INSTALLATION

Westinghouse I.L. 41-667.3B
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

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 distribution circuits is to allow
instantaneous tripping to protect a fuse fopstem-
porary faults and, by cutting out the instantaneous
trip prior to the next reclosure, to allow thefuse to
operate, minimizing the outage area for%perma-
nent faults.

The DRC-1 provides:

1. Up to 3 reclosures to leckout.

2. Flexible tripping“%séquence, all instan-
taneous, all time delay%eryany combination
in any sequence (of time delay and instan-
taneous.

Static timing afd semi-static control.
Reclo$e timing adjustment 0-45 seconds.

Lockout alarm contact and indication.

R

Adjustable reset initiation 10 to 60 seconds
following successful reclosure.

7. Immediate retuffigto “*Home™ (or reset)
position following/resét initiation.

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

CONSTRUCTION & OPERATION

The Type DRC-1 Relay is composed of (1) an
integrator, (2) reclose timer printed circuit board
@)xesetitimer printed circuit board (4) alarm relay
(S)unstantaneous trip relay (6) close relay and (7)
lockout indication. All timing functions are ac-
complished through the use of semiconductor
cemponents. 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
S 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
S 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.

Al\possible contingencies which may arise during installation, operation, or maintenance, and all
derails and variations of this equipment do not purport to be covered by these instructions. lf 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

ODENOTES CHANGED SINCE PREVIOUS ISSUE.

EFFECTIVE DECEMBER 1979
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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 DRC-1 relay will be descfibed
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_permas
nent fault occurs on the line beyond being
protected.

Device 50 picks up and sendsya“teip signal to
terminal 15 of the DRC-1 relay thgough the nor-
mally closed contacts of thefIT Relay and out
terminal 10 and the breaker opens.

When the 52b cofitact'ifi series with terminal 5
closes, battery poSitive i, placed across the in-
tegrator coil thrgughghe 52b contact, the normally
closed integrator comtactsf(SS1) 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) opén, stopping current flow. The in-
tegrator armature compresses a spring when the
coil is encrgized.

When the SS1 contacts open and the coil is
de-energized, the spring moves the take-off arm to
stepelh

The reclose timer is now energized through
the take-off arm of level 4, step 1 and interyal one
of the RECLOSE TIMER tap block. With,the
input removed from the base of transistor Tg,
because of the closing of the 52b switch between
battery positive and terminal 5 and 20 (DRC-1
relay), the resistor-capacitor timingseircuit com-
mences to charge to a voltage thatwill be suf-
ficient to allow current to flow ‘into the base of
transistor T¢g through zener diode Z2. This signal
is amplified by transisteg, Tg,and applied to the
gate of SCR-2 turning SCR=2 on and placing the
the close relay across, theybattery positive through
the 52b contact (terminal S, terminal 20). The CR
contacts energize the,closing circuit, which closes
the main contactsifor the breaker and prepares
the breakenfor @nother tripping operation. When
terminal 20, loses its positive voltage, due to the
openingvof,the 52b, the close relay drops out. The
CRaycontact also energized the stepping switch
coil¢which “‘compresses a spring. When the 52b
contact opens, the coil is de-energized, the spring
movestthe take-off arm to step 2.

When the breaker has closed, terminal 20
goes to zero and base current is applied to tran-
sistor Tg discharging the time delay capacitors
(C8, C9 & Cl10) on the reclose timer (board
670B115 on Fig. 1), thus setting it up for the
next reclosing interval.

The reset timer (board 1451C38 on Fig. 1)
was energized through step 2, the take-off arm
of level 1, and the RESET 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 Qp. This
kept the time delay capacitors short-circuited.
With the breaker closed and base drive removed
from transistor Qj, 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. (Note: If the breaker opens

to make terminal S positive at precisely the same
time SCR-1 in the RESET TIMER 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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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,
battery positive is placed across the integrator
coil through the 52b contact, the normally closed
AR relay contacts, the normally closed integrator
contacts (SS1) and level 2 step 2 of the integrator.
As the armature of the integrator picks up, the
normally closed contacts of the integrator (SSI)
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-capacitgr time
delay circuit is now energized through the“mo¥ing
arm of level 4, step 3 and the settingyon“the
RECLOSE TIMER tap block intervalg2,andywill
operate in accordance with that settingl After a
predetermined time delay SCR-2sturnsgon the
close relay is energized. Theclose relay cntacts
energize the close circuit, and_the, stépping switch
coil. This prepares the stepping switéh for its move
to step 4 by compressing 1t§spring. Energizing the
close circuit closes the breaken#The 52b contact
opens removing the battery veltage from terminal
5. This allows the clese,rélay to drop out and de-
energizes the stepping’ switch coil allowing it to
move to stepyd.

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

Wihen 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 twoWinstan-
taneous tripping operations a tap screw washplaced
in positions 3 & 4 of the instantaneousss€lector.
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 toythe breaker trip coil.

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

The reclose timer is energized through the
moving armief 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
epens 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 10).

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
SS1 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 CI10.

The reset timer is energized through the mov-
ing arm of level 1, 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 101 switch, the
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reset timer will attempt to time out and reset the
integrator to its home position (step 10). 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 INSTANTANEOUS
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 AR relay normally
closed contacts. 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 C1 to C3
to charge up to a voltage of sufficient magnitude to
make Z1 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 turnssen
placing the integrator coil across the regulated
voltage through the integrator contacts (SS2) and
the homing contact (HC). As the ammature pulls
in, the integrator contacts (SS2) opensy, allewing
the integrator to move to step 9. SCR-1 firés again
which moves the stepping switch tastep%0. All cir-
cuits are de-energized except fomstep 40, level 3
which feeds a positive voltage to théibase of tran-
sistor Q2 through a buffergeircuits" This positive
voltage makes transistor Q2 €onduct, discharging
the reset timer’s time delay“capacitors (Cl to C3)
and keeps the capacitoss discharged when the in-
tegrator is at its Hamefposition (step 10). The hom-
ing contact (HC), a‘eamfoperated switch, is open
at step 10 and keeps the'integrator coil from being
energized when at the integrator’s home position.
The lockout indicator and alarm relay were
energized, byj level 3, step &, and will remain
energized ‘wuntil the integrator is returned to its
homefposition (step 10). The DRC-1 relay is now
resétwand ready to go through a full sequence in
line with the settings made at the beginning of this
description.

CHARACTERISTICS

Tripping Sequences

The tripping sequences can be all instantan-
eous, all time delayed or any combination of
instantaneous and time delayed a§ desived.

Reset Time

The reset timer can be set'for 10, 15, 20, 40 and
60 seconds resetting time.

Reclose Time

The reclose timer‘ean be set for instantaneous,
2, 15, 30 and 45 secends reclosing time for each
reclosing interval or any combination of the
aforementioneditimes.

Operations to Lockout

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

O 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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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 | 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 insuref correct
operation of this relay have been madesat the fac-
tory. Upon receipt of the relay, no customer ad-
justments other than those covgredyunder
“SETTINGS” should be required.

Acceptance Check

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

1. a) Instantameous’tap screws in positions 3, 4
and §:

b) Operation terlockout tap screw in position
4,

c) Reset timer tap screw in 10 second position.

2.Irip open the breaker on the test relay and
ebserve 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™lockeéut is
reached. The device being contrelled 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,4glosesthe/device being con-
trolled by the DRC-1%¢lay and simultaneous-
ly start a stop watch, Time the interval that
elapses before thefintegrator resets. The in-
tegrator will beyresetting when the lockout
light on the*fgont/panel of the relay goes out.
This tim€ should equal the front panel Reset
Timer Setting plus or minus 10%.

Routine Malntenance

All'relays should be inspected periodically and
theatime of operation should be checked at least
onecg 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

© Place VTVM from terminal 11 of Reset
Module 1451C38 to common test point. Ad-
just RH-1 (rear sub-base) so that 18 VDC can
be seen on the VT VM when terminals | 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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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

STEP 10
HOME POSITION

INTEGRATOR STEP1 STEP 2 STEP3 STEP 4
Level | and No connection Connection Energize Same as Energize
RESET TIMER To energize reset timer step #1 reset timer
TAP BLOCK reset timer time delay * time delay
SETTING if required circuit t cifeuit t
Level 2 Pulses o Energize Pulses o Energize Pulses

integrator to Aux integrator to Aux integrator to
step | when relay step 4 when felay, step 5 when
52b closes 52b closes 52b closes
Level 3 and Supplies base Pulses No connection Pulses No connection
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 | or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize N oonnection Energizes No connection
RECLOSE TIMER reclose timers reclosetimers
TAP BLOCK time delay time delay
SETTING circuit circuit
through through
intetval one interval one
Level 5 Make contact Make contact No connection No connection No connection
between between
terminals 16 terminals 19
and 17 and 17
Level 6 and Pickdup IT Picksup IT Same as Step Picksup IT Same as Step
INST. TAP relay with relay with #1 relay with #3
tap s€rew in tap screw in tap screw in
position 1 position 2 position 3
[ ] [ ] [ ] ] [ ]
Level 7 Short circuits No connection Same as No connection | Same as
reclose timer Step #10 Step #10

time delay
capacitors

1, Iffault 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

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

INTEGRATOR STEPS5 STEP 6 STEP7 LoggoEu? lgoa. STEP 9
Level | and Same as Energizes Same as Energizes Energizes
RESET TIMER step #1 reset timer step #1 reset timer reset timer
TAP BLOCK * time delay * time delay time delay
SETTING circuit t circuiti: circuit t
Level2 Q Energize Pulses No connection No connection No connection

Aux integrator to
relay step 7 when
52bcloses
Level 3 and Pulses No connection Pulses Energizes Energizes
OPERATIONS TO integrator to integrator to lockout terminal 18
LOCKOUT TAP step 6 when step8 indicator, with battery
BLOCK SETTING set for 1,2,3 alarm relay positive
operations to and terminal 7
lockout
Level 4 and Energizes Nolconnection No connection No connection No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 Nofeonmection No connection No connection Make contact No connection
between
terminal 16
and 17
Level 6 and Picksup IT Same as Step Picksup IT Same as Step Same as Step
INST. TAP relay with #4 relay with #1 #1
BLOCKSETTING tap screw in . tap screw in . .
Position 4 position 5
[ ] [ ]
Level 7 No connection Sameas Step Same as Step Same as Step Same as Step
Step #10 #10 #10 #10

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.
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ELECTRICAL PARTSLIST
CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
RESISTORS (values In Ohms)

R1 47,000 1/2W 2% 629A531H72
R2 47K 1/2W 2% 629A534,H48
R3 118,000 1/2W 1% 837A131HOS
R4 174,000 1/2W 1% 837A131HO4
RS 232,000 1/2W 1% 837TAL31'HO7
R6 453,000 1/2W 1% 836A503H87
R7 665,000 1/2W 1% 837AI31H06
R8 2,700 1/2W 5% 184A763H37
R9 1,000 1/2W 5% 184A763H27
R10 10 1/2W 5% 187A290H01
RI11 649,000 1/2W 1% 837A131HOI
R12 442000 1/2W 1% 837A131HO03
R13 221000 1/2W 1% 836A503H80
R14 28,700 1/2W 1% 837A131H02
R15 2670 1/2W 1% 836A503H36
RI16 1,200 1/2W 5% 184A763H53
R17 220,000 1/2W 5% 184A763H83
RI19 2,700 1/2W 5% 184 A763H37
R20 1000 1/2W 5% 184A763H27
R21 220 1/2W 5% 184 A763HI1 1
R22 10,600 250VDC 5% 1267313
R22 5,000 125VDC 5% 1205214
R22 1,400 48VDC 5% 1267292
R23 5,600 250VDC 5% 1267305
R23 2500 125VDC 5% 1267299
R23 560 48VDPC 5% 1267282
R24 100 3w 5% 763A127H20
R25 100 25W. (48 VDC) 1207238
R25 500 25W (125VDC) 1202522
R26 7.5 IW: 185A209 HO9
R27 100 IW 5% 763A127H20
R28 100 3w 5% 763A127H20
R29 100 3W 5% 763A127H20
R30 10 192W 5% 187A290H01
R31 82,000 1/2wW 2% 629A531H78
R32 19;0001/2W 2% 629A531H56

O R33 20000 25W (250 VDC) 1267296

8  All resistor values in Ohms
CAPACITORS

Cl 100 MFD 6V 5% 184A661H06
C2 100 MFD 6V 5% 184A661 HO6
C3 To be determined in test
C4 25 MFD 200VDC 10% 187A624 HO2
C5 6.8 MFD 35VDC 20% 184A661H10
CS (250vDC) .25 MFD 200VDC 187A624 HO2
Cé6 10 MFD 150VDC 20% 27D5476 HO9
C6 (250VvDC) 10 MFD 400VDC 862A177HO02
C7 S MFD 200VDC 10% 187A624H08
C7 (250VvDC) 047 MFD 400VDC 763A219HO01
C8 150 MFD 6V 5% 184A661 HO8
C9 To be determined in test
Cli0 100 MFD 6V 5% 184A661 HO6
Cll 33 MFD 20V 20% 184A661H11
Ch2 1 MFD 20% 187A624 HO4
CI1?2 (250vDC) 1 MFD 400VDC 764A278 HO2
Cl3 1 MFD 20% 187A624 HO4
Cl3 (250VDCQC) 1 MFD 400VDC 764A278H02
Cl4 047 MFD 50VDC 848A646HO7
CI5 047 MFD 200VDC 849A437H04
Cleé 22MFD 35VDC 187AS508H17
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ELECTRICAL PARTS LIST

CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
TRANSISTORS
Q2 2N3417 848A851H01
Q3 2N3417 848A851HO1
T4 2N3417 848A851HO01
TS 2N3417 848A851HO1
T6 2N3417 848A851HO1
ZENER - DIODES
Z1 IN748A 186A797H13
72 IN748A 186AT97H13
Z3 IN748A 186A797H13
Z4 IN748A 186A797H13
VA IN748A 186A797H13
Z6 IN748A 186A797H13
Z7toZ11 IR200 629A369H01
Z12 1.5KE200 878A619HO1
Z13 1N3686B 185A212H06
Zl4 1N957B 186A 79 7THO6
Z15 (250VDC) 1.5KF200 878A619HO1
THERMISTOR
TH-1 2D504 185A211HO07
CONTROLLED RECTIFIERS
SCR-1 K1149-13 184A640H13
SCR-1 (250VDC) K1149-12 184A640H12
SCR-2 K1149-13 184A640H13
SCR-2 (250VDC) K1149-12 184A640H12
RECTIFIERS
D3 1N4822 188A342H11
D4 1N4822 188A342H1 1
D5 IN645A 837A692H03
D6 1 N4822 188A342H11
D7 1N4822 188A342H]1
D8 1N4822 188A342HI11
D9 IN645A 837A692H03
D10, DI, D12 (48 VDC) IN4822 188A342H11
MISCELLANEOUS
I Lockout indication 52410-993 183A825G05
RH-1 Potentiometer Series 43-250 762A790H04
AR Alarm relay 250Vdc 541DS14HI15
AR Alarm relay 125Vdc 541D514H06
AR Alarm relay 48Vdc 541D514HO08
Aux Auxiliary relay 48Vdc 541D514H18
Ax Auxiliary relay 48, 250Vdc 541D514H19
IT Instantaneous relay 250Vdc 541D514H14
IT Instantaneous relay 125Vdc 541D514HO05
IT Instantaneous relay 48Vdc 541D514H07
CR Close relay 250Vdc 541D514H14
CR Close relay 125Vdc 541D514HO0S
CR Close relay 48Vdc 541D514H07
SS Stepping switch 250Vdc 205C6399G03
SS Stepping switch 125Vdc 205C399G02
SS Stepping switch 48Vdc 205C399G01
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O Fig. 2. Internal Schematic of Type DRC-
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__RESISTOR STYLE NG REF. SILICON
Ri 862A378H34 221,000 0 1/2w CONTROLLED SW STYLE NO. REF.
R17 184A763H83 220.000 2 1/2w $C3-1 SCR-2 184A6UOH1 2 Kitegerz
R3 837A131125 118.000 0 1/2w
RY 837A131HOY 174.000 0 /2%
RS 837A131H07 232.000 0 1/2w
R6 836A503H87 453.000 2 1/2w RECTIFIER STYLE NO REF.
R7 837A131H06 €65.000 0 /2w 03-04-06-07-08-010-011- DIz | 188A3u2H11 1N4822
R3-R19 i8YA763H37 2.700 0 1/2w D5 - D9 837A692H03] . ING4SA
RI-R20 VBUATE3H27 1.000 0 1/2W
—_— Ri0-R30 187A290H0 10 0 V/2w
l Ri) 837AI3iHO 649.000 0 /2w
o
& 1! R12 8374131H03 442 000 0 /2w
R13 8364503480 221 000 1 1/2W
RIY B37Ai3H02 28.700 0 /2w
2 Riy B 629453184 15 MEG. /2w
< RiS 836A503H36 2,670 0 1/2w
| R16 181A763H53 12 000 7 1/2¢
R2% 18YAT63H: 1 220 G V/2W MISC §Prie wod _REF
722 1267313 10,600 A POT, (RH) 7624730104 SERIES 43
R20 185A209H09 7.50 3IW
Tcs/l\c7 R23 1267305 5600 . TEL RELAY [CR) 54105141 2envne
7F_ TEL-RELAY (IT)(AR) 54105 14K 14 250 ¥OC
10 ), R24-R27-R28-R29 7634127420 100 0 3W TEL - RELAY(AUX)| /5410514 HI9 250vbC
38601 _ ‘ ll R25 1267296 2000 0 25 W STEPPING SH) 2050399503 250 o
AMBER L:TE 1834825605 52410-993
R2 629A531H48 4,700 0 /2 W
R3) 629A53IHT8 82,0000 1/2wW
R32 629A531HS 6 10,0000 1/2W
R33 185A209H2) 50000 - (0w
CAPACITOR IYLF REF
€1 -¢2-¢iQ 18YAEG 1HQS 100 MFD_6Y
—_— a TO BE DETERMINED IN TEST
- oy 187A6245K02 25MFD. 200v0C
¢5 187A624 HoZ « 250 MFDR200 VDC
6 B862A177H02 IoMFD 408 vbc
¥ 26 a 763A219Ho| . 047 MFD 406VDC
T 25 [} 18UAE61HOB 15009 6V
2 9 T0 BE DETERMINED WHMIEST
&3 cit 18UABEiH1L 33MFD 20V
C12-Ci3 764A278H02 | MFDU400 vDC
cl4 ‘ 848A646HO7 .047,MFD 80V 0C
cIs 849A437HO4 .047 MED, 200vOC
4 Py B TASOBHT 22 MED_35v0C
> TH-1
TRANS | STOR
x 1410 T6 845 485, HO? 3417
9l Q2-03 8484851H02 2N3417
—-- 7z
ws 1
THERMISTOR STyLE M0 REF.
TH-1 1£5A211H07 20504
NEAADIGOE IYLE X0 REF.
21 10 JE 1864737H13 IN748A
700 214 6294369401 18200
1122218 878A619HO1 1.5k €200
13 185A212H06 IN36868
Z14 186A797HO6 IN9578

D= RECLOSE TIME 10 TO 50 SEC.

= RED HANDLE ON FT CASE
"HOMING CONTACT"ON STEPPING SWITCH.

HC INDICATES

$5-1.55-285S-3 INDICATES"S

ELF STEPPING CONTACTS"ON STEPPING SWITCH.

Sub. 5§
(1321D785)

e

' Rela

yin FT-32/Case.

(250 Vdc)
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o Fig. 3. Component Location of Reset Circuit Board of Type DRC-1 Relay.
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) Fig. 4. Component Location of Reset Circuit Board of Type DRC-1 Relay. (250 Vdc)
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Fig. 5. Component Location of RecloséyCircuit Board of Type DRC-1 Relay.
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© Fig. 6. External Schematic of Type DRC-1 Relay.
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Fig. 7. Diagram of Test‘@onnection for DRC-1 Relay.
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O Fig. 8. External DC Schematic for DRC-1 with SX.
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O Fig. 10. External DC Schematic for DRC-1 with SX and CVE-1
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Fig. 12. Outline and Drilling for the Type DRC-1 Relay in the FT-32 Case.










INSTALLATION

Westinghouse I.L. 41-667.3A
OPERATION ¢ MAINTENANCE

INSTROUCTIONS

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 distribution circuits is to_allow
instantaneous tripping to protect a fuse for tem-
porary faults and, by cutting out the instantan€ous
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 timgfdelay ‘or any combination
in any sequenceyof time delay and instan-
taneous.

Static, timingfand semi-static control.
Reglosestiming adjustment 0-45 seconds.

Lockout alarm contact and indication.

ISANEL A R

Adjustable reset initiation 10 to 60 seconds
following successful reclosure.

7. Immediate réturnWte ‘“‘Home’ (or reset)
position followingseset initiation.

8. Optionalyinstantaneous trip following
manual®elosifig from lockout position.

CONSTRUCTION & OPERATION

The Type DRC-1 Relay is composed of (1) an
integratory(2) reclose timer printed circuit board
(3) reseb timer printed circuit board (4) alarm relay
(5) Mmstantaneous trip relay (6) close relay and (7)
loekout 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
allows a specific timing circuit to be used for all
reclosing intervals. Refer to figure S for compo-
nent and board layout.

Wlpossible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipiment do not purport 1o 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. 41-667.3, DATED OCTOBER 1978

EFFECTIVE JULY 1979

© DENOTES CHANGED SINCE PREVIOUS ISSUE.




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 DRC-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 instantanequs
and two time delay operations and that a permas
nent fault occurs on the line beyond being
protected.

Device 50 picks up and sendsa trip signal to
terminal 15 of the DRC-1 relay_through the nor-
O mally closed contacts of the T Relay and out
terminal 10 and the breaker_openss

When the 52b contaet 1nsesies with terminal 5
closes, battery positive 1S%placed across the in-
tegrator coil throtigh the 52b contact, the normally
closed integrator contacts{SS1) and level 2 Step 10
of the integrator. Asthearmature 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 SS1 contacts open and the colil is
de-energized, the spring moves the take-off arm to
step I

The reclose timer is now energized through
the take-off arm of level 4, step 1 and interval oné
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 timingg€itcuit com-
mences to charge to a voltageythat will be suf-
ficient to allow current to flow intg the base of
transistor Tg through zeneridiodenZ2. This signal
is amplified by transistofyJ ¢“and applied to the
gate of SCR-2 turninggSCR=2,0n and placing the
the close relay acrosssthe'battery positive through
the 52b contact (terminaly$, terminal 20). The CR
contacts energizegthe¥elosing circuit, which closes
the main contacts for the breaker and prepares
the breakér'for another tripping operation. When
terminal 20%loses, its positive voltage, due to the
opening, 6fathe)S52b, the close relay drops out. The
CR ‘eontaet_also energized the stepping switch
coil gwhieh ,compresses a spring. When the 52b
contagct 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 Tg discharging the time delay capacitors
(C8, C9 & Cl10) on the reclose timer (board
670B115 on Fig. 1), thus setting it up for the
next reclosing interval.

The reset timer (board 1451C38 on Fig. 1)
was energized through step 2, the take-off arm
of level 1, and the RESET TIMER tap block.
The time delay capacitors (C1 to C3) were kept
inoperative by terminal 5 being highly positive
and supplying base drive for transistor Qp, this
kept the time delay capacitors short-circuited.
With the breaker closed and base drive removed
from transistor Qp, 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.

® 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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battery positive is placed across the integrator
coil through the 52b contact, the normally closed
AR relay contacts, the normally closed integrator
contacts (SS1) and level 2 step 2 of the integrator.
As the armature of the integrator picks up, the
normally closed contacts of the integrator (SS1)
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 thé
RECLOSE TIMER tap block interval 2 and,will
operate in accordance with that setting JAfter a
predetermined time delay SCR-2 turnsWenf the
close relay is energized. The close relayacontacts
energize the close circuit, and the stepping switch
coil. This prepares the stepping switch for itssmove
to step 4 by compressing its springgEnergizing the
close circuit closes the breaker. The 52b contact
opens removing the battery voltagefrém terminal
S. This allows the close relay to drop out and de-
energizes the stepping switch ¢€eil allowing it to
move to step 4.

During the timesthatwthe reclose timer was
operating the reset tumef was held inoperative by
the positive yoltage“en'terminal 5. This voltage
supplies bage dpive 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-
sister Q2, the reset timer attempts to time out and
reset'the integrator to the home position (step 10).
Dewvice’50 again senses the fault and the trip signal
getsias 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 Thertor-
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 tosthe breaker trip coil.

This again places the'statien'battery across the
trip coil opening the bféakeryAgain the operation
of the 52b contact in'€opjun€tion with the wiring of
level 2 moves the ‘Stepping switch to Step S.

The reclose, timer is energized through the
moving arm,of level 4, step 5 and interval three of
the RECEOSE, TIMER tap block. After the
predetetminedstimer delay, SCR-2 turns on pick-
ingup, the,elose relay. The close relay contacts
energize “the closing circuit, which closes the
breéakerymain contacts, and prepares the stepping
switeh 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 10).

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
SSI 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 CI10.

The reset timer is energized through the mov-
ing arm of level 1, 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 101 switch, the
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reset timer will attempt to time out and reset the
integrator to its home position (step 10). 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 INSTANTANEOUS
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 AR relay normally
closed contacts. 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 C1 to C3
to charge up to a voltage of sufficient magnitude to
make Z1 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 armatupe™pulls
in, the integrator contacts (SS2) opeas, allowing
the integrator to move to step 9. SCR- L fires again
which moves the stepping switch to step,10. All cir-
cuits are de-energized except for step 10y level 3
which feeds a positive voltage togthe bas€ of tran-
sistor Q2 through a buffer circuit. This positive
voltage makes transistor Q2gconduet, discharging
the reset timer’s time delayicapacitors (C1 to C3)
and keeps the capacitors‘discharged when the in-
tegrator is at its homie position(step 10). The hom-
ing contact (HC), aycam op€rated switch, is open
at step 10 and keeps theyintegrator 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 qntil, the integrator is returned to its
home pessition (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
deSeription.

CHARACTERISTICS

Tripplng 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, 15, 20, 40 and
60 seconds resetting time.

Reclose Time

The reclose timeg'can be set for instantaneous,
2, 15, 30 and 45 seconds reclosing time for each
reclosing interval Jorpany combination of the
aforementioned. times:

Operatlons:to Lockout

The“"DRC#] relay can be set to lockout the
breaker afer’1, 2, 3, or 4 operations.

ENERGY 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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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 | and 2. Time delayed trips will
occur on all positions that do have a tap screw.
A tap screw must be placed in position S when
time delayed tripping is desired during manual
closing of the breaker.

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insuref correct
operation of this relay have been made at'thé fac-
tory. Upon receipt of the relay, no customeriad-
justments other than those coverfed tmder
“SETTINGS” should be required.

Acceptance Check

The following check is re€ontmended to insure
that the relay is in properpworking order. Before
proceeding, connect relay towbreaker as per Figure
6 or to auxiliary test relay per Figure 7.

I. a) InstantaneQusitap screws in positions 3, 4
and $.

b) Operation to lockout tap screw in position
4.

c) Reset timer tap screw in 10 second position.

24Trip 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 untlwloékout 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 lockoutgclosegtheidevice being con-
trolled by the DRCalrelay and simultaneous-
ly start a stop wateh. Time the interval that
elapses before the' intégrator resets. The in-
tegrator will“be resetting when the lockout
light on théyfront'panel of the relay goes out.
This timesshowld equal the front panel Reset
Timerssettingeplus or minus 10%.

Routine Malntenance

Alleelays 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

Place VIVM from terminal II of Reset
Module 1451C38 to common test point. Ad-
just RH-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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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

INTEGRATOR HO MSETIESS‘]IQI’ION STEP1 STEP 2 STEP3 STEP4
Level 1 and No connection Connection Energize Same as Energize
RESET TIMER To energize reset timer step #1 reset timer
TAP BLOCK reset timer time delay * timédelay
SETTING if required circuit 1 cireuit't
Level 2 Pulses No connection Pulses No connectien Pulses

integrator to integrator to integrator to
step | when step 4 when step 5 when
52b closes 52b closes 52b closes
Level 3 and Supplies base Pulses No connection Pulses No connection
OPERATIONS TO drive for Q2 integrator to integrator to
LOCKOUT TAP to keep reset step 2 when step4 when
BLOCK SETTING timer set for one setfor |l or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize No connection Energizes No connection
RECLOSE TIMER 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 No connection
between between
terminals 16 terminals 19
and 17 and 17
Level 6 and Pick up IT Picks up IT Same as Step Picks up IT Same as Step
INST. TAP relay with relay with #1 relay with #3
tap s€rew in tap screw in tapscrew in
position 1 position 2 position 3
[ ] [ ] [ ] [ ] [ ]
Level 7 Short circuits No connection Same as No connection | Same as
reclose timer Step #10 Step #10
time delay
capacitors

Ifsfault is cleared, reset timer will time out and energize coil directly.
Instantaneous tripping will not take place in those positions which have a tap screw.
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont'd)

INTEGRATOR STEPS STEP6 STEP7 Locsl;l;fl't’lgos. STEP 9
Level | and Same as Energizes Same as Energizes Energizes
RESET TIMER step #1 reset timer step #1 reset timer reset timer
TAP BLOCK * time delay * time dglay time delay
SETTING circuit t circuit T circuit t
Level 2 No connection Pulses No connection Noyeonnection No connection

integrator to
step 7 when
52b closes
Level 3 and Pulses No connection Pulses Energizes Energizes
OPERATIONSTO integrator to integrator to lockout terminal 18
LOCKOUT TAP step 6 when step.8 indicator, with battery
BLOCK SETTING set for1,2,3 alarm relay positive
operations to and terminal 7
lockout
Level 4 and Energizes No connéction No connection No connection No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No conpection No connection No connection M ake contact No connection
between
terminal 16
and 17
Level 6 and Picksup IT Same as Step Picksup IT Same as Step Same as Step
INST. TAP relay with #4 relay with #7 #1
BLOCKSETTLING tap screw in . tap screw in . .
Position 4 position 5
. .
Level 7 No connection Same as Step Same as Step Same as Step Same as Step
Step #10 #10 #10 #10

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.
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ELECTRICAL PARTSLIST
CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
RESISTORS (values In Ohms)
R1 47,000 1/2W 2% 629A531H72
R2 47K 1/2W 2% 629 A53hH48
R3 118,000 1/2W 1% 837A13 1HOS
R4 174,000 1/2W 1% 837A131H04
RS 232,000 1/2W 1% 837A131HO7
R6 453,000 1/2W 1% 836A503H87
R7 665,000 1/2W 1% 837A131HO06
R8 2,700 1/2W 5% 184A763H37
R9 1,000 1/2W 5% 184A763H27
R10 10 1/2W 5% 187A290H01
R11 649,000 1/2W 1% 837A131HOI
RI12 442,000 1/2W 1% 837A131HO03
RI3 221,000 1/2W 1% 836A503 H80
R14 28,700 1/2W 1% 837A131H02
R15 2,670 1/2W 1% 836A503H36
R16 1,200 1/2W 5% 184A 763 HS53
R17 220,000 1/2W 5% 184A763H83
R19 2,700 1/2W 5% 184 A763 H37
R20 1,000 1/2W 5% 184A763H27
R21 220 1/2W 5% 184A763H11
R22 10,600 250VDC 5% 1267313
R22 5,000 125VDC 5% 1205214
R22 1,400 48VDC 5% 1267292
R23 5,600 250VDC 5% 1267305
R23 2,500 125VDC_ 5% 1267299
R23 560 48VDC 5% 1267282
R24 100 3w 5% 763A127H20
R25 100 25W (48 VDC) 1207238
R25 500 25W (125VDC) 1202522
R26 7.5 3IW 185A209 HO9
R27 100 3IW 5% 763A127H20
R28 100 3w 5% 763A127H20
R29 100 3w 5% 763A127H20
R30 10 192w 5% 187A290H01
R31 82,000 1/2W 2% 629A531H78
R32 10,000 " 1/2W 2% 629A531HS56
® All resistor values in Ohms

CAPACITORS
Cl 100 MFD 6V 5% 184A661 HO6
C2 100 MFD 6V 5% 184A661HO6
C3 To be determined in test
C4 25 MFD 200VDC 10% 187A624H02
Cs 6.8 MFD 35VDC 20% 184A661HI10
C5 (250vDC) .25MFD 200VDC 187A624H02
Cé6 10 MFD 150vDC  20% 27D5476H09
Cé6 (250VDC) 10 MFD 400VDC 862A177H02
Cc1 .SMFD 200VDC 10% 187A624H08
(oY) (250vDC) 047 MFD 400VDC 763A219HO0I
C8 150 MFD 6V 5% 184A661 HO8
C9 To be determined in test
Cl0 100 MFD 6V 5% 184A661HO6
Ch 33 MFD 20V 20% 184A661HI11
Cl2 1 MFD 20% 187A624 HO4
Ci2 (250VDC) 1 MFD 400VDC 764A278 HO2
Cl3 1 MFD 20% 187A624 HO4
Cl3 (250VDC) 1| MFD 400VDC 764A278H02
Cl4 047 MFD 50VDC 848A646HO07
Cl5 047 MFD 200VDC 849A437THO4
Clé 22 MFD 35VDC 187AS508H17
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ELECTRICAL PARTS LIST
CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
TRANSISTORS
Q2 2N3417 848A851HO!1
Q3 2N3417 848A851HOI
T4 2N3417 848A851HOI
TS 2N3417 848A851HO1
T6 2N3417 848A851HOI
ZENER - DIODES
Z1 IN748A 186A797H13
72 IN748A 186A797HI13
Z3 IN748A 186A797H13
Z4 IN748A 186A797H13
Z5 IN748A 186A797H13
Z6 IN748A 186A797H13
Z7toZl11 [ R200 629A369H01
Z12 1.5KE200 878A619HO1
Z13 1N3686B 185A212H06
Z14 IN957B 186A797HO6
Z15 (250VDC) 4K E200 878A619HO1
THERMISTOR
TH-1 2D504 185A211HO07
CONTROLLED RECTIFIERS
SCR-1 K1149-13 184A640H13
SCR-1 (250VDC) K1149-12 184A640H12
SCR-2 K1149-13 184A640H13
SCR-2 (250VDC) K1149-12 184A640H12
RECTIFIERS
D3 1N4822 188A342H11
D4 1N4822 188A342H11
D5 IN645A 837A692H03
D6 1N4822 188A342H11
D7 1N4822 188A342H11
D8 1N4822 188A342H11
D9 IN645A 837A692H03
D10 (48 VDC) IN4822 188A342H11
MISCELLANEOUS

8] Lockout indication 52410-993 1834 -25G0S
RH-1 Potentiometer Series 43-250 762A790H04
AR Alarm relay 250Vdc 541D514H15
AR Alarm relay 125Vdc 541DS514HO06
AR Alarm relay 48Vdc 541DS514H08
IT Instantaneous relay 250Vdc 541D514H14
15 Instantaneous relay 125Vdc 541D514HO05
IT Instantaneous relay 48Vdc 541D514H07
CR Close relay 250Vdc 541DS14H14
CR Close relay 125Vdc 541 D514H05
CR Close relay 48Vdc 541D514H07
SS Stepping switch 250Vdc 205C6399G03
SS Stepping switch 125Vdc 205C399G02
SS Stepping switch 48Vdc 205C399G01
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o Fig. 8. External DC Schematic for DRC-1 with SX.
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TYPE DRC-1 RECLOSING RELAY
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O Fig. 9. External DC Schematic for’\DRC-1 With CVE-1
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(%) Fig. 10. External DC Schematic for DRC-1 with SX and CVE-1
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Fig. 11. Type DRC-1 Relay.
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TYPE DRC-1 RECLOSING RELAY
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8 EXTERNAL
TOOTH
WASHER

190-32 SCREW
SMAEL
EXTERNAL
TOOTHED
WASHER

PANEL

SPACERS FOR
THIN PANELS

5/16-18 SCREW

TOOTHED " WASHERS
—=)190-32 SCREW

oiad  TERMINAL AND
~ MOUNTING DETAILS

(80.98 ) '
6,375 -+ \ u
(161,93 ) PANEL LOCATION

LARGE INTERNAL

(FOR THICK"PANELS
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Fig. 12. Outline and Drilling for the Type DRC-1 Relay in the FT-32 Case.
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INSTALLATION

Westinghouse I.L.41-667.3
OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPEDRC-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 disturbution circuits is to allow
instantaneous tripping to protect a fuse fof tem-
porary faults and, by cutting out the instafitangous
trip prior to the next reclosure, to allowgthe'fiise to
operate, minimizing the outage area forWperma-
nent faults.

The DRC-1 provides:

1. Up to 3 reclosures to dockout.

2. Flexible trippingJ8equence, all instan-
taneous, all time delay%e® any combination
in any sequencelof time delay and instan-
taneous.

Static timingy@nd semi-static control.
Reclose timing adjustment 0-45 seconds.

Lockeut alarm contact and indication.

S v bW

Adjustable reset initiation 10 to 60 seconds
following successful reclosure.

7. Immediate retirnpto ¥ Home™ (or reset)
position following reset initiation.

8. Optional, instantaneous trip following
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)weset timer printed circuit board (4) alarm relay
(S)Nnstantaneous 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
allows a specific timing circuit to be used for all
reclosing intervals. Refer to figure S for compo-
nent and board layout.

S possible contingencies which may arise during installation, operation, or maintenance, and all
derails 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
hiv cquipment, the local Westinghouse Electric Corporation representative should be contacted.

NEW INFORMATION

EFFECTIVE OCTOBER 1978




TYPE DRC-1 RECLOSING RELAY

INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

STEP 10
HOME POSITION

time delay
capacitors

INTEGRATOR STEP 1 STEP 2 STEP3 STEP 4
Level I and No connection Connection Energize Same as Energize
RESET TIMER To energize reset timer step #1 feset timer
TAP BLOCK reset timer time delay * time delay
SETTING if required circuit t circuit ¥
Level 2 Pulses No connection Pulses No conneetion Pulses

integrator to integrator to integrator to
step | when step4 when step S when
52b closes 52b closes 52b closes
Level 3 and Supplies base Pulses No connection Pulses No connection
OPERATIONS TO drive for Q2 integrator to integrator to
LOCKOUT TAP to keep reset step 2 when step4 when
BLOCK SETTING timer set for one set for | or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize No connection Energizes No connection
RECLOSE TIMER recloseftimers reclose timers
TAP BLOCK timeldelay time delay
SETTING circuit circuit
through through
intergal one interval one
Level S Make contact Make contact No connection No connection No connection
between between
terminal§'16 terminals 19
and 17 and 17
Level 6 and Pick upIT Picksup IT Same as Step Picks up IT Same as Step
INST. TAP relay with relay with #1 relay with #3
tap screw in tap screw in tapscrewin
position | position 2 position 3
[ ] [ ] ] [ ] [ ]
Level 7 Short circuits No connection Same as No connection | Sameas
reclose timer Step #10 Step #10

i Iffault 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.

9
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TYPE DRC-1 RECLOSING RELAY

l.L. 41667.3

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

operations to

and terminal 7

STEP 8
INTEGRATOR STEPS STEP6 STEP7 Lockout Pos. STEP 9

Level | and Same as Energizes Same as Energizes Energizes
RESET TIMER step #1 reset timer step #1 reset timer reset timer
TAP BLOCK * time delay * time delay time delay
SETTING circuit t circuityt circuit t
Level 2 No connection Pulses No connection No cennection No connection

integrator to

step 7 when

52b closes
Level 3 and Pulses No connection Ruises Energizes Energizes
OPERATIONSTO integrator to integrateor to lockout terminal 18
LOCKOUTTAP step 6 when step 8 indicator, with battery
BLOCK SETTING set for 1, 2,3 alarm relay positive

lockout
Level 4 and Energizes No connection No connection No connection No connection
RECLOSETIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No connection No connection No connection Make contact No connection
between
terminal 16
and 17
Level 6 and Picksup IT Same as Step Picksup IT Same as Step Same as Step
INST. TAP relay with #4 relay with #17 #1
BLOCK SETTING tap screw in . tap screw in . .
Position 4 position 5
[ ] e

Level 7

No connection

Same as Step
Step #10

Same as Step
#10

Same as Step
#10

Same as Step
#10

F9If 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.




TYPE DRC-1 RECLOSING RELAY

ELECTRICAL PARTS LIST
CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
RESISTORS (values In Ohms)
R1 47,000 1/2W 2% 629A531H72
R2 47K 1/2W 2% 629A531H48
R3 118,000 1/2W 1% 837A134HO05
R4 174,000 1/2W 1% 837AT31HO4
RS 232,000 1/2W 1% 837A131HO7
R6 453,000 1/2W 1% 836A503H87
R7 665,000 1/2W 1% 837A131HO06
R8 2,700 1/2W 5% 184A763H37
R9 1,000 1/2W 5% 184A763H27
R10 10 1/2W 5% 187A290HO01
RI1 649,000 1/2W 1% 837A131HO1
R12 442,000 1/2W 1% 837A131HO03
R13 221,000 1/2W 1% 836AS503H80
R14 28,700 1/2W 1% 837A131H02
RIS 2,670 1/2W 1% 836A503H36
R16 1,200 1/2W 5% 184A763H53
R17 220,000 1/2W 5% 184A763H83
R19 2,700 1/2W 5% 184A763H37
R20 1,000 1/2W 5% 184A763H27
R21 220 1/2W 5% 184A763H11
R22 10,600 250VDC 5% 1267313
R22 5,000 125VDC 5% 1205214
R22 1,400 48VDC 5% 1267292
R23 5,600 250VDC 5% 1267305
R23 2,500 125VDC 6% 1267299
R23 560 48VDQC) 5% 1267282
R24 100 3w 5% 763A127H20
R25 100 25W (48 VDCQ) 1207238
R25 500 “WRSW (125VDC) 1202522
R26 7.5 IW 185A209H09
R27 100 3W 5% 763A127H20
R28 100 W 5% 763A127H20
R29 100 3w 5% 763A127H20
R30 10 I'/2W 5% 187A290HO01
R31 82,000 J1/2W 2% 629A531H78
R32 10,0001 /2W 2% 629A531H56
®  Allresistor values in Ohms

CAPACITORS
Cl 100 MFD 6V 5% 184A661HO06
C2 100 MFD 6V 5% 184A661 HO6
C3 To be determined in test
C4 25 MFD 200VDC 10% 187A624H02
Cs 6.8 MFD 35VDC 20% 184A661H10
C5 (250VvDC) .25 MFD 200VDC 187A624H02
Cé6 10 MFD 150VDC 20% 27D5476H09
C6 (250VDC) 10 MFD 400VDC 862A177H02
Cc7 S MFD 200VDC 10% 187A624H08
C7 (250VvDC) .047MFD 400VDC 763A219HO0I
C8 150 MFD 6V 5% 184A661 HO8
(@) To be determined in test
C1o 100 MFD 6V 5% 184A661H06
Cihl 33 MFD 20V 20% 184A661H11
Cl2 1 MFD 20% 187A624H04
Cl2 (250VDC) | MFD 400VDC 764A278H02
Cl13 1 MFD 20% 187A624H04
Cl3 (250VDC) | MFD 400VDC 764A278H02
Cl4 047 MFD 50VDC 848A646H07
Cl15 .047MFD 200VDC 849A437H04
Cl6 22 MFD 35VDC 187A508H17




TYPE DRC-1 RECLOSING RELAY

LL. 41/667.3

ELECTRICAL PARTS LIST
CIRCUIT DESCRIPTION MANUFACTURER
SYMBOL DESIGNATION
TRANSISTORS
Q2 2N3417 848A851HO!1
Q3 2N3417 848A851HO1
T4 2N3417 848A851HO1
TS 2N3417 848A851HO1
T6 2N3417 848A851HO1
ZENER - DIODES
Zl IN748A 186A797H13
Z2 IN748A 186A797H13
Z3 IN748A 186A797H13
Z4 IN748A 186A797H13
Z5 IN748A 186A797H13
Z6 IN748A 186A797H13
Z7toZ11 [R200 629A369HO0!
Z12 1.5KE200 878A619HO!1
Z13 IN3686B 185A212H06
Z14 IN957B 186 A797THO6
Z15 (250VDC) 1.5KE200 878A619HO0!1
THERMISTOR
TH-1 2D504 185A211HO07
CONTROLLED:RECTIFIERS
SCR-1 K1149-13 184A640H13
SCR-1 @50VDC) K1149-12 184A640H12
SCR-2 K1149-13 184A640H13
SCR-2 (250VDC) K1149-12 184A640H12
RECTIFIERS
D3 1N4822 188A342H11
D4 1N4822 188A342H11
D5 IN645A 837A692H03
D6 1N4822 188A342H11
D7 1N4822 188A342H11
D8 1N4822 188A342H11
D9 IN645A 837A692H03
D10 (48 VDC) IN4822 188A342H11
MISCELLANEOUS
I Lockout indication 52410-993 183A825G05
RHé! Potentiometer Series 43-250 762A790H04
AR Alarm relay 250Vdc 541D514H15
AR Alarm relay 125Vdc 541D514H06
AR Alarm relay 48Vdc 541D514H08
IT Instantaneous relay 250Vdc 541DS14H14
IT Instantaneous relay 125Vdc 541 D514H05
IT Instantaneous relay 48Vdc 541D514H07
CR Closerelay 250Vdc 541D514H14
CR Close relay 125Vdc 541D514HO0S
CR Close relay 48Vdc 541D514H07
SS Stepping switch 250Vdc 205C6399G03
SS Stepping switch 125Vdc 205C399G02
SS Stepping switch 48Vdc 205C399G0l







TYPE DRC-1 RECLOSING RELAY

2 ZENER DIODES IN SERIES
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Fig. 2. Internal Schematic of Type DR



I.L. 41-667.3
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R31 629A531H78 82,0000 1/2w
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C-1 Relay in £7-32 Case. (250 Vdc)
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TYPE DRC-1 RECLOSING RELAY L. L3
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Fig. 3. Component Location ot Reset/Circuit Board of Type DRC-1 Relay.
. CE t
O /3% O
(Zi 1
= CI =
S, NCE = 1 R e R
QO
B 213] S s T S
Q R 3l —{re |- .
= o 1 Re6 |
e SR e
— R4 N B
e R -
Hantr R21 | {37
—Z151— T4 —
] - TIE
ISH) | _ 4 i]
) i B Sub 1
(1451C73)

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

ron |
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Fig. 5. Component Location of Reclose Circuit Board of Type DRC-1 Relay.
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Fig. 6. External Schematic of Type DRC-1 Relay.

16



TYPE DRC-1 RECLOSING RELAY

I.L. 41-667.3

—1‘ 1»—0\0—

) @® ®)|©® b
OROROXOR0)

DRC RELAY

0 —~Q on
o
2]
I=]
=3
=

3=

&
g3
n
>

DXOIOXO)
jaaic

D.C.
SUPPLY

o+ y
_ -—-=XC

o= K

¥G-6
AUX. RELAY

SWITCH TYPE FUNCTION

A SPST INSTANTANEOUS TRIPPING
SPST TAME DELAY TRIPPING
ORST TRAP SWITCH
SPST™RCLOSE"SWITCH
TELERHONE” RELAY

m o O o

RC—WRESET COIL
0C.— OPERATING COIL
CC—"COIL INTERRUPTING CONTACT

Sub 1
3524A52

Fig. 7. Diagram of\Testi€0onnection for DRC-1 Relay.

T - $57 unce oROTECTION C103¢1 108
0 8 USED wiEN SURGE vo.

9
VOLTAGE MAY EXCE €D 2500 VOLTS PEAK

5 1
POS. HC CLOSED ON ALL POSITIONS BT 10
+ - T
I N 552
|
HS A
- 52% 4 HC
RECLOSE lot 3
INITIATE, TI c A (OPEN N SIC ONCY
| =<
I 1.1
1 510 $17°83 7S5
|
79K 9% 4
g ' &
DN, G
19
» z
79 79x = s
05 7 SS1
oC I | " 06595
NESTTT} |- 3 THRUS CcR %3 101
79 ~ (OPEN IN S10 ONLY ! ) o
= s2.4,
10 PoS eY | 610, 729 193
s 79%
T a
.S NUBETS ARE THE STERLPBSITION }
I8 w1 CH TREBONEACT 15 CLASE sx 365 783 TSI TRIPS.
J
2. sterpinglSaiTcn SIRTS 1K 3TES 10, (HOME 2OSITION) 79 LOCKOUT
3. HC IS HeMitG CONTACT ONASTEPPING SWITCH, T oY 79Y
WHICK OPENS ONLY WHEN SWITCH IS AT MOWE 1 4
POSITION (s3EP10)
4085123 ARE SELF STEPPING CONTACTS WHICH
QPEM ‘WHENEVERISSICOIL 1S ENERGIZED 79 i
20
- eedlofe on-orF Swit 1
osin .
Eggiren SRR o 2 L
T0 -|-
82 £ CIRCUIT BREARER %Régﬁisk I BLOCKS TIMING.
82100 = 2204xER CLOSING COIL AUR. 0S| WHEN CLOSED
AR SiReu | spaes TECLOSE
SBREAER CLOSIKG) 9.10
™ - DRCRELAY o INST.
798 - Sx REUY DC 79 SELECTOR
™ - TR REUY NEG. 2
850 - CARRIER CUT-OT Ul g 19 fE) INSERT TAP SCREW
860 - us Locrour reLaT + [ [ INHOLES 2.3.485
101 - BREAXER CONTROL SWITORN v—O—)(—j
FOR LOAD TAP CHANGER
T - TRIP CONTACT l LOCKOUT - CLOSED N 13 58,10 Lo AR
€ - cwse conTact = NORMAL AND LOCKOUT 7 o x
57 SUP TR ONTACE zeT€R 1 CONTACT STATES ONLY. —o%
(RENAINS CLOSEQ I3
73 si 2
LT

(1457C18)

Fig. 8. External DC Schematic for DRC-1
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Fig. 10. External DC Schematic for DRC-1 with SX and CVE-1.
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Fig. 12. Outline and Drilling for the Type DRC-1 Relay in the FT-32 Case.











