INSTALLATION

Westinghouse  I.L. 41-66842
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE SGRU-52 RECLOSING RELAY

APPLICATION

The SGRU-52 Reclosing Relay provides for ad-
justable time delay reclosure of an electrically-
operated circuit breaker, and automatically resets
itself if the breaker remains closed for a predeter-
mined adjustable time interval. If the breaker retrips
before the end of this interval, the resetting opera-
tion of the relay is interrupted until the breaker is
manually closed. Thus, the reclosing relay is appli-
cable to either attended or non-attended stations.

CONSTRUCTION AND OPERATION

The SGRU-52 is a completely static relay con-
sisting of a Reclose circuit board and a Reset cir-
cuit board. The Reset circuit board contains (1) a
timing circuit, (2) a flip-flop control circuitf (3) \a
close relay circuit, (4) a flip-flop set ciréuit, and
(5) lockout indication. The Reclose board‘Gentains a
reclose time delay circuit with permit andWblock
inputs. All components except the droppifig resistor,
lockout indicator, and the close relay are mounted
on a printed circuit board. All compgnents ‘are iden-
tified on the internal schematic%n Figure 3.

Timing Circuit

The timing circuit is_a, unijunction relaxation
oscillator consisting of funijufiction transistor Q5,
capacitor C2, and resistors, R10 and R39. After a
preset time intervalf controlled by the adjustable
time dial potentiometer R39, the relaxation oscilla-
tor fires and feeds“an output pulse to the flip-flop
control circuit.

Flip-Flop ControlyCircuit

The flip-flop control circuit consists of tran-
sistors Q6 and Q7, and resistors R20 to R29. The
flip-flop circuit resets when pulsed by the timing
circuiteand thereby activates the close relay circuit
byaturning transistor Q9 off.

NEW INFORMATION

Close Relay Circuit

The close relay§circuit’ consists of transistors
Q9, Q10 and Ql4, resistors R32 to R38, and the
close relay. The turn-0ff of transistor Q9 by the
flip-flop control “circuit switches transistors Q10
and Q11 to the%en state to activate the close relay.

Flip4Elop”Set Circuit

The, flip-flop set circuit consisting of transistors
Q8 “and, Q1, resistors R30 and R31, and capacitor
C7,"sets the flip-flop control circuit and the reclose
time delay circuit when the breaker closes, opening
the 52b contact. Transistors Q1 and Q8 switch to
the on state and discharge capacitor C7 through Q8
to turn transistor Q7 off and transistor Q15 on to set
the flip-flop and the reclose time delay circuits
simultaneously.

Lockout Indicator Circuit

The lockout indicator circuit is controlled by
the state of the flip-flop control circuit. Consisting
of amplifier transistors Q3 and Q4, the amber light
is lit when the flip-flop is in the set state, and the
relay is locked out if the breaker is open at this
time.

Reclose Time Delay Circuit

The reclose time delay circuit consists of a
flip-flop arrangement of transistors Q12 and Q13,
capacitor C13 which charges through the time dial
setting potentiometer R66, zener diode Z10, and
transistors Q16 and Q117.

Theory of Operation

The following description is made with refer-
ence to Figure 3.

Let us assume that the breaker is open and
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TYPE SGRU-52 RECLOSING RELAY

Fig. 1. Type SGRU-52iReclosing/Relay (Front View).

Fig. 2. Type SGRU-52 Reclosing Relay (Rear View).
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normal voltage is applied to the relay. Under these
conditions, transistors Q2, Q6, Q9, Q13 and Q17 are
on. When the breaker is closed, the 52b contact
opens and removes the shorting of the base drive to
transistor Q1 turning it on. The turn on of Q1 shorts
the base drive to Q2 turning it off, which causes
diode D3 to be reverse biased. This removes the
short-circuit from capacitor C2 allowing it to charge
through R10 and potentiometer R39 to the firing volt-
age of unijunction transistor Q5. The time required
for C2 to charge and fire Q5 is controlled by poten-
tiometer R39 set to a calibrated time dial. When
Q5 fires, C2 discharges through Q5 and R20 to cause
a voltage rise across R20. This causes the voltage
on the emitter of Q6 to rise above its base voltage,
turning it off and flip-flop transistor Q7 on. When
Q7 turns on, its collector voltage drops to a low
level and removes the base drive to Q9 turning it
off. The low collector voltage of Q7 also disables
the timing circuit by forward biasing diode D6 and
providing a path for current to flow through Q7 so
that capacitor C2 cannot charge up to a point where
it will again fire unijunction Q5. When the turn on
of transistor Q7 turns transistor Q9 off, the on tran-
sistor Q17 provides a shorting path for the rise in
potential of the collector of Q9 that would normally,
supply base drive for transistor Q10 to turim on)and
activate the rest of the close relay circuit.

If a fault appears on the protected,lin€yand a
protective relay opens the breaker, the 52bieontacts
make up. If at this time a positive _going ‘/Permit’’
pulse is applied to the reclose time delay circuit,
the breaker will close after the preset time delay
has elapsed. This is accomplished, by the positive
going pulse turning normally ‘off transistor Q12 on,
placing the base of Q13 to'ground’potential, turning
it off, and thereby remoyving the“short from capacitor
C13 allowing it to charge through potentiometer R66.
Time variation is contrelled by the dial setting of
R66. The voltage level on capacitor C13 reaches a
point where zenemdiodesZ 10 breaks down and allows
base current tosflowlinto Q16. This causes Q16 to
go from the normaldy off to the normally on state,
depriving Q1% off base drive, turning it off. This
removes the short from the base of Q10 allowing it
to turn on. The turn on of Q10 allows base current
to flow from”Q11 turning it on. The switching on of
Q11%energizes the close relay, closing the normally
opemngpcontact to the positive battery supply. This
provides a path from battery positive, through the
close relday contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens, the  52b
contact, switching transistors Q1 and Q8 .on. The
flip-flop control circuit and the reclose time delay
circuit are then set by capacitor C7 ‘discharging
through Q8 and R27 to turn transistor Q7 off, and
through Q8 and R59 and R54 to turn transistors
Q15, Q14 and Q13 on. With Q% turned off, Q9 is sup-
plied with base drive switiching it on, and Q10 and
Q11 off. With transistoryQ11 ,.turned off, the close
relay is de-energized and its, contact reopens. With
the turn off of Q7 and the ‘Setting of the control flip-
flop, Q6 is turnedgon and/the lockout indicator cir-
cuit is energized by ‘@6 shorting out the base drive
to Q3, turning it off and switching Q4 on to energize
the amber lo¢koutjindicator.

When" the 52b contacts reopened and switched
transistor /Q1)on, the base drive to Q2 was shorted,
and\, Q2 turned off to reverse bias diode D3 and
allow\capacitor C2 to again charge through R39 and
R10:WIyet us assume that a protective relay operates
to trip the breaker before capacitor C2 has charged
topthe firing level of Q5. When the breaker opens,
the 52b contact closes, switching Q1 off and Q2 on,
forward biasing diode D3. This short circuits capa-
citor C2 through Q2 and removes the charge that had
started to build up. Since the charge on C2 had not
reached a level to fire Q5, the control flip-flop has
not changed state, the close relay circuit remains
off, and the lockout indicator remains on. The break-
er will remain locked out until manually closed.

If at any time during the reclosing cycle a signal
is applied to the block input of the reclose board,
the relay will not reclose until the block signal is
removed and a permit signal is applied to activate
the reclose circuitry.

CHARACTERISTICS

Yoltage Rating

The SGRU-52 is rated for 48 or 125 volts d-c.
Unless otherwise specified, the relays areconnected
for 125-volt operation when shipped.

Temperature Rang=

The SGRU-52 is designed to operate over a
temperature range from —20°C to +60°C with timing
variations of not more than * 5%.

Energy Requirements

55 milliamperes at rated voltage.
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SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted
potentiometer R39 which has a calibrated time dial.
The reset time is variable from 3 to 30 seconds.

Reclose Time Setting

The reclose time is controlled by front-mounted
potentiometer R66 which has a calibrated time dial.
The reclose time is variable from 0 to 2 seconds or
2 to 20 seconds depending on the style of the relay.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory, and
no further adjustment should be required.

Acceptance Test

The following check is recommended to insure
that the relay is in proper working order. All checks
can best be performed by connecting the SGRU-52
as shown in Figure 5.

Place the cal-operate switch in the opgrate posi-
tion. Push PB-1 and wait until the time Set/©n the
reset timer has elapsed and the lockoutyindigator
turns off. Push PB-2 to trip relay B. Push,thejPermit
switch and the B relay should close! after the time
set on the reclose timer has elapsed. After relay
B closes, if PB-2 is pushed to (againfitrip relay B
within the reset time settingg(befere the lockout
indicator turns off), the B,(relaypshould trip and
remain locked out.

Calibration Check

The following preeedures may be used to accur-
ately check the time dial calibrations. Using Figure
5, the tester camn aceurately check the calibrations
by using adlimer asishown.

(1) Reclose Timg Delay

With the cal-operate switch in the cal position,
apply rated voltage. Push PB-1 and wait for the
lockout’indicator to turn off. Push PB-2 to trip
the relay. Push the Permit switch to start the
timer. The CR contacts should close to stop the
timer after the time set on the reclose timer dial
has elapsed.

(2) Reset Time Delay

Pull out the-Reclose board. Apply rated voltage.
Push PB-1 to start the timer. Thes€R%eentacts
should close to stop the timer after thetime set
on the reset timer time dial has elapsed.

Routine Maintenance

All relays should beg@hecked at least once
every year or at such ether ifdtervals as may be dic-
tated by experience to be,suitable to the particular
application.

Trouble Shooting

Use the following/procedure to locate the source
of trouble in"the, event of improper relay operation.

(1) Inspeet allywires and connections.

(2 Check resistances as listed in the Electrical
Parts List.

(3ymECheck voltages or waveforms as listed under
Electrical Checkpoints using a vacuum tube
voltmeter and/or an oscilloscope.

Electrical Checkpoints

Apply rated voltage through a switch to relay
terminals 3 and 4. Terminal 4 is positive.

Set the reset time dial for 15 seconds, and the
reclose time dial for 2 seconds.

Apply rated voltage to the relay to test the cir-
cuit board supply voltage. Thereafter, the circuit
boards may be removed and 20 volts d-c applied to
board terminals 1 and 14. Terminal 14 is positive,
and terminal 1 is negative.

Apply voltage before each testpoint check and
interrupt it after each check. Take test point read-
before and after the reset time shown on the time
dial.

Use the following table to determine the correct
voltages or waveforms at the indicated point. Refer
to Figures 6 and 7 for circuit board component lay-
outs. '

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.



TYPE SGRU-52 RECLOSING RELAY

NORMAL

INDICATIONS

COMPONENTS
CIRCUIT TEST POINT CHECKED
BEFORE RESET AFTER RESET
Circuit Board Relay Terminal 4 20V 10V 20V +1.0V Z5, R67
Supply Voltage
RESET CIRCUIT BOARD
Timing Circuit Junction of R10 Slow Voltage Rise Approx. 1.4 V
and C2 to Approx. 15 Volts
Flip-Flop Control Junction of R22 Approx. 1V Approx. 15 V , Q7, C5
and R23
Junction of R26 Approx. 15 V Approx.
and R29
Close Relay Junction of R34 Approx. 0 V pp Q9
Circuit and D8
Junction of Q11 Approx. 0 V ox. 20 V Q10, Q11, D9
and D9
INDICATIONS
CIRCUIT TEST POINT COCMHPEC::':(EENDTS
AFTER PERMIT*
RECLOSE CIRCUIT BOARD
Reclose Time Junction of D15 Approx. 15V Q12, Q13
Delay Circuit and R48
L 4
Junction of C Approx. .5V Slow Voltage Rise Z10, D15, C13,
and Z10 to Approx. 6.8 or R57
\ 8.8 Volts
Junction of 8 Approx. 0V Time Delayed Q16, Q17
and R6 Approx. 20 V
@ BEFORE BLOCK* AFTER BLOCK *
nction of Z8 Approx. 0 V Approx. 10 V Q15, Q14, Z8,
50 Pulse D14

* — 20-volt d-c Permit signal applied to .Reclose circuit board ferminal 9; 20-volt d-c Block signal applied to

Reclose circuit bgard terminal 11.

All measurements made between indicated points and d-c negative.
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TYPE SGRU-52 RECLOSING RELAY

ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE | CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLENUMBER | symBoL DESCRIPTION STYLE NUMBER
RESISTORS RESISTORS (Cont.)
R1 82,000 %W 5% 184A763H73 | R38 10,000 %W 5% 184A763H51
R2 10,000 2W 5% 184A763H51 R39 1 meg. ohm, series 63M 490% |W*862A649H03
4 4,700 %W 5 4 4
R W 5% 184AT63H43 | b)) 4,700 %W 2% 629A531H48
R5 20,000 %W 5% 184AT63H58
R42 82,000 %W 2% 629A531H78
R6 3,900 %W 5% 184A763H41
R43 27,000 %W 5 184A763H61
R7 10,000 YaW 5% 184A763H51 wW 5%
1
RS 22,000 %W 5% 184A763m50 | B4 33,000 %W _5% 184A763H63
R9 33,000 %W 5% 184A763H63 R45 15,000, W £% 184AT63H55
R10 100,000 %W 1% 836A503H72 | R46 27,0002 Wy, 5% 184A763H61
R11 20,000 %W 5% 184A763H58 | R47 330000™ %W 5% 184A763H63
R12 180,000 %W 5% 184AT63H81 R48 199000 W 5% 184A763H55
1
R13 2,000 %W 5% 184AT63H34 | p4g 1982 000 %W 5% 184A763H73
R14 10,000 %W 5% 184A763H51
R50 820 %W 5% 184A763H25
R15 20,000 %W 5% 184A763H58
R51 10,000 %W 5% 184A763H51
R16 680 %W 5% 184A763H23
1
R0 4T UW 5% 18742000 T | B52 10,000 %W 5% 184A763H51
R22 10,000 %W 5% 184 A763H5 1 R54 10,000 LW 2% 629A531H56
R23 33,000 %W 5% 184A763H63 R55 8,000 5w 2% 184A636H06
R24 10,000 %W 5% 184A763H51 | R56 82,000 %W 2% 629A531H78
R25 10,000 %W 5% 184A763H51 | R57 2,000 (0-2 sec.) 1% 836A503H33
R26 33,000 %W 5% 184A763H63 | R57 18,200 (2-20 sec.) 1% 836A503H55
R27 47 YBW 5% 187A290H17 | R58 4,700 %W 2% 629A531H48
R28 330 %W 8% 184AT63H15 | Rs59 1,000 %W 5% 184A763H27
R29 10,000y /2 W 5% 184AT63H51 | Rg 10D51 20K Thermister 185A211H05
1
R30 2,000 AW 5% 184AT63H34 | g1 | 15,000 %W 5% 184A763H55
1
R31 30,0005 Wé 5% 184AT63H62 | poo 33,000 %W 5% |84AT63H63
R32 10,000 %W 5% 184A763H51
2 ¢ R63 10,000 %W 5% 184AT763H51
R33 180,000 %W 5% 184A763H81
R64 33,000 %W 5% 184A763H63
R34 68,000 %W 5% 184A763H71
1
R35 10,000 %W 5% 184a763051 | R6® | 33.000 %W 5% 184A763H63
R36 33,000 1/2W 5% 184A763H63 R66 250,000 series 63M' 10% 862A649H01
R37 10,000 %W 5% 184A763H51 | R67 1,900 tapped at 510 25W 5% | 11D9511H10
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ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE J CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER | SYMBOL DESCRIPTION STYLE NUMBER
CAPACITORS ZENER DIODES
c1 | .047 mfd, 200V, 5% 849A437H04 | Z1 IN3686B 185A212H06
c2 |22 mfd 100V, 10% 862A177HO4 | Z2 1R 200 629A369H01
c3 |1.5 mfd, 35V, 10% 187A508H09 | 23 IN758 186A79THO1
Cc5 |.01 mfd, 200V, 10% 764A278H10 | 25 HW20B 185A212H14
CT |47 mfd, 25V, 20% 184A661H12 | 26 1IN3686E 1854 212H06
cs | .047 mfd, 200V, 5% 849A437H04 | 27 INGSTB 186A79THO6
co |.01 mfd, 200V, 10% 764a278H10 | 28 g 758 186AT9THO1
Z9 INISTB 186AT9THO6
Cc10 |.47 mfd, 25V, 20% 187A508H05 91
z10 (02 sec.) 1IN957B 186AT9THO6
Ccil {15 mfd, 35V, 10% 187A508H09 ,
710 (2°20 sec.) IN960B 186AT9TH10
C12 |.047 mfd, 200V, 5% 849 A43THO4
Zbl IN3686B 185A212H06
C13 | (0-2 sec.) 22 mfd, 100V, 10% | 862A177THO4
C13 |(2-20 sec.) 68 mfd, 60V, 10% | 862A17THO3
DIODES
C14 |(2-20 sec.) 68 mfd, 60V, 10% | 862A17THO3
D1 T1-55 183ATI0H09
TRANSISTORS D2 T1-55 183A790H09
3 1-
Ql | 2N3417 8agA85sm02 | P T1-55 183AT90H09
D6 T1-55 183A790H09
Q2 | 2N3417 848 A851H02
D7 T1-55 183A790H09
Q3 | 2N3417 848 A851H02
D8 T1-55 183A790H09
Q| 2N3417 848 A851HO2
D9 T1-55 183A790H09
5 | aN2647 629 A435H02
Q D10 T1-55 183A790H09
2
Q6 N3417 848A851H02 | IN645A 837A692H03
QT | 2N3417 848A851H02 | o T1-55 183A790H09
Q8 2N 3645 849A441HO01 | pi13 T1-55 183AT90H09
Q9 2N 3419 848A851H02 | D14 T1-55 183A790H09
QI0 | 2N@417 848A851H02 | D15 T1-55 183A790HO9
Q11 | 2NBe45 849A441H01 | D16 IN645A 837A692H03
Q12 | 2N3417 848A851H02 | D17 T1-55 183A790H09
Q13 | 2N3417 848A851H02 | D18 T1-55 183A790H09
Q4 | 2N3645 849A441HO1
Q15" 2N3417 848 A851H02 MISCELLANEOUS
QL6 | 2N3417 848A851H02 | CR Close Relay 541D231H22
QL7 | 2N3417 848A851H02 IND. 1 Lockout Indicator 862A634G01
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INSTALLATION

Westinghouse 1.L. 41-668.2A
OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE SGRU-52 RECLOSING RELAY

APPLICATION

The SGRU-52 Reclosing Relay provides for ad-
justable time delay reclosure of an electrically-
operated circuit breaker, and automatically resets
itself if the breaker remains closed for a predeter-
mined adjustable time interval. If the breaker retrips
before the end of this interval, the resetting opera-
tion of the relay is interrupted until the breaker is
manually closed. Thus, the reclosing relay is appli-
cable to either attended or non-attended stations.

CONSTRUCTION AND OPERATION

The SGRU-52 is a completely static relay con-
sisting of a Reclose circuit board and a Reset cir-
cuit board. The Reset circuit board contains (1) fa
timing circuit, (2) a flip-flop control circuity™(3) a
close relay circuit, (4) a flip-flop set cire€uit, and
(5) lockout indication. The Reclose boardycontains a
reclose time delay circuit with permit and bloek
inputs. All components except the droppifigaresistor,
lockout indicator, and the close relayl are mounted
on a printed circuit board. All compenentsy,are iden-
tified on the internal schematic,in Rigure\3.

Timing Circuit

The timing circuit is ‘@Wunijunction relaxation
oscillator consisting of#unijunction transistor Q5,
capacitor C2, and resistors R10 and R39. After a
preset time intervalg®éomtrolled by the adjustable
time dial potengiometer R39, the relaxation oscilla-
tor fires and fdeeds, anwoutput pulse to the flip-flop
control circuit.

Flip-Flop Conttol Circuit

The flip-flop control circuit consists of tran-
sistors Q6 and Q7, and resistors R20 to R29. The
flip-flop circuit resets when pulsed by the timing
cifeuithand thereby activates the close relay circuit
by turning transistor Q9 off.

SUPERSEDES I.L. 41-668.2

* Denotes change from superseded issue.

Close Relay Circuit

The close relay circuif consists of transistors
Q9, Q10 and Ql11, resistors R32 to R38, and the
close relay. TheWturn-off of transistor Q9 by the
flip-flop controlfycircuit switches transistors Q10
and Q11 to the on state to activate the close relay.

Flip-Flop Set Circuit

The flip-flop set circuit consisting of transistors
d8 and) Q1, resistors R30 and R31, and capacitor
Cysets the flip-flop control circuit and the reclose
time delay circuit when the breaker closes, opening
the“52b contact. Transistors Q1 and Q8 switch to
the on state and discharge capacitor C7 through Q8
to turn transistor Q7 off and transistor Q15 on to set
the flip-flop and the reclose time delay circuits
simultaneously.

Lockout Indicator Circuit

The lockout indicator circuit is controlled by
the state of the flip-flop control circuit. Consisting
of amplifier transistors Q3 and Q4, the amber light
is lit when the flip-flop is in the set state, and the
relay is locked out if the breaker is open at this
time.

Reclose Time Delay Circuit

The reclose time delay circuit consists of a
flip-flop arrangement of transistors Q12 and Q13,
capacitor C13 which charges through the time dial
setting potentiometer R66, zener diode Z10, and
transistors Q16 and Q17.

Theory of Operation

The following description is made with refer-
ence to Figure 3.

Let us assume that the breaker is open and

EFFECTIVE APRIL 1969



TYPE SGRU-52 RECLOSING RELAY

e
Fig. 1. Type SGRU-52 Reclosing Relay (Front View).

Fig. 2. Type SGRU-52 Reclosing Relay (Rear View).
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normal voltage is applied to the relay. Under these
conditions, transistors Q2, Q6, Q9, Q13 and Q17 are
on. When the breaker is closed, the 52b contact
opens and removes the shorting of the base drive to
transistor Q1 turning it on. The turn on of Q1 shorts
the base drive to Q2 turning it off, which causes
diode D3 to be reverse biased. This removes the
short-circuit from capacitor C2 allowing it to charge
through R10 and potentiometer R39 to the firing volt-
age of unijunction transistor Q5. The time required
for C2 to charge and fire Q5 is controlled by poten-
tiometer R39 set to a calibrated time dial. When
Q5 fires, C2 discharges through Q5 and R20 to cause
a voltage rise across R20. This causes the voltage
on the emitter of Q6 to rise above its base voltage,
turning it off and flip-flop transistor Q7 on. When
Q7 turns on, its collector voltage drops to a low
level and removes the base drive to Q9 turning it
off. The low collector voltage of Q7 also disables
the timing circuit by forward biasing diode D6 and
providing a path for current to flow through Q7 so
that capacitor C2 cannot charge up to a point where
it will again fire unijunction Q5. When the turn on
of transistor Q7 turns transistor Q9 off, the on tran-
sistor Q17 provides a shorting path for the riseqmn
potential of the collector of Q9 that would normally
supply base drive for transistor Q10 to turn on and
activate the rest of the close relay circuif.

If a fault appears on the protected line ‘and a
protective relay opens the breaker, thé 52b contacts
make up. If at this time a positive going f‘Permit’’
pulse is applied to the reclose pime delay circuit,
the breaker will close aftem the \preset time delay
has elapsed. This is accomplished™®y the positive
going pulse turning normally off transistor Q12 on,
placing the base of Q13 t0 ground potential, turning
it off, and thereby remoying thepshort from capacitor
C13 allowing it to charge thfough potentiometer R66.
Time variation is controlled by the dial setting of
R66. The voltage/leyelg¢on capacitor C13 reaches a
point where zener diode/Z10 breaks down and allows
base current to flow into Q16. This causes Q16 to
go fromhe mormally off to the normally on state,
depriving “@Q17 of base drive, turning it off. This
removes the short from the base of Q10 allowing it
to turn on. The turn on of Q10 allows base current
to flow from Q11 turning it on. The switching on of
Q11 energizes the close relay, closing the normally
open) contact to the positive battery supply. This
ptovides a path from battery positive, through the
clése relay contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens the 52b
contact, switching transistors Q1 andwQ8pon. The
flip-flop control circuit and the reclose time delay
circuit are then set by capacitor CfH,discharging
through Q8 and R27 to turn transistor Q7 off, and
through Q8 and R59 and R54 to turn transistors
Q15, Q14 and Q13 on. With Q7 turned off, Q9 is sup-
plied with base drive switching it on, and Q10 and
Q11 off. With transiSter ‘@11 turned off, the close
relay is de-energized andpitS contact reopens. With
the turn off of Q7 and the,setting of the control flip-
flop, Q6 is turned on/and the lockout indicator cir-
cuit is energized by Q6 shorting out the base drive
to Q3, turning itoff and switching Q4 on to energize
the amber lo¢keut ifndicator.

Whengthe®52b contacts reopened and switched
transistor/ Qlyon, the base drive to Q2 was shorted,
andy Q2 (turned off to reverse bias diode D3 and
allow ‘eapacitor C2 to again charge through R39 and
Ri0. ‘et us assume that a protective relay operates
to,trip the breaker before capacitor C2 has charged
to the firing level of Q5. When the breaker opens,
the 52b contact closes, switching Q1 off and Q2 on,
forward biasing diode D3. This short circuits capa-
citor C2 through Q2 and removes the charge that had
started to build up. Since the charge on C2 had not
reached a level to fire Q5, the control flip-flop has
not changed state, the close relay circuit remains
off, and the lockout indicator remains on. The break-
er will remain locked out until manually closed.

If at any time during the reclosing cycle a signal
is applied to the block input of the reclose board,
the relay will not reclose until the block signal is
removed and a permit signal is applied to activate
the reclose circuitry.

CHARACTERISTICS

Yoltage Rating

The SGRU-52 is rated for 48 or 125 volts d-c.
Unless otherwise specified, the relays areconnected
for 125-volt operation when shipped.

Temperature Range

The SGRU-52 is designed to operate over a
temperature range from —20°C to +60°C with timing
variations of not more than * 5%.

Energy Requirements

55 milliamperes at rated voltage.
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TYPE SGRU-52 RECLOSING RELAY

l.L. 41-668.2A

SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted
potentiometer R39 which has a calibrated time dial.
The reset time is variable from 3 to 30 seconds.

Reclose Time Setting

The reclose time is controlled by front-mounted
potentiometer R66 which has a calibrated time dial.
The reclose time is variable from 0 to 2 seconds or
2 to 20 seconds depending on the style of the relay.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory, and
no further adjustment should be required.

Acceptance Test

The following check is recommended to insure
that the relay is in proper working order. All checks
can best be performed by connecting the SGRU-52
as shown in Figure 5.

Place the cal-operate switch in the opérate posi=
tion. Push PB-1 and wait until the.timedsetfon the
reset timer has elapsed and the lockout indicator
turns off. Push PB-2 to trip relay B. Push the Permit
switch and the B relay should closg after,the time
set on the reclose timer has elapsed. After relay
B closes, if PB-2 is pushed tof again trip relay B
within the reset time setting (before the lockout
indicator turns off), the Bf'relay should trip and
remain locked out.

Calibration Check

The following procedurés may be used to accur-
ately check the timeddial calibrations. Using Figure
5, the tester“ean“dccurately check the calibrations
by using aftimer ‘as, shown.

(1) Reclosé Timé Delay

With the cal-operate switch in the cal position,
apply rated voltage. Push PB-1 and wait for the
lockodit indicator to turn off. Push PB-2 to trip
the relay. Push the Permit switch to start the
timer. The CR contacts should close to stop the
timer after the time set on the reclose timer dial
has elapsed.

(2) Reset Time Delay

Pull out the Reclose board. Apply rated voltage.
Push PB-1 to start the timer. TheyaCRycontacts
should close to stop the timer after the time set
on the reset timer time dial has elapsed.

Routine Maintenance

All relays should bemehecked at least once
every year or at such, other iftervals as may be dic-
tated by experience to“be suit@able to the particular
application.

Trouble Shooting

Use the follewing procedure to locate the source
of trouble ifn“the event of improper relay operation.

(1) Inspect‘all wires and connections.

(2). Che¢k Tresistances as listed in the Electrical
Rartsyliist.

(8),.Check voltages or waveforms as listed under
Electrical Checkpoints using a vacuum tube
voltmeter and/or an oscilloscope.

Electrical Checkpoints

Apply rated voltage through a switch to relay
terminals 3 and 4. Terminal 4 is positive.

Set the reset time dial for 15 seconds, and the
reclose time dial for 2 seconds.

Apply rated voltage to the relay to test the cir-
cuit board supply voltage. Thereafter, the circuit
boards may be removed and 20 volts d-c applied to
board terminals 1 and 14. Terminal 14 is positive,
and terminal 1 is negative.

Apply voltage before each testpoint check and
interrupt it after each check. Take test point read-
before and after the reset time shown on the time
dial.

Use the following table to determine the correct
voltages or waveforms at the indicated point. Refer
to Figures 6 and 7 for circuit board component lay-
outs.

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.



TYPE SGRU-52 RECLOSING RELAY

NORMAL

* + 20-volt d-c Permit si

INDICATIONS
CIRCUIT TEST POINT c%n’;%T(EETJTS
BEFORE RESET AFTER RESET
Circuit Board Relay Terminal 4 20V 10V 20V+10V Z5, R67
Supply Voltage
L 4
RESET CIRCUIT BOARD
Timing Circuit Junction of R10 Slow Voltage Rise Approx. 1.4V 2, C3,
and C2 to Approx. 15 Volts 3 3, D6
Flip-Flop Control Junction of R22 Approx. 1V Approx. 15V Q7, C5
and R23
Junction of R26 Approx. 15V Approx. 1
and R29
Close Relay Junction of R34 Approx. 0 V Appr Q9
Circuit and D8
Junction of Q11 Approx. 0 V Approx.»20 vV Q10, Q11, D9
and D9
¢ DICATIONS
CIRCUIT TEST POINT COCM:EOCNKEENDTS
BEFOR l RMIT* AFTER PERMIT*
RECLOSE CIRCUIT BOARD
Reclose Time Junction of D15 .0V Approx. 15V Ql2, Q13
Delay Circuit and R48
L 4
Junction of C13 prox. .5 V Slow Voltage Rise Z10, D15, C13,
and Z10 to Approx. 6.8 or R57
\ 8.8 Volts
Junction Approx. 0V Time Delayed Q16, Q17
and R65 Approx. 20 V
@ BEFORE BLOCK* AFTER BLOCK *
n of Z8 Approx. 0 V Approx. 10 V Q15, Q14, 78,
and R50 Pulse D14

Reclose circuit board terminal 11.

All measureménts made between indicated points and d-c negative.

al applied to .Reclose circuit board ferminal 9; 20-volt d-c Block signal applied to
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TYPE SGRU-52 RECLOSING RELAY

ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE | CIRCUIT WESTINGHOUSE
SYMBOL - DESCRIPTION STYLE NUMBER | symBoL DESCRIPTION STYLE NUMBER
RESISTORS RESISTORS (Cont.)
R1 82,000 %W 5% 184A763H73 | R38 10,000 %W 5% 184A763H51
R2 10,000 %W 5% 184AT63HS51 R39 1 meg. ohm, series 63M 862A649H03
R3 4,700 %W 5% 184A763H43 | Rgq 8,000 5W 5% 184A636H06
R4 4,700 %W 184A763H43
AW 5% R41 4,700 %W 2% 629A531H48
R5 20,000 %W 5% 184A763H58
R42 82,000 %W 2% 629A531H78
R6 3,900 %W 5% 184A763H41
R43 27,000 %W 5 184A763H61
R7 10,000 %W 5% 184A763H51 AW 5%
1
R8 22,000 %W 5% 184A763H59 | F44 | 33,000 LW 5% 184A763H63
R9 33,000 %W 5% 184A763H63 | R45 | 15,000 YW 5% 184AT63H55
R10 100,000 %W 1% 836A503H72 | R46 27,0000, /2W,, 5% 184AT63H61
R11 20,000 %W 5% 184A763H58 R47 33000WLW 5% 184A763H63
1
R13 2,000 %W 5% 184AT63H34 | pio INg2000 %w 5% 184AT63HT3
R14 10,000 %W 5% 184A763H51
R50 820 %W 5% 184AT63H25
R15 20,000 %W 5% 184A763H58
R51 10,000 %W 5% 184A763H51
R16 680 %W 5% 184A763H23
1
20 P 187 A2000N%. | NBS2 10,000 %W 5% 184A763H51
R22 10,000 %W 5% 184A76305y | RS54 | 10,000 %W 2% 629A531H56
R23 33,000 %W 5% 184A763H63 | R55 8,000 5W 2% 184A636H06
R24 10,000 %W 5% 182A763H51 | R56 82,000 %W 2% 629A531H78
R25 10,000 %W 5% 184A763H51 | R57 2,000 (0-2 sec.) 1% 836A503H33
R26 33,000 %W 5% 184A763H63 | R57 18,200 (2-20 sec.) 1% 836A503H55
R27 47 %W 5% 187A290H17 | R58 4,700 %W 2% 629A531H48
R28 330 %W 8% 184AT63H15 | R59 1,000 %W 5% 184AT63H27
R29 10,000y %Wa5% 184A763H51 R60 1D051 20K Thermister 185A211H05
1
R30 2,000 W 5% 184AT63H34 | pe1 | 15000 %w 5% 184AT63H55
1
R31 30,0000, W4 5% 184A763H62 | oo, 33,000 %W 5% 184AT63H63
R32 10,000 %W 5% 184A763H51
2 ¢ R63 10,000 %W 5% 184A763H51
R33 180,000 %W 5% 184A763H81
R64 33,000 %W 5% 184A763H63
R34 68,000 %W 5% 184A763HT1
1
R35 10.000 LW 5% 184A763H51 | R6S 33,000 %W 5% 184A763H63
R37 10,000 %W 5% 184A763H51 | R67 1,900 tapped at 510 25W 5% | 11D9511H10




TYPE SGRU-52 RECLOSING RELAY

L.L. 41-668.2A

ELECTRICAL PARTS LIST

SyuBoL DESCRIPTION STYLE NUNBER | SYwBoL DESCRIPTION N oneer
% CAPACITORS ZENER DIODES
Cl | .047 mfd, 200V, 5% 849A437H04 | 21 1N3686B 1854212H06
C2 |22 mfd, 100V, 10% 862A177HO4 | 22 1R200 (629A369H01
C3 1.5 mfd, 35V, 10% 187A508H09 | Z3 INT58 186AT9THO1
C5 | .01 mfd, 200V, 10% 768A278H10 | 25 HW20B 185A212H14
c? | 4.7 mfd, 25V, 20% 184A661H12 | 26 IN3686B 185A212H06
C8 | .047 mfd, 200V, 5% 849A43THO4 | 277 IN957B 186A797THO6
Cc9 | .01 mfd, 200V, 10% 764A278H10 | zs 1N758 186ATITHO1
C10 | .47 mfd, 256V, 20% 187A508H05 79 IN957B 186AT9THO6
Cl11 | 1.5 mid, 35V, 10% 187A508HO9 | 210 (08 sec.) 1IN957B 186AT9THOE
C12 | .047 mfd, 200V, 5% 849A43THO4 | 71 (2720 sec.) IN960B 186AT9TH10
C13 | (0-2 sec) 22mfd, 100V, 10% | 862A1T7HO4 | gy IN3686B 185 A212H06
C13 | (2-20 sec.) 68mfd, 60V, 10% | 862A17THO3
Cl4 | (2-20 sec.) 68mfd, 60V, 10% | 862A17THO3
C17 | 1.5 mfd, 35V, 5% 187A508H18 * DIODES
D1 T1-55 183A790H09
D2 T1-55 183A790H09
TRANSISTORS D3 T1-55 183A790H09
Q1 2N3417 848 A8B51H02 | pg T1-55 183AT90H09
Q2 | 2N3417 848 A851H02 | D7 T1-55 183A790H09
Q3 | 2N3417 84gA851H02 | D8 T1-55 183A790H09
Q| 2N3417 gagag51H02 | O T1-55 183AT90HO9
o | anzean 629 A435HO2 D10 T1-55 183A790H09
D11 IN645A 837A692H03
Q6 | 2N3417 848A851H02 | o T1-55 183 AT90H09
QT 2N 34117 848 A851H02 D13 T1-55 183AT90HO09
Q8 2N 3645 849A441H01 | D14 T1-55 183A790H09
U gasagsimos | P15 T1-55 183A790H09
at0 | anadty sasassion | D6 IN645A 837A692H03
D17 T1-55 183AT90H09
Ql1l | 2N3648 849A441HO1 | pg T1-55 183AT90H09
Q12 | 2N3417 848A851H02 | D23 T1-55 183AT90HO9
Q13 | 2N3417 848A851H02 | D24 T1-55 183AT90H09
QM4 | 2N3645 849A441HO1
Q5. 2N 3417 848A851H02 MISCELL ANEOUS
Q16 | 2N3417 848 A851H02 CR Close Relay 541D231H22
Q17 | 2N3417 848A851H02 IND. 1 Lockout Indicator 862A634G01
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