through 
the take-off arm of level 4, step 1 and interval one 
of the RECLOSE TIM ER tap block. With the 
input removed from the base of transistor T5 , 
because of the closing of the 52b switch between 
battery positive and terminal 5 and 20 ( DRC- 1 
relay), the resistor-capacitor timing circuit com­
mences to charge to a voltage that will be suf­
ficient to allow current to flow into the base of 
transistor T 6 through zener diode Z2. This signal 
is amplified by transistor T 6 and applied to the 
gate of SCR-2 turning SCR-2 on and placing the 
the close relay across the battery positive through 
the 52b contact (terminal 5, terminal 20) . The CR 
contacts energize the closing circuit, which closes 
the main contacts for the breaker and prepares 
the breaker for another tripping operation. When 
terminal 20 loses its positive voltage, due to the 
opening of the 52b, the close relay drops out. The 
CR contact also energized the stepping switch 
coil which compresses a spring. When the 52b 
contact opens, the coil is de-energized, the spring 
moves the take-off arm to step 2 .  

When the breaker has closed, terminal 20 
goes to zero and base current is applied to tran­
sistor T 5 discharging the time delay capacitors 
(C8, C9 & ClO) on the reclose timer (board 
670B 1 1 5 on Fig. 1 ) ,  thus setting it up for the 
next reclosing interval. 

The reset timer (board 1 45 1  C38 on Fig. 1 )  
was energized through step 2 ,  the take-off arm 
of level 1 ,  and the R ESET TIMER tap block .  
The time delay capacitors (Cl to  C3) were kept 
inoperative by terminal 5 being highly positive 
and supplying base drive for transistor Q2 . This 
kept the time delay capacitors short-circuited. 
With the breaker closed and base drive removed 
from transistor Q2, the time delay capacitors will 
start to charge up and attempt to turn on SCR-1 
and reset the integrator to its home position 
(step 10) .  Device 50 will trip open the breaker 
before the reset timer sends a signal to SCR- 1 to 

0 reset the integrator. (Note: If the breaker opens 
to make terminal 5 positive at precisely the same 
time SCR-1 in the RESET TIM ER turns on to 
reset the integrator, the stepping switch will run 
all the way to step 8 which is the "lockout" 
position . 
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TYPE DRC-1 RECLOSING RELAY _______________________ I._L_. 4_1_-6..:..6 7..:... 3.:.-=.B 

Since the DRC- I Relay was set for two in­
stantaneous operations, a second instantaneous 
trip takes place in a similar manner to that which 
was described for the previous operation . When 
the 52b contact in series with terminal 5 closes, 

battery positive is placed across the integrator 
coil through the 52b contact, the normally closed 
AR relay contacts, the normally closed integrator 
contacts (SS I) and level 2 step 2 of the integrator . 
As the armature of the integrator picks up, the 
normally closed contacts of the integrator (SS I) 
open, stopping current flow . The integrator 
armature compresses a spring when the coil is 
energized . 

When the SS contacts open and the coil is de­
energized, the spring moves the take-off arm to 
step 3. 

To insure consistent reclose time if set for more 
than one instantaneous reclosure, the positive side 
of the reclose timer's time delay capacitors is short 
circuited by the integrator take-off arm of level 7 
on the previous step 10 and 2 and subsequent steps 
4 and 6. 

The reclose timer's resistor-capacitor time 
delay circuit is now energized through the moving 
arm of level 4, step 3 and the setting on the 
RECLOSE TIMER tap block interval 2 and will 
operate in accordance with that setting . After a 
predetermined time delay SCR-2 turns on the 
close relay is energized . The close relay cmtacts 
energize the close circuit, and the stepping switch 
coil. This prepares the stepping switch for its move 
to step 4 by compressing its spring. Energizing the 
close circuit closes the breaker. The 52b contact 
opens removing the battery voltage from terminal 
5 .  This allows the close relay to drop out and de­
energizes the stepping switch coil allowing it to 
move to step 4. 

During the time that the reclose timer was 
operating the reset timer was held inoperative by 
the positive voltage on terminal 5 .  This voltage 
supplies base drive for transistor Q2, making Q2 
conduct, short circuiting the capacitors in the reset 
timer time delay circuitry . 

When the base drive is removed from tran­
sistor Q2, the reset timer attempts to time out and 
reset the integrator to the home position (step 10) . 
Device 50 again senses the fault and the trip signal 
gets as far as terminal 15 of the DRC-1 relay . Due to 

the fact that we were only set for two instan­
taneous tripping operations a tap screw was placed 

in positions 3 & 4 of the instantaneous selector . 
This energizes the IT relay opening the IT nor­
mally closed contacts and no more instantaneous 
operations can take place . 

Device 51 also senses the fault and after a time 
delay sends a trip signal to the breaker trip coil . 

This again places the station battery across the 
trip coil opening the breaker . Again the operation 
of the 52b contact in conjunction with the wiring of 
level 2 moves the stepping switch to Step 5. 

The reclose timer is energized through the 
moving arm of level 4, step 5 and interval three of 
the RECLOSE TIMER tap block . After the 
predetermined timer delay, SCR-2 turns on pick­
ing up the close relay . The close relay contacts 
energize the closing circuit, which closes the 
breaker main contacts, and prepares the stepping 
switch to move to step 6. When the 52b contact 
opens the potential at terminal 5 drops to zero and 
de-energizes the close relay . The stepping switch 
moves to Step 6. 

The reset timer is energized through the mov­
ing arm of level I, and step 6 and it will attempt to 
reset the integrator to its home position (step I 0). 

The fault reappears and device 51 goes through 
another time delay operation as no instantaneous 
operation was preset on the INSTANTANEOUS 
SELECTOR tap block. The breaker opens and the 
52b contact again energizes the stepping switch 
coil through level 2, step 6 and the normally close 
SS I contacts . This moves the stepping switch to 
step 7 .  The internal wiring of level 3 step 7 moves 
the stepping switch to step 8 .  This is the "lockout" 
step . The reclose timer is kept inoperative by the 

action of level 7 .  This level places a short circuit 
across capacitors C8, C9 and CIO . 

The reset timer is energized through the mov­
ing arm of level I, step 8 and the RESET TIMER 
tap block setting . The time delay capacitors are 
short circuited due to the base drive applied to 
transistor Q2 by the positive voltage on terminal 5 .  
The relay will remain in this condition until the 
breaker is manually or electrically closed . 

Close the breaker utilizing the I 0 I switch, the 
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TYPE DRC-1 RECLOSING RELAY -----------------------

reset timer will attempt to time out and reset the 
integrator to its home position (step 1 0). Assuming 
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 INSTANT AN EO US 
SELECTOR tap block (under this condition an  in­
stantaneous operation will take place). When the 
52b goes positive again , terminalS will go positive, 
but no signal reaches the stepping switch coil as 
terminal 5 is connected to the AR relay normally 
closed co.ntacts. At this point the AR relay is 
energized and its normally closed contacts are 
open. Therefore, the stepping switch remains at 
lockout. 

Since the relay was at step 8 after the last 
operation, the relay will remain at "lockout" until 
it is manually or electrically closed. If we now 
assume that the fault has been cleared and the 
breaker is closed in, the reset timer is energized 
through the moving arm of level 1 ,  step 8 and the 
"Reset Timer" tap block setting. With no base 
drive into transistor Q2, transistor Q2 will not con­
duct allowing the time delay capacitors C 1  to C3 
to charge up to a voltage of sufficient magnitude to 
make Z 1 conduct current into the base of tran­
sistor Q3 .  Transistor Q3 amplifies the signal which 
is applied to the gate of SCR- 1 .  SCR- 1 turns on 
placing the integrator coil across the regulated 
voltage through the integrator contacts (SS2) and 
the homing contact (HC). As the armature pulls 
in, the integrator contacts (SS2) opens, allowing 
the integrator to move to step 9. SCR- 1 fires again 
which moves the stepping switch to step 10 .  All cir­
cuits are de-energized except for step 10 ,  level 3 
which feeds a positive voltage to the base of tran­
sistor Q2 through a buffer circuit. This positive 
voltage makes transistor Q2 conduct, discharging 
the reset timer's time delay capacitors (C 1 to C3) 
and keeps the capacitors discharged when the in­
tegrator is at its home position (step 1 0) .  The hom­
ing contact (HC), a cam operated switch, is open 
at step 1 0  and keeps the integrator coil from being 
energized when at the integrator's home position. 
The lockout indicator and alarm relay were 
energized by level 3 ,  step 8, and will remain 
energized until the integrator is returned to its 
home position (step 10) .  The DRC- 1 relay is now 
reset and ready to go through a full sequence in 
line with the settings made at the beginning of this 
description. 

4 

CHARACTERISTICS 

Tripping Sequences 

The tripping sequences can be all instantan­
eous, all time delayed or any combination of 
instantaneous and time delayed as desired. 

Reset Time 

The reset timer can be set for 10 ,  1 5 ,  20, 40 and 
60 seconds resetting time. 

Reclose Time 

The reclose timer can be set for instantaneous, 
2, 1 5 , 30 and 45 seconds reclosing time for each 
reclosing interval or any combination of the 
aforementioned times. 

Operations to Lockout 

The DRC-1 relay can be set to lockout the 
breaker afer 1 ,  2, 3, or 4 operations . 

0 POWER REQUIREMENTS 

Station Battery - 48 - 125 VDC 

SETTINGS 

FRONT PANEL SETTING 

1. Reclosing Timer 

Tap screws may be placed in different 
numbered (reclosing times) taps for all three 
intervals or in the same number for all inter­
vals. A tap screw must be in each interval, 
otherwise the breaker will not close on that in­
terval .  When operating on less than 4 
operations to lockout, the reclosing intervals 
will be dropped starting with the third interval 
first; i .e . ,  for 3 operations to lockout the 
breaker will reclose in accordance with the tap 
screw in intervals one and two and then the 
DRC- 1 relay will proceed to lockout. The 
number above the tap indicates the time dura­
tion of the reclosing interval. 

2. Reset Timer 

Place tap screw in proper tap to obtain the 
desired reset time. The number above the tap 
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TYPE DRC-1 RECLOSING RELAV ______________________ I_.L_. 4_1_-6_6_7._38 

indicates the time duration of the reset inter­
val. 

3. Operations to Lockout 

Place tap screw in desired tap for obtaining 1 
to 4 operations to lockout. The number above 
tap indicates the number of operations that 
will occur before lockout is reached. 

4. Instantaneous Operation 

Do not place tap screws in the desired taps for 
obtaining instantaneous operation.  The 
numbers above the taps indicate which of the 
sequence of trips that would be instantaneous. 
For instantaneous operations on the first two 
trips, tap screws should not be placed in the 
taps numbered I and 2. Time delayed trips will 
occur on all positions that do have a tap screw. 
A tap screw must be placed in position 5 when 
time delayed tripping is desired during manual 
closing of the breaker. 

ADJUSTMENTS & MAINTENANCE 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory. Upon receipt of the relay, no customer ad­
j u stments other than those covered under 
"SETTINGS" should be required. 

Acceptance Check 

The following check is recommended to insure 
that the relay is in proper working order. Before 
proceeding, connect relay to breaker as per Figure 
6 or to auxiliary test relay per Figure 7. 

1 .  a) Instantaneous tap screws in positions 3, 4 
and 5 .  

b) Operation to lockout tap screw i n  position 
4. 

c) Reset timer tap screw in 1 0  second position. 

2 .  Trip open the breaker on the test relay and 
observe if the DRC- 1 relay opens and closes 
the breaker or test relay in line with the set­
tings made in paragraph 1 .  It will be necessary 

to trip open the device being controlled by the 
DRC- 1 after each reclosure until lockout is 
reached. The device being controlled by the 
DRC- 1 relay can be tripped open manually or 
electrically. The reclose timer should be two 
seconds plus or minus 5%. 

3. When at lockout, close the device being con­
trolled by the DRC- 1 relay and simultaneous­
ly start a stop watch. Time the interval that 
elapses before the integrator resets. The in­
tegrator will be resetting when the lockout 
light on the front panel of the relay goes out. 
This time should equal the front panel Reset 
Timer setting plus or minus 10%. 

Routine Maintenance 

All relays should be inspected periodically and 
the time of operation should be checked at least 
once every year or at such other intervals as may 
be indicated by experience to be suitable to the 
particular application. 

CALIBRATION 

Use the following procedure for calibrating the 
relay, if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order. (See Accep­
tance Check). 

1. RH-1 Calibration 

0 Place VTVM from terminal 1 1  of Reset 
Module 145 1  C38 to common test point. Ad­
just R H - 1  (rear sub-base) so that 18 VDC can 
be seen on the VTVM when terminals 1 and 2 
are energized with rated voltage. 

2. No calibration necessary. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for 
doing repair work. When ordering parts, always 
give the complete nameplate data. 
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TYPE DRC-1 RECLOSING RELAY-------------------------

INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS 

STEP 10 
INTEGRATOR H O M E  POSITION STEP 1 STEP 2 STEP 3 

Level l an d No CDnnection Connection Energize Same as 

R ESET T I M ER To en ergize reset timer step # I  

TAP BLOCK reset timer time delay * 
SETTING if  required circuit t 

Level 2 Pu lses 0 Energize Pulses 0 Energize 
integrator to Aux integrator to Aux 
step I when relay step 4 when relay 
52b closes 52b closes 

Level 3 and Su pplies base Pulses No connection Pulses 
OPERATIONS TO drive for Q2 integrator to integrator to 
LOCKOUT TAP to keep reset step 2 when step 4 when 
BLOCK SETTING timer st for one set for l or 

in operative operation to 2 operations  
lockout  to lockout 

Level 4 and No conn ection Energize N o  connection Energizes 
R ECLOSE T I M E R  reclose timers reclose timers 
TAP B LOCK time delay time delay 
SETTING circu it circu it 

through through 
interval one interval one 

Level 5 Make contact Make contact No connection N o  connection 
between between 
terminals 1 6  terminals 1 9  
and 1 7  and 1 7  

Level 6 and Pick up IT Picks u p  IT Same as Step Picks u p  IT 
INST. TAP relay with relay with # I  relay with 

tap screw in tap screw in tap screw in 
position I position 2 position 3 

• • • • 

Level ? Short circuits No connection Same as N o  connection 
reclose timer Step # 10  
time delay 
capacitors 

t I f  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. 

6 

STEP 4 

Energize 

reset timer 

time delay 

circu it t 

Pulses 
integrator to 
step 5 when 
52b closes 

No connection 

No connection 

No connection 

Same as Step 
#3 

• 

Same as 
Step #10 
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TYPE DRC-1 RECLOSING RELAY ___________ ____________ I . _L • ...;.4-'-1 -""-88:.:.7.:.:. 3�B 

INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont'd) 

STEP S 
INTEGRATOR STEP S STEPS STEP7 Lockout Pos. 

Level 1 and S ame as Energizes Same as Energizes 

i RES ET TI MER step # l  reset timer s tep #I reset timer 

I TAP BLOC K  * time delay * time delay 
S ET TING circuit t circuit t 

Level2 0 Energize Puls es No connection No connection 
Aux integrator to 
relay step 7 when 

52b closes 

Level 3 and Pulses N o  connection Pulses Energizes 
OPERAT IONS TO integrator to integrator to lockout 
LOCKOUT T AP step 6 when step 8 indicator, 
BLOCK SET T IN G  set for I,  2, 3 alarm relay 

op erations to and terminal 7 
lockout 

Level 4 and Energizes No connection No connection No connection 
RECLOS E T I MER reclose timers 
TAP BLOC K time delay 
S ET T ING circuits thru 

in terval 3  

LevelS No connection No c,1n nection No connection Make contact 
between 
ter minal 16 
and 1 7  

Level 6 and Picks up IT Same as  Step Picks up IT Same as Step 
IN S T. TAP relay with #4 relay with #7 
BLOC K SE TTING t ap screw in • tap screw in • 

Position 4 p os ition 5 
• • 

Level 7 N o  connection Same as Step Same as Step Same as Step 
Step # 10  #10 #10 

I 
t If fault is cleared, 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. 

STEP9 

Energizes 

reset timer 

time delay 

circuit t 

No connection 

Energizes 
terminal 1 8  
with battery 
p ositive 

No connection 

No connection 

Same as Step 
#I 

• 

Same as Step 
#10 
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TYPE DRC-1 RECLOSING RELAY------------------------

CIRCUIT 
SYMBOL 

R l  
R2 
R3 
R4 
RS 
R6 
R7 
R8 
R9 
R I O  
R l l  
R 1 2  
R l 3  
R l 4  
R I S  
R l 6  
R l7 
R l 9  
R20 
R2 1 
R22 
R22 
R22 
R23 
R23 
R23 
R24 
R2S 
R2S 
R26 
R27 
R28 
R29 
R30 
R3 1 
R32 

0 R33 

• All resistor values in Ohms 

C l  
C2 
C3 
C4 
cs 
cs 
C6 
C6 
C7 
C7 
C8 
C9 
C IO 
C l l 
C l 2  
C l 2  
C l 3  
C l 3  
C l4 
C I S  
C l 6  

8 

ELECTRICAL PARTS LIST 

DESCRIPTION 

RESISTORS (values In Ohms) 

47,000 I /2W 2% 
4 .7 K  lj 2W 2% 

1 1 8,000 I /2W 1 %  
174,000 1f2W 1 %  
232,000 1 /2W 1 %  
4S3,000 1 /2W 1 %  
66S,OOO 1f2W 1 %  

2,700 1f2W S% 
1,000 1f2W S% 

10 1 /2W S% 
649,000 1f2W 1 %  
442,000 1f2W 1 %  
22 1,000 1f2W 1 %  

28,700 1f2W 1 %  
2,670 1f 2W 1 %  
1,200 1 /2W S% 

220,000 1f 2W S% 
2,700 1f2W S% 
1,000 1f2W S% 

220 I /2W S% 
10, 600 2SOVD C S% 
s,ooo 1 2SVD C  S% 
1,400 48VD C  S% 
S,600 2SOVD C S% 
2,SOO 1 2SVD C  S% 

S60 48VD C  S% 
1 00 3W S% 
100 2SW (48 VDC) 
soo 2SW ( l 2SVD C) 
7 . S  3W 

100 3W S% 
1 00 3W S% 
100 3W S% 

10 1 /2W S% 
82,000 lf2W 2% 
1 0,000 lj2W 2% 
2,000 2SW (2SO VD C) 

CAPACITORS 

100 M FD 6V 
100 M FD 6V 
To be determined in test 

.2S M FD 200VD C 
6.8 M FD 35VD C  

(2SOVD C) .2S M FD 200VD C 
10 M FD 1 SOVD C 

(2SOVD C) 10 M FD 400VD C 
.S M FD 200VD C 

(2SOVD C) .047 M FD 400VD C 
I SO M FD 6V 
To be determined in test 

100 
33 

I 
(2SOVD C) 

(2SOVD C) 

M FD 6V 
M FD 20V 
M FD 

I M FD 400VD C 
I M FD 
I M FD 400VD C 

.047 M FD SOY D C  

.047 M FD 200VD C 
22 M FD 3SVD C  

S% 
S% 

10% 
20% 

20% 

10% 

S% 

S% 
20% 
20% 

20% 

MANUFACTURER 
DESIGNATION 

629AS3 1H72 
629AS3 1H48 
837 A I 3 1HOS 
837 Al 3 1H04 
837 A 1 3 1H07 
836AS03H87 
837 A 1 3 1H06 
1 84A763H37 
1 84A7 63H27 
1 87 A290H01  
837 A 1 3 1H01 
837 A 1 3 1H03 
836AS03H80 
837 A 1 3 1H02 
836AS03H36 
1 84A763HS3 
1 84A763H83 
1 84A763H37 
1 84A7 63H27 
1 84A763H I I  
1 267 3 1 3  
1 20S2 1 4  
1 267292 
1 267 30S 
1 267299 
1 267282 

763A1 27H20 
1 207238 
1 202S22 
18SA209H09 
763A I 27H20 
763 A I 27H20 
763A1 27H20 
1 87A290H01  
629A531H78 
629AS3 1HS6 
1 267296 

1 84A66 1H06 
1 84A661H06 

1 87 A624H02 
1 84A661H IO  
1 87 A624H02 
27D S476H09 
862A I77H02 
1 87A624H08 
763A2 19HOI  
1 84A661H08 

1 84A661H06 
1 84A661H I I  
1 87A624H04 
764A278H02 
1 87 A624H04 
764A27 8H02 
848A646H07 
849A437H04 
1 87AS08H I7 www . 
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ELECTRICAL PARTS LIST 

CIRCUIT DESCRI PTION MANUFACTURER 
SYMBOL DESIGNATION 

TRANSISTORS 

Q2 2 N3417 848A85 1 HO I 
Q 3  2 N3417 848A85 1 HO I 
T4 2 N3417 848A85 1 HO I 
T 5  2 N3417 848A85 1 HO I 
T6  2 N34 17 848A85 1 HO I  

ZENER - DIODES 

Z l  I N748A I 86A797 H l 3  
Z2 I N748A 1 86A797 H l 3  
Z 3  I N748A 1 86A797 H l 3  
Z4 I N748A 1 86A797 H l 3  
Z 5  I N748A 1 86A 797 H  1 3  
Z 6  I N748A 1 86A797 H l 3  

Z7 to Z I I  IR2 00 629A369HO I 
Z l2 1. 5KE200 87 8A6 1 9 HO I 
Z l 3  I N3686B I 85A2 12 H06 
Z l 4 I N957 B I 86A797 H06 
Z l 5  I (2 50VOC )  1. 5KF200 87 8A6 1 9 HO I  

THERMISTOR 

T H- 1  20 504 I 85A2 1 1 H07 

CONTROLLED RECTIFIERS 

SC R- 1 K l l 49- 1 3  I 84A640H l 3  
SC R-1 (2 50VOC) K l l 49- 12 1 84A640H l2 
SC R-2 K l l 49- 1 3 1 84A640H l 3  
SC R-2 (2 50VOC )  K l l 49- 12 I 84A640H l2 

RECTIFIERS 

03 I N4822 1 88A342 H l l 
04 I N4822 1 88A342 H l l  
0 5  I N645A 837 A692 H03 
0 6  I N4822 188A342Hll 
07 I N4822 1 88A342 H l l 
0 8  I N4822 1 88A342 H l l 
D9 I N645A 837A692 H03 
DIO, D l l, D l2 (48 VDC) I N4822 1 88A342 H l l 

MISCELLANEOUS 

IJ Lockout indication 524 1 0-993 1 83A82 5G05 
RH- 1 Potentiometer Series 43-2 50 7 62 A790H04 
AR Alarm relay 2 50Vdc 54 1 05 1 4H l 5  
A R  Alarm relay 12 5Vdc 54 1 05 14H06 
AR Alarm relay 48Vdc 54 1 05 14H08 
Aux Auxiliary relay 48Vdc 54 1 05 14H I 8  
Aux Auxiliary relay 48, 2 50Vdc 54 1 05 1 4H I 9 
IT Instantaneous relay 2 50Vdc 541 05 14H I4 
IT Instantaneous relay 12 5Vdc 54 1 05 14H05 
IT Instantaneous relay 48Vdc 54 1 05 1 4H07 
CR Close relay 2 50Vdc 54 1 05 14 H I 4  
C R  Close relay 12 5Vdc 54 1 05 14H05 
CR Close relay 48Vdc 54 1 05 1 4H07 
ss Stepp ing switch 2 50Vdc 205C6399G03 
ss Stepp ing switch 12 5Vdc 2 05C399G02 
ss Stepp ing switch 48Vdc 205C399GOI 

9 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE DRC-1 RECLOSING RELAY------------------------
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TYPE DRC-1 RECLOSING RELAY------------------------

13 

2 ZENER DIODES IN SERIES 
I FOR 250 VDC 

6��--�--------���==����1
l

S�S3--�--------------4-------0PERATIONS IT TO LOCKOUT RESET TIMER 
10 15 20 40 60 3f----�r---�----------------�--+--���r>�---+�� 

,::•:1�· � �-____s!LE'-!..' VEo=_l :12.._. ' "- �:=- .----,-6-----
�
_j� "6 �� �� �� �"( �� ��-H-C- ----

1: 
f--------<�--+-+-' L-----t-+-----li----+H-<8' : D3 

D6 l 

0-:t_cR 

�,t-

ss2 SJ CRT I 8 D4 
SSI

LEVEL l �UDII Aux.!: ,L 13 8 � 8 �-� "' l" cr 

I
I 012 � I ZIZL� 

I z15'r Rl 

I �I 
11

2 
� 

D5 Z 1 
Z�4 112 03 
L:' D7 

IC15 � Cl' C2 C3 T C4 
SCRI 

l.£14 ____ -------
1 RESET 1451C ---J::---

..-- �0 I 
2� ,--T-2P (�---+-----+--- R24 �----.-�u--� 

2 ZENER DIODES ---._ 
IN SERIES FOR Zll CR �-+-----� RH I 250 VDC LEV�?� 

?

w-
T �-·---

-
---';'"',"'""• ------ -----

t �!--- lo 
10 

zr--��--+---+-� �� L-�---J-<�8�------

® ®I @5H--+-+-<·'E-'3=-----1-@D--

Cl3 
20 r------1f----+--' 

RECLOSE 
TIMER 

® ®I® I 4 -®--
@)®I® ' 5 R13 

@ @ I @>+--+--+----<(<:' ...:6 ____ _,-@D--
Z2 D9 � \h,_) T6 

Q) CD!q> I 7 -@O--
�kbi0 CD I � 111 }---j.--....JI I [@. � T5 ::. f 

SCR 
2 

( 

'"" " ' L "" " T'" T'" T cw 
RECLOSE 670f 

16 1-------------;i�==� ' nor '<= �TP-COM. 

/2 ZENER DIODES / IN SERIES FOR 
1 T zg 250 VDC 

R29 

0 Fig. 2. Internal Schematic of Typ6 DRC·· 
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38GOI _ ____j 

Z6 
Z5 
Z4 
Z3 

. FT 32 Case. (250 Vdc) 
' Relay m -

A A 

RFS STOR STY F �0 REF S I LI CON 

,, 862A378H34 22 1,000 0 1/2W COHTROLLEO SW STYLE HO. 

R17 184A763H83 220.000 0 1 /2'1>' SCQ-1 SCR-2 184A6110H\l 

R1 837A 1 3 H�:'') 118.000 rl 1/2W 

R4 837At31HOll 174.000 0 't/2W 

Rl 837At3'1H07 232.000 0 1/2W 

" 836A503H87 Ll53.ooo 11 1/2w RECTIFIER STYLE NO 

R7 837A·,·3tH06 665.000 G t/2w 03·D4-0&-07-0!·010-011· PIZ 188A3li2H11 R�-R\9 't84A763H37 2. 700 11 I /2W OS - 09 837A692H03 
R9-R20 t8liA763H27 1.000 fl 1/2W 

R't0-R30 't87A2'!0HO't 10 n 112w 

R'tl 8 7At3iKOi 649.oon n ·,f2w 

R12 837A131H03 442 000 0 1/2W 

R13 836A503H80 22't 000 ll 1/2W 

R14 '837AtJIH02 28.700 n ·dzw 

R\4/:::. 629A531H84 \5 MEG 't {2W 

R't5 836A503H36 2,670 11 1/2W 

R16 18LIA763H53 12 000 0 1/2W 

R2't \84b.763Wt't 220 :. 1 {2w "'" ""' .. R22 1267313 10,600 !l. POT ,,, 762A790Hn4 
R2e 185A209H09 7.S.fl 3 W 

R23 1'267305 5600!!. TEL RELAY t<R\ 5410 111-H 
TEL-mAY 1 IT)(AR) 5111D51�HI4 

R24·R27·R2B·R29 763A127H20 100 ll JW TEL- RELAY(AIJX) 541D514HI!II 
R I 1267296 2000 !l. 25 w___ STEPPING SW. 205C399G03 

AMBER L:TE 183A82SGOS 

R2 629A53JH48 4,700A 1/2 W 

R31 629A531H78 82,000 .n. 1/2 w 

R32 629A531H5 6 IO,OOOA 112W Rll 185 A209H21 sooon.- 10w 

"'" OTOR STYL REf - C2 - 184A661H06 100 lo!FD 6V 

C3 TO BE DETfRMI �ED IN TEST 

'" t87A62L+h02 25MFD. 200VOC cs I87AbZ4 HoZ .2..�Mf.i) zooVt>C 
C6 8bl.A!77HDZ IOMFD �� 
C7 7b3A2-19Hol • o47 MFD �\lPG 
C8 18L+AE6Hi08 150 MF·J 6V 

C9 TO BE DETERMINED I'M TEST 

, , , \84A66tH\'t 33MFO 20V 

C't2-Cd 764A278H02 I MFD 400 VDC Cl4 848A646H07 .047 MFD �ovoc 
Cl5 849A437H04 .047 MFD 200VOC 

TR.l�S I STOR T4 TO T6 8'td.I..8SiH02 2H3417 

Q2-Q3 848A851H02 2N3417 

THERMISTOR STYlt. !1(1 REF. 

TH-1 1c5A211H07 20504 

I �"t � D I ont STYLE MO 'f 
7 ' "  1 86�737H13 IN7t+8A 

77 T Z't't 629A369�0-t 1R200 

Z't2- Z IS 878A6l9HOI 1.'5K£200 
Z13 185A212H06 IN36868 

Z14 186A797H06 IN.9�71 

D.= RECLOSE TIME 10 TO 50 SEC. 0, RED HAN OLE ON FT CASE. 

HC INOICATES"HOMING CONTACT"ON STEPPING SWITCH. 

SS-I,SS-2 B ss-3 INDICATES"SELF STEPPING CONTACTS"ON STEPPING SWlTCII. 

REF. 
111'7-ll 

REF. 

IH\j822 

IN645A 

• f 
SERIES ljJ 

,..,., l"> YOC 
250Vl>C 
:uo , •• 

S2410·113 

I.L. 41-887.38 

Sub. 5 
(1321 075) 
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TYPE DRC-1 RECLOSING RELAY ______________________ ....:.:I.:=L-�4:..:.1 -..:.. 6 .::6 7....:.:. 3=-B 

31 

&�c:� --fHHJ-- c 3 ---GOI- ----

(\J 0 (!) 
-em-- � � -(ilJ c y -[ __ �-�-J 

00 � � u -
l[) 
<;;t � -

- R3 f--
- RY I-
- RS � 
- R5 I-
- Rl -

/9 

�- __ 

-

-

----@ill- @> =,§ Q3 -
� 

-{ill]- SJ -=-----[g3J- SCR I 

J cs @ -1JJlj� � 

--QD-� --oo---jg0- ]]3 
I - ----� -

0 Fig. 3. Component Location of Reset Circuit Board of Type DRC-1 Relay. jL----c-6 r 

19 ___ _ �- _ __ , 

---�� 
0 Fig. 4. Component Location of Reset Circuit Board of Type DRC- 1 Relay. (250 Vdc) 

Sub. 2 
( 145 1 C74) 

Sub. 2 
( 145 1 C73) 
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TYPE DRC-1 RECLOSING RELAY-------------------------

16 

---oo- � -1+ o9 l-
TG ---illQ}- -m Q) 1 C8 +� 1 R l 5 � -1]][}-

\{) 8 �1 R l 4  � 
(D 4 +� 1 � 0 TH - 1  CIO R l 3  1'- -o-U) --aiD- T4 T5 � .:!:.[IT}- © (Q) � Rl2 --an±-

..±.an- � � � 
19 ---{]ID- I 

� -� 
Fig. 5. Component Location of Reclose Circuit Board of Type DRC- 1 Relay. 

I 5 N,,..,8tPS A�[ I'< "'H:H "H[ 
P"STilY• 
SCL05l0 

,,, STEP lJ (t<QME PQSI'LCNI 
3 HC 'S H0� NG :::;f. "ACT :'.. S"TPP NG 5"'1T(�. V.H :>j CP� ... S O'ILY NhE'• 

SINIC'< '5 :.· "�'-'£ P:S • :)N , ST�P 10) 

o4 551.2,3 ARE SE-' s·EPP 'JG �CNrA��S "HICK C:PE'. WH[N[\I[P 
55 COiL I S E'.E�G ZEJ 

T TRIP[ONTACT 

C - CLOSE CON�ACT 

POSIT' ON 

SLIPH!IP CQNTACT (ArTER TRIP CONTACT) 
R'EIIIAINS CLOSED WHE'I CCNTROL HA•.OLE 
IS R£LEASEO AFT[R �ANUA_ TRIP 

t- SPPSURGEPROTECTION CAPACITORS, 
TO BE USED oi!'H[N SURGE iOLTA(;[ 
IIIA.f EXCEED 2:>00 >OdS PEA� 

RESET 
TIMER 

"' 
\OPEN IN 510 ONLY 1 

11 
" 

LOCKOUT {�' ALAAM
�

A ll 12 

0 Fig. 6. External Schematic of Type DRC- 1 Relay. 

Sub 3 
(837A292) 

INSERT TAP SCREW 
IN ALL HOLES WHERE 
I.T t:!QI DESIRED 

Sub. 7 

(1457C19) 

·-""'"""'' 
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TYPE DRC-1 RECLOSING RELAY����������������������I=.L�.4�1=��87���B 

0. C. 

SUPPLY 

\f 

DC 
"'" 

DC 
NEG 

O RC R ELA Y 

( 

N G- 6 
A U X. RELAY 

SVI I TCH  T YPE F U N CT I O N  -------
A SPST I N STAN TAN E O U S  T R IP PIN G 

8 SPST TIME DELAY TRIPP I N G  

c OPST T RIP S W I T C H  

0 SPST CLO SE S W I TC H  

E TELEPHONE RELAY 

R C - R E S E T  C OI L  

OC- OPE R AT I NG C O IL 

C C - C O I L  lnERRUPTIN G C O N T A C T  

S ub  1 
3524A52 

Fig. 7. Diagram of Test Connection for DRC- 1 Relay. 

1. S ��I['S UE THE �JEP POSIT! OM 
1• WMICH THE COnTACT IS Cl�IO 

%. HH"�G S.;ITCH �i(HS IN �-Ep 10. I�OME <>Q�ITOOtj) 
) HC IS MO,.ING CONTACT 0� ST(PPI,.G SWITCH, 

WHICH OPENS ONLY Wll[ .. SWITCH IS AT HOME 
POSITION(SHPIO) 

4 ��..:·iH�:�v��L;s'Z5r�P11�GE;�A'"o',���s WHICH 

Ill - IHlnUD!-OffSWITI)I I '��1/.8,(: �l\�lt\1!1M. "" 
U - �IICUIT UUIEI 
UJ - IU.UUCLOSIIGCOilAUl. 

(COIITACI CLOSES OY�IIG 
NEUUClCSIIG) 

71 - HCIEUf 
ltl ·- SIUUT 
7tY • fii-Z IEUT 
IKO - UIIIU CI/T� 
Ml • �SiOCIQUT I£Ul 
ItT - UUlUCONnOLtwlTtll 

T • Tlii"Q)OjUC'f C • ClDR CO�t.\CT 

TO { 
8REI.I(ER CUISJNG 
CIRCUIT 

n • &JPn1,. C:O�TAC'T,.Htii-Tl'llf' CO�T•CT 
IIIIMAI�S CUlUO WHO. COIHl'IOL MIWJU: ISIIEU•sto .tn"EII �OI.lllllf') 

� - !t·t�rl''f{�C'T��icViti�:s ·- US[ 51<1HDEO CDNTIIOL Cl.l�[ ,011 
SWITC�U�O IIUI>IS WH[�E �UIIGE YOlTI.G[ NoiiT [�C[[O UOOVOLTS J'[I.K 

" 10 '" 1 
9x "' 

"" ' 
m • " " 

" " 
c• 

" • 

.. 

" :;;; 

FOR LOAD TAP CHANGER 
LOCKOUT- CLOSED IN 
MORNAL ANO L0CI(0UT 
STATES ONLY 

79 I 
"' {Qj:>E'- 'N $10 0NL.Y. 

51 THRU 9 
(OPEN IN SIO ONLY) 

79 

l.DCKOUT {� AR 
AURN � 

" 

0 Fig. 8. External DC Schematic for DRC-1 with SX. 

INSERT TAP SCREW IN KOLES 2.3.4.&5 

S7 8 

Sub. 7 
(1457C18) 
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TYPE DRC-1 RECLOSING RELAY-------------------------
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DC 
eo; 

cc iif 
�c - -----; -

"'' 1

1

43 

T . "', 

DC 
t' 

�----'!_.__ ______ _ 

� 
1 S NUMBERS ARE THE STEP POSITION 

IN WHICH hi[ CONTACT IS CLOSED 

2 STEPP<NC SWITCH STARTS ''> STEP 10 ( HOME POSIT ION ) 
� HC IS HQ�ING CONTACT ON STEPPING $WrTCH,WI11CH OPENS ONlY oiiHEN 

S'NITCI-< •S AT HO�E POS ITION I STEP 10) 
-.. 55:,2,3 ARE SELF-STEPPING CONTACTS WHICH OPEN WHENEVER 

SS COIL IS ENERGI7>� 

43- �'<EC .. OSE ON-OF� S"'"TCH 
A ·CLOSED IN AJT0(RECL05EII0N) PCS'TrQN 

�-CLOSED IN '-1ANJA • .  REC.OSER 
OFF! POSITION 

� - INSTANT Ov EIIC��R[';T �,.!SE 
50N - IN$T,I,'j� Q,'ERC� RR['. • c;;:rQ�'.:: 
51 - Tl""[ OvEI!CvRIIE'<T P><�SE 
5lN- TIME OVERCUIIR[',• GI'IO ... D 
52 - CIRCUIT BIIEA�EII 
79 -TYF'E CRC I'I[LA¥ 
168-BUS LOCKOuT "Et.AY 
101- IIRE.AKER CUNTRQ� SWITCH 

T - TA IP CONTAC T 
C- CLO!£ CONTACT 

IT· SLIP TAIP CO�TACT IAFTEI'I·TAIP CO�TACTl 
MMAINS ClOSED WHE.� CONTI'IQL 1-IANOL[ 
IS MLEASED AFTER �A'IUAl T"IP 

lfl'fi'SIJAOE PROTECTION CAPACITORS, 
TOll USlO ,oiMEN SUI! II[ �OLUG[ 
MAl' llCCllD Z�OO VOLTS PEAK 

USE SHIELOEO C CNTROl CABlE FOR 
SWITCHYARO RUNS WHERE SURGE VOLTAGE MAYEXCEEO 2!100VOLTS 
PEAK, 

oc "' 

! 

" jj " T4 CR 

" T 
ll 

1'0FILOAOTAF'CMANG£FI{� 
LOC�OUT·Cl.OS�O IN 
NO"MA'- A""C LDCKO,JT 1.l 51,10 liATES ONLY 17 n !I � 

0 Fig. 9. External DC Schematic for DRC-1 with CVE- 1.  

INSERT TA� SCREW 
IN lL.l HOlES WHERE 

I.T�OESIREO 

HC CLOSED ON ALL PQSITI')",S a� T 10 

oc 
"' 

HS �5?X [ ������iE I I I I I I I I I 

,,1��:�:·�,�-:··i: �: 1�6 
""""' 9 l, 
CO IL TYPES I IT " iO �- 79X 

s �u�SE" "! "' ITEP POS no� I 
� ., c' T•E cor'' r 1 •<o sx l 1·;pp lOG 5•' TC• <""II 1' : ·ro 10 1--.0"E PO�I 

l ;�,�5" "g��� g���·;:£�� ss:,���":; :r*�;=E 
'CIS I toO� 15TE' 10) 
���·.:·;"�:�.��L�s SC"�1PLP

1
1� �[��R"r.t1���S *"IC� 

CVt•l S>�C�RO·V[R••£� �[.�T(I>jT I!!A,2.0I 
l[(lQS[ O•·Cff !WIT()I TO { � :�1���� ��

T
�Ou1��1J:2�5�(�';1rr\ 

u 
Ul JI(H[. (,QS10GC01l1UI. 

(CCU1CTnOSESOUIIIG 
NUlEI Cl�SIJI) 

n - OICI[UI 
7tl • SIIEUI 
7t1 • lU-21tUI 
15C4 - C!U!UCUl.o.rT 

- �S i�CIOUT UUl 
• AE11U Cl)llnOl S"IITQ 
l ·TfiiP(DIIU.C'T 
C · ClDSltof(T1Cl IT-a.J•U,ctliOT&C'T ':;lr �{::f�1::o��;c,�Tll0l 
�-!i:l TE:S 

*- t�!���i��:�Eu.�r(O z 

8REAKER 
ClDSINO 
CIRCVIT 

TR8·Z 

"' T " 
" 

" jj 
CR 

FOR LOAO TAl" C HANGER 
LOCKOUT- CLOSEO IN 
NORMAl A._O LOCo<OUT 
STATES ONLY 

51 THAU9 

79 
' 

(OPEN IN 510 ::NLY'l 

"' 
(OPEN .N 510 ONLY, 

" 
" 

LOCKOUT {� .. ALARM � 
" 

0 Fig. 1 0. External DC Schematic tor DRC-1 with SX and CVE-1 .  

Sub.6 
(1457C20) 

Sub. 7 

(1457C21)  
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<0 

;4 

STEPPING SWITCH 
INTEGRATOR 

f\ 

FRONT VIEW 

RECLOSE TIMER 
TAP BLOCKS 

RESET TIMER 
TAP BLOCK 

OPERATIONS TO 
LOCKOUT 

TAP BLOCK 

INSTANTANEOUS 
SELECTOR 
TAP BLOCK 

LOCKOUT 
INDICATOR 

RECLOSE 
MODULE 

0 Fig. 1 1. Type DRC-1 Relay. 

REAR VIEW 

CLOSE 
RELAY 
(CR) 

INSTANTANEOUS (IT) 
TRIP RELAY 

AUXILIARY 
RELAY 

-1 < 
"tt m 
0 
:a 
0 I .... 
:a 
m 
0 r-
0 
0 
z 
C) 
:a m r-
� 

!-.... .... 
a, m ..... w Ill 
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2 0  

1 .59 4 
(40.49) 

j+ 6. 063� 
IU54.00) 

--�--------,---�n 

9.625 
( 244.48 ) 

+ �--�--���L--+4+-1 19.250 
( 48 9 . 00) 

'---t--1� j_ i .. 375 
(161.9 3 ) 

LARGE INTERNAL. 
8 EXTERNAL 
TOOT H 
WASHER 

.190-32 SCREW 
SMALL 
EXTE R N A L  
TOOTHED 
WASHER 

SPACERS FO R 
THIN PANELS 

5/ 1 6- 18 SC REW 
(FOR THICK PA NELS 

USE 5 /16-18 STUDS) 

INTERNAL- EXTERNAL 1. 8 13 
TOOTHED WASHERS (46.0 5 ) 

8 .938 
(227.0 I ) 

9.250 
(235.00) 

t----- 2.938 
(74.63 ) 

PA N E L  C UTOUT 8 DRI LL I NG 
FOR SEM I - FLU S H  MTG. 

Fig. 12. Outline and Drilling for the Type DRC-1 Relay in the FT-32 Case. 

(570 7903) 
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Westinghouse I.L. 41-667.3A 

INSTALLATION • OPERATION • MAINTENANCE 

TYPE DRC-1 RECLOSING RELAY 

APPLICATION 

The D RC- 1 is a multi shot reclosing relay for 
initiating the closing of a circuit breaker following 
protective relay operation. 

Experience indicates the vast majority of cir­
cuit faults are of a temporary nature. H igh speed 
tripping and high speed reclosure minimize 
damage and system disturbance. Only sufficient 
dead time for arc deionization need be allowed 
before reclosing. 

Another important function of a reclosing 
relay when used in distribution circuits is to allow 
instantaneous tripping to protect a fuse for tem­
porary faults and, by cutting out the instantaneous 
trip prior to the next reclosure, to allow the fuse to 
operate, minimizing the outage area for perma­
nent faults. 

The DRC-1 provides: 

1 .  U p  to 3 reclosures to lockout. 

2 .  Flexible tripping sequence, all instan­
taneous, all time delay or any combination 
in any sequence of time delay and instan­
taneous. 

3. Static timing and semi-static control . 

4. Reclose timing adjustment 0-45 seconds. 

5. Lockout alarm contact and indication. 

6. Adjustable reset initiation 1 0  to 60 seconds 
following successful reclosure . 

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

8. Optional instantaneous trip fol lowing 
manual closing from lockout position. 

CONSTRUCTION & OPERATION 

The Type D RC-1 Relay is composed of ( l )  an 
integrator (2) reclose timer printed circuit board 
(3) reset timer printed circuit board (4) alarm relay 
(5) instantaneous trip relay (6) close relay and (7) 
lockout indication . All timing functions are ac­
complished through the use of semiconductor 
components.  The identification of all components 
and their locations is shown in figures 1 ,  2 and 1 1 . 

Reset Timer Board 

Reset Timer - The reset timer is controlled by 
the integrator and the auxiliary switches on the 
breaker. The front panel settings allow a choice of 
5 different times for the resetting interval. The 
time delay circuit is of the quick reset type. This 
enables the reset times to always be consistent with 
times indicated on the front panel . Refer to figures 
3 and 4 for component location and board layout. 

Reclose Timer Board 

The reclose timer is controlled by the in­
tegrator. The front panel setting allows a choice of 
5 different time for each interval of reclosing. The 
time delay circuit is of the quick reset type which 
allows a specific timing circuit to be used for all 
reclosing intervals. Refer to figure 5 for compo­
nent and board layout. 

. ·lll fJO.Isihle colllingencies '>t'hich mar arise during installation. operation, or maintenance, and all 

details and mriations of this equipment do not purport to be covered by these instructions. !/further 

in/mlllation is desired hr purchaser regarding his particular installation. operation or maintenance of 

hi1 Cl.fllifJ/Ilent. the lo('(d Westinghouse Electric Corporation representatil'e should he contacted. 

SUPERSEDES I.L. 41-667.3, DATED OCTOBER 1978 
0 DENOTES CHANGED SINCE PREVIOUS ISSUE. 
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TYPE DRC-1 RECLOSING RELAY ______________ _ _ _______ _ 

Integrator 

The integrator is a continuously rated stepping 
switch that responds to signals from the reset timer 
board, 52b contact, close relay and sequences the 
relay through its preset functions. 

Close Relay 

The operation of the close relay is controlled 
by the operation of a breaker auxiliary switch and 
reclose timer. 

Alarm Relay and Lockout Indicator 

The alarm relay and the lockout indicator will 
be energized when the integrator is in the lock out 
position. 

Instantaneous Trip Relay 

Operation of this relay is controlled by the 
integrator and the settings on the instantaneous 
tap block. 

Theory of Operation 

Operation of the D RC- 1 relay will be described 
with the aid of Figures 1 and 6. We will assume 
that the DCR- 1 relay is set for two instantaneous 
and two time delay operations and that a perma­
nent fault occurs on the line beyond being 
protected. 

Device 50 picks up and sends a trip signal to 
terminal 1 5  of the D RC- 1 relay through the nor-

0 mally closed contacts of the IT Relay and out 
terminal 10 and the breaker opens .  

When the 52b contact in  series with terminal 5 
closes, battery positive is placed across the in­
tegrator coil through the 52b contact, the normally 
closed integrator contacts (SS 1) and level 2 Step 10 
of the integrator. As the armature of the integrator 
picks up the normally closed contacts of the in­
tegrator (SS1 )  open, stopping current flow. The in­
tegrator armature compresses a spring when the 
coil is energized. 

When the SS 1 contacts open and the coil is 
de-energized, the spring moves the take-off arm to 
step 1 .  

2 

The reclose timer is now energized through 
the take-off arm of level 4, step 1 and interval one 
of the RECLOSE TIMER tap block. With the 
input removed from the base of transistor Ts, 
because of the closing of the 52b switch between 
battery positive and terminal 5 and 20 (DRC- 1 
relay), the resistor-capacitor timing circuit com­
mences to charge to a voltage that will be suf­
ficient to allow current to flow into the base of 
transistor T 6 through zener diode Z2. This signal 
is amplified by transistor T 6 and applied to the 
gate of SCR-2 turning SCR-2 on and placing the 
the close relay across the battery positive through 
the 52b contact (terminal 5, terminal 20). The CR 
contacts energize the closing circuit, which closes 
the main contacts for the breaker and prepares 
the breaker for another tripping operation. When 
terminal 20 loses its positive voltage, due to the 
opening of the 52b, the close relay drops out. The 
CR contact also energized the stepping switch 
coil which compresses a spring. When the 52b 
contact opens, the coil is de-energized, the spring 
moves the take-off arm to step 2 .  

When the breaker has  closed, terminal 20 
goes to zero and base current is applied to tran­
sistor T 5 discharging the time delay capacitors 
(C8, C9 & C 1 0) on the reclose timer (board 
670B 1 1 5 on Fig. 1 ) ,  thus setting it up for the 
next reclosing interval. 

The reset timer (board 145 1C38 on Fig. 1 )  
was energized through step 2 ,  the take-off arm 
of level 1 ,  and the RESET TIM ER tap block. 
The time delay capacitors (C 1 to C3) were kept 
inoperative by terminal 5 being highly positive 
and supplying base drive for transistor Q2, this 
kept the time delay capacitors short-circuited. 
With the breaker closed and base drive removed 
from transistor Q2, the time delay capacitors will 
start to charge up and attempt to turn on SCR- 1 
and reset the integrator to its home position 
(step 10) .  Device 50 will trip open the breaker 
before the reset timer sends a signal to SCR- 1 to 
reset the integrator. 

0 Since the DRC- 1 Relay was set for two in­
stantaneous operations, a second instantaneous 
trip takes place in a similar manner to that which 
was described for the previous operation. When 
the 52b contact in series with terminal 5 closes, 
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TYPE DRC-1 RECLOSING RELAY -----------------------'·L_._41_·_66_7_·3_A 

battery positive is placed across the integrator 
coil through the 52b contact, the normally closed 
AR relay contacts, the normally closed integrator 
contacts (SS I )  and level 2 step 2 of the integrator. 
As the armature of the integrator picks up, the 
normally closed contacts of the integrator (SS 1 )  
open, stopping current flow. The integrator 
armature compresses a spring when the coil is 
energized. 

When the SS contacts open and the coil is de­
energized, the spring moves the take-off arm to 
step 3 .  

To insure consistent reclose time if set for more 
than one instantaneous reclosure, the positive side 
of the reclose timer's time delay capacitors is short 
circuited by the integrator take-off arm of level 7 
on the previous step 1 0  and 2 and subsequent steps 
4 and 6. 

The reclose timer's resistor-capacitor time 
delay circuit is now energized through the moving 
arm of level 4, step 3 and the setting on the 
R ECLOSE TIMER tap block interval 2 and will 
operate in accordance with that setting. After a 
predetermined time delay SCR-2 turns on the 
close relay is energized. The close relay contacts 
energize the close circuit, and the stepping switch 
coil .  This prepares the stepping switch for its move 
to step 4 by compressing its spring. Energizing the 
close circuit closes the breaker . The 52b contact 
opens removing the battery voltage from terminal 
5. This allows the close relay to drop out and de­
energizes the stepping switch coil allowing it to 
move to  step 4. 

During the time that the reclose timer was 
operating the reset timer was held inoperative by 
the positive voltage on terminal 5. This voltage 
supplies base drive for transistor Q2, making Q2 
conduct, short circuiting the capacitors in the reset 
timer time delay circuitry. 

When the base drive is removed from tran­
sistor Q2, the reset timer attempts to time out and 
reset the integrator to the home position (step 1 0). 
Device 50 again senses the fault and the trip signal 
gets as far as terminal l 5  of the DRC- 1 relay. Due to 
the fact that we were only set for two instan-

0 taneous tripping operations a tap screw was placed 

in positions 3 & 4 of the instantaneous selector. 
This energizes the IT relay opening the IT nor­
mally closed contacts and no more instantaneous 
operations can take place. 

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 battery across the 
trip coil opening the breaker. Again the operation 
of the 52b contact in conjunction with the wiring of 
level 2 moves the stepping switch to Step 5 .  

The reclose timer is energized through the 
moving arm of level 4, step 5 and interval three of 
the R ECLOSE TIMER tap block. After the 
predetermined timer delay, SCR-2 turns on pick­
ing up the close relay. The close relay contacts 
energize the closing circuit, which closes the 
breaker main contacts, and prepares the stepping 
switch to move to step 6. When the 52b contact 
opens the potential at terminal 5 drops to zero and 
de-energizes the close relay . The stepping switch 
moves to Step 6. 

The reset timer is energized through the mov­
ing arm of level 1 ,  and step 6 and it will attempt to 
reset the integrator to its home position (step 1 0). 

The fault reappears and device 5 1  goes through 
another time delay operation as no instantaneous 
operation was preset on the I NSTANT AN EO US 
SELECTOR tap block. The breaker opens and the 
52b contact again energizes the stepping switch 
coil through level 2, step 6 and the normally close 
SS I contacts. This moves the stepping switch to 
step 7. The internal wiring of level 3 step 7 moves 
the stepping switch to step 8 .  This is the "lockout" 
step. The reclose timer is kept inoperative by the 
action of level 7. This level places a short circuit 
across capacitors C8, C9 and C IO.  

The reset timer is energized through the mov­
ing arm of level 1 ,  step 8 and the RESET TIM ER 
tap block setting. The time delay capacitors are 
short circuited due to the base drive applied to 
transistor Q2 by the positive voltage on terminal S .  
The relay will remain i n  this condition until the 
breaker is manually or electrically closed. 

Close the breaker utilizing the 1 0 1  switch, the 
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TYPE DRC-1 RECLO S I N G  RELAY ________________________ _ 

reset timer will attempt to time out and reset the 
integrator to its home position (step 1 0) .  Assuming 
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 in­
stantaneous operation will take place). When the 
52b goes positive again , terminal 5 will go positive, 
but no signal reaches the stepping switch coil as 
terminal 5 is connected to the A R  relay normally 
closed contacts. At this point the A R  relay is 
energized and its normally closed contacts are 
open. Therefore, the stepping switch remains at 
lockout. 

Since the relay was at step 8 after the last 
operation , the relay will remain at "lockout" until 
it is manually or electrically closed . I f  we now 
assume that the fault has been cleared and the 
breaker is closed in, the reset timer is energized 
through the moving arm of level 1 ,  step 8 and the 
"Reset Timer" tap block setting . With no base 
drive into transistor Q2, transistor Q2 will not con­
duct allowing the time delay capacitors C 1 to C3 
to charge up to a voltage of sufficient magnitude to 
make Z 1 conduct current into the base of tran­
sistor Q3 .  Transistor Q3 amplifies the signal which 
is applied to the gate of SCR- 1 .  SCR- 1 turns on 
placing the integrator coil across the regulated 
voltage through the integrator contacts (SS2) and 
the homing contact (HC). As the armature pulls 
in, the integrator contacts (SS2) opens, allowing 
the integrator to move to step 9 .  SCR- 1 fires again 
which moves the stepping switch to step 1 0 .  All cir­
cuits are de-energized except for step 1 0 ,  level 3 
which feeds a positive voltage to the base of tran­
sistor Q2 through a buffer circuit. This positive 
voltage makes transistor Q2 conduct, discharging 
the reset timer's time delay capacitors (C 1 to C3) 
and keeps the capacitors discharged when the in­
tegrator is at its home position (step 1 0) .  The hom­
ing contact (HC), a cam operated switch, is open 
at step 1 0  and keeps the integrator coil from being 
energized when at the integrator's home position. 
The lockout indicator and alarm relay were 
energized by level 3 ,  step 8, and will remain 
energized until the integrator is returned to its 
home possition (step 1 0) .  The D RC- 1 relay is now 
reset and ready to go through a full sequence in 
line with the settings made at the beginning of this 
description. 

4 

CHARACTERISTICS 

Tripping Sequences 

The tripping sequences can be all instantan­
eous, all time delayed or any combination of 
instantaneous and time delayed as desired. 

Reset Time 

The reset timer can be set for 1 0, 1 5 , 20, 40 and 
60 seconds resetting time. 

Reclose Time 

The reclose timer can be set for instantaneous, 
2 ,  1 5 , 30 and 45 seconds reclosing time for each 
reclosing interval or any combination of the 
aforementioned times. 

Operations to Lockout 

The D RC- 1 relay can be set to lockout the 
breaker afer 1 ,  2, 3, or 4 operations. 

ENERGY REQUI REMENTS 

Station Battery - 48 - 1 25 VDC 

SETTINGS 

FRONT PANEL SETTING 

1. Reclosing Timer 

Tap screws may be placed in different 
numbered (reclosing times) taps for all three 
intervals or in the same number for all inter­
vals . A tap screw must be in each interval, 
otherwise the breaker will not close on that in­
terval . When operating on less than 4 
operations to lockout, the reclosing intervals 
will be dropped starting with the third interval 
first; i .e . ,  for 3 operations to lockout the 
breaker will reclose in accordance with the tap 
screw in intervals one and two and then the 
DRC- 1 relay will proceed to lockout. The 
number above the tap indicates the time dura­
tion of the reclosing interval. 

2. Reset Timer 

Place tap screw in proper tap to obtain the 
desired reset time. The number above the tap 
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TYPE D R C-1 RECLOSING R E LAY ______________________ I._L_. 4_1_-e_e7_.3_A 

indicates the time duration of the reset inter­
val . 

3. Operations to Lockout 

Place tap screw in desired tap for obtaining 1 
to 4 operations to lockout. The number above 
tap indicates the number of operations that 
will occur before lockout is reached. 

4. Instantaneous Operation 

Do not place tap screws in the desired taps for 
obtaining instantaneous operation .  The 
numbers above the taps indicate which of the 
sequence of trips that would be instantaneous. 
For instantaneous operations on the first two 
trips, tap screws should not be placed in the 
taps numbered 1 and 2. Time delayed trips will 
occur on all positions that do have a tap screw. 
A tap screw must be placed in position 5 when 
time delayed tripping is desired during manual 
closing of the breaker. 

ADJUSTMENTS & MAINTENANCE 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory. Upon receipt of the relay, no customer ad­
justments  other than those covered under 
"SETTINGS" should be required. 

Acceptance Check 

The following check is recommended to insure 
that the relay is in proper working order. Before 
proceeding, connect relay to breaker as per Figure 
6 or to auxiliary test relay per Figure 7 .  

I .  a)  Instantaneous tap screws in  positions 3 ,  4 
and 5 .  

b) Operation to lockout tap screw in  position 
4 .  

c)  Reset timer tap screw in 10 second position . 

2 .  Trip open the breaker on the test relay and 
observe if the DRC- 1 relay opens and closes 
the breaker or test relay in line with the set­
tings made in paragraph I .  It will be necessary 

to trip open the device being controlled by the 
DRC- 1 after each reclosure until lockout is 
reached. The device being controlled by the 
DRC- 1 relay can be tripped open manually or 
electrically. The reclose timer should be two 
seconds plus or minus 5%. 

3 .  When at lockout, close the device being con­
trolled by the DRC- 1 relay and simultaneous­
ly start a stop watch. Time the interval that 
elapses before the integrator resets. The in­
tegrator will be resetting when the lockout 
light on the front panel of the relay goes out. 
This time should equal the front panel Reset 
Timer setting plus or minus 10%.  

Routine Maintenance 

All relays should be inspected periodically and 
the time of operation should be checked at least 
once every year or at such other intervals as may 
be indicated by experience to be suitable to the 
particular application . 

CALIBRATION 

U se the following procedure for calibrating the 
relay, if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order . (See Accep­
tance Check). 

1 .  RH-1 Calibration 

Place VTVM from terminal I I  of Reset 
Module 145 1  C38 to common test point. Ad­
just R H - 1  (rear sub-base) so that ! 8  VDC can 
be seen on the VTVM when terminals I and 2 
are energized with rated voltage. 

2. No calibration necessary. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for 
doing repair work. When ordering parts, always 
give the complete nameplate data. 
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TYP E  DRC-1 RECLOSING R ELAY------------------------

INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS 

STEP 1 0  
INTEGRATOR HOME POSITION STEP 1 STEP 2 STEP 3 

Level l and No connection Connection Energize Same as 

R ESET T I M ER To energize reset timer step H l  

TAP B LOCK reset timer time delay • 
SETTING if required circuit t 

Level 2 Pulses No connection Pulses No connection 
integrator to integrator to 
step I when step 4 when 
52b closes 52b closes 

Level 3 and Supplies base Pulses No connection Pulses 
OPERATIONS TO drive for Q2 integrator to integrator to 
LOCKOUT TAP to keep reset step 2 when step 4 when 
B LOCK SETTING timer set for one set for I or 

inoperative operation to 2 operations 
lockout to lockout 

Leve1 4 and No connection Energize No connection Energizes 
RECLOSE T I M ER reclose timers reclose timers 
TAP BLOCK time delay time delay 
SETTING circuit circuit 

through through 
interval one interval one 

Level 5 Make contact Make contact No connection No connection 
between between 
terminals 1 6  terminals 1 9  
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 H I  relay with 

tap screw in tap screw in tap screw in 
position I position 2 position 3 

• • • • 

Level ? Short circuits No connection Same as No connection 
reclose timer Step H IO  
time delay 
capacitors 

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 . 

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 
Step HIO 
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont'd) 

STEP S 
INTEGRATOR STEP S STEP 6 STEP7 Lockout Pos. 

Level I and S ame as Energizes S ame as Energizes 
RES ET T I M ER step # I  reset timer step # I  reset timer 

TAP BLOC K  * time delay * time delay 

S ETT ING circuit t circuit t 

Level 2 No connection Pulses No connection No connection 
integrator to 

r step 7 when 
52 b closes 

Level 3 and Pulses No connection Pulses Energizes 
OPERAT IONS T O  integrator to integrator to lockout 
LOC KOUT TAP step 6 when step 8 indicator, 
BLOC K  S ETT ING set for I,  2,  3 alarm relay 

op erations to and terminal 7 
lockout 

Level 4 and Energizes No connection No connection No connection 
REC LOS E T I MER reclose timers 
TAP BLOC K  time delay 
S ET T I NG circuits thru 

interval ) 

Level 5 No connection No connection No connection M ake contact 
between 
terminal l 6  
and 1 7  

Level 6 and Picks up I T  S ame a s  S tep Picks up I T  S ame a s  S tep 
INST. TAP relay with #4 relay with #7 
BLOC K  S ETT ING tap screw in • tap screw in • 

Position 4 p osition 5 
• • 

Level 7 No connection S ame as S tep S ame as S tep Same as S tep 
S tep # 10  # 1 0  #1 0  

I 
t If  fault is cleared, 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 . 

STEP9 

Energizes 

reset timer 

time delay 

circuit t 

No connection 

Energizes 
terminal l 8  
with battery 
p ositive 

No connection 

No connection 

S ame as S tep 
# I  

• 

S ame as Step 

# 10 
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ELECTRICAL PARTS LIST 

CIRCUIT DESCRIPTION MANUFACTURER 
SYMBOL DESIGNATION 

RESISTORS (values In Ohms) 

R l  47,000 I /2W 2% 629AS3 1H72 
R2 4 .7 K  lf2W 2% 629AS3 1H48 
R3 1 1 8,000 I /2W 1 %  837 AI 3 1HOS 
R4 174,000 I /2W 1 %  837 A I 3 1H04 
RS 232,000 I /2W 1 %  837 A I 3 1H07 
R6 453,000 I /2W 1 %  836AS03H87 
R7 665,000 I /2W 1 %  837 A 1 3 1H06 
R8 2,700 1f2W 5% 1 84A7 63H37 
R9 1,000 1f2W 5% 1 84A7 63H27 
R IO 1 0  1f2W 5% 1 87 A290H 0 1  
R l l 649,000 1f2W 1 %  837 A 1 3 1H01  
R l 2  442,000 1 /2W 1 %  837 A I 3 1H03 
R l 3  22 1,000 1f2W 1 %  836AS03H80 
R l 4  28,700 1 /2W 1 %  837 A 1 3 1H02 
R I S  2,670 1f2W 1 %  836AS03H36 
R l6 1,200 lf2W 5% 1 84A763HS3 
R l7 220,000 1f2W 5% 1 84A763H83 
R l9 2,700 1f2W 5% 1 84A763H37 
R20 1,000 1f 2W 5% 1 84A7 63H27 
R21  220 1 /2W 5% 1 84A763H I 1  
R22 10,600 2SOVD C 5% 1267 3 1 3  
R22 5,000 1 2SVD C  5% 1 2052 1 4  
R22 1,400 48VD C  5% 1267 292 
R23 5,600 2SOVD C 5% 1 267 305 
R23 2,500 1 2SVD C  5% 1 267299 
R23 560 48VD C  5% 1 267282 
R24 100 3W 5% 763A1 27H20 
R25 1 00 2SW (48 VDC) 1 207238 
R25 500 2SW ( 1 2SVD C) 1 202522 
R26 7 . 5  3W 1 8 SA209H09 
R27 1 00 3W 5% 7 63A 1 27H20 
R28 100 3W 5% 763A1 27H20 
R29 1 00 3W 5% 7 63A 1 27H20 
R30 10 1 /2W 5% 1 87 A290H01  
R3 1 82,000 I f2W 2% 629AS3 IH78 
R32 1 0,000 lf2W 2% 629AS3 1HS6 

• All resistor values in Ohms 

CAPACITORS 

C l  100 M FD 6V 5% 1 84A661H06 
C2 1 00 M FD 6V 5% 1 84A66 1H06 
C3 To be determined in test 
C4 .25 M FD 200VD C 1 0% 1 87 A624H02 
cs 6.8 M FD 3SVD C  20% 1 84A661H l 0  
cs (2SOVD C) .25 M FD 200VD C 1 87 A624H02 
C6 l O  M FD 1 SOVD C 20% 27DS47 6H09 
C6 (2SOVD C) 10 M FD 400VD C 862A 177H02 
C7 .5  M FD 200VD C 10% 1 87 A624H08 
C7 (2SOVD C) .047 M FD 400VD C 7 63A2 19H01  
C8 I SO M FD 6V 5% 1 84A661H08 
C9 To be determined in test 
C lO 1 00 M FD 6V 5% 1 84A66 1H06 
C l l  33 M FD 20V 20% 1 84A661H 1 1  
C l 2  1 M FD 20% 1 87 A624H04 
C l 2  (2SOVD C) 1 M FD 400VD C 7 64A278H02 
C l 3  I M FD 20% 1 87A624H04 
C l 3  (2SOVD C) 1 M FD 400VDC 764A27 8H02 
C l4 .047 M FD SOY D C  848A646H07 
C I S  .047 M FD 200VD C 849A437H04 
C l 6  22 M FD 3SVD C  1 87A508H 17 
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ELECTRICAL PARTS LIST 

CIRCUIT DESCRIPTION MANUFACTURER 
SYMBOL DESIGNATION 

TRANSISTORS 

Q2 2N34 1 7  848A85 1 H01  
Q3  2N34 1 7  848A85 1 H0 1  
T4 2N34 1 7  848A85 1 H0 1  
T S  2N34 1 7  848A85 1 H0 1  
T6 2N34 17  848A85 1 H01  

ZENER - DIODES 

Z 1  1 N748A 1 86A797H 1 3  
Z2 1 N748A 1 86A797 H 1 3  
Z3 1 N748A 1 86A797 H 1 3  
Z4 1 N748A 1 86A797 H 1 3  
zs 1 N748A 1 86A797H 1 3  
Z6 1 N748A 1 86A797H l 3  

Z7 to Z 1 1  I R200 629A369H0 1 
Z 1 2  1 .5KE200 878A619H01  
Z 1 3  1 N3686B 1 85A2 1 2H06 
Z 1 4  1 N957B 1 86A797H06 
Z 1 5  (250VOC) 1 .5 K E200 878A6 19H01 

THERMISTOR 

TH- 1 20504 1 85A2 1 1 H07 

CONTROLLED RECTIFIERS 

SCR- 1 K 1 149- 1 3  1 84A640H 1 3  
SCR- 1 (250VOC) K 1 149- 1 2  1 84A640H 1 2  
SCR-2 K 1 149- 1 3  1 84A640H 1 3  
SCR-2 (250VOC) K 1 149- 1 2  1 84A640H 1 2  

RECTIFIERS 

03 1 N4822 1 88A342H 1 1  
04 1 N4822 1 88A342 H 1 1  
05 1 N645A 837A692H03 
06 1 N4822 1 88A342H 1 1  
07 1 N4822 ! 88A342H l l  
08 1 N4822 ! 88A342H 1 1  
09 1 N645A 837A692H03 
0 1 0  (48 VOC) IN4822 1 88A342 H I 1 

MISCELLANEOUS 

I I Lockout indication 524 10-993 1 83A 25G05 
RH-1  Potentiometer Series 43-250 762A'l90H04 
AR Alarm relay 250Vdc 54 1 05 14H I 5  
A R  Alarm relay 1 25Vdc 541 05 14H06 
AR Alarm relay 48Vdc 54 1 05 14H08 
IT I nstantaneous relay 250Vdc 54 1 05 14 H 1 4  
I T  Instantaneous relay 1 25Vdc 541 05 14H05 
IT Instantaneous relay 48Vdc 54 1 05 14H07 

CR Close relay 250Vdc 54 1 05 14 H I 4  
C R  Close relay 1 25Vdc 54 1 05 14H05 
CR Close relay 48Vdc 54 1 05 14H07 
ss Stepping switch 250Vdc 205C6399G03 
ss Stepping switch 1 25Vdc 205C399G02 
ss Stepping switch 48Vdc 205C399GO I 
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TYPE DRC-1 RECLOSING R E LAY--
----------------------
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TYPE DRC-1 RECLOSING RELAY------------------------

13 

2 ZENER DIODES IN SERIES 

r---�;:::::�:::::::::::::�:::::::::::::�v� ------� �---�----�1 
s r-----,_----�-------------------+--�--------� z�� I 

OPERATIONS f--t.'� -\_----- +-----------------11-------
TO�CKOUT R E Sfl TIMf R 

1
:gl--?

c
�-�g-

,' 
�-+"'�N-:f------�-

L
=

E

-v

E

"-'
L
-:l���o -, 6___.1--J----+,IiC?l: +-r-----+� ss�

.--

-R 2-5 __ __jCf i 1 j 1i�_!:_ _ _ 

, , f4\ I 14 15 16 17 18 2 lc_ ______ _ � ' 6  -
�

�

�SS2 L
EVEL

� ' ";+!3 :: G r;1 Gr Gl Q J··. J1 l-..--+-+-+--.-S
4-
S
-<-
I
_J 

AU;r ';�,2� Li z: y;,Q-:;2,-r y-+_-YD-15r-,-'IZ+
1
-f{ 03t.t._: c � f AR I 4}--- I d R J ��� =�l.�'V D ?  

0 L_n >-----. I I ZJ_
5 � �� , 1,- Ts� ' J-2 ZENER M - \ '1 j_l 2 "' l 15 Cl6 <r 1 sc ��"".l l 

� Lt.ZJ3 ;i "' Cl C2 C3 T C 4  
IN  

gl�rfl�� Uj_ AR Z IO 0--<:IE'---!F-�-- 1 
FOR 2sovon TAR lJ 1 C l4____ _ _____ RESET 14 5 

\9� • 
""F'-c. . 

� ·- --- -r:-----
�ux ��:�

2 

,---------+--t----------� R
2
4 

2 ZENER DIODEs ---.
1
l_g4 

& f:lcR .---� 

��t-2 )---+--+---!---- �'- -- -- I 

Cl3 

zor---1----�� 

REC LOSE 
TIMER 

._+-----�� IN SERIES FOR Z l l  C R 250 VDC 

12  10 

RECLOSE 67t - ----
1 }---�--�------------------------ -- -------------------. 

16 1----------�====-1 ' (JQ ,--,-
�TP-COM 

/2 ZENER DIODES /" IN SER IES FOR I T Z9 250 VDC 
R29 

C) . ' 
Ftg. 2. Internal Schematic of TypfJ Ofl 
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Z6 Z5 Z4 Z3 

r------ --- ---- ------
1---

221 ' 

f----- _".\"_______ , , ·'_:-" _ _:'" :_:_ __ +
-
-_;"'-;-o,___

'
z'-'c_.__,- _':·c 1_-:··-­

8
_
6 2 A3 7 B H��--

f---R · ---- -�:�-� 
f-.--- _______:�-----�--��·�-

--,< :�·� ·: : ·;·�:: --

-- - ----
�', o - 7 � ' ' -c· '·-:__• '--+---''--''-' ___c::__o__c_'_'7::_'_--j ----4------ -�· -�, -��� ... 

" •I ,', ' 'L· :• • 
;_ . .  , , ::-;: .. 

I.L. 41-667.3A 

) i l i (')N 

REf 1 8U3�2f' ' 
. , _ Q ,  > c 4 1 ''-'" ' '  2 no r , ,1 2., \--�:-_· _c-�:'-'' '----l-----'837A692H03 ! N645A ;; R20 f 0 1t A-,'�-,� 27 

� L 0 - R 3 Q  ' ' " '  
R , · 8 �7 A 1 < -- -

R U  e rt.. , 3 L H 0 3  

O ]fA--.-0!;;-,,; 
'I ill l:l " FA · <  " ' '  " ' '� ,.... E 29 A ', 3 • • ' 3 • � I ':,  S\3£ASOJ'1l' 
RIC L B 4 f,-,l " H ' .  
�2 I l B � P [ J H ,  I 
R27 1267 3 1 3  
R 2 &  IB 5 A 209 H 09 

R 7 ' 1 267305 

R24-R27- R28-R29 -,_ , , , n• :  
R 2 ':.  1 2672 96 

R 2 629A 5 3 1 H 4 8  

" "  6 2 9 A 5 3 1 H 7 8  

R 3 2  6 2 9 A 5 3 1 H S 6  

\87AbZ4 HoZ 8b2-AI77 HDZ 
f--�C!__7 ---+-'---7b::_c3A 2 1 9 H o l  

C B  1 8 4 t t f: I H08 

' "  l ! L- ( 1 3  764A278H02 
C l 4  8 4 8 A 6 4 6 H 0 7  

C i 5  8 4 S A 4 3 7 H 0 4  

C l 6  1 8 7A 5 0 8 H 1 7  

, 010 r. , "" 

[2 , 0 0 0  · i  1 / 2 11  

I ]  Q']Q 1- ·, 1 2  ... 

10,600 n_ 
7.5.J1.. 3 W 
5600 n_ 

2000 n_ 25 w_ 

4,700 1l.. I / 2 W  

8 2 ,000 .n. I / 2 W  

1 o,ooo n 1 1 2  w 

R f 

100 '1 f 0  !; I  

2 ��� > [) 200 ,' 0 c . 250 M FV ZooYDC IO MFD 't-OO� . o 47 MFD 100VDC. I SO "'- ' "' '  

I MFD 400 VDC 047  M FO 5 0 V O C  

. 0 4 7 M F O  200VOC 

22 MFD 3 5 V O C  

T4 1 D  T�·----��o�,o�l�o :�, "�1�2----f-----�2_< 3_4_1 7 ____ � 
02 -03 84 BASSI H02 2N3417 

T H E R M I STOR REF 

i e 5A2 1 1 H07 205011 

! , ., ; _ 0 1  D E  sn E �o k E F  
7 .  1 86r'37H I J  I N7 11BA 

1 7  T O  Z o i  � 29 A 36 9'10 1 I R :'OO 

Z 1 2 - Z l 5  878A619HOI 1 . 5 K E 200 

Z'll 185A212H06 IN3686B 

Z14 1 8 6A797H06 I N 9 5 7 B  

" Sf'flE NO w I R H �OA'�G HO'� 

l [ L  � f"UY  I � :; 1 54 I G� I 4'115 
T E L - �EL� Y ( I T ) ( U )  ';;4 1 0 J 1 4HI4-

TEL - RELAY(AUX ) 54 1D5 1 4 H 1 5  
S T E P P  I h G  s�  2 0 5 C H 3 ·J03 

AMBER L I T E  1 8 3A825G05 

(Y�i������;��.;::���s:c�oNTACT"ON S T E PP ING SW I T C H  

SS - I , SS-2 B SS - 3 I NO I CAT E S "S E LF STEPP I N G  CONTAC T S"ON STEPP I NG SWITCH .  

R E f  

S E R I ES 43 
' ;--;-------2SO VDC 

250VllC 
Z.� •uc-

5 2 4 \0 -3 93 

Sub 2 
(132 1 0 75) 
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TYPE DRC-1 RECLOSING R ELAY _____ _ _ ______________ ___:::.•·=L . ....:.41:.._·.:.:88:.:7=.:. 3A 

� ----------------------� 

Fig. 3. Component Location of Reset Circuit Board of Type DRC-1 Relay. 

19 ____ __ �- _ ___ , 

- ---� 
Fig. 4 .  Component Location of Reset Circuit Board of Type DRC- 1 Relay. (250 Vdc) 

Sub 1 
(1451C74) 

Sub 1 
(145 1 C 73) 
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16 

T6 0 -1 C8 

T4 T5 

© © 

1 9  

�+ 09 l­
-m:11-

-{ Rl 5 

R l 4  

R l 3  

� 
� 
1-

-i R l 2  r 
� 

�-
Fig. 5. Component Location of Reclose Circuit Board of Type DRC-1 Relay. 

DC 
oc ''" �· 

DC �'• ��-----jt�--------------
!!2!!1 
1 5 NUMBERS #IRE THE STEP POSITION 

IN WHICH TH[ CONTACT IS CLOSED 

2. STEPPING SWITCH STARTS IN STEP 10 (HOME POSITION) 

1 HC IS HOIIIING CONTACT ON STEPPING SWITCH, WHICH OPENS ONLY �HEN 
IWITC'4 IS AT HOME POSITION (STEP 10 ) 

"- SSI,Z,l AFIE SE:.F-STEPPING CONTACTS WHICH OPEN WHENEVER SS COIL IS ENERGIZED 

DEVICE NUMBERS 

43 - REa..OS£ ON- OFF SWITCH 
A -CLOSED IN AUTQ(RECLOSEiill QN) POSITION 
-A-CLOSED IN MANUAL l R E1:LOSEQ 

OFf l POSITION 
50 - INSTAHT OV[ACURA[NT PHASE 50N - INSTANT. OVEACUARENT GROUND 
51 - TIME OVEACUAAH;T PHASE 
SIN - TIM[ OV[ACUAAENT GROUND 
52 - CIRCUIT BREAKER 
79 - TYP( ORC RELAY 

161 - BUS LOCKOUT RELAY 

101 - BREAKER CONTROL SWITCH 

T - T"'' CONTACT 
C - CI.OIE CONTACT 
Sf. SUP TWill CONTACT (AfTEJI·TRIP CONTACT) IIEIIIAINI CLOSED WHEN CONTROL HANDLE 

II �[A,SEO AI'"TER WANUAL TAl P 

ro .ru:t:':.OHtE.fT�\tCA:��z�s, 
lilY !XCl£D �00 VOLTS PEAk. USE SHIELDED C CHTROL CABLE FOR 

SWITCHYAAD RUNS WHERE SURGE VOLTAGE MAY EXCEED 2�00 VOLTS PEAK. 

TO { IOO 

IIAEAKEII ge(t,W' 

� 
J; 

'0' " 
c A 

" ,. 

51 THRU9 

79 ' 
HC CLOS(D ON ALL P0SIT10��5 SUT 10 

RESET HC 
TIMER ( OPEN IN SIO ONLY) 

\OPEN IN SIO OOL Y l 

t.+ F01t LOAD TAP CHANGEA{�fl lOCI(OIJT·CLOS£0 IN 
NORMAL. AND LOCI<OUT 19 11,10 STATES ONLY if 

c-IJ J( r't 

!l " 
LOCICOVT{�AA 
....... � 

H 

0 Fig. 6. External Schematic of Type DRC-1 Relay. 

INSERT TAP SCREW 
IN ALL. HOLES WHERE 
I.T � DESIRED 

Sub 3 
(B37A292) 

Sub 5 
(1457C19) 
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TYPE DAC-1 RECLOSING RELAY����������������������··=L�4�1-�6=67���A 

D. C. 

S U P P LY 

\f 

DC POS 

D R C  R E L A Y  

• 

E 

M G ·  6 
A U X. R E L A Y  

S W I TCH  T Y P E  F U N CT I O N  ---- ---
A S PST I N STANTA N E O US T R I P P I N G  

8 SPST T I M E  D E L A Y  T R I P P I N G  

c DPST T R I P  S W I T C H  

D SPST C L O S E  S W I TC H  

E T E L E P H O N E  RE LAY 

R C - R E S E T  C O I L  

OC - O P E R ATI N G  C O I L  

C C - C O I L I N T E R R U P T I N G C O N T A C T 

Sub 1 
3 5 2 4A5 2 

Fig. 7. Diagram of Test Connection for DRC-1 Relay. 

I. S IM(<S UE 111[ �TEP POSITION 
" IIIIlCH THE conTAtl 1 $  CL��EJ 

Z. STEP"IG S�ITCN !�UIS II �·[P 10. ('lONE P01tTION ) 

J 11C IS HONING CONTACT ON $l(PPI'IG SWITCH, 
WHICH OPENS ONLY WHEN $WITCH I$ AT HOME 
P0$1TION (SUPIOI 

4. ISI,l,l AIIE S£L'·STEPPING CONr..CTS WHICII 
01'1:11 WHEN[VEII SS COil iS [NEJIGilEtl 

� 
Q. - I"LOS{ OI-OH SWITQI 1_:�1,��: �Ll����J.t�CMh J,,, 

U - CIICUIT IIUlEI 
Ill - IIUlEI ClOSIIGCOil 1UI. 

(COIITitl CLOSES DVIIIG 
A[AIU CLOSIIG) 

PI -. DIC UUT 
711 -- h iEU.l 
7IT - TII-2 1EUT 
HCI - UUIU tuT-ovT 

•• - M iGCIOUT IEUT 
111 - A£&1U COinOL S'Wil'Q 

T - 111� COIIUCT 

BREAKER TO { 
cw .... 
CIROJJT 

C • CLDU CONTACT 
I T - &JPTJIIP IXl"'UC'T .o.H[Iii · Tl'IIP CONU.CT 

CltiiUoiNS C�EO WHOI COIIr.tOL 
MNOU: IS IIEUASED AI'T£111 
llilfriOI.LTiiiii'J ' _ ,., �. ·- ��� 
YOLTAG[ IU.Y[XC[[O 

19 " 
19 iO '" l 

" • 

FOR LOAD TAP CHANGER 
I..OCXOUT- CLOSED IN 
NORMAL AND LOC!I:OUT 
STATES ONLY. 

51 THRU 9 (OPEN IN SID OOL Y l 

11 
II 

LOCKOUT {� AA 
ALARM � 

12 

0 Fig. B. External DC Schematic for DRC-1 with SX. 

INSERT TAP SCREW IN HOLES 2.3.4.&!1 

" 
8 

Sub 5 
(1457C18) 
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TYPE D RC-1 RECLOSING RELAY ________________________ _ 

18 

D C  
'0' 

DC :" 

��------Jl�--------------� 
NOTES 
l S NUMBERS ARE THE STEP POSITION 

I N  WHICH THE CONTACT IS CLOSED 

2 STEPPING SWITCH STARTS I N  STEP 10 [HOME POSITION) 
3 HC 1$ HOMING CONTACT ON STEPPING SWITCH, WHICH OPENS ONLY NHEN 

SWITCH IS AT HOME POSITION (STEP 10 ) 
"1. $$:,2:,3 ARE SELF- STEPPING CONTACTS WHICH OPEN WHENEVER 

SS COIL IS ENf�Gill'"n 

43- RECLOSE ON OFF SNITCH 
A - CLOSED IN AUT0tREC LOSE90N) POSITIQ"' 
.I-CLOSED tN MANJA_ ,REC_OSER 

OFFJ POSITION 
50 - INSTANT OvERCU'<RE'• T p.,��� 
!>ON - INSTANT OVERCURR(•,• Gi!Ou',J 

51 - TIME O�ERCURREt;T PH.:.SE 
')IN - TIM( O�ERCURR£',T GROv"O 
!>2 - CIRCUIT BREAKER 
79 - TYPE ORC RELAY 
868 - BUS LOCKOUT RELAY 
101 - BREAKER CUNTROL SWITCH 

T .  TRIP CONTACT 
C • CLOSE CONTACT 
ST· SLIP TRIP CONTACT (AFTER· TRIP CONTACT) 

!t£MAINS CLOSED WHEN CONTROL HANDLE 
IS RELEASED AFTER MANUAL TRIP 

��p ai
U

���op'!t���C T
�R

NGE C�����TG�RS, 
MA't EXCEED 2500 100LTS PEAK. 
USE SHIELDED C CNT ROL CASLE FOO 
SWITCHYARD RUNS WHERE SURGE 
VOLTAGE MAY E X C E E D  2500 VOlTS 
PEAK. 

" ii 

,, ' 

2� 2"> 2') 1 2 3 

1 S I THRV 9 

POS 1 8V T OPEN IN 510 ONL ( 

-Tn r .. " 

" • 
FOR LOAD TAP CHANGER {=:g:=r 
LOCKOUT- CLOSED IN 
NORMAL AND LOCKOUT il 5 8 , 1 0  
STATES ONLY 17 I2 51 ---L------I 

" 
" 

LOCKOUT {�'" ALARM
�

n 

" 

0 Fig. 9. External DC Schematic for DRC-1 with CVE-1.  

oc '"" 

oc 
"' 

S OUM8('i H{ '>o( SI(P POliTIC� 
IO WHICH l•E CQiofi.(' I S :,',<!J 

j' 52X 

I I I I I 

f� ' 
'" T 

2 \':PProG ''"L!(H ''(UI 1 0  :·to 10 i�O .. E OQ51ToONI 
3 OIC IS 010"' 'IG CO'ITACT 0� ST[,PING SWITCH, 

WIIICOI O'ENS O�LV WilEN SWilCOI 1$ U 01010[ 
'0SITIOIII (HE,IO) 

���..:•;M���V��L�5s;;,:P11;�[,;�::.�i6S WOIICOI 

U • �IICU IT IIE.Il£1 
Ul • U(U(I Cl0SIOG C01l 1Ul. 

{toU1Cl ClOHS OUIIIQ " '" • ::�:!��LOSII•) 

7t'f - TU-Z IEU'f 
Uto - CUIIEI CVT-411' 
Ill - a!S i.OCIOUT IEU.f • IIUI[I COOntOl S'WITCI 

� : ��E����T 
IT - Sli ' TIIII' Q,l�TACT 

CIIHIAINS CLDSEO ll'llni CONTliO!,. 
1\A�Ol[ IS REUlSEO AHER 
fiiU,OIUAl lll"l 

'T • !,1'1' 5l.J�GE ORQf(CToO� CUACifOIIS TO IE LiSEO "'MEN SUIIGE >O�T4G[ WAT lXC((O HOO •OLTS P[.u 
* - US[ S�oL0£0 C O � l R Q �  CA!L[ •oR 

�����:�·�r11Eu.�sE �o����os�;:�s P[AK 

TRB·Z 
79'1' Z! T n 
H I��)( 

FOR LOAO TAP CHANGER 
LOCKOUT- (;LOSEO IN 
NORMAL AND LOC,..OUT 
STATES ONLY. 

S1 THRU9 
(OPEN IN 510 :NL 'I' l 

HC CLOSED 0"1 �LL PQSITI'J'•S a..,r lO 

"' \ OPEN I N  510 ONLY; 

" 
lOCKOUT {� AR 

AlARM � 
" 

0 Fig. 1 0. External DC Schematic for DRC-1 with SX and CVE- 1.  

I.T t:!QJ DESIRED 

INSERT TAP SCREW 
1N H.OLES 2,3,4.&5 

Sub 4 
(1457C20) 

Sub 5 
(1457C21) 
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INTEGRATOR 

..... 
<0 

usn nMtR 
l(tiil\ 

RECLOSE TIMER 

TAP BLOCKS 

RESET TIMER �• '' " "  -;-{ TAP BLOCK 

FRONT VIEW 

i1fUJIII\ fO ti1!Bi! 
' � � 

>;;) 
OPERATIONS TO 

LOCKOUT 

TAP BLOCK 

INSTANTANEOUS 

SELECTOR 

TAP BLOCK � LOCKOUT � INDICATOR 

RECLOSE 

MODULE 

Fig. 1 1 .  Type DRC-1 Relay. 

CLOSE RELAY (CR) 

(IT) 

TRIP RELAY 

RESET 

REAR VIEW 

-f < ., m 
c 
::u 
0 I .... 
::u 
m 
0 r 
0 
(/) 
z 
C) 
::u 
m r 
)> < 
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2 0  

+ �--�--��--L-��-1 1 9 .250 
( 48 9 . 00) 

:----+------:� j_ i I 

f---t-- 3. 188 I I 
( 8 0.9 8 ) � 

6.375 \1 
(161.9 3 ) PA N E L  LOCATION 

SEM I - FLUSH MTG .  

PROJECTION M TG, 

D IMEN S I O N S  IN 
D I MEN SIONS IN  

LARGE INTERNAl:. 
a EXTERNAL 
TOOTH 
WASHER 

. 19 0 - 32 SCREW 
SMALL 
E XTE R N A L  
TOOTHED 
WASHER 

5.563 

2 . 78 1  
-141. 30l 

(f,2j�l 
D I A ,  4 HOLES FOR 

(70,64' ' . 190-32 MTG. f 1 �-+-�--T SCR EWS 

17.875 
( 454.03 l t 

I 
or-+-- t -fl--+---r 

8.938 
(227.0 1 )  

9.250 
(235. 00) 

l----- 2. 938 
( 74 . 6 3  ) 

PA N E L  CUTO UT a DRI LL I NG 
FOR SEM I - FLU SH MTG. 

(5707903) 

Fig. 12. Outline and Drilling for the Type DRC-1 Relay in the FT-32 Case. 
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WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION CORAL SPRINGS, FL. 
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Westinghouse I.L. 41-667.3 

INSTALLATION • OPERATION • MAINTENANCE 

TYPE DRC-1 RECLOSING RELAY 

APPLICATION 

The D RC- 1 is a multi shot reclosing relay for 
initiating the closing of a circuit breaker following 
protective relay operation. 

Experience indicates the vast majority of cir­
cuit faults are of a temporary nature. H igh speed 
tripping and high speed reclosure minimize 
damage and system disturbance. Only sufficient 
dead time for arc deionization need be allowed 
before reclosing. 

Another important function of a reclosing 
relay when used in disturbution circuits is to allow 
instantaneous tripping to protect a fuse for tem­
porary faults and, by cutting out the instantaneous 
trip prior to the next reclosure, to allow the fuse to 
operate, minimizing the outage area for perma­
nent faults. 

The DRC- 1 provides: 

1 .  Up to 3 reclosures to lockout. 

2. Flexible tripping sequence, all instan­
taneous, all time delay or any combination 
in any sequence of time delay and instan­
taneous.  

3 .  Static timing and semi-static control. 

4 .  Reclose timing adjustment 0-45 seconds. 

5 .  Lockout alarm contact and indication. 

6 . Adjustable reset initiation 10 to 60 seconds 
following successful reclosure. 

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

8. Optional instantaneous trip following 
manual closing from lockout position. 

CONSTRUCTION & OPERATION 

The Type D RC- 1 Relay is composed of ( 1 )  an 
integrator (2) reclose timer printed circuit board 
(3) reset timer printed circuit board ( 4) alarm relay 
(5) instantaneous trip relay (6) close relay and (7) 
lockout indication . All timing functions are ac­
complished through the use of semiconductor 
components. The identification of all components 
and their locations is shown in figures 1 ,  2 and 1 1 .  

Reset Timer Board 

Reset Timer - The reset timer is controlled by 
the integrator and the auxiliary switches on the 
breaker. The front panel settings allow a choice of 
5 different times for the resetting interval. The 
time delay circuit is of the quick reset type. This 
enables the reset times to always be consistent with 
times indicated on the front panel . Refer to figures 
3 and 4 for component location and board layout . 

Reclose Timer Board 

The reclose timer is controlled by the in­
tegrator. The front panel setting allows a choice of 
5 different time for each interval of reclosing. The 
time delay circuit is of the quick reset type which 
allows a specific timing circuit to be used for all 
reclosing intervals. Refer to figure 5 for compo­
nent and board layout. 

1 II p o 1  1 ihlc con T ingencies 11·h ich II I U I ' aris e  du rint; ins!al!a ! i o n .  op era T ion , or m a in Tenance,  and a/! 

dc 1uil 1  und 1 u ria! iun1 o f  T h is eq u ip m en T do tw l p u rporT  1 0  he cm·ered h 1 ·  T hese inl / ru c l io n\ If / t irlher 

t n fom l(l lion i 1  des ired h r  p u rchaser regarding h is part icular inslal!a l i o n .  opera Tion or m a in Tenance of 

f1 1 1  n{ t l l[l ! I I C I / 1 ,  T h e  fuca/ �Ves l ingh ouse f."lectric Corporation reprc.1 en ta t i 1  e s h ould he crm tacted. 
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TYPE DRC-1 RECLO S I NG RE LAY-------------------------

INTEGRATOR LEVEL AND STEP FUNCTIONS PL U S  TAP BLOCK SETTINGS 

STEP 1 0  
INTEG RATOR HOME POSITION STEP 1 STEP 2 STEP 3 

Level I and N o  connection Connection Energize Same as 

R ESET T I M ER To energize reset timer step # I  

T A P  B LOC K reset timer time delay * 
S ETT I N G  if required circuit t 

Level 2 Pulses No connection Pulses No connection 

integrator to integrator to 

step I when step 4 when 

5 2b closes 52b closes 

Level 3 and Supplies base Pulses No connection Pulses 

OP E R A T I O N S  TO drive for Q2 integrator to integrator to 

LOC KOUT TAP to keep reset step 2 when step 4 when 

B LO C K  S ETT I N G  timer set for one set for I or 

inoperative operation to 2 operations 

lockout to lockout 

Level 4 and No connection Energize No connection Energizes 

R EC L O S E  T I M ER reclose timers reclose timers 

TAP B LOC K time delay time delay 

SETT I N G  circuit circuit 

through through 

I interval one interval one 

Level 5 Make contact Make contact No connection No connection 

between between 

terminals 1 6  terminals 1 9  

and 1 7  and 1 7  

Level 6 and Pick up I T  Picks up I T  Same a s  Step Picks up IT 
I N ST .  T A P  relay with relay with # I  relay with 

tap screw in tap screw in tap screw in 

position I position 2 position 3 

• • • • 

Level 7 Short circuits No connection Same as No connection 

reclose timer Step # 10  
time delay 

capacitors 

t I f  fault is cleared, reset timer will time out and energize coil directly. 
• I nstantaneous 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 

Step # 10  
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TYPE DRC-1 RECLO S I N G  RE LAY ________________________ I_. L_. _4_1 -_66_7_. 3 

I NTEG RATOR LEVEL A N D  STEP F U N CT I O N S  P L U S  TAP BLOCK S ETT I N GS { Cont'd) 

STEP S 
INTEG RATOR STEP S STEP 6 STEP 7 Lockout Pos. 

Level I and Same as Energizes Same as Energizes 

R ES ET T I M ER step # I reset timer step # I  reset timer 

TAP B LOC K * time delay * time delay 

S ETT I N G  circuit t circuit t 

Level 2 No connection Pulses No connection No connection 

integrator to 

i step 7 when 

52b closes 

Level 3 and Pulses N o  connection Pulses Energizes 

O P E R ATIONS TO integrator to integrator to lockout 

LOC KOUT T A P  step 6 when step 8 indicator, 

B LOC K S ETT I N G  set for 1 , 2, 3  alarm relay 

operations to and terminal 7 

lockout 

Level 4 and Energizes No connection No connection No connection 

R EC L O S E  T I M E R  recluse timers 

TAP B LO C K  time delay 

S ETT I N G  circuits thru 

interval 3 

Level 5 No connection N o  connection No connection Make contact 

between 

terminal l 6  

and 1 7  

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

I N ST. T A P  relay with #4 relay with #7 

BLOC K S ETT I N G  tap screw in • tap screw in • 
Position 4 position 5 

• • 

Level 7 N o  connection Same as Step Same as Step Same as Step 

Step # 1 0  # 1 0  # 1 0  

l 
t If fault is cleared, 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 . 

STEP 9 

Energizes 

reset timer 

time delay 

circuit t 

N o  connection 

Energizes 

termina1 1 8  

with battery 

positive 

No connection 

N o  connection 

Same as Step 

# I  
• 

Same as Step 

# 1 0  
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TYP E  DRC-1 RECLO S I N G  RELAY------------------------

ELECTRICAL PARTS LIST 

CIRCUIT DESCRIPTION MANUFACTURER 
SYMBOL DESIGNATION 

RESISTORS (values In Ohms) 

R l  47,000 I /2W 2% 629A5 3 1 H72 
R2 4 .7K I /2W 2% 629A53 1 H48 
R3 1 1 8 ,000 I /2W 1 %  837A I 3 1 H05 
R4 1 74,000 I /2W 1 %  837A I 3 1 H04 
R5 232,000 I /2W 1 %  837AI 3 1 H07 
R6 453,000 I /2W 1 %  836A503H87 
R7 665,000 I /2W 1 %  837A I 3 1 H06 
R8 2,700 I /2W 5% 1 84A763H37 
R9 1 ,000 I /2W 5% 1 84A763H27 
R I O  10  I /2W 5% 1 87A290HO I 
R l l 649,000 I /2W 1 %  837 A I 3 1 HOI  
R l 2  442,000 I /2W 1 %  837A I 3 1 H03 
R l 3  22 1 ,000 I /2W 1 %  836A503H80 
R l 4  28,700 I /2W 1 %  837A I 3 1 H02 
R l 5  2,670 I /2W 1 %  836A503H36 
R l 6  1 ,200 I /2W 5% 1 84A 763H53 
R l 7  220,000 I /2W 5% 1 84A763H83 
R l 9  2,700 I /2W 5% 1 84A763H37 
R20 1 ,000 I /2W 5% 1 84A763H27 
R2 1 220 I /2W 5% 1 84A763H I I 
R22 10,600 250VDC 5% 1 2673 1 3  
R22 5,000 1 25VDC 5% 1 2052 1 4  
R22 1 ,400 48VDC 5% 1 267292 
R23 5,600 250VDC 5% 1 267305 
R23 2,500 1 25VDC 5% 1 267299 
R23 560 48VDC 5% 1 267282 
R24 100 3W 5% 763A I 27H20 
R25 100 25W (48 VDC) 1 207238 
R25 500 25W ( 1 25VDC) 1 202522 
R26 7 .5  3W 1 85A209H09 
R27 100 3W 5% 763 A I 27H20 
R28 100 3W 5% 763 A I 27H20 
R29 100 3W 5% 763A I 27H20 
R30 10 I /2W 5% 1 87A290HO I 
R3 1 82,000 I /2W 2% 629A53 1 H78 
R32 10,000 I /2W 2% 629A5 3 1 H56 

• All  resistor values in Ohms 

CAPACITORS 

C l  100 MFD 6V 5% 1 84A66 1 H06 
C2 100 MFD 6V 5% 1 84A66 1 H06 
C3 To be determined in test 
C4 .25 M F D  200VDC 10% 1 87A624H02 
cs 6.8 M F D  35VDC 20% 1 84A66 1 H 10 
C5 (250VDC) .25 M FD 200VDC 1 87A624H02 
C6 10 M F D  I SOVDC 20% 27D5476H09 
C6 (250VDC) 10 MFD 400VDC 862A I 77 H02 
C7 .5 MFD 200VDC 10% 1 87A624H08 
C7 (250VDC) .047 M F D  400VDC 763A2 19HOI 
C8 I SO M F D  6V 5% 1 84A66 1 H08 
C9 To be determined in test 
C I O  100 MFD 6V 5% 1 84A66 1 H06 
C l l 33 MFD 20V 20% 1 84A66 1 H I I 
C l 2  I MFD 20% 1 87A624H04 
C l 2  (250VDC) I MFD 400VDC 764A278H02 
C l 3  I MFD 20% 1 87A624H04 
C l 3  (250VDC) I M FD 400VDC 764A278H02 
C l4 .047 MFD 50VDC 848A646H07 
C I S  .047 M F D  200VDC 849A437H04 
C l 6  22 M F D  35VDC 1 87A508 H I 7  
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TYP E  D RC-1 R ECLOSING R ELAY -----------------------'_.:· L_. _41_-6__;6_.:7...:...3 

ELECTRICAL PARTS LIST 

CIRCUIT DESCRIPTION MANUFACTURER 
SYMBOL DESIGNATION 

TRANSISTORS 

Q2 2N34 1 7  848A85 1 H0 1  
Q3 2N34 1 7  848A85 1 H01  
T4 2N34 1 7  848A85 1 H0 1  
T5 2N34 1 7  848A85 1 H0 1  
T6 2N34 1 7  848A85 1 H0 1  

ZENER - DIODES 

Z 1  1 N748A 1 86A797H 1 3  
Z2 1 N748A 1 86A797 H 1 3  
Z3 1 N748A 1 86A797 H 1 3  
Z4 1 N748A 1 86A797 H 1 3  
zs 1 N748A 1 86A797 H 1 3  
Z6 1 N748A 1 86A797 H 1 3  

Z7 to Z 1 1  I R200 629A369H01 
Z 1 2  1 . 5KE200 878A6 19H01  
Z 1 3  1 N3686B 1 85A2 1 2H06 
Z 1 4  1 N957B 1 86A797H06 
Z 1 5  (250VOC) 1 .5 K E200 878A6 19H01  

THERMISTOR 

TH-1 20504 1 85A2 1 1 H07 

CONTROLLED RECTIFIERS 

SCR- 1 K 1 1 49- 1 3  1 84A640H 1 3  
SCR- 1 (250VOC) K 1 1 49- 1 2  1 84A640H 1 2  
SCR-2 K 1 1 49- 1 3  1 84A640H 1 3  
SCR-2 (250VOC) K 1 149- 1 2  1 84A640H 1 2  

RECTIFIERS 

03 1 N4822 1 88A342H 1 1  
04 1 N4822 1 88A342H 1 1  
05 1 N645A 837A692H03 
06 1 N4822 1 88A342H 1 1  
07 1 N4822 1 88A342H 1 1  
08 1 N4822 1 88A342H 1 1  
09 1 N645A 837A692H03 
0 1 0  (48 VOC) I N4822 1 88A342H 1 1  

MISCELLANEOUS 

I 1 Lockout indication 524 10-993 1 83A825G05 
RH- 1 Potentiometer Series 43-250 762A790H04 
AR Alarm relay 250Vdc 54 1 05 14H 1 5  
AR Alarm relay 1 25Vdc 54 1 05 14H06 
AR Alarm relay 48Vdc 54 1 05 !4H08 
IT Instantaneous relay 250Vdc 54 1 05 14H l 4  
IT Instantaneous relay 1 25Vdc 54 1 D5 1 4H05 
IT Instantaneous relay 48Vdc 54 1 DS 14H07 

CR Close relay 250Vdc 54 1 05 14 H 1 4  
C R  Close relay 1 25Vdc - 54 1 D5 14H05 
CR Close relay 48Vdc 54 ! 05 14H07 
ss Stepping switch 250Vdc 205C6399G03 
ss Stepping switch 1 25Vdc 205C399G02 
ss Stepping switch 48Vdc 205C399GOI 
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TYPE DRC-1 RECLO S I N G  R ELAY------------------------
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TYPE DRC-1 RECLOSING R E LAY -------------------------

13 

2 Z E N E R  (;;\_ 
DIODES ('./' 

IN SERIES _l_ 
FOR 250VD� TAR 

� 

0-J_cR 
�12 2 �--+---��--�_. 

C l 3  
2o r----�---�� 

1 2  

Z2 

TP-CDM 

2 ZENER O IODE

_

S

_

----.._

_;r� 
IN SER IE3  FOR Z l l  C R  

2 5 0  v o c  

----- - --10 -

09 

/ 2 ZENER DIDOES / IN SERIES FOR zg 250 VDC 

SCR 2 

( 
6708 

Fig. 2.  Internal Schematic of Type DR 
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- - �  -�- I 

' Z6 Z5 Z4 Z3 

1 . l ?>-

1 

_ __ �62 A�?-�-�� __ _ �2_1 � §��--�-��� ;�i����* 

0 1 2 67 3 1 3  
�--�R�2·�--��18S A 2 0 9 H 0 9  

1 2 6 7 3 0 5  

�-2_4 R 2 7 - R 2 B - R 2 9  ' . n •c 
f----'"�---+-_:_' · 2672 9 6 

R 2 629A 5 3 1 H4 8  
R 3 1  6 2 9 A 5 3 1 H78 

R 3 2  6 2 9 A 5 3 1 H 5 6  

220  2 �  
1 0 , 6 0 0  n_ 

7. 5 J1.. 3 w 
5600 n_ 

-----;c;;--3 '-
2 0 0 0  fl. 25 W_ 

4 , 7 0 0 .fl I / 2 W 
8 2 , 0 0 0 1\. 1 / 2 W  r o ,ooo n r n w  

"'�; I r_;Q c r_·, � , 

187AGZ4 HoZ.  . 2-So M fiJ ZooVDC 8b2.AI77 H O Z  IO MfD +Oo� 
�------�3A_2_1_9_ H_O_c__I_�__'"'_'D::_4::_l_':l'o\2:F_':0:_:r400=V_:DC::j C '  ' "" ' '  "''  1 \0 '" 

I 764A278H02 I M F D  400 VOC 
C l 4  8 4 8 A 6 4 6 H 0 7  . 0 4 7  MFD  5 0 V D C  

C l 5  8 4 9 A437H04 . 0 4 7  MFD 200VOC 

C I G 1 8 7A 5 0 8 H I 7  2 2 M F O  3 5 V D C  

F A ' •  1 • :00  T4 · o  T 6  � "  
0 2 ·03 8 4 8 A8 5 1 H0 2  2N34 1 7  

S T Y U :  '� 0  
Tt-1-1 2DSOL+ 

! : � L - -, l O DE STYLE  ' '£ f 1 80"")7H 1 3  I N748A 
z; TO z, r 2'J �3( o,o , I R :'OO 

Z o 2 - Z 15 878A619HOI 1 . 5 K E 2 0 0  

l13 1 8 5A 2 1 2 H06 I N 3 6 8 6 8  

Z l 4  186A797H06 I N 9 5 7 8  

6= RECLOSE T I M E  10 T O  5 0  SEC. 

s , [Q, 

� [ '  • I i t .-- --'I--C -I Y
_
L !_" ___ _ 

l o ' l ' 4 2"  

" C ' "'' NC '0' l cH ' ' 2 A ' <•.C"C'  
. , ,  ' ' "  , , ,  <; t.  1 [•0 ', l< �  1 5 ' E � • � � L � • I T '• "-I.. ' 0': 1 �H 14 

S T E P ? I N J  , ,  2 C ' L " "  ,J3 
A M B E R  L I T E  1 8 3 A825G05 

0" R E D  H A N D L E  O N  FT C A S E  
H C  I N D I C A T E S " H O M I N G  C O N T A C T "O N  S T E PP I N G  S W I T C H  

S S - I , S S - 2  8 S S - 3  I N D I C A T E S " S E L F S T E P P I N G  C O N T A C T S " O N  S T E P P I N G  S W I T C H . 

c-1 Relay in FT-32 Case. (250 Vdc) 

14 

I N  �5  72  
I N 6 45A 

�E F S E � :  E S  

) ,, : :;;:---"0 ;QC 
l>D "'" 

� 2 4 1 0 - 9 9 3  

I .L. 41 -667.3 

Sub l 
(1 321 075) 
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TYPE DRC-1 RECLO S I N G  R E LAY _______________________ I_. L_. _41_-&_&_7 .3 

�-- --- ------
----==- -

- -- ====- --- ---

8 -[ c i_5J - c � _ n  -[c-2HJ-
� �j ={j.� @>_ fc:� -J .. 
! -----1IJlD- ---ffiTI-- 8-{ ��-"]---! --or:J--
-��R-:t ·--f-- � SCR I 
- R Y  t- - C 5  f----

= f------�-5-5 -----------1: @} --{ JJl lF  -=ill-
� --0J_2}­-L-.._R_l _ ___j- ---jgill- ---tiTJ-

1 9  I � --- �-:-��----- ---

-- - ---� --�-=-��---- -- -- �  '----- ---

Fig_ 3. Component Location of Reset Circuit Board of Type DRC-1 Relay. 

C l  

C 5  

19 ___ _ �- _ __ I � 
Fig. 4. Component Location of Reset Circuit Board of Type DRC-1 Relay. (250 Vdc) 

Sub 1 
(145 1 C74) 

Sub 1 
(145 1 C73) 
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16 

-oo- � 1+ o9 l-
T6 --miD- --ill:}}-0 -1 c e  +� i R l 5 � --{ffiD-

I() 8 � i  R l 4  � 
(J) 1 +� i � 0 TH - 1  CIO R l 3  ,.._ -cr c.D -{]ill- T4 T5 � .:t.rm- 0 0 ---rn::J±-

.±aD- --iEID- � � 
19 ----[]ID- I 

� -� 
Fig. 5. Component Location of Reclose Circuit Board of Type DRC-1 Relay. 

DC 
£'' 

�----I+--------

NOTES 

1 S NU\.1E3E�S AR� "HE STEP POSITION 
I N  WHICH T H E  CONrACT IS CLOSED 

S f  APT$ 1 \  ST(P 10 (HOME POSITION) 
J HC \$ HOM I � �  CGNTACT JN ST(PP,NG SWITCH, "'HICH OPENS ONLY IIH[N 

SWIT:c; IS AT -<�ME D·JSIT'ON ( ST E P  1 0  I 
" S$1 ,2,3 D..RE SE�< STEPPING CCNTACTS V.HICH :JPEN WHENEVER 

SS COIL I S  E:'JERGilEC 

T - TRIP CONTACT 
C -

POSITION 

ST- SLIP TRIP CONTACT I A F T E R - TRI P  CONTACT) 
REMAINS Cl:JSED WHErJ CONTROL HANDLE 
IS RELEASED AFTER MANUAL T R I P  

't - ��p eiu���OP�OHTEEN
CT�SR�EcA:O���G�RS , 

NAt EXCEED 2500 VOLTS PEAK 

•
o { BREAKER 

CLOSING 
CIRCUIT 

DC 
"G 

I I 
1 5' T H R U 9 

POS
�

IBV
- I ·,OPFN ·N 510 ON L.- Y ' -Trr s� s J  51 

Fig. 6. External Schematic of Type DRC- 1 Relay. 

"' 
( OPEN 'N 5 1 0  O N �  Y 1 

Sub 3 
(837A292) 

INST 
SELECTOR 

INSERT TAP SCREw 
IN ALL HOLES WHERE 
I.T � DESIREO 

Sub 3 
(1457C1 9) 
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TYP E  DRC-1 RECLO S I N G  RELAV _______________________ 
I_. L_. _41_-6

_6_7._
3 

0. C. 

S U PPLY 

\.r 

oc 
"" 

DC 
"" 

O R C R E L A Y  

• 

E. 

M G · G  

A U X. R E LAY 

SW I T C H  T Y PE F U N CT I O N  
---- ---

A SPST I N STANT A N E O U S  T R I P P I N G  

B SPST T I M E  D E L A Y  T R I P P I N G  

c O P ST T R I P  SW I TC H  

0 SPST C L O S E  S W I T C H  

E TELEPH ONE RE LAY 

R C - R E S E T  C O I L  

OC - O P E R A T I N G  C O I L  

C C - C O I L I N TE R R U P T I N G  C O N T A C T 

Sub l 
3524A52 

Fig. 7. Diagram of Test Connection for DRC-1 Relay. 

i 5h I I I I I 

f.1>; , . 

' 
' 

"' 
..., 

l I<C IS 1<0\l"jG CONTACT 0� SllPPif.G $'jjllCH, 
WHICH O�[NS O'ILY WHE� SWITCH IS AT HO"'E 
POSITION (STEPIO) 

4 SS1,�,3 #..�E SEU-STEPPING CONTA:Ts Y,HICH 
OPEti WHE�EVER SS COIL tS ENER:iPIE:J 

U - IEClOSE ON-Off SWile>l t::�mf,�W �i�7Jl���r2CS��� Jff; 
� 
Ul - !>£H(i ClO\ING COIL ��1. (toNHCT CLOHS �W�ING 
7l 

- �:�����
LOSING) 

'" 
711 - TU-2 REUT 

ISCO - CURIER CUT-0\11" 

IU • IUS LOCIOUT !!:liT 

101 - IUUH CONT"ROL S'WITOI 

T - TRIP ro>!UCT 
C - CUISE CONUCT 

'0 BREAKER 
ClOSING CIRCUIT 

IT - SUP TRIP OO"TACT �'TER 'niiP CO�TJ\CT 
CIII[M.I.INS CLOSEO WH� C'CNT�JL 

HANDLE IS RELEASED AFT(� 
lllAND.I,LlfiiPI 

1" - l�" �����o"';.<;,1E�cr���G;:c�.0c,S1g�s 
MAY EXCEED 2500 VOLTS �E�� 

� � ��h�i�;�: ��J��
E
�;;��5

c
o
;�;�{s0:EAK 

{---*' 

('2 
79 
" 

" ill 
"' 
.,-

"' w 
19' 
-.-

,, " 

' i"i 
" 
14 , .  

79 
' 

22 

FOR LOAD TAP CHANGER 
LOCKOUT - CLOSED IN 
NORMAL AND LDCo<OUT STATES ONLY 

Sl THRlJ9 

79 
' 

RESET 
TIMER 

(OPEN IN SIO ONL 'f I 

HC CLOSED Q;. �LL PQSITIQ".S s_.r 10 

"' ( OPEN f., 510 QN._Y 

Fig. 8. External DC Schematic for DRC-1 with SX. 

INSERT TAP SCREW IN HOLES 2 3.4&5 

" 
8 

(1457C18) 
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TYPE DRC-1 RECLO S I NG R E LAY ________________________ _ 
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1 �� ; r r r 

t 
h 

4 S S , ? , 3 t. h E S EL F - $ TE P PIN G (Qfj TACT S 1', ,.. I C H OPE I� \\IH E IJ E J E � 
SS COil ', l\F �,,'> � 

T - TRIP CONTACT 

C - CLOSE COI,-A:; 

-:��- - __ i __ ------+----! 

LOCKOlJT {­ALARM 

Fig. 9. External DC Schematic for DRC- 1 with CVE-1 .  

5 1  THRU 9 

D(5 I A V  T (OPEN 1"1 S I Ci J', _ i ) 

--rn s �  s � _ St 

Fig. 10. External DC Schematic for DRC-1 with SX and CVE- 1 .  

J I 

I.T tiQI DESt�ED 

S ub 1 
(1457C20) 

Sub 3 
(1457C2 1 )  
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FRONT VIEW 

..... 
<0 

RECLUSE TIMER 

TAP BLOCKS 

RESET TIMER 

TAP BLOCK 

OPERATIONS TO 

LOCKOUT 

TAP BLOCK 

INSTANTANEOUS 

SELECTOR 

TAP BLOCK 

LOCKOUT 

INDICATOR 

RECLOSE 

MODULE 

Fig. 1 1 .  Type DRC-1 Relay. 

REAR VIEW 

CLOSE RELAY (CR) 

TRIP RELAY 

RESET / MODULE 

( I T )  

-t -< 
"tt m 
c 
:a 
0 I ..... 
:a 
m 
0 r-
0 
en 
z 
C) 
:a 
m r-
> -< 
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TYPE D RC-1 RECLOSING R E LAY _________________________ _ 

20 

I 1 9.250 
( 4 8 9 . 00) 

'----+-----':� _l i 6.375 
( 16 1 .9 3 l 

LARGE INTERNAl:. 
8 EXTERNAL 
TOOT H 
WASHER 

. 190 - 32 SCREW 
SMALL 
E X T E RNA L 
TOOTH E D  
WASH E R 

CASE PANEL 

SPACERS F O R  
THIN PANELS 

5/ 1 6 - 1 8 SCREW 
( FOR T HICK PANELS 

USE 5 / 1 6 - 1 8  STUDS) 

INTERNAL- EXTERNAL I. 8 13 
TOOTHED WASHE R S  (46.0 5 ) 

r-u..J•�- .1 9 0 -32 SCR EW 

9.250 
(235 .00) 

t---- 2 . 938 
( 74 . 6 3  ) 

PA N E L  CUTO UT 8 DRI LL I NG 
FOR SE M I - FLU S H  M TG .  

Fig. 12.  Outline and Drilling for the Type DRC- 1 Relay in the FT-32 Case. 

TERMINAL 
NUMBER 

(5707903) 
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WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION CORAL SPRINGS, FL. 
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