INSTALLATION

Westinghouse  I.L. 41-668C
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

SGR-51 RECLOSING RELAY

APPLICATION

The SGR-51 Reclosing relay provides for instan-
taneous reclosure of an electrically operated circuit
pbreaker, and automatically resets itself if the break-
er remains closed for a predetermined adjustable
time interval. If the breaker retrips before the end of
this interval, the resetting operation of the relay is
interrupted until the breaker is manually closed.
Thus, the reclosing relay is applicable to either
attended or non-attended stations.

CONSTRUCTION

The SGR-511is a completely static relay consist-
ing of (1) a timing circuit, (2) a flip-flop control
circuit, (3) an output pulse circuit, and (4) a reclos-
ing circuit. All components except the reclosing
circuit Thyristor are mounted on a printed circuit
board. The Thyristor is mounted on a heat sink
located on a sub base. All components are identi-
fied on the internal gschematic oh Figure 1.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q1,
resistors R1, R2, and R14 and potentiometer RH-1.
After a preset time interval controlled by the front
mounted time dial potentiometer RH-1, the relaxation
oscillator fires and feeds an output pulse to the
flip-flop control circuit.

Flip-Flop Control Circuit

The flip-flop control circuit consists of tran-
sistors Q1 and Q2, resistors R3, R4, R5, Rg, R11,
R19, and R13, and capacitor C5. The flip-flop con-
trol circuit changes state when pulsed by the timing
circuit. This turns transistor Q4 off thereby remov-
ing the short circuit from capacitor C3 and allowing
the output pulse circuit to operate.

Output Pulse Circuit

The output pulse circuit consists of transistor
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* Denotes change from superseded issue.

Q4 and a unijunction relaxation oscillator made up
of unijunction transistor Qs, capacitor C3, resistors
Rg and R9, and pulse transformer Ti, When tran-
sistor Q4 turns off, the short circuit is removed from
capacitor C3 and C3 charges through Rg to the
firing level of unijunction transistor Qs. Q5 fires and
produces a pulse across winding 3-4 of pulse trans-
former T-1. Diode D3 short circuits any back voltage
generated in pulse transformer T1.

Reclosing Circuit

The reclosing circuit consists of Thyristor, TCR
holding circuit C4 and Ryg, and Zener diodes Zo
and Zg. The output pulse in winding 3-4 of pulse
transformer Ty is coupled through winding 1-2 to the
gate of the TCR. This pulse turns the TCR on and
allows current to flow from anode to cathode. Hold-
ing circuit Cy and Rqg allows the TCR to turn on
when operated into an inductive load. Zener diodes
Zo and Zy4 protect the Thyristor from transient
voltages which might cause premature conduction or
damage.

OPERATION

The following description is made with reference
to Figure 3.

Let us assume that the breaker is open and nor-
mal voltage is applied to the relay. Under these con-
ditions transistors Qg, Qq4, and Qg are on and tran-
sistor Qg is off. When the breaker is closed, the
59B contact connected to terminal 4 opens and re-
moves the base drive to transistor Qg turning it off.
Wwhen Qg turns off, the short-circuit is removed from
Co allowing it to charge through RH-1 and R2. C2
charges to the firing voltage of unijunction transis-
tor Q1. The time required for C2 to charge and fire
Q1 is controlled by potentiometer RH-1 which is
mounted on the front of the relay over a calibrated
time dial. When Qi fires, C2 discharges through Q1
and Ri4. The resultant voltage drop across R14
causes the voltage on the emitter of Qg to rise above
its base voltage. This causes flip-flop transistor
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Q2 to turn off which turns transistor Q3 on. When
Q3 turns on, its collector voltage drops to a low
level and removes the base drive to transistor Q4.
The low voltage level on the collector of Q3 also
disables the timing circuit by forward biasing diode
D1 and providing a path for current to flow through
RH-1, R2, D1 and Q3 so that capacitor C2 cannot
charge up to a point where it will again fire uni-
junction transistor Q1. If a fault appears on the
protected line and a protective relay opens the
breaker, the 52b contact connected to relay terminal
4 makes up and applies 24 volts to resistor Rg in
the output pulse circuit. Capacitor C3 charges up to
the firing level of unijunction transistor Q5. The
relaxation oscillator made up of capacitor Cg, uni-
junction transistor Qs, resistors Rg and Rg, and
pulse transformer T starts to oscillate. The posi-
tive pulses produced across pulse transformer T1
by the oscillation of the relaxation oscillator are
coupled to the gate of the TCR. The TCR turns on
and allows current to flow from the positive battery
supply through the TCR, out relay terminal 1, through
the 52b contact and 52x coil to negative battery. The
52x coil is energized and the breaker immediately
recloses. When the 52x coil is energized, the 52x
contacts make and apply 24 volts to relay terminal
2. This positive voltage at terminal 2 is applied
through resistor Ryg and diode Dg to the collector
of flip-flop transistor Q3. This positive voltage on
the collector of Q3 causes Q3 to turn off and Q2 to
turn on. When Qg3 turns off its collector goes posi-
tive providing base drive for transistor Q4. Q4 turns
on and short-circuits capacitor C3. With C3 short-
circuited, the output pulse circuit is disabled and
positive pulses are removed from the gate of the
TCR. The TCR turns off when the breaker recloses
and the 52b contacts connected to terminal 1 open.

When the 52x contacts closed and applied a
positive voltage to the collector of Qg3, the flip- flop
was reset. In this state transistor Qg3 is off and Q2
is on. With Qg off, its collector is highly positive.
This reverse biases diode Dy and turns Qq on. When
Q4 turns on it shorts C3 and disables the output
pulse circuit. When the breaker recloses, the 52b
contacts connected to relay terminal 4 opens and
remove the base drive to transistor Qg. Qg turns off
and capacitor Co is allowed to charge up again
through RH-1 and Rg. Let us assume that a protec-
tive relay operates to trip the breaker before C9 has
charged to the firing level of Q1. When the breaker
opens, the 52b contact connected to relay terminal 4
closes and turns transistor Q6 on. Q6 short-circuits
capacitor Cg and removes the charge that had

started to build up. Since the charge on Cy9 had not
reached a level to fire Q1, the control flip-flop has
not changed state and the output pulse circuit re-
mains disabled. This means that there are no gate
pulses being coupled to the gate of the TCR and it
cannot turn on. Since the TCR does not turn on to
energize the 52x coil and reclose the breaker, the
breaker will stay locked out until manually closed.

CHARACTERISTICS

Voltage Rating

The SGR-51 is rated for 125 or 48 volis D.C.
Unless otherwise specified, the relays are con-
nected for 125 volt operation when shipped.
Thyristor

The Reclosing Thyristor is rated at 30 amps
125 volts D.C. for 20 cycles.

Temperature Range

The SGR-51 is designed to operate over a temp-
erature range from -30°C to +60°C with a reset time
of not more than + 5%.

Energy Requirements

125 v.D.C.
48 V.D.C.

45 Milliamperes
45 Milliamperes

SETTINGS

Supply Voltage Setting

The correct tap on series resistor R17 (mounted
on sub-base) should be selected for the supply
voltage being used. For 125 V.D.C. operation, the
two end terminals of Ry are used. For 48 V.D.C.
operation the center terminal and the terminal near-
est the sub-base are used.

Reset Time Setting

The reset time is controlled by front mounted
potentiometer RH-1 which is mounted over a cali-
brated time dial. The reset time is variable from 3
to 30 seconds.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting or by
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means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or the
mounting screws may be utilized for grounding the
relay. The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting. The
terminal studs may be easily removed or inserted by
locking two nuts on the stud and then turning the
proper nuts with a wrench.

For detailed FT case information refer to LL.
41-076.

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 Tests

The following check is recommended to insure
that the relay is in proper working order. All checks
can best be performed by connecting the SGR-51 as
shown in Figure 3. The A relay is used to reset the
SGR-51 flip-flop control circuit to the correct state
and the B relay is used to simulate breaker action.

Wwith the cal.-oper. switch in the oper. position,
push PB-1 to close the B relay. If the B relay is
tripped by pushing PB-2 before the reset time set on
the time dial has elapsed, the B relay should trip
and lock-out. If the B relay is tripped after the reset
time has elapsed, the SGR-51 should reclose the B
relay instantaneously on the first trip, and if the B
relay trip circuit is still energized, the SGR-51
should not allow the B relay to reclose on the
second trip.

Calibration Check

The following procedure may be used to accur-
ately check the time dial calibration. Connect a
lead from the printed circuit board test point TP-1
to SGR-51 relay terminal 3. With the cal.-oper.
switeh in the cal. position the B relay is connected
to trip open when the SGR-51 times out and ener-
gizes its output at terminal 1. This enables the
tester to accurately check the time dial calibration

by using Ba and Bb contacts to control a timer. The
tester pushes PB-1 to close the B relay and start
the timer. When the SGR-51 reset timer times out an
output appears at terminal 1 which trips the B relay
and stops the timer.

Routine Maintenance

All relays should be checked at least once every
year or at such other intervals as may be dictated
by experience to be suitable to the particular appli-
cation.

Trouble Shooting

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

1. Inspect all wires and connections.

2. Check resistances as listed on the internal
schematic, Figure 1.

3. 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 termin-
als 8 and 9. Terminal 9 is positive.

Connect a lead from TP-1 (bottom center of
printed circuit board) to relay terminal 3.

Connect a 1K 20 watt resistor from relay ter-
minal 1 to relay terminal 8.

Set the time dial for 15 seconds.

Apply rated voltage to the relay before each
test point check and interrupt it after each check.
Take test point readings 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 Figure 4 for printed circuit board component
layout.
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NORMAL INDICATIONS
CIRCUIT TEST POINT COCMHPEOCNKEENDTS
BEFORE RESET AFTER RESET
Circuit Board Relay Term. 3 24V + 1.2V 24V + 1.2V Ri17, Z1
Supply Voltage
Timing Circuit Junction of Slow Voltage Approx. Q1, Qs,
R9 and Co rise to 1.8V Ca, C1
approx. 18V RH-1, Dy
Flip-flop Junction of Approx. Approx. Q2, Q3,
Control Circuit R3 and Rq 1.3V 19v Q5
Junction of Approx. Approx.
Rg and R7 19v 1.3V
Output pulse Junction of .7 volts 1 sawtooth Q4, Q5,
circuit Rg and Cj3 waveform Cs, T1,
rising to D3
18V in 5 to
7 Msec.
Junction of 0 volts t
Q5 and Ty 10 volt
Term. 3 pulses
every 5 to
7 Msec.
Reclosing Across 0 volts Rated TCR
Circuit external 1K Voltage Z3, 723,
resistor T, C4
connected to
terminal 1

1 Oscilloscope only

All measurements made between indicated points and terminal 8 (D.C. Negative)

RENEWAL PARTS

Repair work can be done most satisfactorily at the factory. However, interchangeable parts can be
furnished to customers who are equipped for doing repair work. When ordering parts, always give the
complete data as shown in the electrical parts list.

P

IS
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ELECTRICAL PARTS LIST

SYmeoL DESCRIPTION STILE NUMBER
CAPACITORS
C1 1.5MF'D 35V 10% 187A508HO09
Cc2 22 MFD 35V 10% 187A508H17
C3 1.5MFD 35V 10% 187TAB08H18
Cc4 2 MFD 200V 20% 187A624H05
C5 .01IMFD 50V 20% 184A663HO01
CONTROLLED RECTIFIERS
TCR 2N 1846 184A614H06
DIODE RECTIFIERS
D1 thru D4 T155 183A790HO09
RESISTORS
R1 680 A 184AT63H23
R2 82000 LW 836A503H70
R3 10000 PA 184AT63H51
R4 33000 AN 184AT63H63
R5 33000 A 184AT63H63
R6 10000 A 184AT63H51
R7 180,000 oW 184A763H81
RS 2700 A 184AT63H3T
R9 1000 oW 184AT63H27
R10 1200 oW 187A290H17
RI11 27000 VA 184AT63H61
R12 27000 LW 184A763H61
R13 330 A 184AT63H15
R14 47 oW 187TA290H17
R15 10000 W 184A763H51
R16 4170 AL 184AT63H19
R17 2250 tapped at 555 25W 187A321HO03
R18 1000 LW 184AT63H2T
R19 1,000,000 %W 184AT63H99
TRANSFORMERS
T1 Pulse Transformer 629A453H02
TRANSISTORS
Q2 2N 697 184A638H18
Q3 2N 697 184A638H18
Q4 2N 2349 762A585H13
Q5 2N697 184A638H18
UNVJUNCTION SWITCHES
Ql 4JX5E695 629A435H02
Q5 2N 2647 629A435H01
ZENER DIODES
Z1 HW24B 185A212H12
Z2 1IN3051 187A936H01
Z3 1IN3051 187A936H01
Z4 1N3026 187A936H03
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INSTALLATION

Westinghouse
OPERATION o

I.L. 41-668B
MAINTENANCE

INSTRUCTIONS

SGR-51 RECLOSING RELAY

APPLICATION

The SGR-51 Reclosing relay provides for instan-
taneous reclosure of an electrically operated circuit
breaker, and automatically resets itself if the break-
er remains closed for a predetermined adjustable
time interval. If the breaker retrips before the end of
this interval, the resetting operation of the relay is
interrupted until the breaker is manually closed.
Thus, the reclosing relay is applicable to either
attended or non-attended stations.

CONSTRUCTION

The SGR-51 is a completely static relay consist-
ing of (1) a timing circuit, (2) a flip-flop control
circuit, (3) an output pulse circuit, and (4) a reclos-
ing circuit. All components except the reclosing
circuit Thyristor are mounted on a printed circuit
board. The Thyristor is mounted on a heat sink
located on a sub base. All components are identi-
fied on the internal schematic on Figure 1.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q1,
resistors R1, R2, and R14 and potentiometer RH-1.
After a preset time interval controlled by the front
mounted time dial potentiometer RH-1, the relaxation
oscillator fires and feeds an output pulse to the
flip-flop control circuit.

Flip-Flop Control Circuit

The flip-flop control circuit consists of tran-
sistors Qi and Qg, resistors R3, R4, R5, R6, R11,
Ri2, and R13, and capacitor C5. The flip-flop con-
trol circuit changes state when pulsed by the timing
circuit. This turns transistor Qq off thereby remov-
ing the short circuit from capacitor C3 and allowing
the output pulse circuit to operate.

Output Pulse Circuit

The output pulse circuit consists of transistor
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Q4 and a unijunction relaxation oscillator made up
of unijunction transistor Qs, capacitor C3, resistors
Rg and Rg, and pulse transformer T1, When tran-
sistor Q4 turns off, the short circuit is removed from
capacitor Cg3 and Cg3 charges through Rg to the
firing level of unijunction transistor Q5. Q fires and
produces a pulse across winding 3-4 of pulse trans-
former T-1. Diode Dg short circuits any back voltage
generated in pulse transformer T1.

Reclosing Circuit

The reclosing circuit consists of Thyristor TCR,
nolding circuits C4 and R10, and Zener diodes Z2
and Zg. The output pulse in winding 3-4 of pulse
transformer T is coupled through winding 1-2 to the
gate of the TCR. This pulse turns the TCR on and
allows current to flow from cathode to anode. Hold-
ing circuit C4 and R2p allows the TCR to turn on
when operated into an inductive load. Zener diodes
Zo and Zg protect the Thyristor from transient
voltages which might cause premature conduction or
damage.

OPERATION

The following description is made with reference
to Figure 1.

Let us assume that the breaker is open and nor-
mal voltage is applied to the relay. Under these con-
ditions transistors Qo, Qq, and Qg are on and tran-
sistor Qg is off. When the breaker is closed, the
598 contact connected to terminal 4 opens and re-
moves the base drive to transistor Qg turning it off.
When Qg turns off, the short-circuit is removed from
Co allowing it to charge through RH-1 and R2. C2
charges to the firing voltage of unijunction transis-
tor Q1. The time required for C2 to charge and fire
Q1 is controlled by potentiometer RH-1 which is
mounted on the front of the relay over a calibrated
time dial. When Q1 fires, Cg2 discharges through Q1
and Ri4. The resultant voltage drop across Ri14
causes the voltage on the emitter of Q2 to rise above
its base voltage. This causes flip-flop transistor

EFFECTIVE MARCH 1968
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Q2 to turn off which turns transistor Q3 on. When
Q3 turns on, its collector voltage drops to a low
level and removes the base drive to transistor Qq.
The low voltage level on the collector of Q3 also
disables the timing circuit by forward biasing diode
D1 and providing a path for current to flow through
RH-1, R2, D1 and Q3 so that capacitor C2 cannot
charge up to a point where it will again fire uni-
junction transistor Q1. If a fault appears on the
protected line and a protective relay opens the
‘breaker, the 52b contact connected to relay terminal
4 makes up and applies 24 volts to resistor Rg in
the output pulse circuit. Capacitor C3 charges up to
the firing level of unijunction transistor Q5. The
relaxation oscillator made up of capacitor C3, uni-
junction transistor Q5, resistors Rg and Rg9, and
pulse transformer T starts to oscillate. The posi-
tive pulses produced across pulse transformer Tq
by the oscillation of the relaxation oscillator are
coupled to the gate of the TCR. The TCR turns on
and allows current to flow from the positive battery
supply through the TCR, out relay terminal 1, through
the 52b contact and 52x coil to negative battery. The
52x coil is energized and the breaker immediately
recloses. When the 52x coil is energized, the 52x
contacts make and apply 24 volts to relay terminal
2. This positive voltage at terminal 2 is applied
through resistor Rig and diode D2 to the collector
of flip-flop transistor Q3. This positive voltage on
the collector of Q3 causes Q3 to turn off and Q9 to
turn on. When Q3 turns off its collector goes posi-
tive providing base drive for transistor Q4. Q4 turns
on and short-circuits capacitor C3. Wwith C3 short-
circuited, the output pulse circuit is disabled and
positive pulses are removed from the gate of the
TCR. The TCR turns off when the breaker recloses
and the 52b contacts connected to terminal 1 open.

When the 52x contacts closed and applied a
positive voltage to the collector of Q3, the flip- flop
was reset. In this state transistor Q3 is off and Qg
is on. With Qg off, its collector is highly positive.
This reverse biases diode Dy and turns Q4 on. When
Q4 turns on it shorts C3 and disables the output
pulse circuit. When the breaker recloses, the 52b
contacts connected to relay terminal 4 opens and
remove the base drive to transistor Q6. Qg turns off
and capacitor C9 is allowed to charge up again
through RH-1 and Ry. Let us assume that a protec-
tive relay operates to trip the breaker before C9 has
charged to the firing level of Q1. When the breaker
opens, the 52b contact connected to relay terminal 4
closes and turns transistor Q6 on. Q6 short-circuits
capacitor Cg and removes the charge that had

started to build up. Since the charge on Co had not
reached a level to fire Q1, the control flip-flop has
not changed state and the output pulse circuit re-
mains disabled. This means that there are no gate
pulses being coupled to the gate of the TCR and it
cannot turn on. Since the TCR does not turn on to
energize the 52x coil and reclose the breaker, the
breaker will stay locked out until manually closed.

CHARACTERISTICS

Yoltage Rating

The SGR-51 is rated for 125 or 48 volts D.C.
Unless otherwise specified, the relays are con-
nected for 125 volt operation when shipped.

Thyristor

The Reclosing Thyristor is rated at 30 amps
125 volts D.C. for 20 cycles.

Temperature Range

The SGR-51 is designed to operate over a temp-
erature range from -30°C to + 60°C with a reset time
of not more than + 5%.

Energy Requirements

125 v.D.C.
48 V.D.C.

45 Milliamperes
45 Milliamperes

SETTINGS

Supply Voltage Setting

The correct tap on series resistor R17 (mounted
on sub-base) should be selected for the supply
voltage being used. For 125 V.D.C. operation, the
two end terminals of Ri7 are used. For 48 V.D.C.
operation the center terminal and the terminal near-
est the sub-base are used.

Reset Time Setting

The reset time is controlled by front mounted
potentiometer RH-1 which is mounted over a cali-
brated time dial. The reset time is variable from 3
to 30 seconds.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting or by
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means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or the
mounting screws may be utilized for grounding the
relay. The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting. The
terminal studs may be easily removed or inserted by
locking two nuts on the stud and then turning the
proper nuts with a wrench.

For detailed FT case information refer to L.L.
41-076.

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 Tests

The following check is recommended to insure
that the relay is in proper working order. All checks
can best be performed by connecting the SGR-51 as
shown in Figure 3. The A relay is used to reset the
SGR-51 flip-flop control circuit to the correct state
and the B relay is used to simulate breaker action.

Wwith the cal.-oper. switch in the oper. position,
push PB-1 to close the B relay. If the B relay is
tripped by pushing PB-2 before the reset time set on
the time dial has elapsed, the B relay should trip
and lock-out. If the B relay is tripped after the reset
time has elapsed, the SGR-51 should reclose the B
relay instantaneously on the first trip, and if the B
relay trip circuit is still energized, the SGR-51
should not allow the B relay to reclose on the
second trip.

Calibration Check

The following procedure may be used to accur-
ately check the time dial calibration. Connect a
lead from the printed circuit board test point TP-1
to SGR-51 relay terminal 3. With the cal.-oper.
switch in the cal. position the B relay is connected
to trip open when the SGR-51 times out and ener-
gizes its output at terminal 1. This enables the
tester to accurately check the time dial calibration

by using Ba and Bb contacts to control a timer. The
tester pushes PB-1 to close the B relay and start
the timer. When the SGR-51 reset timer times out an
output appears at terminal 1 which trips the B relay
and stops the timer.

Routine Maintenance

All relays should be checked at least once every
year or at such other intervals as may be dictated
by experience to be suitable to the particular appli-
cation.

Trouble Shooting

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

1. Inspect all wires and connections.

9. Check resistances as listed on the internal
schematic, Figure 1.

3. 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 termin-
als 8 and 9. Terminal 9 is positive.

Connect a lead from TP-1 (bottom center of
printed circuit board) to relay terminal 3.

Connect a 1K 20 watt resistor from relay ter-
minal 1 to relay terminal 8.

Set the time dial for 15 seconds.

Apply rated voltage to the relay before each
test point check and interrupt it after each check.
Take test point readings 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 Figure 4 for printed circuit board component
layout.
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NORMAL INDICATIONS
CIRCUIT TEST POINT COCN:.{PEOCNKEENDTS
BEFORE RESET AFTER RESET
Circuit Board Relay Term. 3 24V + 1.2V 24V + 1.2V Ri7. 21
Supply Voltage
Timing Circuit Junction of Slow Voltage Approx. Q1, Qs,
R9 and C2 rise to 1.8V Ca2, Ci1
approx. 18V RH-1, Dy
Flip-flop Junction of Approx. Approx. Q2, Q3,
Control Circuit R3 and R4 1.3v 19v Q5
Junction of Approx. Approx.
Rg and R7 19v 1.3V
Output pulse Junction of .7 volts t Sawtooth Q4, Q5,
circuit Rg and C3 waveform Cs, Ti,
rising to D3
18V in 5 to
T Msec.
Junction of 0 volts t
Qs and T 10 volt
Term. 3 pulses
every 5 to
T Msec.
Reclosing Across 0 volts Rated TCR
Circuit external 1K Voltage Zo, Z3,
resistor T1, Cq
connected to
terminal 1

1 Oscilloscope only

All measurements made between indicated points and terminal 8 (D.C. Negative)

RENEWAL PARTS

Repair work can be done most satisfactorily at the factory. However, interchangeable parts can be
furnished to customers who are equipped for doing repair work. When ordering parts, always give the
complete data as shown in the electrical parts list.
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ELECTRICAL PARTS LIST

YwBoL DESCRIPTION STYLE NUMBER
CAPACITORS
c1 1.5MFD 35V 10% 187A508H09
c2 22 MFD 35V 10% 187A508H17
c3 1.5MFD 35V 10% 187A508H18
c4 2 MFD 200V 20% 187A624H05
C5 T 0IMFD 50V 20% 184A663H01
CONTROLLED RECTIFIERS
TCR 2N 1846 184A614H06
DIODE RECTIFIERS
D1 thru D4 T155 183A790HO9
RESISTORS
Rl 680 LW 184A763H23
R2 82000 VoW 836A503H70
R3 10000 LW 184AT63H51
R4 33000 LW 184A"763H63
R5 33000 LW 184AT63H63
R6 10000 A 184A763H51
R7 180,000 LW 184AT63H81
RS 2700 LW 184A763H37
R9 1000 LW 184AT63H27
R10 1200 LW 187A290H17
R1l 27000 LW 184AT63H61
R12 27000 LW 184A763H61
R13 330 LW 184AT63H15
R14 417 LW 187A290H17
R15 10000 LW 184A7T63H51
R16 470 A 184AT63H19
R17 2950 tapped at 555 25W 187A321H03
R18 1000 A 184AT63H27
R19 1,000,000 %W 184AT63H99
TRANSFORMERS
T1 Pulse Transformer 629A453H02
TRANSISTORS
Q2 IN697 184A638H18
Q3 2N 697 184A638H18
Q4 2N 2349 762A585H13
Q5 IN697 184A638H18
UNIJUNCTION SWITCHES
Ql 4JX5E695 620A435H02
Q5 IN2647 629A435H01
ZENER DIODES
Z1 HW24B 185A212H12
72 1N3051 187A936H01
Z3 1N 3051 18TA936H01
Z4 1N3026 187A936H03
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Westinghouse  1.L. 41-663A
INSTALLATION o OPERATION o MAINTENANCE

INSTRUCTIONS

SGR-51 RECLOSING RELAY

APPLICATION

The SGR-51 Reclosing relay provides for instan-
taneous reclosure of an electrically operated circuit
breaker, and automatically resets itself if the break-
er remains closed for a predetermined adjustable
time interval. If the breaker retrips before the end of
this interval, the resetting operation of the relay is
interrupted until the breaker is manually closed.
Thus, the reclosing relay is applicable to either
attended or non-attended stations.

CONSTRUCTION

The SGR-51 is a completely static relay consist-
ing of (1) a timing circuit, (2) a flip-flop control
circuit, (3) an output pulse circuit, and (4) a reclos-
ing circuit. All components except the reclosing
circuit Thyristor are mounted on a printed circuit
poard. The Thyristor is mounted on a heat sink
located on a sub base. All components are identi-
fied on the internal schematic on Figure 1.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Ql,
resistors R1, R2, and R14 and potentiometer RH-1.
After a preset time interval controlled by the front
mounted time dial potentiometer RH-1, the relaxation
oscillator fires and feeds an output pulse to the
flip-flop control circuit.

Flip-Flop Control Circuit

The flip-flop control circuit consists of tran-
sistors Q1 and Q2, resistors R3, R4, R5, R6, R11,
Ri2, and Ri3, and capacitor C5. The flip-flop con-
trol circuit changes state when pulsed by the timing
circuit. This turns transistor Q4 off thereby remov-
ing the short circuit from capacitor Cg3 and allowing
the output pulse circuit to operate.

Output Pulse Circuit

The output pulse circuit consists of transistor

SUPERSEDES I.L. 41-668

*Denotes change from superseded issue.

Q4 and a unijunction relaxation oscillator made up
of unijunction transistor Qs, capacitor C3, resistors
Rg and Rg, and pulse transformer T1, When tran-
sistor Q4 turns off, the short circuit is removed from
capacitor C3 and C3 charges through Rg to the
firing level of unijunction transistor Qg. Q5 fires and
produces a pulse across winding 3-4 of pulse trans-
former T-1. Diode Dg short circuits any back voltage
generated in pulse transformer T1.

Reclosing Circuit

The reclosing circuit consists of Thyristor TCR,
holding circuits C4 and R1g, and Zener diodes Z2
and Zg. The output pulse in winding 3-4 of pulse
transformer T1 is coupled through winding 1-2 to the
gate of the TCR. This pulse turns the TCR on and
allows current to flow from cathode to anode. Hold-
ing circuit C4 and R20 allows the TCR to turn on
when operated into an inductive load. Zener diodes
Zo and Zg protect the Thyristor from transient
voltages which might cause premature conduction or
damage.

OPERATION

The following description is made with reference
to Figure 1.

Let us assume that the breaker is open and nor-
mal voltage is applied to the relay. Under these con-
ditions transistors Qg, Q4, and Qg are on and tran-
sistor Qg is off. When the breaker is closed, the
59B contact connected to terminal 4 opens and re-
moves the base drive to transistor Qg turning it off.
When Qg turns off, the short-circuit is removed from
Co allowing it to charge through RH-1 and R2. C2
charges to the firing voltage of unijunction transis-
tor Q1. The time required for Cg to charge and fire
Q1 is controlled by potentiometer RH-1 which is
mounted on the front of the relay over a calibrated
time dial. When Qi fires, Cg discharges through Q1
and Ri14. The ‘resultant voltage drop across Ri4
causes the voltage on the emitter of Q2 to rise above
its base voltage. This causes flip-flop transistor

EFFECTIVE JANUARY 1968
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Q2 to turn off which turns transistor Q3 on. When
Q3 turns on, its collector voltage drops to a low
level and removes the base drive to transistor Q4.
The low voltage level on the collector of Qg also
disables the timing circuit by forward biasing diode
D1 and providing a path for current to flow through
RH-1, Ry, D1 and Q3 so that capacitor C9 cannot
charge up to a point where it will again fire uni-
junction transistor Q1. If a fault appears on the
protected line and a protective relay opens the
breaker, the 52b contact connected to relay terminal
4 makes up and applies 24 volts to resistor Rg in
the output pulse circuit. Capacitor C3 charges up to
the firing level of unijunction transistor Q5. The
relaxation oscillator made up of capacitor C3, uni-
junction transistor Qs, resistors Rg and Rg, and
pulse transformer Ti starts to oscillate. The posi-
tive pulses produced across pulse transformer T1
by the oscillation of the relaxation oscillator are
coupled to the gate of the TCR. The TCR turns on
and allows current to flow from the positive battery
supply through the TCR, out relay terminal 1, through
the 52b contact and 52x coil to negative battery. The
52x coil is energized and the breaker immediately
recloses. When the 52x coil is energized, the 52x
contacts make and apply 24 volts to relay terminal
2. This positive voltage at terminal 2 is applied
through resistor Rig and diode D2 to the collector
of flip-flop transistor Q3. This positive voltage on
the collector of Q3 causes Q3 to turn off and Q2 to
turn on. When Q3 turns off its collector goes posi-
tive providing base drive for transistor Q4. Q4 turns
on and short-circuits capacitor C3. With C3 short-
circuited, the output pulse circuit is disabled and
positive pulses are removed from the gate of the
TCR. The TCR turns off when the breaker recloses
and the 52b contacts connected to terminal 1 open.

When the 52x contacts closed and applied a
positive voltage to the collector of Qg, the flip- flop
was reset. In this state transistor Qg is off and Q2
is on. With Q2 off, its collector is highly positive.
This reverse biases diode Dy and turns Q4 on. When
Qq turns on it shorts C3 and disables the output
bulse circuit. When the breaker recloses, the 52b
contacts connected to relay terminal 4 opens and
remove the base drive to transistor Q6. Q6 turns off
and capacitor C2 is allowed to charge up again
through RH-1 and Ry. Let us assume that a protec-
tive relay operates to trip the breaker before C9 has
charged to the firing level of Q1. When the breaker
opens, the 52b contact connected to relay terminal 4
closes and turns transistor Q6 on. Q6 short-circuits
capacitor C2 and removes the charge that had

started to build up. Since the charge on C2 had not
reached a level to fire Q1, the control flip-flop has
not changed state and the output pulse circuit re-
mains disabled. This means that there are no gate
pulses being coupled to the gate of the TCR and it
cannot turn on. Since the TCR does not turn on to
energize the 52x coil and reclose the breaker, the
breaker will stay locked out until manually closed.

CHARACTERISTICS

Voltage Rating

The SGR-51 is rated for 125 or 48 volts D.C.
Unless otherwise specified, the relays are con-
nected for 125 volt operation when shipped.
Thyristor

The Reclosing Thyristor is rated at 30 amps
125 volts D.C. for 20 cycles.

Temperature Range

The SGR-51 is designed to operate over a temp-
erature range from -30°C to +60°C with a reset time
of not more than + 5%.

Energy Requirements

125 v.Dp.C.
48 V.D.C.

45 Milliamperes
45 Milliamperes

SETTINGS

Supply Voltage Setting

The correct tap on series resistor R17 (mounted
on sub-base) should be selected for the supply
voltage being used. For 125 V.D.C. operation, the
two end terminals of Ri7 are used. For 48 V.D.C.
operation the center terminal and the terminal near-
est the sub-base are used.

Reset Time Setting

The reset time is controlled by front mounted
potentiometer RH-1 which is mounted over a cali-
brated time dial. The reset time is variable from 3
to 30 seconds.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting or by
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means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or the
mounting screws may be utilized for grounding the
relay. The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting. The
terminal studs may be easily removed or inserted by
locking two nuts on the stud and then turning the
proper nuts with a wrench.

For detailed FT case information refer to LL.
41-0176.

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 Tests

The following check is recommended to insure
that the relay is in proper working order. All checks
can best be performed by connecting the SGR-51 as
shown in Figure 3. The A relay is used to reset the
SGR-51 flip-flop control circuit to the correct state
and the B relay is used to simulate breaker action.

with the cal.-oper. switch in the oper. position,
push PB-1 to close the B relay. If the B relay is
tripped by pushing PRB-2 before the reset time set on
the time dial has elapsed, the B relay should trip
and lock-out. If the B relay is tripped after the reset
time has elapsed, the SGR-51 should reclose the B
relay instantaneously on the first trip, and if the B
relay trip circuit is still energized, the SGR-51
should not allow the B relay to reclose on the
second trip.

Calibration Check

The following procedure may pe used to accur-
ately check the time dial calibration. Connect a
lead from the printed circuit board test point TP-1
to SGR-51 relay terminal 3. with the cal.-oper.
switch in the cal. position the B relay is connected
to trip open when the SGR-51 times out and ener-
gizes its output at terminal 1. This enables the
tester to accurately check the time dial calibration

by using Ba and Bb contacts to control a timer. The
tester pushes PB-1 to close the B relay and start
the timer. When the SGR-51 reset timer times out an
output appears at terminal 1 which trips the B relay
and stops the timer.

Routine Maintenance

All relays should be checked at least once every
year or at such other intervals as may be dictated
by experience to be suitable to the particular appli-
cation.

Trouble Shooting

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

1. Inspect all wires and connections.

2. Check resistances as listed on the internal
schematic, Figure 1.

3. 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 termin-
als 8 and 9. Terminal 9 is positive.

Cconnect a lead from TP-1 (bottom center of
printed circuit board) to relay terminal 3.

Connect a 1K 20 watt resistor from relay ter-
minal 1 to relay terminal 8.

Set the time dial for 15 seconds.

Apply rated voltage to the relay before each
test point check and interrupt it after each check.
Take test point readings 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 Figure 4 for printed circuit board component
layout.



TYPE SGR-51 RECLOSING RELAY

NORMAL INDICATIONS o
CIRCUIT TEST POINT COCA:iPEOCNKEENDTS
BEFORE RESET AFTER RESET
Circuit Board Relay Term. 3 24V + 1.2V 24V + 1.2V Ri7, 21
Supply Voltage
Timing Circuit Junction of Slow Voltage Approx. Q1, Q6.
R2 and Cg rise to 1.8V C2, C1
approx. 18v RH-1, Dy
Flip-flop Junction of Approx. Approx. Q2, Q3,
Control Circuit R3 and Rq 1.3v 19v Q5
Junction of Approx. Approx.
Rg and Ry 19v 1.3v
Output pulse Junction of .7 volts T sawtooth Q4, Q5,
circuit Rg and C3 waveform Cs, T1,
rising to Dj
18V in 5 to
T Msec.
Junction of 0 volts T s
Q5 and T 10 volt
Term. 3 pulses
every 5 to
7 Msec.
Reclosing Across 0 volts Rated TCR
Circuit external 1K Voltage Zy, 73,
resistor T1, Cq4
connected to
terminal 1

t Oscilloscope only

All measurements made between indicated points and terminal 8 (D.C. Negative)

RENEWAL PARTS

Repair work can be done most satisfactorily at the factory. However, interchangeable parts can be
furnished to customers who are equipped for doing repair work. When ordering parts, always give the
complete data as shown in the electrical parts list.
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ELECTRICAL PARTS LIST

et JET o
CAPACITORS
Cl1 1.5MFD 35V 10% 187A508H09
c2 22 MFD 35V 10% 187A508H17
C3 1.5MFD 35V 10% 187A508H18
C4 9 MFD 200V 20% 187TA624H05
C5 — 0IMFD 50V 20% 184A663H01
CONTROLLED RECTIFIERS
TCR ON 1846 184A614H06
DIODE RECTIFIERS
D1 thru D4 T155 183A790H09
RESISTORS
R1 680 VoW 184A763H23
R2 82000 LW 836A503H70
R3 10000 1w 184AT63H51
R4 33000 LW 184A763H63
R5 33000 AT 184AT63H63
R6 10000 VoW 184AT63H51
R7 180,000 YW 184A763H81
RS 2700 VoW 184AT63H37
R9 1000 A 184AT63H2T
R10 1200 %W 187A290H17
R11 27000 LW 184A763H61
R12 27000 LW 184A763H61
R13 330 LW 184AT63H15
R14 47 LW 187A290H17
R15 10000 VoW 184A763H51
R16 4170 1w 184A763H19
R17 2950 tapped at 555 25W 187A321HO3
R18 1000 LW 184A763H217
R19 1,000,000 A 184A763H99
TRANSFORMERS
T1 | Pulse Transformer 629A453H02
TRANSISTORS
Q2 2N 697 184A638H18
Q3 2N697 184A638H18
Q4 2N 2349 762A585H13
Q5 2N697 184A638H18
UNIJUNCTION SWITCHES
Ql 4JX5E695 629A435H02
Q5 2N 2647 629A435H01
ZENER DIODES
zl | HW24B 185A212H12
72 IN3051 187A936HO01
Z3 IN3051 187A936H01
Z4 1N3026 187TA936H03
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TYPE SGR-51 RECLOSING RELAY
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Westinghouse I.L. 41-668
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

SGR-51 RECLOSING RELAY

APPLICATION

The SGR-51 Reclosing relay provides for instantaneous reclosure
of an electrically operated circuit breaker, and automatically
resets 1itself if the breaker remains closed for a predetermined
adjustable time interval. If the breaker retrips before the

end of this interval, the resetting operation of the relay is
interrupted until the breaker is manually closed. Thus, the re-
closing relay is applicable to either attended or non-attended
stat ions.

CONSTRUCTION

The SGR-51 is a completely static relay consistin of (1) a
timing circuit, (2) a flip-flop control circuit, %3) an output
pulse clrcuit, and (4) a reclosing circuit. All components
except the reclosing circuilt Thyristor are mounted on a printed
circuit board. The Thyristor 1s mounted on a heat sink located
on a sub base. All components are identified on the internal
schematic in Figure 1.

Timing Circuit

The timing circuit 1s a unijunction relaxatlon oscillator
consisting of unijunction transistor Ql, resistors Rj, R2, and
R14 and potentiometer RH-1. After a preset time interval
controlled by the front mounted time dial potentiometer RH-1, the
relaxation oscillator fires and feeds an output pulse to the
f1ip-flop control circuit.

Flip-Flop Control Circuit

The flip-flop control circuit consists of transistors Q and Q2,
resistors R3, Ry, Rs, Rg, Riis Ryo, and R13» and capacitor Cg;
The flip-flop control circult changes staté when pulsed by the
timing circuit. This turns transistor Qy off thereby removing
the short circuit from capacltor C3 and allowing the output pulse
circuit to operate.

Ooutput Pulse Circuit

The output pulse circult consists of transistor Q4 and a
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unijunction relaxation oscillator made up of unijunction
transistor Q5, capacltor C3, resistors Rg and R%, and pulse
transformer T;. When transistor Q4 turns off, the short circuit
is removed from capacitor C3 and C, charges through R3 to the
firing level of unijunction transiétor Q5. Qs fires and produces
a pulse across winding 3-4 of pulse transformér T-1. Diode D3
short circuits any back voltage generated in pulse transformer Tj.

Reclosing Circuit

The reclosing circuilt consists of Thyristor TCR, holding circuits
Cy and Rjp, and Zener diodes Zp and Z23. The output pulse in
winding 3-4 of pulse transformer T1 is coupled through winding
1-2 to the gate of the TCR. This pulse turns the TCR on and
allows current to flow from cathode to anode. Holding circuit
C4 and R10 allows the TCR to turn on when operated into an
inductive load. Zener diodes Zp and Z3 protect the Thyristor
from transient voltages which might cause premature conduction
or damage,

OPERATION
The following description 1s made with reference to Figure 1.

Let us assume that the breaker is open and normal voltage is
applled to the relay. Under these conditions transistors Q», Qu,
and Qg are on and transistor Q% Is off. When the breaker is
closed, the 52B contact connected to terminal 4 opens and removes
the base drive to transistor Q6 turning it off, When Qs turns
off, the short-circuit is removed from C2 allowing 1t to charge
through RH-1 and Rp. Cp2 charges to the firing voltage of
unijunction transistor Q1- The time required for Co to charge
and fire Q7 is controlled by potentiometer RH-1 which is mounted
on the front of the relay over a calibrated time dial, When Q3
fires, Cp discharges through Q1 and Ri4. The resultant voltage
drop across Rjy causes the voltage on the emitter of Qo to rise
above its base voltage. This causes flip-flop transistor Qo to
turn off which turns transistor Q3 on. When Q3 turns on, its
collector voltage drops to a low ?evel and remdves the base

drive to transistor Q. The low voltage level on the collector
of Q3 also disables the timing circuit by forward biasing diode
D1 and providing a path for current to flow through RH-1, Rp, D3
and Q3 so that capacitor Cp cannot charge up to a point where it
will again fire unijunction transistor Q1. If a fault appears
on the protected line and a protective relay opens the breaker,
the 52b contact connected to relay terminal 4 makes up and
applies 24 volts to resistor R8 in the output pulse circuit.
Capacitor C3 charges up to the firing level of unijunction tran-
sistor Q5. "The relaxation oscillator made up of capacitor C3,
unijunction transistor Q-, resistors R8 and Rg, and pulse
transformer T] starts to oscillate. The posigive pulses produced
across pulse transformer T1 by the oscillation of the relaxation
osclllator are coupled to the gate of the TCR. The TCR turns on
and allows current to flow from the positive battery supply

through the TCR, out relay terminal 1, through the 52b contact
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and 52x coil to negative battery. The 52x coil is energized and
the breaker immediately recloses. When the 52x coll 1s energized,
the 52x contacts make and apply 24 volts to relay terminal 2.

This positive voltage at terminal 2 is applied through resistor
R16 and diode Dp to the collector of flip-Tlop transistor Q3.

This positive voltage on the collector of Q3 causes Q3 to turn off
and Qo to turn on. When Q turns off its collector goes positive
providing base drive for transistor Q4. Q4 turns on and short-
circults capacltor C3. With C2 short-circuited, the output pulse
circuit is disabled and positiVe pulses are removed from the gate
of the TCR. The TCR turns off when the breaker recloses and the
52b contacts connected to terminal 1 open.

When the 52x contacts closed and applied a pesitilve voltage to the
collector of Qz, the flip-flop was reset. In this state transistor
Qz is off and Qp 1is on. With Qs off, its collector is highly
pésitive. This reverse biases giode Dy and turns Qu on. When Qj
turns on it shorts C3 and disables the output pulse circuit. When
the breaker recloses, the 52b contacts connected to relay terminal
4 opens and remove the base drive to transistor Q5. Q6 turns off
and capacitor Co is allowed to charge up again through RH-1 and Ro2.
Ilet us assume that a protective relay operates to trip the breaker
before Cp has charged to the firing level of Q. When the breaker
opens, the 52b contact connected to relay terminal 4 closes and
turns transistor Q6 on. Q6 short-circuits capacitor Cp and
removes the charge that had started to build up. Since the charge
on Co had not reached a level to fire Qj, the control flip-flop
has not changed state and the output pulse circuit remains dis-
abled. This means that there are no gate pulses being coupled to
the gate of the TCR and it cannot turn on. Since the TCR does not
turn on to energize the 52x coil and reclose the breaker, it will
stay locked out until manually closed.

CHARACTERISTICS

Voltage Rating

The SGR-51 is rated for 125 or 48 volts D.C. TUnless otherwise
specified, the relays are connected for 125 volt operation when
shipped.

Thyristor

The Reclosing Thyristor is rated 2t 30 amps 125 volts D.C. for
20 cycles.

Temperature Range

The SGR-51 is designed to operate over a temperature range from
-30°C to +60°C with a reset time variation of nct more than - 5%.

Energy Requirements

125 V D.C. 45 Milliamperes
48 v D.C. 45 Milliamperes
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NORMAL INDICATIONS COMPO-
NENTS
CIRCUIT TEST POINT BEFORE RESET| AFTER RESET{ CHECKED
Circuit Board Relay Term. 3| 24v t 1.2V 2hv * 1.2v | Ry, 21
Supply Voltage
Timing Circuit Junction of Slow Voltage Approx. Qs Q6
Ry, and C, rise to 1.8V Cp, C1
approx. 18V. RH-1,
D1
Flip-flop Con- Junction of Approx. Approx. Qos Q3,
trol circuit R3 and Ry 1.3V 19v Cg
Junction of Approx. Approx.
Rg and Ry 19v 1.3V
#Sawtooth
Waveform
Rising to
Dutput pulse Junction of .7 volts 18V in 5 Qus Q5,
circuit R8 and C3 to 7 Msec. | C3, T3,
D3
Junction of 0 Volts 10 volt
Q5 and Tq pulses
Term. 3 every 5 to
7 Msec,
Reclosing cir- Across 0 Volts Rated TCR
cult external 1K Voltage Zo, 23
resistor Ty, Cy
connected to
terminal 1

7# Oscilloscope only

All measurements made between

(D.C. Negative)

Repair

RENEWAL PARTS

indicated points and terminal 8

work can be done most satisfactorily at the factory.

However, interchangeable parts can be furnished to customers
who are equipped for doing repair work,

When ordering parts,
always give the complete data as shown in the electrical
parts list.
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Electrical Parts List

Circult Westinghouse
Symbol Description Style Number
Capacitors
c1 1.5MFD 35V 10% 1874508H09
c2 oo MFD 35V 10% 187A508H17
c3 1.5MFD 35V 10% 187A508H18
ch > "MFD 200V  20% 187A624H05
C5 _OIMFD 50V  20% 184A663HO1
Controlled Rectiflers
TCR ON1846 184A614HO6
- Diode Rectifilers
D1 thru Di TI55 183AT90HO9
Resistors
R1 680 1/2w 184AT763H23
R2 82000 1/2w 836A503HT70
R3 10000 1/2w 184AT63H51
RU 33000 1/2w 184AT63H63
R5 33000 1/2w 184A7T63H63
RO 10000 1/2w 184AT63H51
R7 180,000  1/2w 184AT63H81
RS 2700 1/2w 184ATO3H3T
R9 1000 1/2w 184AT63H27
R10 1200 1/2w 187A290H1T
R1l1 27000 1/2w 184A763HO1
R12 27000 1/2w 184AT63H61
R13 330 1/2w 184ATH63H1S
R14 u7 1/2w 187A290H1T
R15 10000 1/2w 184AT63H51
R16 470 1/2w 184AT63H19
R17 2250 tapped at 187A321HO03
555 25w
R18 1000 1/2w 184A763H27
R19 1,000,000 1/2w 184A763H99
Transformers
T1 Pulse Transformer 629A453H02
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Transistors

Q2 2N697 1844638H18
Q3 2N697 184A638H18
Q4 2N2349 762A585H1 3
Q6 2N697 1847638418
Unijunction Switches
Q1 LJIX5E695 629A435H02
Q5 2N2647 629A435H01
Zener Diodes
71 HW24B 185A212H12
72 1N3051 187A936H01
Z3 1N3051 187A936H01
ZU IN3026 187A936H03
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Fig. 1 Internal gchematic of Type SGR-51 Relay

p0s. 125 VOLTS D.C.

+ - WHEN SYK.SW.SUPERY!SES

1 103/C CONTACT, AN EXTRA
101/T CONTACT IS NEEDED

AS SHOWN, TO PREVENT
RECLOSIRG THROUGH AUTOMATIC
RECLOSING IF 101 SW.iS
TURNED TO THE CLOSE POSITION
BEFORE THE SYN.SW.

43- AUTOMATIC OPERATION CUTOUT SW.
435-SYNCHRONIZING SWITCH
52a-C{R. BKR. AUX. SW.

§2b~CIR. BKR.AUX. SW.

52aaCiR. BKR. AUX. SW.

52bbCIR. BKR.AUX. SW.

52- LATCH CHECK SW.

52C-BREAKER CLOSE COIL
52X-BREAKER COMTROL RELAY
52Y-BKR. CUTOFF RELAY

79- SCR-51 AUTOMATIC
RECLOSING RELAY

86B-BUS LOCKOUT
101-CONTROL SWITCH
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Fig. 2 External Schematic of Type SGR-51 Relay
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Fig. 3 Test Circuit for
SGR-51 Relay

Type
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Fig. 4 Component Iayout on
SGR-51 Relay Printed Circuit
Board
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