Westinghouse I.1. 41-667.1A
W INSTALLATION ¢ OPERATION e MAINTENANCE

- INSTRUCTIONS

TYPE DRC RECLOSING RELAY

APPLICATION

The DRC is a multi shot reclosing relay for initiating the
closing of a circuilt breaker following protective 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 sufficilent
dead time for arc delonization need be allowed before reclosing.

Another important function of a reclosing relay when used
in distribution circuits is to allow instantaneous tripping to
protect a fuse for 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 in any sequence of time delay and
instantaneous.

. Static timing and semi-static control.

Reclose timing adjustment 0-45 seconds.

. Lockout alarm contact and indication.

O N E W

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

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

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

SUPERSEDES I.L. 41-667.1
*Denotes change in superseded issue. EFFECTIVE SEPTEMBER 1967



CONSTRUCTION & OPERATION

The type DRC Relay is composed of (1) an integrator (2) reclose
timer printed circuit board (3) reset timer printed circuit board
§ug alarm relay (5) instantaneous trip relay (6) close relay and

7) lockout indication. All timing functions are accomplished
through the use of semiconductor components. The identification
of all components and their locations 1s shown in figure 1,

Reset Timer Board

Reset timer -- The reset timer 1is controlled by the integrator
and the auxiliary switches on the breaker. The front panel
settings allow a choice of 5 different times for the resetting
interval. The time delay circuit is of the quick reset type. This
enables the reset times to always be consistent with times
indicated on the front panel, Refer to figure 2 for component
location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator. The front
panel setting allows a cholce of 5 different times for each
interval of reclosing. The time delay circuit 1s of the quick
reset type which allows a specific timing circuit to be used for
all reclosing intervals. Refer to figure 3 for component location
and board layout.

Integrator

The integrator is a 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 1s controlled by the
operation of a breaker auxiliary switch and the reclose timer,

Alarm Relay and Lockout Indicator

The Alarm relay and the lockout indicator will be energized
when the integrator is in the lockout position.

Instantaneous Trip Relay

Operation of this relay 1is controlled by the integrator and
the settings on the instantaneous tap block.

Theory of Operation

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

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

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

When the SS1 contacts open and the coil is deenergized, the
spring moves the take-off arm to step 1.

The reclose timer 1s now energized through the take-off arm of
level U4, step 1 and interval one of the RECILOSE TIMER tap block.
With the input removed from the base of transistor Ts, because of
the closing of the 52b switch between battery positive and
terminal 5 and 20 (DRC relay), the resistor-capacitor timing clrcult
commences to charge to a voltage that will be sufficlent to allow
current to flow into the base of transistor T6 through zener diode
72. This signal is amplified by transilstor T6 and applied to the

*gate of SCR-2 turning SCR-2 on and placing the close relay across
the battery positive through the 52b contact (terminal 5, terminal
20). The CR contacts energize the closing circuit, which closes the
main contacts for the breaker and prepares the breaker for another
tripping operation. When terminal 20 loses its positive voltage,
due to the opening of the 52b, the close relay drops out. The CR
contacts also energized the stepping switch coll which compresses
a spring. When the 52b contact opens, the coil is de-energized,
the spring moves the take-off arm to step 2.

Wwhen the breaker has closed, terminal 20 goes to zero and base
current is applied to transistor T5 discharging the time delay
capacitors (C8, C9 & C10) on the reclose timer (board 670B115 on
Fig. 1), thus setting 1t up for the next reclosing interval.

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 (Cl to C3) were kept in-
operative by terminal 5 belng highly positive and supplyling base
drive for transistor To. This kept the time delay capacitors short-
circuited. With the breaker closed and base drive removed from
transistor T2, the time delay capacitors will start to charge up
and attempt to turn on SCR-1 and reset the integrator to its home
position (step 10). Device 50 will trip open the breaker before
the reset time sends a signal to SCR-1 to reset the integrator.
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Since the DRC Relay was set for two instantaneous faults,
another instantaneous fault takes place in a similar manner to that o
which was described for the previous operation. When the 52b
contact in series with terminal 5 closes, battery positive is placed
across the integrator coil through the 52b contact, the normally
closed AR relay contacts, the normally closed integrator contacts
(SS1) and level 2 step 10 of the integrator. As the armature of
the integrator picks up, the normally closed contacts of the
integrator (SSl? open, stopping current flow. The integrator
armature compresses a spring when the coil is energized.

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

To insure consistent reclose time 1f set for more than one
instantaneous reclosure, the positive side of the reclose timer's
time delay capacitors 1is short-circulted by the integrator take-off

* irz of61eve1 7 on the previous step 10 and 2 and subsequent steps
nd O,

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 wilth that setting. After a predetermined time delay
SCR-2 turns on the close relay is energized. The close relay
contacts energize the close circult, and the stepplng switch coil.
This prepares the stepping switch for its move to step 4 by
compressing its spring. Energizing the close circuilt closes the

* breaker. The 52b contact opens removing the battery voltage from
terminal 5. This allows the close relay to drop out and de-energizes
the stepping switch coil allowing it to move to step 4.

During the time that the reclose timer was operating, the reset
timer was held inoperative by the positive voltage on terminal 5.
This voltage supplies base drive for transistor T2, maklng T2
conduct, short circulting 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). Deviece 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.
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The reclose timer 1is energized through the moving arm of level
4, step 5 and interval three of the RECLOSE TIMER tap block. After
the predetermined time delay, SCR-2 turns on picking up the close
relay. The close relay contacts energize the closing circuit,
which closes the breaker main contacts, and prepares the stepping
switch to move to step 6. When the 52b contact opens the potential
at terminal 5 drops to zero and de-energizes the close relay. The
stepping switch moves to Step 6.

The reset timer 1s energized through the moving arm of level
1, and step 6 and it will attempt to reset the integrator to its
home position (step 10).

The fault reappears and device 51 goes through another time
delayed operation as no instantaneous operation was preset on the
INSTANTANEOUS SEIECTOR tap block. The breaker opens and the 52b
contact again energizes the stepping switch coil through level 2,
step 6 and the normally close SS1 contacts. This moves the stepping
switech to step 7. The internal wiring of level 3 step 7 moves the
stepping switch to step 8. This 1is the "ockout" step. The reclose
timer is kept inoperative by the action of level 7. This level
places a short circuit across capacitors C8, C9 and C1O0.

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 circulted 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 1s 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 screw has been placed in
the number 5 position of the INSTANTANEOUS SELECTOR tap block
(under this condition an instantaneous operation will take place).
When the 52b goes positive again, terminal 5 will go positive, but
no signal reaches the stepping switch coil as terminal 5 is
connected to the AR relay normally closed contacts. At this point
the AR relay is energized and its normally closed contacts are open.
Therefore, the stepping switch remains at lockout.

Since the relay was at step 8 after the last operation, the
relay will remain at "lockout" until it is manually or electrically
closed. If we now assume that the fault has been cleared and the
breaker is closed in, terminal 9 becomes positive and energizes 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
71 conduct current into the base of transistor T3. Transistor T3
amplifies the signal which is applied to the gate of SCR-1. SCR-1
turns on placing the integrator coil across the regulated voltage

through the integrator contacts (SS2) and the homing contact (HC).
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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 (Cl to C3) and
keeps the capacitors discharged when the integrator is at its home
position (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 1in line with the settings made at the
beginning of this description.

CHARACTERISTICS

Tripping Sequences

The tripping sequences can be all instantaneous, all time
delayed or any combination of 1nstantaneous 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 reclosing interval or any
combination of the aforementioned 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

_6-



I. L. 41-667. 1A
INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

STEP 10 olwP 1
INTEGRATOR POSITION STEP 2 STEP 3 STEP 4
Level 1 and |No connection| No commectimiEnergize re- No connection |Energize re-
RESET TIMER set timer set timer
TAP BLOCK time delay time delay
SETTING circuit ¢ circuit T
Level 2 Pulses inte- No camection {Pulses inted No connection [Pulses inte-
grator to grator to grator to
step 1 when step 3 when step 5 when
52b closes 52b closes 52b closes
Level 3 and |Supplies ulses inte- |[No camection| Pulses inte~|No canection
OPERATIONS TOjbase drive rator to grator to
LOCKOUT TAP (for T2 to tep 2 when step 4 when

BLOCK SETIING

keep reset

et for one

set for lor

timer inop- pperation to 2 operations
erative ockout to lockout
Level 4 and [No connectiory Energizes |[No oonnection | Energizes |[No camectim
RECLOSE TIMER reclose reclose
TAP BLOCK timers time timers time
SETTING delay cir- delay cir-
cuit through cuit through
interval me interval two
Level 5 [Make contact| Make contad| No connection] No connectin | No camection
between ter-{ between ter-
minals 16 minals 10
and 17 and 17
Level 6 and |Picks up IT | Picks up IT {Same as Step| Picks up IT [Same as Step
INST. TAP relay with |relay with #1 relay with 3
SETTING tap screw in| tap screw in = tap screw in =
position 1 | position 2 position 3
= B =
Level 7 Short cir- |No connectim [Same as No comnection [Same as
cuits re- Step #10 Step #10
close timer
time delay
fcapacitors

+ If fault is cleared, reset timer will time out and energize the integrator
coil directly.

® Instantanedus 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)

STEP 8
INTEGRATOR STEP 5 STEP 6 STEP 7 Lockout Pos,.| STEP 9
Level 1 and No. Energizes No. Energizes Energizes
RESET TIMER Connection |Reset timer |Connection |reset timer |reset timer
TAP BLOCK |time delay time delay time delay
SETTING circuit ¢ circuit + circuit +
No Pulses in- No No No
Level 2 Connection jtegrator to {Connection | Connection | Connection
step 7 when '
52b closes
Level 3 and {Pulses inte- No Pulses inte- Energizes Energizes
OPERATIONS TOkrator to Connection jgrator to lockout in- |terminal 18
LOCKOUT TAP |step 6 when step 8 dicator, | with battery
BLOCK SETTING jset for 1,2 alarm relay | positive
or 3 opera- and terminal
tions to 7 :
lockout !
Level 4 and [Energizes No No No No
RECLOSE TIMERjreclose Connection |Connection Connection | Connection
TAP BLOCK timers time |
SETTING delay cir-
cuits thru
interval 3
Level 5 No No No make contact No
Connection Connection |[Connection }between ter-| Connection
minals 16 ’
and 17
Level 6 and icks up IT |Same as St icks up IT | Same as Step| Same as Xep
INST. TAP elay with #5 m elay with #7 = #1 =
BLOCK SETTINGtap screw in tap screw in
osition L =m position 5 o
Level 7 No Same as StepPame as Step| Same as Step| Same as Step
Connection #10 #10 #10 #10

+ 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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all intervals. A tap screw must be in each interval, otherwise
the breaker will not close on that interval. When operating on
less than U4 operations to lockout, the reclosing intervals will be
dropped starting with the third interw 1 first; 1.e., for 3 opera-
tions to lockout the breaker will reclose in accordance with the
tap screws in intervals one and two and then the DRC relay 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.

Operations to lockout

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

Instantaneous operation

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

delayed tripping 1is desired during manual closing of the breaker,

ADJUSTMENTS & MAINTENANCE

The proper 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 proceeding, 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.

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

-9-



the settings made 1n paragraph 1. It will be necessary to trip

open the device being controlled by the DRC after each reclosure i
until lockout is reached. The device being controlled by the DRC

relay can be tripped open manually or electrically. The reclose

times should be two seconds plus or minus 5%.

3. When at lockout, close the device being controlled by the DRC
relay and simultaneously start a stop watch. Time the interval
that elapses before the integrator resets. The integrator will
be resetting when the lockout 1light 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 1Intervals as may be indicated by experience to be suitable
to the particular application.

CALIBRATION

Use the following procedure for calibrating the relay, if the
relay has been taken apart for repairs or the adjustments
disturbed. This procedure should not be used until it is apparent
that ;he relay 1s not in proper working order. (See Acceptance
Check). i,

1. RH-1 Calibration

Place VTVM from terminal 8 to common test point. Adjust
RH-1 (rear sub-base) so that 18 VDC can be seen on the VIVM
when terminals 1 and 2 are energized with rated voltage.

2. No other calibration necessary.
RENEWAL PARTS
Repair work can be done most satlisfactorily at the factory.
However, interchangeable parts can be furnished to the customers

who are equipped for doing repair work. When ordering parts,
always give the complete nameplate data.

=10~
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ELECTRICAL PARTS LIST

|

Circuit| Function Description Manufacturer
Symbol Designation

RESISTORS ®
R1 Base Drive T2 82,000 1/2W 5% 184A763H73
R2 Base Drive T1 220,000 l/2W 5% 184LA763H83
R3 Timing 10 seconds 118,000 1/2W 1% 837A131HO5
R Timing 15 seconds 174,000 L1/2W 1% 837A131HOL
R5 Timing 20 seconds 232,000 1/2W 1% 837A131H07
R6 Timing 4O seconds 453,000 ;/ZW 1% 836A503H8&7
R7 Timing 60 seconds 665,000 1/2W 1% 837A131H06
R8 Collector T3 2,700 ;/2W 5% 184A763H37
RO Bias SCR-1 2,200 1/2W 5% 184A763H35
R10 Current Limiter 220 1/2wW 5% 18LA763H11
R11 Timing L5 seconds 649,000 1/2W 1% 837A131HO1
R12 Timing 30 seconds 442,000 1/2W 1% 837A131HO3
R13 Timing 15 seconds 221,000 1/2W 1% 836A503H80
R14 Timing 2 seconds 28,700 ;/ZW 1% 837A131H02
R15 Timing Inst. 2,670 l/2u 1% 836A503H36
R16 Base Drive T5 1,200 l/2W 5% 18LA763H53
R17 Base Drive T4 22,000 1/2W 5% 184A763H83
R18 Base Drive T5 3,300 1/2W 5% 184A763H63
R19 Collector T6 2,700 l/2W 5% 184A763H37
R20 Bias SCR-2 2,200 l/2W 5% 184A763H35
R21 Temp. Compensation 220 L/2W 5% 184A763H11
R22 Power Supply Bleeder 5,000 125VDC 5% 1205214
R22 Power Supply Bleeder 1,400  48VDC 5% 1267292
R23 Indicator Bleeder 2,500 125VDC 5% 1267299
R23 Indicator Bleeder 560  L8VDC 5% 1267282
Bp11 resistor values in Ohms

CAPACITORS
cl Reset timing 100 MFD 6V 5% 184A661H06
c2 Reset timing 100 MFD 6V 5% 184A661H06
C3 Reset timing 5% To be determined in
Ch Reset filter .25 MFD 200VDC 10% 187A624H02 test
C5 Reset filter .25 MFD 200VDC 10% 187A624H02
cé6 B+ filter 10 MFD 150VDC 20% 27D5476H09
Cc7 B+ filter .25 MFD 200VDC 10% 187A624H05
c8 Reclose timing 150 MFD 6V 5% 184A661H08
C9 Reclose timing 5% to be determined in
c1l0 Reclose timing 100 MFD 6V 5% 184A661H06 test
C1ll Reclose filter 33 MFD 20V 20% 184LA661H11
Cl2 Reclose filter 1 MFD 20% 18L4LA662H0L
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ELECTRICAL PARTS LIST (cont'd)

g

Circuit

Manufacturer

Function Description
Symbol Designation
TRANSISTORS
Tl Base shorting AN2349 762A585H13
T2 Reset cap. discharge | 2N2349 762A585H13
;13 Reset amplifier 2N2349 762A585H13
T4 Base shorting 2N2349 762A585H13
T5 Reclose cap. dischargﬁ 2N2349 762A585H13
T6 Reclose amplifier 2N2349 762A585H13
ZENER - DIODES
Z1 Level detector 1N748A 186A797H13
Z2 Level detector , IN7.48A 186A797H13
Z3 Voltage regulator IN748A 186A797H13
Zh Voltage regulator IN748A 186A797H13
{ 25 Voltage regulator IN748A 186A797H13
| Z6 Voltage regulator IN748A 186A797H13
THERMISTOR
TH-1 Temperature comp. 2D504 185A211H07
CONTROLLED RECTIFIERS
SCR-1 Reset output C6B 184LA640H11
SCR-2 Reclose output C6B 184A640H11
RECTIFIERS
D1 Transient Suppression | 1N1095 407C703HO9
D2 Voltage Blocking 1N1095 497C703H09
D3 Operations to lockout | 1N1095 4LO07C703HO9
D4 Operations to lockout ! 1N1095 4L07C703HO9
D5 Temperature compensation T155 183A790H09
D6 Voltage blocking 1N1095 407C703HO9
D7 Voltage blocking 1N1095 407C703HO9
D8 Voltage blocking 1N1095 407C703HO9
D9 Temperature compensation T155 183A790H09
D10 Transient suppression | 1N1095 407C703HO9
D11 Transient Suppression | 1N1095 407C703HO9
D12 Transient suppression | 1N1095 407C703HO9
MISCELLANEQUS
I3 Lockout indication 52410-~993 183A825G05
RH-1 Voltage calibrator Series 43-250-n- 762A790H0L
AR Alarm relay lZg Vde SL%DSihHgg
AR Alarm rela Vde L1D51LH
IT Insggntanegus relay 1%5 Vde gthgthOS
IT Instantaneous relay L8 Vde 541D514HO7
CR Close relay 125 Vde 54,1D514HO5
CR Close relay 48 Vde 54L1D514H07
53 Stepping switch 125 Vdc LO7C7L9HOL
SS Stepping switch L8 Vdc 407C7L9HO5
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I. L. 41-667. 1A

1€do18¥

< LA KA M PN
A 209629 MS_ONId 3318
T A 169873501 TMS NG
(OHPIGOYE o Cuay s 031
a_AS3. N 901y GQiv§ |(3v. ty3g T3]
T GONyISaiys [, Wy13d 1] \@
20Ky §4119 {av) AV V3.
¥ -53153% HOHO6( YIS, (m¥) 409
ON 31445 pcila)
6O 5095289l BN wIaNY
ASS TIRVIETE  FYVTSE 191 |
SGASES FTRESARE kg v ot @
- - xo??@
iFy OHOgLYEE! e
Hﬂz_ T2V aT eq
TTYVNT TTHZFEVE R 7a @
22O PNI THZ3IE9Ear 29
g1 - Eahogiveal 39
CTZB U NT TTRZH k2ol
TZEHFNT BHZyeVaRl £q
ON JTALC FRIFINEEE]
TV TTHOVIVLE1 TN OE L1 A Ies
7 pAUAS BACi% )] (A
TINE LIz 25 i) w58
S 2NZ TR 1 1835
J3u ON 3Aus M ‘_hmuﬁ»_mg 5013135 SNOINVINWLSNI O
[
i
T Si80ze 3507338 - - -
i
HETTRT TOWIwVETS I SILZ ' )
SN T 3
SUSLLYIDI | T
Ni [ TG S
SHLELYIG) 3 Fey
| E1HL6LYI
k. . AEIALT 2 I Hi|
N EHLELYPPI L
ON 37ALS 3G01q B3ng 11
j HJ LORIIZYCR CHL -
vy ON 31515 HOLS|NEIHT
e’ u 33
b vz
TTPENS IFT . 2
TPENE hosia A d o e N
TIVEN ZON SO VELW vi 92 [@
TR TORTSSVEEW 1
TTFENT THTTEYO v W 1 oy
“TIPENY ZOHISEVERY vy _[ F @
N HOLSISNVHL - bt ._.
SCIROT WRRIIY?Y I AN »
TSWETIVEDZ T
TGRS BSUIV IS W b}
tib] i FOAETAVIST e ]
GINEE Pl 5. ]
A 0| Pl 2 ‘@
A 29 04 )
A9 il 5y pol ) {o2)
29,9 %]
1 rSQLZ 2z
S 2oYLEl 52
] 2 v —
g3t AE31 30 30 oL %) Enoss iasay ! T
A G3W 001 0HI193V DI 23 ot
L JIW 00! STHI92VYE g 1 !
ON 31415 EPTRELP) 4359 | 20h 082
iddiliiaLTid ALl | ¢ ) 404 5IWIEM
g bd FYATIRVESE 53 2
R A TSEZTLT 17, %3010 uaKaTE
- [t
kil MAETSXAl Y - 1@
¥ TU9s aw
S21 TOQGZ J
QOF! ERETE] M- @
yQous I @ 55 L
/[ 3 E 3
vi - 2553F
i —©
3
._ £l ] s _y ®
T bl '
il k3 i 2 1
; —= iw. O —1 CRELER]
1 —
1 3 + -0 O
T4Q00 l e it
® :acn om_ww e o) 0 4 O |@ ]@ hQ,_ Lnou3e"-
TE00T % 0y 0r §i 10%307 04
7 LELIP NNl “Jﬂ SNOLIY N3O L
“ - -®
2
! WOOQ ¥l
{ L
(] [ 1]

Fig. 1 Internal Schematic of Type DRC Relay in FT-32 Case.

-13-



@ .
®® 8
2 g pc]E
Q
© R31:.:5+ — c4+H
{Ra } q+cC | ‘[‘6,__6_} ¥
- —H+c2 o
';I—F]— +C3 -@ ll
Lo

837A291

Fig. 2 Component Location of Reset Circuit Board of Type DRC Relay.

L,

+cl - 5}
~H c8 + RIS
© @ co + R14
S OTH-| clo + - RrR3 |
°
= y
= Oy =
e -
l

837A292

Fig. 3 Component Location of Reclose Circuit Board of Type DRC Relay.

-14-



PANEL CUTOUT & ORILLING
FOR SEMI FLUSH MTG.

|
y ¥ DIA.4 HOLES FOR
’ .190~32 MTG. SCREWS

A.20 HOLES
Ut out

119~ ksl M2
l 2 16 16
N ! (——
~ T 1
=
-| _a__
1 - »]
| l 4
l. T
—lN
= =
—+
| U—F
\. . | |i
3 1,, I !
—3 2 |
s I “
I h'
ke N
PAMEL LOCATION \
SEMI FLUSH MTG.
PROJECTION NTG.
.190-32 SCREW
PANEL
o
3 ) SPACERS FOR
| / THIN PANELS
8 SCREW
v // lstOR THICK
i PANEL USE
{ “”Hfﬂ\ 5-18 STUD)
,l]q VA 16
i 190-32 SCREW
H —"7FOR THICK PANEL
b, USE. 190-32 STUD
ks —
I - 1
AT ) -

TERMI &
MOUITING DETAILS

TERMINAL NUMBER

PANEL DRILLING OR
CUTOUT FIR PROJECTION MTG.

(FRONT ViEW)

57-D-7903

Fig. 6 Outline and Drilling for the Type DRC Relay in the FT-32 Case.

-17-




I. L. 41-667. 1A

¢ CORP

ORATION
NEWARK’ N. 3.

Printed in U.8.A.



Westinghouse I. L. 41-667.1
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE DRC RECLOSING RELAY

APPLICATION

The DRC is a multi shot reclosing relay for initiating the
closing of a circuit breaker following protective 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 sufficilent
dead time for arc deionization need be allowed before reclosing.

Another important function of a reclosing relay when used
in distribution circuits is to allow instantaneous tripping to
protect a fuse for 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. TFlexible tripping sequence, all instantaneous, all time
delay or any combination in any sequence of time delay and
instantaneous.

3. Static timing and semi-static control.

4, Reclose timing adjustment 0-45 seconds.

5. Lockout alarm contact and indicatilon.

6

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

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

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

NEW INFORMATION EFFECTIVE AUGUST 1966



CONSTRUCTION & OPERATION

The type DRC Relay is composed of (1) an integrator (2) reclose
timer printed circuit board (3) reset timer printed circuit board
gug alarm relay (5) instantaneous trip relay (6) close relay and

7) lockout indication. All timing functions are accomplished
through the use of semiconductor components. The identification
of all components and their locations 1s shown in figure 1,

Reset Timer Board

Reset timer -- The reset timer 1s controlled by the integrator
and the auxiliary switches on the breaker. The front panel
settings allow a choice of 5 different times for the resetting
interval. The time delay circult is of the quick reset type. This
enables the reset times to always be consistent with times
indicated on the front panel. Refer to figure 2 for component
location and board layout.

Reclose Timer Board

The reclose timer is controlled by the integrator. The front
panel setting allows a choilce of 5 different times 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 location
and board layout.

Integrator

The integrator 1s a 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 the reclose timer,

Alarm Relay and Lockout Indicator

The Alarm relay and the lockout indicator will be energized
when the integrator is in the lockout position.

Instantaneous Trip Relay

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

Theory of Operation

Operation of the DRC relay will be described with the aid of
-0
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Figures 1 and 4. We will assume that the DRC relay is set for
two instantaneous and two time delayed operations and that a
permanent fault occurs on the line being protected.

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

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

When the SS1 contacts open and the coil is deenergized, 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 Tg, because of
the closing of the 52b switch between battery positive and
terminal 5 and 20 (DRC relay), the resistor-capacitor timing circuilt
commences to charge to a voltage that will be sufficient to allow
current to flow into the base of transistor T6 through zener diode
7Z2. This signal is amplified by transistor T6 and applied to the
gate of SCR-2 turning SCR-3 on and placing the close relay across
the battery positive through the 52b contact (terminals 5, terminal
20. The CR contacts energize the closing circuit, which closes the
main contacts for the breaker and prepares the breaker for another
tripping operation. When terminal 20 loses its positive voltage,
due to the opening of the 52b, the close relay drops out. The CR
contacts also energized the stepping switch coil which compresses
a spring. When the 52b contact opens, the coll is de-energized,
the spring moves the take-off arm to step 2.

Wwhen the breaker has closed, terminal 20 goes to zero and base
current 1s applied to transistor TS5 discharging the time delay
capacitors (C8, C9 & C10) on the reclose timer (voard 670B115 on
Fig. 1), thus setting it up for the next reclosing interval,

The reset timer (board 670Bll3 on Fig. 1) was energilzed
through step 2, the take-off arm of level 1 and the RESET TIMER
tap block. The time delay capacitors (C1 to C3) were kept in-
operative by terminal 5 being highly positive and supplying base
drive for transistor To. This kept the time delay capacltors short-
circuited. With the breaker closed and base drive removed from
transistor T2, the time delay capacitors will start to charge up
and attempt to turn on SCR-1 and reset the integrator to its home

position (step 10). Device 50 will trip open the breaker before
the reset time sends a signal to SCR-1 to reset the integrator.

-3~



Since the DRC Relay was set for two instantaneous faults,
another 1lnstantaneous fault takes place in a similar manner to that
which was described for the previous operation. When the 52b
contact in series with terminal 5 closes, battery positive is placed
across the integrator coil through the 52b contact, the normally
closed AR relay contacts, the normally closed Integrator contacts
(SS1) and level 2 step 10 of the integrator. As the armature of
the integrator picks up, the normally closed contacts of the
integrator (SS1) open, stopping current flow. The integrator
armature compresses a spring when the coil is energized.

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

To insure consistent reclose time if set for more than one
instantaneous reclosure, the positive side of the reclose timerts
time delay capacitors 1is short-circuited by the integrator take-off
irm of61evel 7 on the previous step 1 and 2 and subsequent steps

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 and the close relay 1s energized. The close relay
contacts energize the close circuit, and the stepping switch coill.
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 regulated 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 U4,

During the time that the reclose timer was operating, the reset
timer was held inoperative by the positive voltage on terminal 5.
This voltage supplies base drive for transistor T2, making T2
conduct, short circuiting the capacitors in the reset timer time
delay circuitry.

wWwhen 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 operation 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 coll
opening the breaker. Agaln the operation of the 52b contact in
conjunction with the wiring of level 2 moves the stepping switch
to Step 5.

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

The reset timer 1s energized through the moving arm of level
1, and step 6 and it will attempt to reset the integrator to its
home position (step 10).

The fault reappears and device 51 goes through another time
delayed operation as no instantaneous operation was preset on the
INSTANTANEOUS SELECTOR tap block. The breaker opens and the 52b
contact again energizes the stepping switch coil through level 2,
step 6 and the normally close SS1 contacts. This moves the stepping
switch to step 7. The internal wiring of level 3 step 7 moves the
stepping switch to step 8. This 1is the "lockout" step. The reclose
timer 1is kept inoperative by the action of level 7. This level
places a short circuit across capacitors c8, €9 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 screw has been placed in
the number 5 position of the INSTANTANEOUS SELECTOR tap block
(under this condition an instantaneous operation will take place).
When the 52b goes positive again, terminal 5 will go positive, but
no signal reaches the stepping switch coil as terminal 5 1is
connected to the AR relay normally closed contacts. At this point
the AR relay is energized and its normally closed contacts are open.
Therefore, the stepping switch remains at lockout.

Since the relay was at step 8 after the last operation, the
relay will remain at "lockout" until it is manually or electrically
closed. If we now assume that the fault has been cleared and the
breaker is closed in, terminal 9 becomes posltive and energizes 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 tlme delay capacitors
Cl to C3 to charge up to a voltage of sufficient magnitude to make
71 conduct current into the base of transistor T3. Transistor T3
amplifies the signal which 1s applied to the gate of SCR-1l. SCR-1
turns on placing the integrator coll across the regulated voltage
through the integrator contacts (SS2) and the homing contact (HC).
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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 (Cl to C3) and
keeps the capacitors discharged when the integrator 1s at its home
position (step 10). The homing contact (HC), a cam operated switch,
is open at step 10 and keeps the integrator coil from being
energlzed 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.

CHARACTERISTICS

Tripping Sequences

The tripping sequences can be all instantaneous, all time
delayed or any combination of 1nstantaneous 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 reclosing interval or any
combination of the aforementioned times.

Operatlions to Leckout

The DRC relay can be set to lockout the breaker after 1, 2,
3, or U4 operations.

ENERGY REQUIREMENTS
Station Battery - 48 - 125 VDC

SETTINGS
FRONT PANEL SETTINGS

1. Reclosing Timer

Tap screws may be placed 1n different numbered (reclosing
times) taps for all three intervals or in the same number for

-6-
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

STEP 10 olTEP 1
INTEGRATOR HOME PCSTTION STEP 2 STEP 3 STEP 4
Level 1 and {No connectim| No comectim|Energize re- No connection [Energize re-
RESET TIMER set timer set timer
TAP BLOCK time delay time delay
SETTING circuit circuit t
Level 2 Pulses inte- No camection |Pulses inte- No connection [Pulses inte-
grator to grator to grator to
step 1 when step 3 when step 5 when
52b closes 52b closes 52b closes
Level 3 and |Supplies ulses inte- [No camection| Pulses inte~{No cainection
OPERATIONS TOjbase drive [grator to grator to
LOCKOUT TAP {for T2 to tep 2 when step 4 when

BLOCK SETTING

keep reset
timer inop-

et for one
pperation to

set for lor
2 operations

erative 1ockout to lockout
Level 4 and |No connectior] Energizes |No oonnection | Energizes ﬂNo canectim
RECLOSE TIMER reclose reclose
TAP BLOCK timers time timers time
SETTING delay cir- delay cir-
cuit through cuit through
interval me interval two
Level 5 ake contact| Make contad| No connectionf No connectinn | No camection
between ter-| between ter-d
minals 16 minals 10
and 17 {and 17
Level 6 and |Picks up IT | Picks up IT |[Same as Step] Picks up IT |Same as Step
INST. TAP relay with |relay with #1 relay with #3
SETTING tap screw in| tap screw in = tap screw in =
position 1 | position 2 position 3
= = =
Level 7 Short cir- No comectim Pame as No commection [Same as
cuits re- Step #10 Step #10
close timer
itime delay
fcapacitors

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

m Instantanedus 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)

STEP 8 !
INTEGRATOR STEP 5 STEP 6 STEP 7 Lockout Pos,.| STEP 9
Level 1 and No. Energizes No. Energizes Energizes
RESET TIMER | Connection |Reset timer [Connection |reset timer |reset timer
TAP BLOCK [time delay time delay time delay
SETTING circuit ¥ circuit + circuit +
No Pulses in- No No No
Level 2 Connection [tegrator to |{Connection Connection |Connection
step 7 when f
52b closes
Level 3 and |Pulses inte- No Pulses inte- Energizes Energizes
OPERATIONS TMOgrator to Connection jgrator to lockout in- |terminal 18
LOCKOUT TAP |step 6 when step 8 dicator, | with battery
BLOCK SEITING fset for 1,2 alarm relay |positive
pbr 3 opera- and terminal
tions to 7 j
lockout
Level L and (Energizes No No No | No
RECLOSE TIMERreclose Connection |[Connection Connection | Connection
TAP BLOCK timers time ‘
SETTING delay cir-
cuits thru
interval 3
Level 5 No No No make contact No
Connection Connection [Connection |between ter~| Connection
minals 16
land 17
Level 6 and [Picks up IT |Same as St icks up IT | Same as Step| Same as Xep
INST. TAP elay with #5 m elay with #7 m #l =
BLOCK SETTDM}Eap screw in tap screw in
osition 4 = position 5 #
Level 7 No Same as StepPame as Step| Same as Step| Same as Step
Connection #10 #10 #10 #10

+ 1If 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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all intervals. A tap screw must be in each interval, otherwise
the breaker will not close on that interval. When operating on
less than U4 operations to lockout, the reclosing intervals will be
dropped starting with the third interw 1l first; i.e., for 3 opera-
tions to lockout the breaker will reclose in accordance with the
tap screws in intervals one and two and then the DRC relay 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 obtailning 1 to &4
operations to lockout. The number above tap indicates the
number of operations that will occur before lockout is reached.

4, Instantaneous operation

Do not place tap screws 1in the deslred taps for obtaining
instantaneous operation. The numbers above the taps indicate
which of the sequence of trips that would be instantaneous.

For instantaneous operations on the first wo trips, tap screws
should not be placed in the taps numbered 1 and 2. Time

delayed trips will occur on all positions that do have a tap
screw. A tap screw must be placed in position 5 when time
delayed tripping is desired during manual closing of the breaker.

ADJUSTMENTS & MAINTENANCE
The proper adjustments to insure correct operation of this
relay have been made at the 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 proceeding, 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

-9~



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 reached. The device being controlled by the DRC
relay can be tripped open manually or electrically. The reclose
times should be two seconds plus or minus 5%.

3. When at lockout, close the device being controlled by the DRC
relay and simultaneously start a stop watch. Time the interval
that elapses before the integrator resets. The integrator will
be resetting when the lockout 1light 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 1ntervals as may be indicated by experience to be suitable
to the particular application.

CALIBRATION

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

1. RH-1 Calibration

Place VIVM from terminal 8 to common test point. Adjust
RH-1 (rear sub-base) so that 18 VDC can be seen on the VTVM
when terminals 1 and 2 are energlzed with rated voltage.

2. No other calibration necessary.
RENEWAL PARTS
Repailr work can be done most satisfactorily at the factory.
However, interchangeable parts can be furnished to the customers

who are equipped for doing repair work. When ordering parts,
always give the complete nameplate data.

-10-
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ELECTRICAL PARTS LIST

i

test

test

Circuit| Function Description Manufacturer
Symbol Designation

BESTSTORS ®
Rl Base Drive T2 82,000 1/2W 5% 18LA763H73
R2 Base Drive Tl 220,000 1/2W 5% 184A763H83
R3 Timing 10 seconds 118,000 1/2W 1% 837A131HO5
RL Timing 15 seconds 174,000 1/2W 1% 837A131HO4
R5 Timing 20 seconds 232,000 1/2W 1% 837A131H07
R6 Timing 4O seconds 453,000 1/2W 1% 836A 503H87
R7 Timing 60 seconds 665,000 1/2wW 1% 837A131H06
R8 Collector T3 2,700 1/2W 5% 18LA763H37
R9 Bias SCR-1 2,200 1/2wW 5% 184A763H35
R10 Current Limiter R20 1/2W 5% 184A763H11
R11 Timing 45 seconds 649,000 1/2W 1% 837A131H01
R12 Timing 30 seconds 442,000 1/2W 1% 837A131HO3
R13 Timing 15 seconds 221,000 1/2W 1% 836A503H80
R14 Timing 2 seconds 28,700 1/2W 1% 837A131H02
R15 Timing Inst. 2,670 1/2W 1% 836A503H36
R16 Base Drive T5 1,200 1/2W 5% 18L4LA763H53
R17 Base Drive T4 22,000 1/20W 5% 184A763H83
R18 Base Drive T5 3,300 1/2W 5% 184A763H63
R19 Collector T6 2,700 1/2W 5% 184A763H37
R20 Bias SCR-2 2,200 1/2wW 5% 184A763H35
R21 Temp. Compensation 220 1/_2W 5% 184LA763H11
R22 Power Supply Bleeder 5,000 125VDC 5% 1205214
R22 Power Supply Bleeder 1,400  48VDC 5% 1267292
R23 Indicator Bleeder 2,500 125VDC 5% 1267299
R23 Indicator Bleeder 560  L8VDC 5% 1267282
B)11 resistor values in Ohms

CAPACTITORS
Cl Reset timing 100 MFD 6V 5% 184A661H06
c2 Reset timing 100 MFD 6V 5% 184A661H06
C3 Reset timing 5% To be determined in
Cl Reset filter .25 MFD 200VDC 10% 187A624H02
C5 Reset filter .25 MFD 200VDC 10% 187A624H02
cé6 B+ filter 10 MFD 150VDC 20% 27D5476H09
c7 B+ filter .25 MFD 200VDC 10% 187A624HO5
c8 Reclose timing 150 MFD 6V 5% 184A661H08
C9 Reclose timing 5% to be determined in
C1l0 Reclose timing 100 MFD 6V 5% 184A661H06
Cll Reclose filter 33 MFD 20V 20% 184A661H11
C1l2 Reclose filter 1 MFD 20% 184LA662HOL
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ELECTRICAL PARTS LIST (contt'd)

Circuit Function Description Manufacturer
Symbol Designation
TRANSISTORS
Tl Base shorting 2N2349 762A585H13
T2 Reset cap. discharge | 2N2349 762A585H13
‘T3 Reset amplifier 2N2349 762A585H13
TL Base shorting 2N2349 762A585H13
T5 Reclose cap. dischargd 2N2349 762A585H13
T6 Reclose amplifier 2N2349 7624 585H13
ZENER - DIODES
Z1 Level detector 1N748A 186A797H13
Z2 Level detector . IN7.48A 186A797H13
Z3 Voltage regulator IN748A 186A797H13
Zh Voltage regulator IN748A 186A797H13
Z5 Voltage regulator IN7.48A 186A797H13
Z6 Voltage regulator IN748A 186A797H13
THERMISTOR
TH-1 Temperature comp. 2D504 185A211H07
CONTROLLED RECTIFIERS
SCR-1 Reset output C6B 184A640H11
SCR-2 Reclose output C6B 184A640H11
RECTIFIERS
D1 Transient Suppression | 1N1095 4L07C703HO9
D2 Voltage Blocking 1N1095 497C703HO9
D3 Operations to lockout | 1N1095 4L,07C703HO9
D4 Operations to lockout ! 1N1095 407C703H09
D5 Temperature compensation T155 183A790H09
D6 Voltage blocking 1N1095 407C703H09
D7 Voltage blocking 1IN1095 L07C703HO9
D8 Voltage blocking 1N1095 407C703H09
D9 Temperature compensation T155 183A790H09
D10 Transient suppression | 1N1095 407C703H09
D11l Transient Suppression | 1N1095 407C703H09
D12 Transient suppression | 1N1095 407C703H09
MISCELLANEQUS
I3 Lockout indication 52410-993 183A825G05
RH-1 Voltage calibrator Series 43-250-n- 762A790H04
AR Alarm relay 123 Vde EAiDSihggg
AR Ala rela Vdc 4L1D514
IT Insggntanegus relay 155 Vde gthgthOS
IT Instantaneous relay L8 Vde 541D514HO7
CR Close relay 125 Vde 541D514HO5
CR Close relay L8 Vdc 28%8;&3%82
5SS Stepping switch 125 Vdc
SS Stepping switeh 48 Vde 407C7L9H05
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Westinghouse 1.L. 41-667.1B
INSTALLATION ¢ OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE DRC RECLOSING RELAY

APPLICATION

The DRC is a multi shot reclosing relay for
initiating the closing of a circuit breaker following
protective 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 distribution 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 in any se-
quence of time delay and instantaneous.

Static timing and semi-static control.
Reclose timing adjustment 0-45 seconds.

Lockout alarm contact and indication

D wo R~ W

Adjustable reset initiation 10 to 60 seconds
following successful reclosure.

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

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

CONSTRUCTION & OPERATION

The Type DRC Relay is composed of (1) an
integrator (2) reclose timer printed circuit board (3)
reset timer printed circuit board (4) alarm relay (5)
instantaneous trip relay (6) close relay and (7) lock-

SUPERSEDES I.L. 41-667.1A

*Denotes change from superseded issue.

out indication. All timing functions are accomplished
through the use of semiconductor components. The
identification of all components and their locations
is shown in figure 1.

Reset Timer Board

Reset timer — The reset timer is controlled by
the integrator and the auxiliary switches on the
breaker. The front panel settings allow a choice of
5 different times for the resetting interval. The time
delay circuit is of the quick reset type. This enables
the reset times to always be consistent with times
indicated on the front panel. Refer to figure 2 for
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 different
time for each interval of reclosing. The time delay
circuit is of the quick reset type which allows a
specific timing circuit to be used for all reclosing
intervals. Refer to figure 3 for component location
and board layout.

Integrator

The integrator is a 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 the
reclose timer.

Alarm Relay and Lockout Indicator

The Alarm relay and the lockout indicator will
be energized when the integrator is in the lockout
position.

Instantaneous Trip Relay

Operation of this relay is controlled by the

EFFECTIVE OCTOBER 1970
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intégrator and the settings on the instantaneous tap
block.

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 delayed operations and that a permanent fault
occurs on the line beyond being protected.

Device 50 picks up and sends a trip signal to
terminal 15 of the DRC relay through the normally
dead contacts of the IT Relay out terminal 10 to 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
deenergized, 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 Ts, because of 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 transistor Tg through zener
diode Z2. This signal is amplified by transistor Tg
and applied to the *gate of SCR-2 turning SCR-2o0n
and placing the close relay across the battery posi-
tive through the 52b contact (terminal 5, terminal 20).
The CR contacts energize the closing circuit, which
closes the main contacts for the breaker and pre-
pares the breaker for another tripping operation.
When terminal 20 loses its positive voltage, due to
the opening of the 52b, the close relay drops out.
The CR contact also energized the stepping switch
coil which compresses a spring. When the 52b con-
tact opens, the coil is de-energized, the spring
moves the take-off arm to step 2.

When the breaker has closed, terminal 20 goes
to zero and base current is applied to transistor T5§

discharging the time delay capacitors (C8,C9 & C10)
on the reclose timer (board 670B115 on Fig. 1), thus
setting it up for the next reclosing interval.

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 (Cl to C3) were kept inoperative by ter-
minal 5 being highly positive and supplying base
drive for transistor To. This kept the time delay
capacitors short-circuited. With the breaker closed
and base drive removed from transistor T, the time
delay capacitors will start to charge up and attempt
to turn on SCR-1 and reset the integrator to its home
position (step 10). Device 50 will trip open the
breaker before the reset time sends a signal to SCR-1
to reset the integrator.

Since the DRC Relay was set for the two in-
stantaneous faults another instantaneous fault takes
place in a similar manner to that which was described
for the previous operation. When the 52b contact in
series with terminal 5 closes, battery positive is
placed across the integrator coil through the 52b
contact, the normally closed AR relay contacts, the
normally closed integrator contacts (SS1) and level
2 step 10 of the integrator. As the armature of the
integrator picks up, the normally closed contacts of
the integrator (SS1) open, stopping current flow. The
integrator armature compresses a spring when the
coil is energized.

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

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

The reclose timer’s resistor-capacitor time delay
circuit is now energized through the moving arm of
level 4, step 3 and the setting on 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 com-
pressing its spring. Energizing the close circuit
closes the breaker. The 52b contact opens removing
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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 opera-
ting, the reset timer was held inoperative by the
positive voltage on terminal 5. This voltage supplies
base 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 opera-
tions 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 the closing
circuit, which closes the breaker main contacts, and
prepares the stepping switch to move to step 6.
When the 52b contact opens the potential at terminal
5 drops to zero and de-energizes the close relay.
The stepping switch moves to Step 6.

The reset timer is energized through the moving
arm of level 1, and step 6 and it will attempt to re-
set the integrator to its home position (step 10).

The fault reappears and device 51 goes through
another time delayed operation as no instantaneous
operation was preset on the INSTANTANEOUS
SELECTOR tap block. The breaker opens and the
52b contact again energizes the stepping switch
coil through level 2, step 6 and the normally close
SS1 contacts. This moves the stepping switch to
step 7. The internal wiring of level 3 step 7 moves
the stepping switch to step 8. This is the *‘lockout’’
step. The reclose timer is kept inoperative by the

action of level 7. This level places a short circuit
across capacitors C8, C9 and C10.

The reset timer is energized through the moving
arm of level 1, step 8 and the RESET TIMER tap
block sétting. 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
integr ator to its home position (step 10). Assuming
the fault still exists, the breaker will trip out time
delayed unless no tap screw has been placed in
the number 5 position of the INSTANTANEOUS
SELECTOR tap block (under this condition an
instantaneous operation will take place). When the
52pb goes positive again, terminal 5 will go positive,
but no signal reaches the stepping switch coil as
terminal 5 is connected to the AR relay normally
closed contacts. At this point the AR relay is
energized and its normally closed contacts are open.
Therefore, the stepping switch remains at lockout.

Since the relay was at step 8 after the last
operation, the relay will remain at ‘‘lockout’’ until
it is manually or electrically closed. If we now
assume that the fault has been cleared and the
breaker is closed in, terminal 9 becomes positive
and energizes 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 gapacitors 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 tran-
sistor T2 conduct, discharging the reset timer’s
time delay capacitors (Cl to C3) and keeps the
capacitors discharged when the integrator is at
its home position (step 10). The homing contact
(HC), a cam operated switch, is open at step 10
and keeps the integrator coil from being energized
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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 inte-
grator 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.

CHARACTERISTICS

Tripping Sequences

The tripping sequences can be all instanatne ous,
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
reclosing 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 intervals.
A tap screw must be in each interval, otherwise
the breaker will not close on that interval.
When operating on less than 4 operations to
lockout, the reclosing intervals will be dropped
starting with the third interval first; i.e., for
3 operations to lockout the breaker will reclose
in accordance with the tap screws in intervals
one and two and then the DRC relay 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 to 4 operations to lockout. The number above
tap indicates the number of operations that will
occur before lockout is reached.

4. Instantaneous operation

Do not place tap screws in the desired taps
for obtaining instantaneous operation. The
numbers above the taps indicate which of the
sequence of trips that would be instantaneous.

* Por instantaneous operations on the first two
trips, tap screws should not be placed in the
taps numbered 1 and 2. Time delayed trips will
occur on all positions that do have a tap screw.
A tap screw must be placed in position 5 when
time delayed tripping is desired during manual
closing of the breaker.

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion 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
proceeding, 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.
¢) 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
reached. The device being controlled by the
DRC relay can be tripped open manually or
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electrically. 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
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%.

Routi ne Maintenance

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

CALIBRATION

Use the following procedure for calibrating

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

1. RH-1 Claibration

Place VITVM from terminal 8 to common test
point. Adjust RH-1 (rear sub-base) so that 18
VDC can be seen on the VI'VM when terminals
1 and 2 are energized with rated voltage.

2. No other calibration necessary.

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable parts can
be furnished to the customers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS

INTEGRATOR

STEP 10
HOME POSITION

STEP 1

STEP 2

STEP 3

STEP 4

Level 1 and
RESET TIMER

No connection

No connection

Energize
reset timer

No connection

Energize
reset timer

time delay
capacitors

TAP BLOCK time delay time delay
SETTING circuit t circuit t
Level 2 Pulses No connection [ Pulses No connection | 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 connection Pulses No connection
OPERATIONS TO drive for T2 integrator to integrator to
LOCKOUT TAP to keep reset step 2 when step 4 'when
BLOCK SETTING timer set for one set for 1 or
inoperative operation to 2 operations
lockout to lockout
Level 4 and No connection Energize No connection Energizes No connection
RECLOSE TIMER reclose timers reclose timers
TAP BLOCK time delay time delay
SETTING circuit circuit
through through
interval one interval two
Level 5 Make contact Make contact No connection No connection | No connection
between between
terminals 16 terminals 10
and 17 and 17
Level 6 and Pick up IT Picks up IT Same as Step Picks up IT Same as Step
INST. TAP relay with relay with #1 relay with #3
tap screw in tap screw in tap screw in
position 1 position 2 position 3
| n [ ]
Level 7 Short circuits No connection | Same as No connection- | Same as
reclose timer Step #10 Step #10

T If fault is cleared, reset timer will time out and energize the integrator coil directly.

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

6
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INTEGRATOR LEVEL AND STEP FUNCTIONS PLUS TAP BLOCK SETTINGS (Cont’d.)
INTEGRATOR STEP 5 STEP 6 STEP 7 LoceTER S 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 1 circuit 1
Level 2 No connection Pulses No connection No connection No connection
integrator to
step 7 when
52b closes
Level 3 and Pulses No connection | Pulses Energizes Energizes
OPERATIONS 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 connection | No connection No connection No connection
RECLOSE TIMER reclose timers
TAP BLOCK time delay
SETTING circuits thru
interval 3
Level 5 No connection No connection | No connection Make contact No connection
between te
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 #1 #1
BLOCK SETTING 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

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

@ Instantaneous tripping wi

11 not take place in those positions which have a tap screw.
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ELECTRICAL PARTS LIST

ELRM%‘SE FUNCTION DESCRIPTION 'ﬁ“e"s?cﬁffﬁ%ﬁ“
RESISTORS m
R1 Base Drive T2 82,000 1/2W 5% 184A763HT3
R2 Base Drive T1 220,000 1/2w 5% 184AT63H83
R3 Timing 10 seconds 118,000 1/2w 1% 837A131HO05
R4 Timing 15 seconds 174,000 1/2W 1% 837A131H04
R5 Timing 20 seconds 232,000 1/2w 1% 837A131HO07
R6 Timing 40 seconds 453,000 1/2W 19, 836A503H87
R7 Timing 60 seconds 665,000 1/2W 1% 837A131HO6
R§ Collector T3 2,700 1/2W 5% 184A763H37
* R9 Bias SCR-1 1K 1/2W 5% 184A763H27
* R10 Current Limiter 10 1/2w 5% 187A290H01
R11 Timing 45 seconds 649,000 1/2wW 19, 837A131HO01
R12 Timing 30 seconds 442,000 1/2W 1% 837A131H03
R13 Timing 15 seconds 221,000 1/2w 19, 836A503H80
R14 Timing 2 seconds 28,700 1/2W 19, 837A131HO02
R15 Timing Inst. 2,670 1/2W 1% 836A503H36
R16 Base Drive T5 1,200 1/2w 5% 184A763H53
R17 Base Drive T4 220,000 1/2w 5% 184A763H83
R19 Collector T6 2,700 1/2wW 5% 184AT63H37
R20 Bias SCR-2 1K 1/2wW 5% 184A763H27
R21 Temp. Compensation 220 1/2Ww 5% 184A763H11
R22 Power Supply Bleeder 5,000 125VDC 5% 1205214
R22 Power Supply Bleeder 1,400 48VDC 5% 1267292
R23 Indicator Bleeder 2,500 125VDC 5% 1267299
R23 Indicator Bleeder 560 48VDC 5% 1267282
® All resistor values in Ohms
CAPACITORS
Cl1 Reset timing 100 MFD 6V 5% 184A661H06
Cc2 Reset timing 100 MFD 6V 5% 184A661HO06
C3 Reset timing 5% Tobe determined intest
C4 Reset filter .25 MFD 200VDC 10% 187A624H02
C5 Reset filter .25 MFD 200VDC 10% 187A624H02
Cs B+ filter 10 MFD 150VDC 20% 27D5476H09
* C7 B+ filter .5 MFD 200VDC 109 187A624H08
C8 Reclose timing 150 MFD 6V 5% 184A661H08
C9 Reclose timing 5% To be determined intest
C10 Reclose timing 100 MFD 6V 5% 184A661H06
cl1 Reclose filter 33 MFD 20V 20% 184A661H11
* 12 Reclose filter 1 MFD 20% 184A624H04
* C13 B+ filter 1 MFD 20% 184A624H04
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ELECTRICAL PARTS LIST (Con'd.)
IRCUIT
SYMsoL FUNCTION DESCRIPTION WA N
TRANSISTORS
T1 Base shorting 2N3417 848A851H01
T2 Reset cap. discharge 2N3417 848A851H01
T3 Reset amplifier 2N3417 848A851HO01
T4 Base shorting 2N3417 848A851HO01
T5 Reclose cap. discharge 2N3417 848A851HO01
T6 Reclose amplifier 2N3417 848A851HO01
ZENER - DIODES
Z1 Level detector IN748A 186AT79TH13
Z2 Level detector 1NT48A 186AT97TH13
Z3 Voltage regulator INT48A 186AT9TH13
Z4 Voltage regulator 1N748A 186AT7T97TH13
Z5 Voltage regulator INT48A 186AT9THI13
Z.6 Voltage regulator 1IN748A 186AT9TH13
Z1 to Z11 Transient suppression 1R200 629A369H01
THERMISTOR
TH-1 Temperature comp. 2D504 185A211H07
CONTROLLED RECTIFIERS
SCR-1 Reset output K1149-13 184A640H13
SCR-2 Reclose output K1149-13 184A640H13
RECTIFIERS
D3 Operations to lockout 1N4822 188A342H11
D4 Operations to lockout 1N4822 188A342H11
D5 Temperature compensation T155 183AT790H09
D6 Voltage blocking 1N4822 188A342H11
D7 Voltage blocking 1N4822 188A342H11
D8 Voltage blocking 1N4822 188A342H11
D9 Temperature compensation T155 183 AT90HO9
MISCELLANEOUS
11 Lockout indication 52410-993 183A825G05
RH-1 Voltage calibrator Series 43-250 762AT90H04
AR Alarm relay 125 Vdc 541D514H06
AR Alarm relay 48 vdc 541D514H08
1T Instantaneous relay 125 vde 541D514H05
IT instantaneous relay 48 Vdc 541D514H07
CR Close relay 125 vde 541D514H05
CR Close relay 48 Vdc 541D514HO07
SS Stepping switch 125 vdc 411C628G01
SS Stepping switch 48 vdc 411C628G02
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TYPE DRC RECLOSING RELAY 1.L. 41-667.1B
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Fig. 2. Component Location of Reset Circuit Board of Type DRC Relay.
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Fig. 3. Component Location of Reclose Circuit Board of Type DRC Relay.
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Fig. 5. Diagram of Test Connections for DRC Relay
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Fig. 6. Outline and Drilling for the Type DRC Relay in the FT-32 Case.
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