Westinghouse I.L. 41-667.2A
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE DRC RECLOSING RELAY

(with Continuous Rated Stepping Switch)

APPLICATION

The DRC is a multi shot reclosing relay for initiat-
ing the closing of a circuit breaker following pro-
tective relay operation.

Experience indicates the vast majority of circuit
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 in-
stantaneous tripping to protect a fuse for temporary
faults and, by cutting out the instantaneous trip
prior to the next reclosure, to allow the fuse to
operate, minimizing the outage area for permanent
faults.

The DRC provides:
1. Up to 3 reclosures to lockout.

2. Flexible tripping sequence, all instantaneous,
all time delay or any combingtion ,n*any se-
quence of time delay and instantaneous.

3. Static timing and semi-stagic contpol
4. Reclose timing adjustmenty0-45¥seconds.
5. Lockout alarm contagt andjindication

6. Adjustable resef 1nitiation 10 to 60 seconds
following sdecessful reclosure.

7. Immediate regurnde ‘‘Home’’ (or reset) position
following rgset initiation

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

CONSTRUCTION & OPERATION

The*Type DRC Relay is composed of (1) an integ-
rator (2) reclose timer printed circuit board (3)
reset timer printed circuit board (4) alarm relay (5)

SUPERSEDES I.L. 41-667.2

*Denotes change from superseded issuve.

instantaneous trip relay4(6) close relay and (7) lock-
out indication. All timing functions areaccomplished
through the use of semticomductor components. The
identification of all components and their locations
is shown in figure 1%

Reset Timer Board

Reset timerg- TheWlreset timer is controlled by the
integrator_and the auxiliary switches on the breaker.
The front pamnel settings allow a choice of 5 dif-
ferénty, times Jfor the resetting interval. The time
delayy circuit is of the quick reset type. This en-
ables the reset times to always be consistent with
times Indicated on the front panel. Refer to figure
2 for‘eomponent location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator.
The front panel setting allows a choice of 5 dif-
ferent 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 3 for component
and board layout.

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 integ-
rator andthe settings on the instantaneous tap block.
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Theory of Operation

Operation of the DRC relay will be described with
the aid of Figures 1 and 4. We will assume that the
DRC relay is set for two instantaneous and two
time delay operations and that a permanent fault
occurs on the line beyond being protected.

Device 50 picks up and sends a trip signal to ter-
minal 15 of the DRC relay through the normally
dead contacts of the IT Relay out terminal 10 of the
breaker and the breaker opens.

When the 52b contact in series with terminal 5
closes, battery positive is placed across the inte-
grator coil through the 52b contact, the normally
closed integrator contacts (SS1) and level 2 Step
10 of the integrator. As the armature of the inte-
grator 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 SS1 contacts open and the coil is de-
energized, the spring moves the take-off arm to
step 1.

The reclose timer is now energized through the
take-off arm of level 4, step 1 and interval onegof
the RECLOSE TIMER tap block. With the input
removed from the base of transistor T5, becausgfof
the closing of the 52b switch between bagtetry
positive and terminal 5 and 20 (DRC rela¥y, the
resistor-capacitor timing circuit commences |to
charge to a voltage that will be sufficiefit, towadlow
current to flow into the base of transisgor T5“through
zener diode Z2. This signal is amplified by tran-
sistor Tg and applied to the gate_of S€R-2 turning
SRC-2 on and placing the closg relay across the
battery positive through the 52b_comta¢t (terminal 5,
terminal 20). The CR contacts s#nérgize the closing
circuit, which closes ‘the mainé contacts for the
breaker and preparesdthe breaker for another tripping
operation. When germifal 20 loses its positive
voltage, due to the“@pening of the 52b, the close
relay drops out. The CRAcontact also energized the
stepping switch coil which compresses a spring.
When the 52b contactgopens,the coil is de-energized,
the spring m@yves the take-off arm to step 2.

When the breaker has closed, terminal 20 goes to
zero and base current is applied to transistor T-.
dischiasging the time delay capacitors (C8, C9 &
C40) on the reclose timer (board 670B115 on Fig. 1),
thus setting it up for the next reclosing interval.

2

The reset timer (board 670B113 on Fig. 1) was
energized through step 2, the take-off arm of levedml
and the RESET TIMER tap block. The time delay
capacitors (Cl to C3) were kept inoperative “hy
terminal 5 being highly positive and supplying base
drive for transistor Tg. This kept the time delay
capacitors short-circuited. With the breaker closed
and base drive removed from transistor Bay the time
delay capacitors will start to change up and attempt
to turn on SCR-1 and reset the integrator to its home
position (step 10). Device 50 wilh trip open the
breaker before the reset timer (sends a signal to
SCR-1 to reset the integrator.

Since the DRC Relaygwas set for the two instant-
aneous faults another instantaneous fault takes
place in a similar mannemnto that which was describ-
ed for the previous/operation. When the 52b contact
in series with%erminal'5 closes, battery positive is
placed acrossytheyintegrator coil through the 52b
contact{“thémnormally closed AR relay contacts, the
normalbys clésed integrator contacts (SS1) and level
2 stepi'10yhof . the integrator. As the armature of the
integtator picks up, the normally closed contacts of
themintegpator (SS1) open, stopping current flow. The
integrater armature compresses a spring when the
coil\is'energized.

When the SS contacts open and the coil.is de-ener-
gized, 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 en-
ergized. 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
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drive for transistor T2, making T2 conduct, short
circuiting the capacitors in the reset timer time
delay circuitry.

When the base drive is removed from transistor T2,
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 relay. Due to the
fact that we were only set for two instantaneous
operations a tap screw was placed in positions 3 &
4 of the instantaneous sselector. This energizes the
IT relay opening the IT normally 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 REZ
CLOSE TIMER tap block. After the predetermined
time delay, SCR-2 turns on picking upfthe j¢lose
relay. The close relay contacts energize the £losing
circuit, which closes the breaker main @entaets, and
prepares the stepping switch to move, tOWstep 6.
When the 52b contact opens the potential at.terminal
5 drops to zero and de-energizes_thef close relay.
The stepping switch moves to Stép 6.

The reset timer is energize@ythrough the moving
arm of level 1, and step 6 and it“will attempt to re-

set the integrator to it§¢home, position (step 10 ).

The fault reappears amd dewice 51 goes through
another time delayed (@peration as no instantaneous
operation was preset“@en” the INSTANTANEOUS
SELECTOR tap blo¢k.@The breaker opens and the
52b contact ‘@galn .energizes the stepping switch
coil through levely2, step 6 and the normally close
SS1 contacts. This moves the stepping switch to
step 7. The intefnal 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 devel 7. This level places a short circuit
aeross capacitors C8, C9 and C10.

The \reset timer is energized through the moving
atm 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
T2 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 @1 switch, the
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 serew has been placed in
the number 5 posigion(off'the INSTANTANEOUS
SELECTOR tap blocky (undér this condition an
instantaneous operation wilbl take place). When the
52b goes positive again,\ferminal 5 will go positive,
but no signal réaches, the stepping switch coil as
terminal 5 isgconneeted tc the AR relay normally
closed contactsy, At this point the AR relay is
energized ([andWits normally closed contacts are
open. Therefore, the stepping switch remains at
lockout.

Sincepthe relay was at step 8 after the last opera-
tion) 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
elosed in, terminal 9 becomes positive and ener-
gizes the reset timer through the moving arm of
level 1, step 8 and the ‘“Reset Timer’’ tap block
setting. With no base drive into transistor T2,
transistor T2 will not conduct 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 transistor T3. Transistor T3 ampli-
fies 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 contact (SS2) opens,
allowing the integrator to move to step 9. SCR-1
fires again which moves the stepping switch to
step 10. All circuits are de-energized except for
step 10, level 3 which feeds a positive voltage to
the base of transistor T2 through resistor Rl in the
reset timer. This positive voltage makes transistor
T2 conduct, discharging the reset timer’s time
delay capacitors (C1 to C3) and keeps the capacitors
discharged when the integrator is at its home posi-
tion (step 10). The homing contact (HC), a cam
operated 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 by level 3, step 8,
and will remain energized until the integrator is
returned to its home position (step 10). The DRC
relay is now reset and ready to go through a full
sequence in line with the settings made at the
beginning of this description.
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CHARACTERISTICS

Tripping Sequences

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

Reset Time.

The reset timer can be set for 10, i5, 20, 40 and 60
seconds resetting time.

Reclose Time

The reclose timer can be set for instantaneous, 2,
15, 30 and 45 seconds reclosing time for each re-
closing interval or any combination of the afore-
mentioned times.

Operations to Lockout

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

ENERGY REQUIREMENTS
Station Battery — 48-125 VDC
SETTINGS

FRONT PANEL SETTINGS

1. Reclosing Timer

Tap screws may be placed in differentynumbered
(reclosing times) taps for all threglinteryals or
in the same number for all intervads. Aytap screw
must be in each interval, otherwiseythe breaker
will not close on that interval. When operating
on less than 4 operations t@plockout, the re-
closing intervals will bg dropped starting with
the third interval fir§t; 1N€., for 3 operations to
lockout the breaker willyreclose in accordance
with the tap sérews{'in intervals one and two
and then the DR@ytelaygwill proceed to lockout.
The number above “th€ tap indicates the time
duration of the reclosing interval.

2. Reset Timer

Place{tap ‘screw in proper tap to obtain the
desired ‘teset tim... The number above the tap
indieates“the time duration of the reset interval.

3. Operations to Lockout

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

4. Instantaneous Operation

Do not place tap screws in ghe desired taps for
obtaining instantaneous operagioné®The num-
bers above the taps indicate“whiclh of the seq-
uence of trips that would be Anstahtaneous. For
instantaneous operationS%en ‘thé first two trips,
tap screws should net befplaced in the taps
numbered 1 and 2. Fime“delayed trips will occur
on all positions that dojhave a tap screw. A tap
screw must be_placéed in position 5 when time
delayed tripping/isydesired during manual clos-
ing of thelbreaker.

ADJUSTMENTS & MAINTENANCE

The propempadjustments to insure correct operation
of thisyrelay have been made at the factory. Upon
receipt ofthe relay, no customer adjustments 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 proceed-
ing, connect relay to breaker as per Figure 4 or to
auxiliary test relay per Figure 5.

1. 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 relay opens and closes the
breaker or test relay in line with the settings
made in paragraph 1. It will be necessary to
trip open the device being controlled by the
DRC after each reclosure until lockout is reach-
ed. The device being controlled by the DRC
relay can be tripped open manually or electrical-
ly. The reclose times should be two seconds
plus or minus 5%.

3. When at lockout, close the device being control-
led by the DRC relay and simultaneously start
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a stop watch. Time the interval that elapses
before the integrator resets. The integrator 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 part-
icular application.

CALIBRATION

Use the following procedure for calibrating the
relay, if the relay has been taken apart for repairs
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or the adjustments disturbed. This proced @ uld
not be used until it is apparent that th : s not
in proper working order. (See Accep@heck).

1. RH-1 Calibration

Place VTVM from terminal 8 t%common test
point. Adjust RH-1 (rear,sub-base) so that 18
VDC can be seen on t M when terminals
1 and 2 are energize d voltage.

i
2. No other calibrati essary.

RE@ PARTS

Repair work ne most satisfactorily at the
factory. Héwever,?interchangeable parts can be
furnishe Qustomers who are equipped for
doing p ork. When ordéring parts, always
gi %e nameplate data.
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

INTEGRATOR HONE EGSITION STEP 1 STEP 2 STEP 3 STEP 4 @

Level 1 and No connection No connection | Energize No connection | Energize ¢
RESET TIMER reset timer r timer
TAP BLOCK time delay t elay
SETTING circuit t ircait t
Level 2 Pulses No connection | Pulses No connectl Pulses
integrator to integrator to integrator to
step 1 when step 4 when step 5 when
52b closes 52b closes 52b closes
Level 3 and Supplies base Pulses No connecti No connection
OPERATIONS TO drive for T2 integrator to tegrator to
LOCKOUT TAP to keep reset step 2 when step 4 when
BLOCK SETTING timer set for ene set for 1 or
inoperative operation to \ 2 operations
lockout to lockout
Level 4 and No connection Energize ection Energizes No connection
RECLOSE TIMER reclose ti reclose timers
TAP BLOCK time del time delay
SETTING circui circuit
through a through
intervx interval two
Level 5 Make contact ke dontact No connection No connection | No connection
between
terminals 16 terminals 19
and 17 nd 17
Level 6 and Pick up Picks up IT Same as Step Picks up IT Same as Step
INST. TAP rela y& relay with #1 relay with #3
n tap screw in tap screw in
position 1 position 2 position 3
[ ] a
Level 7 Short circuits No connection | Same as No connection | Same as
reclose timer Step #10 Step #10
o1 .
time delay
capacitors

cleared, reset timer will time out and energize the integrator coil directly.
neous tripping will not take place in those positions which have atap screw.
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Conf’d.o

INTEGRATOR STEP S STEP 6 STEP 7 Locksotfil:oas. P9
Level 1 and No connection Energizes No connection Energizes {Energizes
RESET TIMER reset timer reset timer reset timer
TAP BLOCK time delay ti d@ time delay
SETTING circuit t ciré\ circuit t
Level 2 No connection Pulses No connecti connection | No connection

integrator to
step 7 when
52b closes
Level 3 and Pulses No connection S Energizes Energizes
OPERATIONS TO integrator to grator to lockout terminal 18
LOCKOUT TAP step 6 when indicator, with battery
BLOCK SETTING set for 1, 2, 3 alarm relay positive
operations to and terminal 7
lockout
Level 4 and Energizes No c No connection No connection | No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No connectio No connection | No connection Make contact No connection
* between
\ terminal 16
and 17
Level 6 and sup IT Same as Step Picks up IT Same as Step Same as Step
INST. TAP relay with #4 relay with #T #1
BLOCK S 1 tap screw in ] tap screw in ™ a
Position 4 position 5
[ ] [ ]
Level 7. No connection Same as Step Same as Step Same as Step Same as Step
E Step #10 #10 #10 #10

t If fault is cleared, reset timer will time out and energize coil directly.
® Instantaneous tripping will not take place in those positions which have a tap screw.

> ,
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ELECTRICAL PARTS LIST

O

Siar AT
RESISTORS =
L2
R1 82,000 1/2w % 184 3H73
R2 220,000 1/2W 5% 84%3
R3 118,000 1/2W 19, 8 1 5
R4 174,000 1/2W 19, 1HO4
RS 232,000 1/2wW 1% 31HO07
R6 453,000 1/2W 19, A503H87
R7 665,000 1/2W 19, 37A131H06
R8 2,700 1/2W 5% 184AT63H37
R9 1,000 1/2W 5% 184A763H27
R10 10 1/2W 5% 187A290HO0!1
R11 649,000 1/2W 19, 837A131HO01
R12 442,000 1/2W 19, 837A131HO03
R13 221,000 1/2wW 1% 836A503H80
R14 28,700 1/2W 1% 837A131HO02
R15 2,670 1/2W 1% \ 836A503H36
R16 1,200 1/2W % 184A763H53
R17 220,000 1/2W 5 184A763H83
R19 2,700 1/2wW o 184A763H37
R20 1,000 1/ S 184A763H27
R21 220 5% 184A763H11
R22 % 1205214
R22 5% 1267292
R23 5% 1267299
R23 9% 1267282
R24 5% T63A127H20
R25 L 4 00/ 25W (48 VDC) 1207238
R25 25W (125VDC) 1202522
m All resistor values in Ohms !
‘ ’ CAPACITORS
Cl1 @ 100 MFD 6V 5% 184A661H06
C2 100 MFD 6V 5% 184A661H06
C3 \ To be determined in test
C4 .25 MFD 200VDC 10% 187A624H02
C5 6.8 MFD 35VDC 20% 184A661H10
C6 10 MFD 150VDC 20% 27D5476H09
c1 .5 MFD 200VDC 10% 187A624H08
C8 L 4 150 MFD 6V 5% 184A661H08
C9 To be determined in test
100 MFD 6V 5% 184A661H06
33 MFD 20V 20% 184A661H11
12 1 MFD 20% 187A624H04
3 1 MFD 20% * 187A624H04
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ELECTRICAL PARTS LIST

CIRCUIT MANUF ACBURER
SYMBOL DESCRIPTION DESIGNATION
TRANSISTORS
T1 2N3417 828A851H01
T2 2N3417 848A851H01
T3 2N3417 848A851HO01
T4 2N3417 848A851H01
TS 2N3417 848A851HO01
T6 2N3417 848A851HO01
ZENER - DIODES
zZ1 INT48A 186AT9THI13
z2 INT748A 186AT97TH13
Z3 INT748A 186AT9THI3
Z4 INT748A 186AT9THI3
Z5 INT48A 186AT97TH13
Z6 1N748 186AT9THI3

ZT7to Z11 1R20 629A369HO01
Z12 1.5K 878A619H01

T xOR
TH-1 185A211HO07

ROLLED RECTIFIERS

SCR-1 K1149-13 184A640H13
SCR-2 K1149-13 184A640H13
P RECTIFIERS

D3 K 1N4822 188A342H11
1N4822 188A342H11

T155 183A7T90H09

1N4822 188A342H11

1N4822 188A342H11

1N4822 188A342H11

T155 183A790H09

MISCEL LANEOUS

Lockout indication 52410-993 183A825G05

RH-1 Voltage calibrator Series 43-250 T62A790H04
AR Alarm relay 125 Vdc 541D514H06
m% Alarm relay 48 Vdc 541D514H08
IT Instantaneous relay 125 Vvdc 541D514H05
IT Instantaneous relay 48 Vdc 541D514H07
CR Close relay 125 Vdc 541D514H05
CR Close relay 48 Vdc 541D514H07
SS Stepping switch 125 Vdc 205C399G02
SS Stepping switch 48 Vdc 205C399G01
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Fig. 3. Component Location of Reclose Circuit Board of Type DRC Relay.
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POS. TRIP CIRCUIT POS. HC CLOSED ON ALL POSITIONS BUT 10
(L 79 X
# 868 POS. 18V, T JJess2
101 [
el 1
43 ! POS 18V
£ 526 .—
? j;sm Iodsle
P 3 (
=
%
,[_AR "F
*
52a i)
4
| in A
1 i[Ess1 -Ss7 79
NEG. TCR fo
o ST
P@S..18V. -S2.4. {]
n "I &.10. 868119 10 3
El [%
NOTES . 4
NOTES ! 288083 S|
1. S NUMBERS ARE THE STEP¥POSITION TRIPS
IN WHICH THE CONTACT IS CLOSED. T0
.
2. STEPPING SWITCH STARTS IN STEP 10, Lockou
3. HC IS HOMING CONTACT ON STEPPING SWITCH,WHICH OPENS ONLY WHEN
SWITCH IS AT HOME POSITION (STEP 10).
4 SS1,2,3 ARE SELF-STEPPING CONTACTS WHICH OPEN WHENEVER )
SS COIL IS ENERGIZED. . T
DEVICE NUMBERS ] _ N
- 13
43 — RECLOSE ON-OFF SWITCH ¢
50 - INSTANT. OVERCURRENT PHASE Zg —~CR
50N — INSTANT. OVERCURRENT GROUND 7S
51 — TIME OVERCURRENT PHASE
51N - TIME OVERCURRENT GROUND ?(9) 21 33, 565, 27
52 - CIRCUIT BREAKER To BLOCKS TIMING 4 I I
79 - TYPE DRC RELAY CLOSING
B CIRCUIT WHEN CLOSED 1929504°%%
86B - BUS LOCKOUT RELAY 1
101 - BREAKER CONTROL SWITCH ¥t 89, 79
T - TRIP CONTACT 79 INST
C - CLOSE CONTACT NEG. 2, ALARM SELECTOR
ST- SLIP TRIP CONTACT . 2
(REMAINS CLOSED WHEN CONTROL HANDLE PUT PLUG IN ALL
IS RELEASED AFTER MANUAL TRIP) HOLES WHERE I.T.
NOT DESIRED
# Fig. 4. External Schematic of Type DRC Relay.
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SPST INSTANTANEOUS TRIPPING
SPST TIME DELAY TRIPPING
DPST TRIP SWITCH

SPST  CLOSEASWIIGH
TELEPHONE  RECAY

RC— RESEA COIE
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Westinghouse 1.L. 41-667.2B
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE DRC RECLOSING RELAY

(with Continuous Rated Stepping Switch)

APPLICATION

The DRC is a multi shot reclosing relay for initiat-
ing the closing of a circuit breaker following pro-
tective relay operation.

Experience indicates the vast majority of circuit
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 in-
stantaneous tripping to protect a fuse for temporary
faults and, by cutting out the instantaneous trip
prior to the next reclosure, to allow the fuse to
operate, minimizing the outage area for permanent
faults.

The DRC provides:
1. Upto 3 reclosures to lockout.

2. Flexible tripping sequence, all instantaneous,
all time delay or any combinatdon im any se-
quence of time delay and instantaneous.

3. Static timing and semi-statie‘contrel
4. Reclose timing adjustmert 0245 Séconds.
5. Lockout alarm contactiand indication

6. Adjustable resetfinidiation 10 to 60 seconds
following suceessful reclosure.

7. Immediatg return to%‘Home’’ (or reset) position
followingyreset inibiation

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

CONSTRUCTION & OPERATION

The Type DRC Relay is composed of (1) an integ-
rater (2) reclose timer printed circuit board (3)
reset timer printed circuit board (4) alarm relay (5)

SUPERSEDES |I.L. 41-667.2A, dated October 1973

*Denotes change from superseded issue.

instantaneous trip relay (6)close relay and (7) lock-
out indication. All timing funetions are accomplished
through the use of semiconductor components. The
identification of all compg@nents and their locations
is shown in figure 1.

Reset Timer Board

Reset timer 4 The réset timer is controlled by the
integrator and,thejauxiliary switches on the breaker.
The front/ panelysettings allow a choice of 5 dif-
ferent imes, for the resetting interval. The time
delay ‘eirchit is of the quick reset type. This en-
ablesytheyreset times to always be consistent with
timesy indicated on the front panel. Refer to figure
2%fer component location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator.
The front panel setting allows a choice of 5 dif-
ferent 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 3 for component
and board layout.

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 integ-
rator andthe settings on the instantaneous tap block.

EFFECTIVE NOVEMBER 1975




TYPE DRC RECLOSING RELAY

Theory of Operation

Operation of the DRC relay will be described with
the aid of Figures 1 and 4. We will assume that the
DRC relay is set for two instantaneous and two
time delay operations and that a permanent fault
occurs on the line beyond being protected.

Device 50 picks up and sends a trip signal to ter-
minal 15 of the DRC relay through the normally
dead contacts of the IT Relay out terminal 10 of the
breaker and the breaker opens.

When the 52b contact in series with terminal 5
closes, battery positive is placed across the inte-
grator coil through the 52b contact, the normally
closed integrator contacts (SS1) and level 2 Step
10 of the integrator. As the armature of the inte-
grator 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 SS1 contacts open and the coil is de-
energized, the spring moves the take-off arm to
step 1.

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 T5, becausepof
the closing of the 52b switch between battery
positive and terminal 5 and 20 (DRC relay),(the
resistor-capacitor timing circuit commences) to
charge to a voltage that will be sufficient@to allow
current to flow into the base of transisfor Tg,through
zener diode Z2. This signal is jamplified by tran-
sistor Tg and applied to the gate“offy,SCR-2 turning
SRC-2 on and placing the clog§e relay across the
battery positive through the 52b%eontact (terminal 5,
terminal 20). The CR contdctsienergize the closing
circuit, which closesijthelnain’ contacts for the
breaker and prepares the breaker for another tripping
operation. When fterminal 20 loses its positive
voltage, due to theOpening of the 52b, the close
relay drops out. The €@R{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 theWbréaker has closed, terminal 20 goes to
zero @andWbase current is applied to transistor T5
diseharging the time delay capacitors (C8, C9 &
C10Won“the reclose timer (board 670B115 on Fig. 1),
bhusW®setting it up for the next reclosing interval.

2

The reset timer (board 670B113 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 (Cl1 to C3) were kept inoperativepby
terminal 5 being highly positive and supplying base
drive for transistor T9. This kept the time delay
capacitors short-circuited. With the breaker closed
and base drive removed from transigtor Eo, the time
delay capacitors will start to chargestp and attempt
to turn on SCR-1 and reset the integrator to its home
position (step 10). Device S0 will trip open the
breaker before the reset timer sends a signal to
SCR-1 to reset the integratom

Since the DRC Relaymwas“set for the two instant-
aneous faults anogher Inmstantaneous fault takes
place in a similarmanner to that which was describ-
ed for the previfous aperation. When the 52b contact
in series with terminal 5 closes, battery positive is
placed across “the integrator coil through the 52b
contact,®he normally closed AR relay contacts, the
normally “@losed” integrator contacts (SS1) and level
2 stepy2 ofdthe 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
cail is energized.

When the SS contacts open and the coil.is de-ener-
gized, 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 en-
ergized. 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
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TYPE DRC RECLOSING RELAY

I.L. 41-667.2B

drive for transistor T2, making T2 conduct, short
circuiting the capacitors in the reset timer time
delay circuitry.

When the base drive is removed from transistor T2,
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 relay. Due to the
fact that we were only set for two instantaneous
operations a tap screw was placed in positions 3 &
4 of the instantaneous *selector. This energizes the
IT relay opening the IT normally 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 RE-
CLOSE TIMER tap block. After the predetermined
time delay, SCR-2 turns on picking up the close
relay. The close relay contacts energize thedelaSing
circuit, which closes the breaker main contacts;jand
prepares the stepping switch to move te, step 6.
When the 52b contact opens the potential af 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 moving
arm of level 1, and step 6 and'it willpattempt to re-

set the integrator to its home ‘pesition (step 10 ).

The fault reappears and™devieée 51 goes through
another time delayed operation as no instantaneous
operation was presetgpon®the INSTANTANEOUS
SELECTOR tap blockd The breaker opens and the
52b contact again energizes the stepping switch
coil throughflevel 2%step 6 and the normally close
SS1 contdets.£Thisgmoves the stepping switch to
step 7. The interna@l 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 legel 7. This level places a short circuit
across capacitors C8, C9 and C10.

The “reset timer is energized through the moving

arm, of level 1, step 8 and the RESET TIMER tap
block setting. The time delay capacitors are short
eircuited due to the base drive applied to transistor
T2 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 10INswitch, the
reset timer will attempt to time out and reset the
integrator to its home position (step 10). Assuming
the fault still exists, the breaker wildptrip out time
delayed unless no tap scremwhas been placed in
the number 5 position of thie INSTANTANEOUS
SELECTOR tap block “(undemsthis condition an
instantaneous operation™will“take place). When the
52b goes positive againterminal 5 will go positive,
but no signal reaches ‘thef stepping switch coil as
terminal 5 is cennectéd tc the AR relay normally
closed contacts. “At#this point the AR relay is
energized and 1its, normally closed contacts are
open. Therefare, the stepping switch remains at
lockout.

Since), the relay was at step 8 after the last opera-
tion, 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
closéd in, terminal 9 becomes positive and ener-
gizes the reset timer through the moving arm of
level 1, step 8 and the ‘‘Reset Timer’’ tap block
setting. With no base drive into transistor T2,
transistor T2 will not conduct 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 transistor T3. Transistor T3 ampli-
fies 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 contact (SS2) opens,
allowing the integrator to move to step 9. SCR-1

fires again which moves the stepping switch to
step 10. All circuits are de-energized except for

step 10, level 3 which feeds a positive voltage to
the base of transistor T2 through resistor R1 in the
reset timer. This positive voltage makes transistor
T2 conduct, discharging the reset timer’s time
delay capacitors (C1 to C3) and keeps the capacitors
discharged when the integrator is at its home posi-
tion (step 10). The homing contact (HC), a cam
operated 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 by level 3, step 8,
and will remain energized until the integrator is
returned to its home position (step 10). The DRC
relay is now reset and ready to go through a full
sequence in line with the settings made at the
beginning of this description.



INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

TYPE DRC RECLOSING RELAY

INTEGRATOR HOME BosiSioN STEP 1 STEP 2 STEP 3

Level 1 and No connection Connection Energize Same as Energize ¢

RESET TIMER To energize | reset timer step #1 et timer

TAP BLOCK reset “m‘;f time delay *

if require . .

SETTING rea circuit t

Level 2 Pulses No connection | Pulses No conne Pulses
integrator to integrator to integrator to
step 1 when step 4 when step 5 when
52b closes 52b closes 52b closes

Level 3 and Supplies base Pulses No connec Ises No connection

OPERATIONS TO
LOCKOUT TAP

drive for T2
to keep reset

integrator to
step 2 when

integrator to
step 4 when

BLOCK SETTING timer set for one \ set for 1 or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize a onnection Energizes No connection
RECLOSE TIMER reclose reclose timers
TAP BLOCK time dela time delay
SETTING circud circuit
throu through
1nte:\? interval two
Level 5 Make contact akefcontact No connection No connection | No connection
between en
terminals 1 minals 19
and 17 and 17
Level 6 and Picks up IT Same as Step Picks up IT Same as Step
INST. TAP relay with #1 relay with #3
tap screw in tap screw in
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

is cleared, reset timer will time out and energize the integrator coil directly.
taneous tripping will not take place in those positions which have a tap screw.




TYPE DRC RECLOSING RELAY 1.L. 4166728
INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont'd.)
INTEGRATOR STEP 5 STEP 6 STEP 7 LoctTERS STEP 9

Level 1 and Same as Energizes Same as Energizes Energizes
RESET TIMER step #1 reset timer step #1 reset timen reset timer
* *
TAP BLOCK time delay time delay time delay
SETTING circuit t circulthyt circuit t
Level 2 No connection Pulses No connection Napconnection No connection
integrator to
step 7 when
52b closes
Level 3 and Pulses No connection | PulSes Energizes Energizes
OPERATIONS TO integrator to integrator to lockout terminal 18
LOCKOUT TAP step 6 when Step. 8 indicator, with battery
BLOCK SETTING set for 1, 2, 3 alarm relay positive
operations to and terminal 7
lockout
Level 4 and Energizes No conneg¢tiotr | No connection No connection No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No conne€tion No connection | No connection Make contact No connection
between
terminal 16
and 17
Level 6 and Picks up IT Same as Step Picks up IT Same as Step Same as Step
INST. TAP relay with #4 relay with #7 #1
BLOCK SETEING tap screw in . tap screw in . .
Position 4 position 5
[ ] [ ]

Level 7

No connection

Same as Step
Step #10

Same as Step
#10

Same as Step
#10

Same as Step
#10

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

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



TYPE DRC RECLOSING RELAY

ELECTRICAL PARTS LIST

O -~

e )
RESISTORS =
L 4
R1 82,000 1/2W 5% 184AGF63HT3
R2 220,000 1/2W 5% 18 83
R3 118,000 1/2W 1% x 05
R4 174,000 1/2W 19 1HO04
R5 232,000 1/2W 1% 131HO7
R6 453,000 1/2W 1% A503H87
R7 665,000 1/2W 19 837A131HO06
R8 2,700 1/2W 5% 184AT63H37
R9 1,000 1/2W 5% 184AT63H27
R10 10 1/2W 5% 187A290H01
R11 649,000 1/2W 1% 837A131HO01
R12 442,000 1/2W 19, 837A131H03
R13 221,000 1/2W 1% 836A503H80
R14 28,700 1/2W 1% 837A131H02
R15 2,670 1/2W 1%\ 836A503H36
R16 1,200 1/2W 5% 184A763H53
R17 220,000 1/2W 184A763H83
R19 2,700 1/2W % 184AT63H37 /
R20 1,000 1/ 184AT63H27 -
R21 220 5% 184A763H11
R22 5,000, 1 C 5% 1205214
R22 1,40N 5% 1267292
R23 2,5 C 5% 1267299
R23 5 DC 5% 1267282
R24 Qfé W 5% 763A127H20
R25 & 100 25W (48 VDC) 1207238
R25 25W (125VDC) 1202522
m All resistor values in Ohms
< ’ CAPACITORS
C1 @ 100 MFD 6V 5% 184A661H06
c2 100 MFD 6V 5% 184A661H06
C3 To be determined in test
C4 .25 MFD 200VDC 10% 187TA624H02
C5 6.8 MEFD 35VDC 20% 184A661H10
C6 10 MFD 150VDC 20% 27D5476H09
ok .5 MFD 200VDC 109 187A624H08
c8 150 MFD 6V 5% 184A661H08
C9 To be determined in test
100 MFD 6V 5% 184A661H06
33 MFD 20V 20% 184A661H11 .
C12 1 MFD 20% 187A624H04
13 1 MFD 20% 187A624H04




TYPE DRC RECLOSING RELAY - LL a4

ELECTRICAL PARTS LIST

CIRCUIT A A
SYMBOL DESCRIPTION O ESIGNATION
TRANSISTORS
T1 2N3417 843A851H01
T2 2N3417 848A851H01
T3 2N3417 848A851H01
T4 2N3417 848A851HO01
TS 2N3417 848A851HO01
T6 2N3417 848A851H01
ZENER - DIODES
Z1 INT748A 186A797HI13
Z2 INT748A 186A797HI13
Z3 IN748A 186AT97H13
Z4 1INT748A 186A797HI13
Z5 IN748A 186A797TH13
Z6 1N748 186A797HI13
Z7to Z11 629A369H01
Z12 878A619HO01
TH-1 185A211H07
SCR-1 184A640H13
SCR-2 K1149-13 184A640H13
RECTIFIERS

1N4822 188A342H11

1N4822 188A342H11

T155 183A790H09

1N4822 188A342H11

1N4822 188A342H11

1N4822 188A342H11

T155 183A790H09

MISCELLANEOUS

Lockout indication 52410-993 183A825G05

Voltage calibrator Series 43-250 762A790H04

Alarm relay 125 Vdc 541D514H06

Alarm relay 48 Vdc 541D514H08

Instantaneous relay 125 Vdc 541D514H05

Instantaneous relay 48 Vdc 541D514H07

Close relay 125 Vdc 541D514H05

Close relay 48 Vdc 541D514H07

Stepping switch 125 Vdc 205C399G02

Stepping switch 48 Vdc 205C399G01
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Westinghouse I.L. 41-667.2A
INSTALLATION e OPERATION o MAINTENANCE

INSTRUCTIONS

TYPE DRC RECLOSING RELAY

(with Continuous Rated Stepping Switch)

APPLICATION

The DRC is a multi shot reclosing relay for initiat-
ing the closing of a circuit breaker following prp-
tective relay operation.

Experience indicates the vast majority of circuit
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 in-
stantaneous tripping to protect a fuse for temporary
faults and, by cutting out the instantaneous trip
prior to the next reclosure, to allow the fuse to
operate, minimizing the outage area for permanent
faults.

The DRC provides:
1. Up to 3 reclosures to lockout.

2. Flexible tripping sequence, all instantaneous,
all time delay or any combination gn*any se-
quence of time delay and inStantaneous.

3. Static timing and semi-stati¢ contrel
4. Reclose timing adjustmenty0-459seconds.
5. Lockout alarm contagt andjindication

6. Adjustable resetl 1nitiation 10 to 60 seconds
following suecessfill reclosure.

7. Immediate regurn“te ‘‘Home’’ (or reset) position
following reSet imitiation

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

CONSTRUCTION & OPERATION

The “Type DRC Relay is composed of (1) an integ-
rator (2) reclose timer printed circuit board (3)
reset timer printed circuit board (4) alarm relay (5)

SUPERSEDES I.L. 41-667.2

*Denotes change from superseded issuve.

instantaneous trip relay46) c¢lose relay and (7) lock-
out indication. All timing functions are accomplished
through the use of semicomnductor components. The
identification of all components and their locations
is shown in figure 1.

Reset Timer Board

Reset timerge= TheWreset timer is controlled by the
integrator and the auxiliary switches on the breaker.
The front panel settings allow a choice of 5 dif-
ferénty times Jor the resetting interval. The time
delayyciteuit is of the quick reset type. This en-
ables the reset times to always be consistent with
times indicated on the front panel. Refer to figure
2, for ‘@omponent location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator.
The front panel setting allows a choice of 5 dif-
ferent 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 3 for component
and board layout.

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 integ-
rator andthe settings on the instantaneous tap block.

EFFECTIVE OCTOBER 1973




TYPE DRC RECLOSING RELAY

Theory of Operation

Operation of the DRC relay will be described with
the aid of Figures 1 and 4. We will assume that the
DRC relay is set for two instantaneous and two
time delay operations and that a permanent fault
occurs on the line beyond being protected.

Device 50 picks up and sends a trip signal to ter-
minal 15 of the DRC relay through the normally
dead contacts of the IT Relay out terminal 10 of the
breaker and the breaker opens.

When the 52b contact in series with terminal 5
closes, battery positive is placed across the inte-
grator coil through the 52b contact, the normally
closed integrator contacts (SS1) and level 2 Step
10 of the integrator. As the armature of the inte-
grator 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 SS1 contacts open and the coil is de-
energized, the spring moves the take-off arm to
step 1.

The reclose timer is now energized through thé
take-off arm of level 4, step 1 and interval onegof
the RECLOSE TIMER 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 rela#y, the
resistor-capacitor timing circuit commences Tito
charge to a voltage that will be sufficient tonadlow
current to flow into the base of transisgor Tgthrough
zener diode Z2. This signal is amplified by tran-
sistor Tg and applied to the gate Of"SCR-2 turning
SRC-2 on and placing the closé relay across the
battery positive through the 52b ceonta€et (terminal 5,
terminal 20). The CR contagtsgenérgize the closing
circuit, which closes ‘the ‘mainé contacts for the
breaker and preparesfthe breaker for another tripping
operation. When germifial 20 loses its positive
voltage, due to the“@pening of the 52b, the close
relay drops out. The CRyeontact also energized the
stepping switch coil which compresses a spring.
When the 52b contactgopens,the coil is de-energized,
the spring mQves the take-off arm to step 2.

When the breaker has closed, terminal 20 goes to
zero and base current is applied to transistor T5
discharging the time delay capacitors (C8, C9 &
C40) on the reclose timer (board 670B115 on Fig. 1),
thus setting it up for the next reclosing interval.

2

The reset timer (board 670B113 on Fig. 1) was
energized through step 2, the take-off arm of levelwl
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 Tg. This kept the time delay
capacitors short-circuited. With the breaker closed
and base drive removed from transistor Tg, the time
delay capacitors will start to charge™@p 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 Relaygwas set for the two instant-
aneous faults anotheér instantaneous fault takes
place in a similarmannegyto that which was describ-
ed for the previous/operation. When the 52b contact
in series withWterminad 5 closes, battery positive is
placed acrossythe, integrator coil through the 52b
contact{. themnormally closed AR relay contacts, the
normallyy cl@sed integrator contacts (SS1) and level
2 stepi 10y 0f the integrator. As the armature of the
integrator picks up, the normally closed contacts of
themintegrator (SS1) open, stopping current flow. The
integrater armature compresses a spring when the
coil is'energized.

When the SS contacts open and the coil.is de-ener-
gized, 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 en-
ergized. 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
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drive for transistor T2, making T2 conduct, short
circuiting the capacitors in the reset timer time
delay circuitry.

When the base drive is removed from transistor T2,
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 relay. Due to the
fact that we were only set for two instantaneous
operations a tap screw was placed in positions 3 &
4 of the instantaneous *selector. This energizes the
IT relay opening the IT normally 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 RE/
CLOSE TIMER tap block. After the predef@mined
time delay, SCR-2 turns on picking upfthe /¢lose
relay. The close relay contacts energize the £losing
circuit, which closes the breaker main centacts, and
prepares the stepping switch to movye, toWstep 6.
When the 52b contact opens the potentiald @ terminal
5 drops to zero and de-energizesgthel close relay.
The stepping switch moves to Stép 6.

The reset timer is energizediythréugh the moving
arm of level 1, and step 6 and it “will attempt to re-

set the integrator to it§fhomey position (step 10 ).

The fault reappears and dewice 51 goes through
another time delayed l@peration as no instantaneous
operation was preset @en the INSTANTANEOUS
SELECTOR tap blao¢k.The breaker opens and the
52b contact ‘agaln,en€rgizes the stepping switch
coil through level§2, step 6 and the normally close
SS1 coatacts. This moves the stepping switch to
step 7. The.intgrnal 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@evel 7. This level places a short circuit
across capacitors C8, C9 and C10.

The yreset timer is energized through the moving

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
T2 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
reset timer will attempt to time out and reset the
integrator to its home position (step 10). Assuming
the fault still exists, the breaker wWill trip out time
delayed unless no tap serew has been placed in
the number 5 posigion (off'the INSTANTANEOUS
SELECTOR tap blocky (under this condition an
instantaneous operation will take place). When the
52b goes positive again,\terminal 5 will go positive,
but no signal réachesythe stepping switch coil as
terminal 5 isgconneeted tc the AR relay normally
closed contactsi.At this point the AR relay is
energized ((andWits normally closed contacts are
open. Therefore, the stepping switch remains at
lockout.

Sincepthe“relay was at step 8 after the last opera-
tiony 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
elosed in, terminal 9 becomes positive and ener-
gizes the reset timer through the moving arm of
level 1, step 8 and the ‘“‘Reset Timer’ tap block
setting. With no base drive into transistor T2,
transistor T2 will not conduct allowing the time
delay capacitors Cl to C3 to charge up to a voltage
of sufficient magnitude to make Z1 conduct current
into the base of transistor T3. Transistor T3 ampli-
fies 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 contact (SS2) opens,
allowing the integrator to move to step 9. SCR-1
fires again which moves the stepping switch to
step 10. All circuits are de-energized except for
step 10, level 3 which feeds a positive voltage to
the base of transistor T2 through resistor Rl in the
reset timer. This positive voltage makes transistor
T2 conduct, discharging the reset timer’s time
delay capacitors (C1 to C3) and keeps the capacitors
discharged when the integrator is at its home posi-
tion (step 10). The homing contact (HC), a cam
operated 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 by level 3, step 8,
and will remain energized until the integrator is
returned to its home position (step 10). The DRC
relay is now reset and ready to go through a full
sequence in line with the settings made at the
beginning of this description.
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CHARACTERISTICS

Tripping Sequences

The tripping sequences can be all instantaneous,
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 timer can be set for instantaneous, 2,
15, 30 and 45 seconds reclosing time for each re-
closing interval or any combination of the afore-
mentioned times.

Operations to Lockout

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

ENERGY REQUIREMENTS
Station Battery — 48-125 VDC
SETTINGS

FRONT PANEL SETTINGS

1. Reclosing Timer

Tap screws may be placed in differefntynumbered
(reclosing times) taps for all three intervals or
in the same number for all intervals. Aytap screw
must be in each interval, otherwiséythe breaker
will not close on that interval. When operating
on less than 4 operations teoplockout, the re-
closing intervals will bé dropped starting with
the third interval firsg; Ié., for 3 operations to
lockout the breaker willjreclose in accordance
with the tap s€rewg in intervals one and two
and then the DRGirelaydwill proceed to lockout.
The number above the tap indicates the time
duration of the reclosing interval.

2. Reset Timer

Place“tap, screw in proper tap to obtain the
desited, teset tim.. The number above the tap
indieates the time duration of the reset interval.

3. Operations to Lockout

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

4. Instantaneous Operation

Do not place tap screws in 4he desired taps for
obtaining instantaneous operation®™ The num-
bers above the taps indicate“which of the seq-
uence of trips that would be Anstantaneous. For
instantaneous operationS%en the first two trips,
tap screws should net beyplaced in the taps
numbered 1 and 2. Fime “delayed trips will occur
on all positions that dofhave a tap screw. A tap
screw must be_plaeed in position 5 when time
delayed tripping/isydesired during manual clos-
ing of tHeWbreaker.

ADJUSTMENTS & MAINTENANCE

The propempadjustments to insure correct operation
of thisyrelay have been made at the factory. Upon
rgceipt of’ the relay, no customer adjustments 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 proceed-
ing, connect relay to breaker as per Figure 4 or to
auxiliary test relay per Figure 5.

1. 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 relay opens and closes the
breaker or test relay in line with the settings
made in paragraph 1. It will be necessary to
trip open the device being controlled by the
DRC after each reclosure until lockout is reach-
ed. The device being controlled by the DRC
relay can be tripped open manually or electrical-
ly. The reclose times should be two seconds
plus or minus 5%.

3. When at lockout, close the device being control-
led by the DRC relay and simultaneously start
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a stop watch. Time the interval that elapses
before the integrator resets. The integrator 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 part-
icular application.

CALIBRATION

Use the following procedure for calibrating the
relay, if the relay has been taken apart for repairs

T

&
O

&

L 4

or the adjustments disturbed. This proced @ uld
not be used until it is apparent that th s not
in proper working order. (See Acceptance€Check).

1. RH-1 Calibration

Place VTVM from terminal 8 t%common test
point. Adjust RH-1 (rear_sub-base) so that 18
VDC can be seen on't M when terminals

1 and 2 are energiz\r d voltage.
2. No other calibrati essary.
REN PARTS
Repair work b ne most satisfactorily at the
factory. Hewever,» interchangeable parts can be

furnishe (0] customers who are equipped for
doing p ork. When ordering parts, always

gi e ete nameplate data.

&N
>
N
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS O

INTEGRATOR HOME BosiTiON STEP 1| STEP 2 STEP 3 STEP 4
Level 1 and No connection No connection | Energize No connection | Energize 'S
RESET TIMER reset timer re timer
TAP BLOCK time delay t y
SETTING circuit t i
Level 2 Pulses No connection | Pulses No connect Pulses

integrator to integrator to integrator to
step 1 when step 4 when step 5 when
52b closes 52b closes 52b closes
Level 3 and Supplies base Pulses No connecti es No connection
OPERATIONS TO drive for T2 integrator to tegrator to
LOCKOUT TAP to keep reset step 2 when step 4 ' when
BLOCK SETTING timer set for ene set for 1 or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize ection Energizes No connection
RECLOSE TIMER reclose ti reclose timers
TAP BLOCK time del time delay
SETTING circuit circuit
Fhrough through
mtervﬁn interval two
Level 5 Make contact ke tact No connection No connection | No connection
between ¢
terminals 16 inals 19
and 17 nd 17
Level 6 and Pick u Picks up IT Same as Step Picks up IT Same as Step
INST. TAP rela relay with #1 relay with #3
n tap screw in tap screw in
positio 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

cleared, reset timer will time out and energize the integrator coil directly.
neous 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 STEP 5 STEP 6 STEP 7 LocTERS STEP 9
Level 1 and No connection Energizes No connection Energizes Energizes
RESET TIMER reset timer reset timer reset timer
TAP BLOCK time delay time delay time delay
SETTING circuit t circuit, circuit t
Level 2 No connection Pulses No connection No, connection No connection

integrator to
step 7 when
52b closes
Level 3 and Pulses No connection | Rulses Energizes Energizes
OPERATIONS TO integrator to integrator to lockout terminal 18
LOCKOUT TAP step 6 when Step\8 indicator, with battery
BLOCK SETTING set for 1, 2, 3 alarm relay positive
operations to and terminal 7
lockout
Level 4 and Energizes No connectién | No connection No connection | No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No conngction No connection | No connection Make contact No connection
between
terminal 16
and 17
Level 6 and Picks up IT Same as Step Picks up IT Same as Step Same as Step
INST. TAP relay with #4 relay with #7 #1
BLOCK SERTING tap screw in . tap screw in = .
Position 4 position 5
[ ] [ ]

Level 7

No connection

Same as Step
Step #10

Same as Step
#10

Same as Step
#10

Same as Step
#10

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

@ Instantaneous tripping will not take place in those positions which have a tap screw.
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ELECTRICAL PARTS LIST O

ST )
RESISTORS =
4
R1 82,000 1/2W 5% 184AA63HT3
R2 220,000 1/2W 5% 84@3
R3 118,000 1/2W 1% 13405
R4 174:000 1/2W 1% 1H04
R5 232,000 1/2W 1% 131H07
R6 453,000 1/2W 1% A503H87
R7 665,000 1/2W 1% 37A131H06
RS 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% 837A131HO1
RI2 442,000 1/2W 1% 837A131HO03
R13 221,000 1/2W 1% 836A503H80
R14 28,700 1/2W 19 837A131H02
R15 2,670 1/2W 1% \ 836A503H36
R16 1,200 1/2W 5% 184A763H53
R17 220,000 1/2W 184A763H83
RI19 2,700 1/2W % 184A763H37
R20 1,000 1/ 5 184A763H27
R21 220 5% 184A763H11
R22 5,0004125%DC 5% 1205214
R22 1,402N 5% 1267292
R23 2,500 125VDC 5% 1267299
R23 VDC 5% 1267282
R24 10 W 5% 763A12TH20
R25 L 4 00, 25W (48 VDC) 1207238
R25 25W  (125VDC) 1202522
m All resistor values in Ohms !
< ’ CAPACITORS
Cl1 @ 100 MFD 6V 5% 184A661H06
c2 160 MFD 6V 5% 184A661H06
C3 \ To be determined in test
C4 .25 MFD 200VDC 10% 187A624H02
C5 6.8 MFD 35VDC 20% 184A661H10
C6 10 MFD 150VDC 20% 27D5476H09
ok .5 MFD 200VDC 10% 187A624H08
fol:} L 4 150 MFD 6V 5% 184A661H08
C9 To be determined in test
100 MFD 6V 5% 184A661HO06
33 MFD 20V 20% 184A661H11
12 1 MFD 20% 187A624H04
3 1 MFD 20% 187A624H04
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ELECTRICAL PARTS LIST
CIRCUIT
SYMBOL DESCRIPTION
TRANSISTORS
T1 2N3417 8’8A851H01
T2 2N3417 848A851H01
T3 2N3417 848A851HO01
T4 2N3417 848A851H01
T5 2N3417 848A851H01
T6 2N3417 848A851HO01
ZENER - DIODES
Z1 INT748A 186AT97TH13
Z2 IN748A 186A797H13
Z3 IN748A 186AT9TH13
Z4 INT748A 186AT797H13
Z5 IN748A 186AT797H13
Z6 1N748 186AT97TH13
ZT7to Z11 1R200 629A369HO01
Z12 2 878A619H01
TH-1 185A211H07
y 3
C ll OLLED RECTIFIERS
SCR-1 K1149-13 184A640H13
SCR-2 K1149-13 184A640H13
RECTIFIERS
D3 1N4822 188A342HI11
1N4822 188A342H1!
T155 183A790H09
1N4822 188A342H11
1N4822 188A342H11
1N4822 188A342H11
T155 183A790H09
MISCELLANEOUS
Lockout indication 52410-993 183A825G05
RH- Voltage calibrator Series 43-250 T62A7T90H04
AR Alarm relay 125 vdc 541D514H06
AR Alarm relay 48 vdc 541D514H08
IT Instantaneous relay 125 Vdc 541D514H05
IT Instantaneous relay 48 Vdc 541D514H07
CR Close relay 125 Vdc 541D514H05
CR Close relay 48 Vdc 541D514H07
SS Stepping switch 125 Vdc 205C399G02
SS Stepping switch 48 Vdc 205C399G01
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TYPE DRC RECLOSING RELAY
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NOTES

1. S NUMBERS ARE THE STEP POSITION
IN WHICH THE CONTACT IS CLOSED.

2. STEPPING SWITCH STARTS IN STEP 10,

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

4. SS1,2,3 ARE SELF-STEPPING CONTACTS WHICH
OPEN WHENEVER SS COIL IS ENERGIZ €D.

DEVICE NUMBERS

W = RECLOSE ON-OFF SWITCH
52 - CIRQIT BREAKER
52X - BREAKER CLOSING CO1L AUX.

(CONTACT CLOSES DURING TO
BREAKER CLOSING) CLOSING
79 - DRC RELAY CIRCUIT

79X - SX RELAY
79Y - TRB-2 RELAY
85C0 - CARRIER CUT-OUT
868 -~ BUS LOCKOUT RELAY
101 - BREAKER CONTROL SWITGH
- TRIP CONTACT
- CLOSE CONTACT
ST - SLIP TRIP CONTACT
(REMAINS CLOSED WHEN CONTROL

HANDLE {S RELEASED AFTER
MANUAL TRIP)

[01 [
c

HC CLOSED ON ALL POSITIONS BUT 10

POS. 18V. T

POS. 18V.

AVARY]
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ifss1

it s24.
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SELECTOR
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# Fig. 7 External DC Schematic for DRC with SX.
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NOTES:

1. S NUMBERS ARE THE STEP POSITION
(N WHICH THE CONTACT IS CLOSED.

2. STEPPING SWITCH STARTS IN STEP 10.

[

SWITCH IS AT HOME POSITION (STEP 10 ).

4. SSI,2,3 ARE SELF- STEPPING CONTACTS WHICH OPEN WHENEVER

SS COIL IS ENERGIZED.
DEVICE NUMBERS

— CVE-1 RELAY
~ RECLOSE ON-OFF SWITCH
— INSTANT. OVERCURRENT PHASE

SON — INSTANT. OVERCURRENT GROUND

- TIME OVERCURRENT PHASE

S5IN - TIME OVERCURRENT GROUND

— CIRCUIT BREAKER
- DRC RELAY

86B— BUS LOCKOUT RELAY
101 - BREAKER CONTROL SWITCH

T - TRIP CONTACT
C - CLOSE CONTACT

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

. HC IS HOMING CONTACT ON STEPPING SWITCH,WHICH OPENS ONLY WHEN

HC [CLOSED ONWpALL POSITIONS BUT 10

) =
75 J
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=
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IS8 s3SI s
(P!
10
LOCKOUT
9
20 ., fid
TaY
79
%13
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CiRCUIT WHEN CLOSED 1 %293%4 9%
L.
79 INST.
o 7. ALARM SELECTOR
X
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NOT DESIRED

205C240

*.  Fig. 8 External DC Schematic for DRC with CVE-1.
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IN WHICH THE CONTACT IS CLOSED. sx Vi ¥V ~ssLsals
2. STEPPING SWITCK STARTS IN STEP 10. % X, % mTlgs
3. HC IS HOMING CONTACT ON STEPPING SWITCH, 79% 25°425°4°25 Jov 79y LOCKOUT
WHICH OPENS ONLY WHEN SWITCH IS AT HOME 10 1 2 r 3 —_ _=
POSITION (STEP{O). 1 4
4 $S1,2,3 ARE SELF-STEPPING CONTACTS WHICH >t
OPEN WHENEVER SS COIL IS ENERGIZED. 79Y 79 o TRB-2
: 2 o @
20
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- 79 0
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] 0-45SEC 7 1358
25 - CVE-1 RELAY 79 CR AND (=T orR HCR 6 X
43 - RECLOSE ON-OFF SWITCH 14 5
5 - CIRCUIT BREAKER [—I—I——‘
52X - BREAKER CLOSING COIL AUX. Q]AND 0-45SEC 7 ?3, 21, 15‘3,-425, 37
(CONTACT CLOSES DURING CLngNG BLOCKS TIMING 4 0 11 I
o DM cesie) §534 w QT 1 Q20304@s
79X - SX RELAY ;Lf 32341,3,7, 79
79Y - TRB-2 RELAY 9. 2 o
85C0 - CARRIER CUT-OUT :
868 - BUS LOCKOUT RELAY ALARM SELECTOR
101 - BREAKER CONTROL SWITTR pe——
T - TRIP CONTACT
C - CLOSE CONTACT HOLES 2,3.4.85
ST - SLIP TRIP CONTACT
(REMAINS CLOSED WHEN CONTROL
HANDOLE IS RELEASED AFTER
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* Fig. 9 External DC Schematic for DRC with SX and CVE-1.
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Westinghouse  1.L. 41-66772
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE DRC RECLOSING RELAY

(Continuous Rated Stepping Switch)

APPLICATION

The DRC is a multi shot reclosing relay for initiat-
ing the closing of a circuit breaker following pro-
tective relay operation.

Experience indicates the wvast majority of circuit
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 in-
stantaneous tripping to protect a fuse for temporary
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@nént
faults.

The DRC provides:
1. Up to 3 reclosures to lockout.

2. Flexible tripping sequence, allfinstant@neous,
all time delay or any combinatien in any se-
quence of time delay and instantaneous.

3. Static timing and semi-static centrol
4. Reclose timing adjustmient 0-45 seconds.
5. Lockout alarm contaet andsindication

6. Adjustable resetGifitiation 10 to 60 seconds
following sticcessful reclosure.

7. Immedidte, return ge ‘‘Home’’ (or reset) position
following reset imitiation

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

CONSTRUCTION & OPERATION

The Type DRC Relay is composed of (1) an integ-
rator (2) reclose timer printed circuit board (3)
reset timer printed circuit board (4) alarm relay (5)

NEW INFORMATION

instantaneous trip relay (6) elosé¥relay and (7) lock-
out indication. All timing functions are accomplished
through the use of -semicgnductor components. The
identification of all cempeneénts and their locations
is shown in figuredl.

Reset Timer Bgard

Reset timer.— The reset timer is controlled by the
integratorfand the auxiliary switches on the breaker.
The {frent” panel settings allow a choice of 5 dif-
ferent \times for the resetting interval. The time
délay circuit is of the quick reset type. This en-
ables the“reset times to always be consistent with
times “indicated on the front panel. Refer to figure
2 forcomponent location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator.
The front panel setting allows a choice of 5 dif-
ferent 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 3 for component
and board layout.

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 integ-
rator andthe settings on the instantaneous tap block.

EFFECTIVE APRIL 1972




TYPE DRC RECLOSING RELAY

Theory of Operation

Operation of the DRC relay will be described with
the aid of Figures 1 and 4. We will assume that the
DRC relay is set for two instantaneous and two
time delay operations and that a permanent fault
occurs on the line beyond being protected.

Device 50 picks up and sends a trip signal to ter-
minal 15 of the DRC relay through the normally
dead contacts of the IT Relay out terminal 10 of the
breaker and the breaker opens.

When the 52b contact in series with terminal 5
closes, battery positive is placed across the inte-
grator coil through the 52b contact, the normally
closed integrator contacts (SS1) and level 2 Step
10 of the integrator. As the armature of the inte-
grator 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 SS1 contacts open and the coil is de-
energized, the spring moves the take-off arm to
step 1.

The reclose timer is now energized through the
take-off arm of level 4, step 1 and interval onepof
the RECLOSE TIMER tap block. With the input
removed from the base of transistor Ts5, becatrse/ of
the closing of the 52b switch between_battery
positive and terminal 5 and 20 (DRC relay)q the
resistor-capacitor timing circuit ‘commences to
charge to a voltage that will be suffi¢ieng, to allow
current to flow into the base of transister Tg through
zener diode Z2. This signal is amplifieéd by tran-
sistor Tg and applied to the gate” of SCR-2 turning
SRC-2 on and placing the clase relay across the
battery positive through thef52b contact (terminal 5,
terminal 20). The CR4eontacts energize the closing
circuit, which cloges the main contacts for the
breaker and prepares th& breaker for another tripping
operation. When“esminall” 20 loses its positive
voltage, due to the “@pefring 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 meves the take-off arm to step 2.

Wheng thegbreaker has closed, terminal 20 goes to
zero and base current is applied to transistor T5
diseharging the time delay capacitors (C8, C9 &
CTO)non the reclose timer (board 670B115 on Flig. 1),
thus setting it up for the next reclosing interval.

2

The reset timer (board 670B113 on Fig. 1) was
energized through step 2, the take-off arm of level 1
and the RESET TIMER tap block. The timetdelay
capacitors (Cl to C3) were Kkept inoperative by
terminal 5 being highly positive and supplying base
drive for transistor T9. This kept the timebdelay
capacitors short-circuited. With thesbreaker closed
and base drive removed from tpansister To, the time
delay capacitors will start to chagge wpand attempt
to turn on SCR-1 and reset thefintegrator to its home
position (step 10). Device(50" will trip open the
breaker before the reset“imengsends a signal to
SCR-1 to reset the integgator.

Since the DRC Relay was set for the two instant-
aneous faults another instantaneous fault takes
place in a similar manner to that which was describ-
ed for thedprevirods gperation. When the 52b contact
in series with%erminal 5 closes, battery positive is
placedmacross, thé integrator coil through the 52b
contact,“the normally closed AR relay contacts, the
normally clesed integrator contacts (SS1) and level
2 step 10nOf 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-ener-
gized, 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 en-
ergized. 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
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drive for transistor T2, making T2 conduct, short
circuiting the capacitors in the reset timer time
delay circuitry.

When the base drive is removed from transistor T2,
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 relay. Due to the
fact that we were only set for two instantaneous
operations a tap screw was placed in positions 3 &
4 of the instantaneous sselector. This energizes the
IT relay opening the IT normally 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 RE:
CLOSE TIMER tap block. After the predetérmined
time delay, SCR-2 turns on picking up the close
relay. The close relay contacts energize g¢he el@sing
circuit, which closes the breaker main contagts, ‘and
prepares the stepping switch to movegtanstep 6.
When the 52b contact opens the potential at terminal
5 drops to zero and de-energizes e closé relay.
The stepping switch moves to Step 6.

The reset timer is energized@through the moving
arm of level 1, and step 6,andtit will attempt to re-

set the integrator to its home pesition (step 10 ).

The fault reappears and degyice 51 goes through
another time delayed opepation as no instantaneous
operation was preget Jon the INSTANTANEOUS
SELECTOR tap,blogki” The breaker opens and the
52b contact gdagainy enérgizes the stepping switch
coil througli'level 2,“Step 6 and the normally close
SS1 contaets4 This{ moves the stepping switch to
step 7. The interdal 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
actign of level 7. This level places a short circuit
across, capacitors C8, C9 and C10.

The, reset timer is energized through the moving
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
T2 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
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 scréw has been placed in
the number 5 positionyof@the /INSTANTANEOUS
SELECTOR tap block (under this condition an
instantaneous operation mill take place). When the
52b goes positive againj terminal 5 will go positive,
but no signal reacheés the stepping switch coil as
terminal 5 is cOnpnected tc the AR relay normally
closed conta@éts., At this point the AR relay is
energized and its¥» normally closed contacts are
open. Therefore, the stepping switch remains at
lockout |

Sincegtheyprelay was at step 8 after the last opera-
tiomy,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, terminal 9 becomes positive and ener-
gizes the reset timer through the moving arm of
level 1, step 8 and the ‘‘Reset Timer’’ tap block
setting. With no base drive into transistor T2,
transistor T2 will not conduct allowing the time
delay capacitors Cl1 to C3 to charge up to a voltage
of sufficient magnitude to make Z1 conduct current
into the base of transistor T3. Transistor T3 ampli-
fies 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 contact (SS2) opens,
allowing the integrator to move to step 9. SCR-1
fires again which moves the stepping switch to
step 10. All circuits are de-energized except for

step 10, level 3 which feeds a positive voltage to
the base of transistor T2 through resistor Rl in the
reset timer. This positive voltage makes transistor
T2 conduct, discharging the reset timer’s time
delay capacitors (C1 to C3) and keeps the capacitors
discharged when the integrator is at its home posi-
tion (step 10). The homing contact (HC), a cam
operated 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 by level 3, step 8,
and will remain energized until the integrator is
returned to its home position (step 10). The DRC
relay is now reset and ready to go through a full
sequence in line with the settings made at the
beginning of this description.
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CHARACTERISTICS

Tripping Sequences

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

Reset Time.

The reset timer can be set for 10, i5, 20, 40 and 60
seconds resetting time.

Reclose Time_

The reclose timer can be set for instantaneous, 2,
15, 30 and 45 seconds reclosing time for each re-
closing interval or any combination of the afore-
mentioned times.

Operations to Lockout

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

ENERGY REQUIREMENTS
Station Battery — 48-125 VDC
SETTINGS

FRONT PANEL SETTINGS

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 interyals.“A tap screw
must be in each interval, ofhérwis@ the breaker
will not close on that interval.}When operating
on less than 4 operations t@*lockout, the re-
closing intervals, willl be dropped starting with
the third interval figst; “iwet, for 3 operations to
lockout the breakes will reclose in accordance
with the tapiscrews 4n intervals one and two
and then the DR@yrelay will proceed to lockout.
The number above“the tap indicates the time
duration of the reclosing interval.

2. Reset Timer

Place, tap screw in proper tap to obtain the
desired)reset time. The number above the tap
indicates the time duration of the reset interval.

3. Operations to Lockout

Place tap screw in desired tap for obtaining 1 te
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 Ingthe“desired taps for
obtaining instantaneous _operation. The num-
bers above the taps indicatewhich of the seq-
uence of trips that would be instantaneous. For
instantaneous operationsyon the first two trips,
tap screws should“not be placed in the taps
numbered 1 and 2."Fime~“delayed trips will occur
on all positions that do have a tap screw. A tap
screw mustgbe, plaged in position 5 when time
delayed tripping|is desired during manual clos-
ing of ‘theybreaker.

ADJUSTMENTS & MAINTENANCE

The propér adjustments to insure correct operation
of this relay have been made at the factory. Upon
receipt of the relay, no customer adjustments other
than those covered under ‘‘SETTINGS’’ should be
required.

Acceptance Check

The following check is recommended to insure that
the relay is in proper working order. Before proceed-
ing, connect relay to breaker as per Figure 4 or to
auxiliary test relay per Figure 5.

1. 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 relay opens and closes the
breaker or test relay in line with the settings
made in paragraph 1. It will be necessary to
trip open the device being controlled by the
DRC after each reclosure until lockout is reach-
ed. The device being controlled by the DRC
relay can be tripped open manually or electrical-
ly. The reclose times should be two seconds
plus or minus 5%.

3. When at lockout, close the device being control-
led by the DRC relay and simultaneously start
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a stop watch. Time the interval that elapses
before the integrator resets. The integrator 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 109%,.

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 part-
icular application.

CALIBRATION

Use the following procedure for calibrating the
relay, if the relay has been taken apart for repairs

4
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Q
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or the adjustments disturbed. This procedure @.
not be used until it is apparent that the y ot
in proper working order. (See Accepta Check).

1. RH-1 Calibration

Place VTVM from terminal 8 to &mmon test
point. Adjust RH-1 (rear -base) so that 18

VDC can be seen on€the when terminals
1 and 2 are energized wi a voltage.
2. No other calibration(: é ary.
RENEW PARTS
Repair work b one most satisfactorily at the

factory. Howe
furnished fto

interchangeable parts can be

ustomers who are equipped for
rk. When ordering parts, always
te nameplate data.



INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

TYPE DRC RECLOSING RELAY

INTEGRATOR

STEP 10
HGME POSITION

STEP 1

STEP 2

STEP 3

STEP 4

Level 1 and
RESET TIMER

No connection

No connection

Energize
reset timer
time delay
circuit 1

No connection

Energize

TAP BLOCK

SETTING

Level 2 Pulses
integrator to
step 1 when
52b closes

Level 3 and Supplies base

OPERATIONS TO
LOCKOUT TAP

drive for T2
to keep reset

No connection

Pulses
integrator to
step 2 when

Pulses
integrator to
step 4 when
52b closes

Pulses
integrator to
step 5 when
52b closes

Pulses
integrator to

step 4 when

No connection

BLOCK SETTING timer set for one \ set for 1 or
inoperative operation to 2 operations
lockout K to lockout
Level 4 and No connection Energiz connection Energizes No connection
RECLOSE TIMER reclos reclose timers
TAP BLOCK time,de time delay
SETTING circu circuit
through through
Intervalyon interval two
Level 5 Make contact contact No connection No connection | No connection
between etween
termina terminals 10
and 17 K and 17
Level 6 and Pi Picks up IT Same as Step Picks up IT Same as Step
INST. TAP r with relay with #1 relay with #3
ew 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
L 4 reclose timer Step #10 Step #10

time delay
capacitors

ult”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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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont’d.)
INTEGRATOR STEP 5 STEP 6 STEP 7 Lochn ERS Q

Level 1 and No connection Energizes No connection Energizes En?rgizes
RESET TIMER reset timer reset tim reset timer
TAP BLOCK time delay time time delay

SETTING circuit t circuit, circuit 1
Level 2 No connection Pulses No connection 0 cpnnection No connection
integrator to
step 7 when
52b closes
Level 3 and Pulses No connection Energizes Energizes
OPERATIONS TO integrator to lockout terminal 18
LOCKOUT TAP step 6 when indicator, with battery

alarm relay
and terminal 7

positive

No connection

No connection

No connection

No connection

Make contact
between te
terminal 16
and 17

No connection

BLOCK SETTING set for 1, 2, 3
operations to
lockout
Level 4 and Energizes No 3
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No congection No connection
Level 6 and up IT Same as Step
INST. TAP y with w4
BLOCK SETITI screw in [ ]
Position 4

Picks up IT
relay with
tap screw in
position 5

[ ]

Same as Step
x7
a

Same as Step
71
[ ]

Leyel7 @

No connection

Same as Step
Step # 10

Same as Step
%10

Same as Step
#10

Same as Step
#10

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

Instantancous tripping will not take place in those pesitions which have a tap screw.
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ELECTRICAL PARTS LIST

O

ST “é‘é‘éiéﬁﬂ?ﬁj
RESISTORS =
—
R1 82,000 1/2W 5% 3H73
R2 220,000 1/2W 5% A763H83
R3 118,000 1/2W 19, 131HO05
R4 174,000 1/2W 19, A131H04
R5 232,000 1/2W 19, 37A131HO07
R6 453,000 1/2W 19, 836A503H87
R7 665,000 1/2W 1% 837A131HO06
R8 2,700 1/2wW 5% 184 AT63H37
134 1,000 1/2W 5% 184AT63H27
R10 10 1/2W 5% 187A290H01
R11 649,000 1/2W 19, 837A131HO1
R12 442,000 1,/2W 1% 837A131HO03
R13 221,000 1/2W 1% 836A503H80
R14 28,700 1/2W 837A131HO02
R15 2,670 1/2W 836A503H36
R16 1,200 1/2W 184AT763H53
R17 220,000 1/2W B 184A763H83
R19 2,700 U 184A763H37
R20 1,00 B 184A763H27
R21 2 5% 184A763H11
R22 95, 1 DC 5% 1205214
R22 1 DC 5% 1267292
R23 5 5VDC 5% 1267299
R23 48VDC 5% 1267282
R24 V'S 0 3w 5% T63A127H20
R25 00 25W (48 VDC) 1207238
R25 K\ 500 25W (125VDC) 1202522
m Allresistor values in Ohms
CAPACITORS
Cl \ 100 MFD 6V 5% 184A661H06
C2 100 MFD 6V 5% 184A661H06
C3 To be determined in test
C4 .25 MFD 200VDC 10% 187A624H02
C5 6.8 MFD 35VDC 20% 184A661H10
C6 10 MFD 150VDC 20% 27D5476H09
C1 .5 MFD 200VDC 10% 187A624H08
150 MFD 6V 5% 184A661H08
To be determined in test
1 100 MFD 6V 5% 184A661H06
1 33 MFD 20V 20% 184A661H11
Cl12 MFD 209, 184A624H04
C13 1 MFD 209, 184A624H04
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ELECTRICAL PARTS LIST

CIRCUIT MANUF UR
SYMBOL DESCRIPTION DESIGN
TRANSISTORS
4
T1 2N3417 48A851HO01
T2 2N3417 8A851HO01
T3 2N3417 48A851HO01
T4 2N3417 848A851HO01
TS 2N3417 848A851HO01
T6 2N3417 848A851HO01
ZENER - DIODES Q
Z1 INT48A : 186AT7T97H13
Z2 INT48A 186AT7T97TH13
Z3 IN748A 186A7T97TH13
Z4 IN748A 186AT7T97TH13
Z5 INT48A 186AT797TH13
Z6 1NT748A 186A797TH13
Z7 to Z11 1R200 629A369H01
Z12 I.SKEZK 878A619HO01
TH-1 50 185A211HO07
L\ LED RECTIFIERS
SCR-1 1149-13 184A640H13
SCR-2 K1149-13 184A640H13
¢ 0 RECTIFIERS
D3 G 1N4822 188A342H11
D4 iN4822 188A342H11
D5 T155 183A7T90H09
D6 1N4822 188A342H1?
D7 1N4822 188A342H11
D8 1N4822 188A342H11
D9 \ T155 183A790H09
MISCELLANEOUS
I Lockout indication 52410-993 183A825G05
RH-1 Voltage calibrator Series 43-250 762A790H04
AR & Alarm relay 125 Vdc 541D514H06
AR Alarm relay 48 vdc 541D514H08
IT Instantaneous relay 125 Vdc 541D514H05
T Instantaneous relay 48 Vdc 541D514H07
CR Close relay 125 Vdc 541D514H05
CR Close relay 48 Vdc 541D514H07
SS Stepping switch 125 Vdc 205C399G02
SS Stepping switch 48 Vdc 205C399G01
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