ADDENDUM TO Westinghouse I.L. 41-668.12B
INSTALLATION ¢ OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE SGR-52 RECLOSING RELAY

This sheet notes changes which should be made in instruction leaflet I.L. 41-668.12B dated F ebruary 1976.

1. On page 5 and 6 the ELECTRICAL PARTS LISTS should be corrected as shown on the following
pages.

2. InFig. 3, Fig. 4, and Fig. 5 the “INDICATOR” module should be identified as 691B418G01 and not as
691C418GO1.

AL possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. 1f further
imformation is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacied.

ADDENDUM TO I.L. 41-668.12B EFFECTIVE NOVEMBER 1978



TYPE SGR-52 RECLOSING RELAY

ELECTRICAL PARTS LIST

e | omscmeron | SETNGHRME | SAGUT | veewerow | SHIMRUNS
RESISTORS
Rl 82,000 %2 W 5% 184A763H73 | R36 47,000 Y2 W 2% (48/125V) | 629A531HT2
R2 10,000 % W 5% 184A763H51 | R36 221,000 %2 W 1% (250V) 862A378H34
R3 4,700 %2 W 5% 184A763H43 | R37 4,700 %2 W 2% 629A531H48
R4 4,700 % W 5% 184A763H43 | R38 82,000 Y2 W 2% 629A531H78
R5 8,200 Y% W 2% 629A531H54 R39 27,000 Y2 W 5% 184A763H61
R6 15,000 % W 2% 629A531H60 | R40 33,000 2 W 5% 184 A763H63
R7 10,000 % W 5% 184A763H51 | R4l 27,000 2 W 5% 184AT63H61
R8 22,000 % W 5% 184A763H59 | R42 15,000 % W 2% 629A53 1H60
R9 33,000 %W 5% 184A763H63 | R43 15,000 Y2 W 5% 184 AT63H55
R10 100,000 ‘% W 1% 836A503H72 R44 15,000 Y2 W 5% 184AT63H55
R11 680 2 W 5% 184A763H23 | R45 82,000 2 W 5% 184A763HT3
R12 47 B W 5% 187A290H17 | R46 820 %2 W 5% 184 AT63H25
R13 10 %W 5% 187A290HO1 R47 10,000 2 W 5% 184A763H51
R14 10,000 % W 5% 184A763H51 | R48 10,000 %2 W 5% 184 AT63H5 1
R15 10,000 2 W 5% 184A763H51 R49 4,700 2 W 5% 184 AT763H43
R16 33,000 2 W 5% 184AT63H63 R50 10,000 Y2 W 2% 629A531H56
R17 10,000 2 W 5% 184AT763H51 R51 47,000 %2 W 2% (48/125V) | 629A531H72
R18 33,000 2 W 5% 184AT63H63 R51 221,000 %2 W 1% (250V) 862A378H34
R19 47 2 W 5% 187A290H17 R52 82,000 2 W 2% 629A531H78
R20 330 2 W 5% 184A763H15 | @ R53 1,000 ((&2 ::;)) 1% 862A376HO1
R21 10,000 Y2 W 5% 184A763H51 | R53 18,200 (2-20 sec.) 1% 836A503H55
R22 2,000 2 W 5% 184AT63H34 | R53 15,000 (6-60 sec.) 1% 836A503153
R23 30,000 %2 W 5% 184AT63H62 RS54 4,700 2 W 2% 629A531H48
R24 10,000 %W 5% 184A763H51 |  Rs5 1000 %W 2% 629A531H32
R25 180,000 %2 W 5% 184AT63H81 | R56 1D051 20K Thermistor 185A211H05
R26 68,000 %2 W 5% I1B4AT63HTL | g7 15,000 %2 W 5% 184 AT63H55
R2T 10,000 % W 5% 184AT63H51 | Rsg 33,000 %2 W 5% 184 A763H63
R28 33,000 %2 W 5% 184AT63H63 | psg 10,000 % W 5% 184AT63H51
R29 10,000 %W 5% 184AT63H51 | Regp 33,000 % W 5% 184 AT63H63
R30 10.000 %2 W 5% 184AT63H51 | Rg1 33,000 % W 5% 184 AT63H63
R31 20,000 %W 5% 184A763H58 | Reo | meg. ohm 185A086H23
R32 150,000 % W 5% 184A763H79 R63 250000 185 AOBGH11
R33 10,000 % W 5% 184AT63H51 | Res 1,900 tapped at 510,
R34 20,000 %2 W 5% 184 AT63H58 25 W 5% 11D951H10
R35 2,000 %W 5% 184A763H34 | R65 1,000 % W 2% 629 A531H32




TYPE SGR-52 RECLOSING RELAY

I.L. 41-668.128

ELECTRICAL PARTS LIST

CIRCUIT WEST! (o]
SYMBOL DESCRIPTION STYLENNGL'l.iMBUESlE ?%%'E DESCRIPTION SwTEYSEI'ENSLTACA)géS
CAPACITORS & ZENER DIODES
O| 1 |15 mfd, 35V, 10% 187A508H09 Z1 1N3049B, 160V +5%, 1W 187A936H13
72 1R200, 200V, 1W 629A369H01
Cz |22  mfd, 100V, 5% 862A177HO4 Z3 | INT58,10V +10%, 4W 186 A797HO1
C3 15 mfd, 35V, 10% 187A508H09 74 1N4747, 20V +5%, 1W 849A487HO1
75 1N3686B, 20V +5%, 1.75W 185A212H06
C4 |01 mfd, 200V, 10% 764A278H10 76 (0-2sec.) 1N5235B, 6.8V +5% .5W | 862A288H07
Cs |47 mfd, 35V, 20% 184A661H12 (.1-4 sec.)
76 (2-20 sec.) IN957B, 6.8V +5%, 4W | 186A797H06
Cé |.047 mfd, 200V, 5% 849A437H04 (6-60 sec.)
77 IN758, 10V +10%, 4W 186A797HO1
. f ’ —_ ’
CT | 68 mid, 35V, 5% 1B4AGBIH2ZL 1 7c | (0-2sec.) IN5235B, 6.8V +5%, 5W | 862A288HOT
C8 47  mfd, 35V, 20% 187A508H05 (.1-4 sec.)
78 (2-20 sec.) IN957B, 6.8V +5%, 4W | 186AT9HO6
c9 |15 mfd, 35V, 10% 187A508H09 (6-60 500 -
C10 .047  mfd, 200V, 5% 849A437H04 79 1N36868,20V_+_5%,1.75W 185A212H06
210 | (0-2sec.) 1N5235B 6.8B +5%, 5W | 862A288H07
Q Cll |22 mfd,(0-2sec.)100V, 5% | 862A177TH04 (.1-4 sec.)
(.1-4 sec.) Z10 | (2-20sec.) IN960B 9.1V +10%, 4W | 186A797H10
710 | (6-60 sec.) IN960B 9.1V +10%, 4W | 186AT9TH10
Cl1 |68 mfd, (2-20sec.) 60V,5% 62A17THO3 T i0%,
( ) >l 8 712 | 1R200, 200V, 1W 629A369H01
Cl1 |68 mfd,(6-60sec.) 60V,5% | 862A177H03 Z13 | (0-2sec.) IN5235B, 6.8V +5%, 5W | 862A288H07
(.1-4 sec.)
Clz |68 mfd, (220sec) 60V,5% | 862A17THO3 | 713 | (9900c.) INOSTE, 6.8V +5%, 4W | 186AT9HO6
C12 | 350 mfd,(6-60sec.) 25V,5% | 862A177TH09 (6-60 sec.)
O| Cl12 [22 mfd (1-4sec) 100V,5% | 862A177THO4
C13 |15 mfd, 35V, 5% 187A508H18
o C14 | .01 mfd, 100V, 10% 763A219H15 DIODES
TRANSISTORS g;oto 1N645A 837A692H03
Q1-Q2 |2N3417 848A851H02
Q3 [49X5E695 629A435H02 MISCELLANEOUS
Q4-Q5 |2N3417 848A851H02
CR Close Relay 541D231H22
Q6 2ZN3645 Q| 849A441H01 IND.1 Lockout Indicator 862A634G01
Q7-Q8 |2N3417 848A851HO2
Q9 |2N3645 849A441HO1
Q10 to
13 2N3417 848A851HO2
Ql4 |[2N3645 849A441H01
Q15 to
o 2N3417 848A851H02
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Westinghouse 1.L. 41-668.12A
INSTALLATION ¢ OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE SGR-52 RECLOSING RELAY

APPLICATION

The SGR-52 Reclosing Relay provides for adjust-
able time delay reclosure of an electrically-operated
circuit breaker, and automatically resets itself if
the breaker remains closed for a predetermined
adjustable time interval. If the breaker retrips before
the end of the 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 & OPERATION

The SGR-52 is a static relay consisting of a Re-
close circuit board a Reset circuit board, and an
Indicator circuit board. The Reset circuit board
contains (1) a timing circuit (2) a flip-flop control
circuit, (3) a close relay circuit, and (4) a flip-flop
set circuit. The Reclose board contains a reclose
time delay circuit with permit and block inputs.
The Indicator board provides amplification for the
lockout indicator. All components except the drop-
ping resistor, lockout indicator, and the close relay
are mounted on a printed circuit board. All com-
ponents are identified on the internal schematic in
Figures 3, 4;: & 5.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q3,
capacitors C2 and C13 and resistors R10 and R62.
After a preset time interval controlled by the ad-
justable time dial potentiometer R62, 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 transistors
Q4 and Q5 and resistors R12 to R21. The flip-flop
circuit resets when pulsed by the timing circuit
and thereby activates the close relay circuit by
turning transistor Q7 off.

SUPERSEDES I.L. 41-668.12

*Denotes changes from superseded issve.

Close Relay Circuit

The close relay circuit consists of transistors QT,
Q8 and Q9, resistors R24 to R30 and the close relay.
The turn-off of transistor Q7 by the flip-flop control
circuit switches transistors Q8 and Q9 to the on
state to activate the close relay.

Flip-Flop Set Circuit

The flip-flop set circuit consisting of transistors Q6
and Ql, resistors R22 and R23, and capacitor C5,
sets the flip-flop control circuit and the reclose time
delay circuit when the breaker closes, -opening the
52b contact. Transistors Q1 and Q6 switch to the on
state and discharge capacitor C5 through Q6 to turn
transistor Q5 off and transistor Q15 on to set the
flip-flop and the reclose time delay circuits simult-
aneously.

Lockout Indicator Circuit

The lockout indicator circuit is controlled by the
state of the flip-flop control circuit. Consisting of
amplifier transistors Q10 and Q11, 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 QI13, capacitor
Cl1 which charges through the time dial setting
potentiometer R63, zener diode Z10, and transistor
Q16 and Q17.

Theory of Operation

The following description is made with reference to
Figure 3.

Let us assume that the breaker is open and normal
voltage is applied to the relay. Under these condi-
tions, transistors Q2, Q4, Q7, Qll, Q13 and Q17
are on and the amber lockout indicator is energized.

EFFECTIVE SEPTEMBER 1974




TYPE SGR-52 RECLOSING RELAY

When the breaker is closed, the 52b contact opens
and removes the shorting of the base drive to tran-
sistor Q1 turning it on. The turn on of Q! shorts
the base drive to Q2 turning it off, which causes
diode D3 to be reverse biased. This removes the
short-circuit from capacitors C2 and C13 allowing
them to change through R10 and potentiometer R62
to the firing voltage of unijunction transistor Q3.
The time required for C2 and C13 to charge and fire
Q3 is controlled by potentiometer R62 set to a calib-
rated time dial. When Q3 fires, C2 and C13 dis-
charge through Q3 and R12 to cause a voltage rise
across R12. This causes the voltage on the emitter
of Q4 to rise above its base voltage, turning it off
and flip-flop transistor Q5 on. This is the reset
state of the flip-flop. The turn off of transistor Q4
turns Q10 on and Q11 off to de-dnergize the lockout
indicator. When flip-flop transistor Q5 turns on,
its collector voltage drops to a low level and
removes the base drive to Q7 turning it off. The
low collector voltage of Q5 also disables the
timing circuit by forward biasing diode D4 and
providing a path for current to flow through Q5 so
that capacitors C2 and C13 cannot charge up to a
point where it will again fire unijunction Q3. When
the turn on of transistor Q5 turns transistor Q7 off,
the on transistor Q17 provides a shorting path for
the rise in potential of the collector of Q7 that
would normally supply the base drive for transistor
Q8 to turn on and activate the rest of the close
relay circuit.

If a fault appears on the protected line and a pro-
tective relay opens the breaker, the 52b contacts
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 elasped. 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 removing the short from capacitor
C11 allowing it to charge through potentiometer R63.
Time variation is controlled by the dial setting of
R63 . The voltage level on capacitor Cl1 reaches a
point where zener diode Z10 breaks down and allows
base current to flow into Q16. This causes Q16 to
go from the normally off to the normally on state,
depriving Q17 of base drive, turning it off. This
removes the short from the base of Q8 allowing it
to turn on. The turn on of Q8 allows base current
to flow from Q9 turning it on. The switching on of
Q9 energizes the close relay, closing the normally
open contact to the positive battery supply. This
provides a path from battery positive, through the

close relay contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens the 52b contact,
switching transistors Q1 and Q6 on. The flip-flop
control circuit and the reclose time delay circuit are
then set by capacitor C5 discharging through Q6 and
R19 to turn transistor Q5 off, and through Q6 and
and R55 and R40 to turn transistors Q15, Ql4and
Q13 on. With Q5 turned off, Q7 is supplied with
base drive switching it on, and Q8 and Q9 off. With
transistor Q9 turned off, the close relay is de-
energized and its contact reopens. With the turn off
of Q5 and the setting of the control flip-flop, Q4 is
turned on and the lockout indicator circuit is ener-
gized by Q4 shorting out the base drive to Q10,
turning it off and switching Q11 on to energize the
amber lockout indicator.

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
capacitors C2 and C13 to again charge through R62
and R10. Let us assume that a protective relay
operated to trip the breaker before capacitors C2
and C13 have charged to the firing level of Q3.
When the breaker opens, the 52b contact closes,
switching Q1 off and Q2 on, forward biasing diode
D3. This short circuits capacitors C2 and C13
had not reached a level to fire Q3, the control flip-
flop has not changed state, the close relay circuit
remains off, and the lockout indicator remains on.
The breaker 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.

The reclose timer can only time when the breaker
is open,since the circuitry associated with transistor
Q1 shorts the reclose timer capacitor C11 through
diodes D13 and D2 to negative, allowing the reclose
timer to time only when Q1 is in the off state (52b
contact closed — Breaker open). Likewise, the re-
close timer cannot time when the SGR-52 is in the
lockout state since transistor Q11 shorts Reclose
timer capacitor C11 through diodes D13 and D20
to negative allowing the reclose timer to time only
when the SGR-52 relay is reset.



TYPE SGR-52 RECLOSING RELAY

1.L. 41-668.12A

CHARACTERISTICS

Voltage Rating

The SGR-52 is rated for 48 to 125 volt d-c. Unless

otherwise specified, the relays are connected for
125-volt operation when supplied.

Temperature Range

The SGR-52 is designed to operate over a tempera-
ture range from —20°C to +55°C with timing varia-
tions of not more than *5%.

Energy Requirements

55 milliamperes at rated voltage.

SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted pot-
entiometer R62 which has a calibrated time dial.
The reset time is variable from 3 to 30 seconds.

Reclose Time Setting

The reclose time is controlied by front-mounted
potentiometer R63 which has a calibrated time dial.
The reclose time is variable from 0 (.05 sec.) to 2
seconds, 2 to 20, or 6 to 60, seconds, depending on
the style of the relay.

* 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
noles on the flange for semi-flush mounting or by
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 di-
rectly to the terminals by means of screws for steel
panel mounting or to the terminal studs furnished
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. See figure 11 for outline and drilling
plan.

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

ADJUSTMENTS & MAINTENANCE
The proper adjustments to insure correct operation
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 SGR-52 as
shown in Figure 5.

Place the cal-operate switch in the operate position.
Push PB-1 and wait until the time set on the reset
timer has elasped and the lockout indicator turns off.
Push PB-2 to trip relay B. Push the permit switch
and the B relay should close after the time set on
the reclose timer has elasped. After relay B closes,
if PB-2 is pushed-to again trip relay B within the
reset time setting (before the Jockout indicator turns
off), the B relay should trip and remain locked out.

Calibration Check

The following procedures may be used to accurately
check the time dial calibrations. Using Figure 5,
the tester can accurately check the calibrations by
using a timer as shown.
(1) Reclose Time 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 time dial
has elapsed.
(2) Reset Time Delay

Disconnect the lead to reclose board terminal B.
Apply rated voltage. Push PB-1 to start the timer.
The CR contacts should close to stop the timer
after the time set on the reset timer time dial
has elapsed.

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
application.

Trouble Shooting

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



TYPE SGR-52 RECLOSING RELAY

(1) Inspect all wires and connections.

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

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

Electrical Checkpoints

Apply rated voltages through a switch to relayy
terminals 8 and 9. Terminal 9 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 circuit
boards.

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

Use Table I, page 7 to determine the correct volt-
ages or waveforms at the indicated point. Refer to
Figures 6, 7 and 8 for circuit board component
layouts.

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.

Pt



TYPE SGR-52 RECLOSING RELAY

1.L. 41-668.12A

* ELECTRICAL PARTS LIST

Siee | omcmemow  |umTNGRME|RGNT|  omcmrmon | yesTacrowe
RESISTORS

R1 82,000 2 W 5% 184A763H73 | R36 47,000 Y2 W 2% (48/125V) | 629A531HT2
R2 10,000 12 W 5% 184A763H51 | R36 221,000 Y2 W 1% (250V) 862A378H34
R3 4,700 Y2 W 5% 184A763H43 | R37 4,700 Y2 W 2% 629A53 1148
R4 4,700 Y% W 5% 184A763H43 | R38 82,000 Y2 W 2% 629A531H78
R5 20,000 %2 W 5% 184A763H58 | R39 27,000 V2 W 5% 184A763H61
R6 15,000 2 W 2% 629A531H60 | R40 33,000 %2 W 5% 184 AT63H63
R7 10,000 % W 5% 184A763H51 | R4l 27,000 %2 W 5% 184AT63H61
R8 22,000 % W 5% 184A7T63H59 | R42 15,000 %2 W 5% 629A53 LH60
R9 33,000 %2 W 5% 184AT63H63 | R43 15,000 Y2 W 5% 184 A763H55
R10 82,500 %2 W 5% 836A503H70 | R44 15,000 2 W 5% 184AT63H55
R11 680 %W 5% 184A763H23 R45 82,000 %2 W 5% 184AT63HT3
RI2 47 %W 5% 187A290H17 | R4g 820 o W 5% 184 AT63H25
R13 10 W 5% 187A290H01 R47 10,000 %2 W 5% 184 A763H51
R14 10,000 2 W 5% 184A763H51 R48 10,000 Y2 W 5% 184A763H51
R15 10,000 %2 W 5% 184A763H51 R49 4,700 o W 5% 184 AT63H43
R16 33,000 2 W 5% 184AT63H63 R50 10,000 %2 W 2% 629A531H56
R17 10,000 Y2 W 5% 18¢AT763H51 R51 47,000 Y2 W 2% (48/125V) | 629A531H72
R18 33,000 %W 5% 184A763H63 R51 221,000 Y2 W 1% (250V) 862A378H34
R19 47 Y2 W 5% 187TA290H17 R52 82,000 %2 W 2% 629A531H78
R20 330 2 W 5% 184AT63H15 R53 2,000 (0-2 sec.) 1% 836A503H33
R21 10,000 2 W 5% 184A763H51 R53 18,200 (2-20 sec.) 19 836A503H55
R22 2,000 %2 W 5% 184AT63H34 | R53 15,000 (6-60 sec.) 1% 836A503H53
R23 30,000 2 W 5% 184 A763H62 R54 4,700 Y W 2% 629A531H48
R24 10,000 'z W 5% 184A763H51 R55 1,000 12 W 2% 629A531H32
R25 180,000 '2 W 5% 184AT63H81 R56 1D051 20K Thermistor 185A211H05
R26 68.000 %W 5% IB4ATE3HTL | paq 15,000 12 W 5% 184AT63H55
R2T 10,000 Y2 W 5% 184ATESH5L [ Rsg 33,000 Y% W 5% 184AT63H63
R28 33,000 %2 W 5% 184AT63H63 | psg 10,000 %2 W 5% 184 AT63H5 |
k29 10,000 %2 W 5% 182AT63H51 | Rgg 33,000 % W 5% 184 AT63H63
R30 10,000 %2 W 5% IB4ATBSHSL | gg) 33,000 %2 W 5% 184 AT63H63
R31 20,000 %2 W 5% 184A763H58 RE2 | meg. ohm 185A086H23
R32 180,000 2 W 5% 184AT63H81 R63 250,000 185 AOS6H 11
R33 10,000 Y2 W 5% 184A763H51 R64 1 900 tapped at 510,

R34 20,000 %2 W 5% 184AT63H58 25 W 5% 11D951H10

R35 2,000 %2 W 5% 184A763H34 R65 1,000 % W 2% 629A53 1H32




TYPE SGR-52 RECLOSING RELAY

ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER |SYMBOL DESCRIPTION STYLE NUMBER
CAPACITORS ZENER DIODES

c1  |.047 mfd, 200V, 5% 849A437H04 | Z1 IN3049B 187A936H13
Cc2 22 mfd, 100V, 5% 862A177THO4 Z2 1R200 629A369H01
c3 1.5 mfd, 35V, 10% 187A508H09 23 INT58 186AT9THOL
c4 |01 mfd, 200V, 10% 764 A278H10
Z4 HW20B 185A212H14
c5 4.7 mfd, 35V, 20% 184A661H12
z5 IN3686B 185A212H06
Ccé  |.047 mfd, 200V, 5% 849A437HO4
Z6 1N957B 186AT9THO6
c7 6.8 mfd, 35V, 5% 184A661H21
cs  |.47 mwfd, 35V, 20% 187A508H05 | 27 IN758 186AT9THOL
co |15 mfd, 35V, 10% 187A508H09 | 248 IN95TB 186 AT9THO6
c10 |.047 mfd, 200V, 5% 849A43THO4 Z9 IN3686B 185A212H06
Cl1 122 mfd, (0-2 sec.) 100V, 5% 862A1TTHO4 Z10 (0-2 sec.) 1N3957B 186AT9THO6
C11 68 mfd, (2-20sec.) 60V, 5% 862A177HO3 Z10 (2-20 sec.) IN960B 186AT9THIO
Cl1 |68 mfd, (6-60sec.) 60V, 5% | 862A1TTHO3 Z10 (6-60 sec.) IN960B 186A79TH10
C12 |68 mid, (2-20sec.) 60V, 5% | 862A17THO3 Z12 1R200 629A369H01
c12 |350mtd, (6-60sec.) 25V, 5% | 862A177HO9
c13 li1.5 mfd, 35V, 5% 187A508H18 DIODES
D1 to
TRANSISTORS DS T1-55 183 AT90HO9
Q1-Q2 |2N3417 gasAgsiHoz | D9 IN645A 837A692H03
Q3 [4IX5E695 629A435H02 | 110 to
Q -
Q4-Q5  |2N3417 gagassiHo2 | PL2 T1-55 183 AT90H09
37A
Q6 |2N3645 gasagsimor | P ING45A 83TAG92H03
Q7-Q8 |2N3417 sagAssimoz |DIofo | TI55 183AT90H09
Q9 |2N3645 849A441HO1
Q10 to MISCELLANEOUS
2N3417 848A851H02
Q13
Ql4 |2N3645 849A441H01 CR Close Relay 541D231H22
811:;’ 0 19N3417 848A851H02 | IND.1 Lockout Indicator 862A634G01
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TYPE SGR-52 RECLOSING RELAY L.L.41-668.12

TABLE |
NORMAL INDICATIONS
CIRCUIT TEST POINT C%MHPE%T(EEP;TS
BEFORE RESET AFTER RESET
Circuit Board Reset board terminal 1 20V +1.0v 20V +1.0vV Z4, R62
Supply Voltage Reclose board ter. 4
Indicator board ter. 2
RESET CIRCUIT BOARD
Timing Circuit Junction of R10 Slow Voltage Rise Approx. 1.4 V Q2, Q3, C2, C3,
and C2 to approx.15 volts C13, R62,D3, D4
Flip-Flop Control Junction of R14 Approx. 1 Vv Approx. 15V
and R18 Q4. Q5, C4
Junction of R16 Approx. 15V Approx. 1 V
and R21
Close Relay Junction of R26 Approx. 0 V Approx. 8 Vv QT
Circuit and D6
Junction of Q9 Approx. 0 Vv Approx. 20V ¥ Q8, Q9, D7, D8
and D7

T With lead to Reclose Board Terminal 8 disconnected.

NORMAL INDICATIONS
CIRCUIT TEST POINT COMPONENTS
BEFORE PERMIT A AFTER PERMIT A CHECKED
RECLOSE CIRCUIT BOARD
Reclose Time Junction of D13 Approx. 0 V Approx. 15V Q12,Q13,D13
Delay Circuit and R44
Junction of C11 Approx. .5V Slow Voltage Rise Z10, D13, C11,
and Z10 to Approx. 6.8 or R53, R63
9.1 Volts
Junction of D16 Approx. 0 V Time Delayed Q16, Q17, D16
and R61 Approx. 20 V
BEFORE BLOCK A AFTER BLOCK A
Junction of 27 Approx. 0 Vv Approx. 10 Vv Ql5, Ql4, Z7,
and R46 Pulse D12, D17

A + 20-volt d-c Permit signal applied to Relay terminal 5; 20-volt d-c Block signal applied to Relay terminal 6.

All measurements made between indicated points and d-c negative.
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RECLOSE
TIME

DELAY RESET

TIME
DELAY

LOCKOUT INDICATOR

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

ﬂé)}:?,:»
RECLOSE CIRCUIT
MODULE
POWER SUPPLY
DROPDOWN
RESISTOR
RESET
CIRCUIT
MODULE
CLOSE
RELAY

Fig. 2. Type SGR-52 Reclosing Relay (Rear View).
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TYPE SGR-52 RECLOSING RELAY
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TYPE SGR-52 RECLOSING RELAY
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TYPE SGR-52 RECLOSING RELAY I.L. 41-668.12A

RI=500.N -25W (125VDC)
50 .- 25W(48VDC)

B= W MG-6 RELAY OR EQUIV.
A= OPERATE COIL
# = RESET COIL

3

PERMIT

pB-2 ﬂ 1 je—e TiMER
E{ P8 %_4 START
(RESET)

ICALI NOTE:
TIMER TO START

erock TIMER
: ¢ STOP AND STOP ON MAKE

OF CONTACTS.
8 - Ba .L

RATED
VOLTAGE
+

Ri

9 colL

L8P B INTERRUPTING
* o CONTACT
0 () o (D
, °CI2 of

5
v.D.c|20

878A486

Fig. 7. Test Circuit of Type SGR-52 Relay.

3490A10

Fig. 8. Component Location of Reclose Printed Circuit Board for Type SGR-52 Relay

13



TYPE SGR-52 RECLOSING RELAY
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Fig. 9. Component Location of Reset Printed Circuit Board for Type SGR-52 Relay
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Fig. 10. Component Layout SGR-52 Indicator Board.
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TYPE SGR-52 RECLOSING RELAY

~—3§—>
—
1

‘—7‘_ — e

- ),

—M 3%B-—

PROJECTION MTG.

+190-32 SCREW

(8RR en
PANEL

SPACER OR
SPACERS FOR
THIN PANELS

5 -13 SCREW
B fFo.v. Hlck
f PANEL USE
1 %— 18 STUD)
1 .190-32 SCREW
FOR THICK PANEL
USE .19G-32 STUD

CASE

TERMINAL AND
MOURTING DETAILS

AN
S L.

PANEL CUTOUT & DRILLING
FOR SEMI-FLUSH MTG.

PILOT PLATE SHAP
ON RELAY (TAB TO
REAR)

ey ,

WHEN USED

‘?-6 DiA. HOLE

PAMEL DRILLING OR CUTOUT FOR
PROJECTION

(FRONT VIEW)

TERMIRAL
RUMBER

57-D-7900

Fig. 11. Outline & Drilling Plan FT-1] Case.
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Westinghouse |.L. 41-668.12B
INSTALLATION ¢ OPERATION o MAINTENANCE

INSTRUCTIONS

TYPE SGR-52 RECLOSING RELAY

APPLICATION

The SGR-52 Reclosing Relay provides for adjust-
aple time delay reclosure of an electrically-operated
circuit breaker, and automatically resets itself if
the breaker remains closed for a predetermined
adjustable time interval. If the breaker retrips before
the end of the 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 & OPERATION

The SGR-52 is a static relay consisting of a Re-
close circuit board a Reset circuit pboard, and an
Indicator circuit board. The Reset circuit board
contains (1) a timing circuit (2) a flip-flop control
circuit, (3) a close relay circuit, and (4) a flip-flop
set circuit. The Reclose board contains a reclose
time delay circuit with permit and block inputs.
The Indicator board provides amplification for the
lockout indicator. All components except the drop-
ping resistor, lockout indicator, and the close relay
are mounted on a printed circuit board. Ail com-
ponents are identified on the internal schematic in
Figures 3, 4, & 5.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q3,
capacitors C2 and C13 and resistors R10 and R62.
After a preset time interval controlled by the ad-
justable time dial potentiometer R62, 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 transistors
Q4 and Q5 and resistors R12 to R21. The flip-flop
circuit resets when pulsed by the timing circuit
and thereby activates the close relay circuit by
turning transistor Q7 off.

Close Relay Circuit

The close relay circuit consists of transistors QT,
Q8 and Q9, resistors R24 to R30 and the close relay.
The turn-off of transistor Q7 by the flip-flop control
circuit switches transistors Q8 and Q9 to the on
state to activate the close relay.

Flip-Flop Set Circuit

The flip-flop set circuit consisting of transistors Q6
and Q1, resistors R22 and R23, and capacitor C5,
sets the flip-flop control circuit and the reclose time
delay circuit when the pbreaker closes, opening the
59h contact. Transistors Q1 and Q6 switch to the on
state and discharge capacitor C5 through Q6 to turn
transistor @5 off and transistor Q15 on to set the
flip-flop and the reclose time delay circuits simult-
aneously.

Lockout Indicator Circuit

SUPERSEDES |I.L. 41-668.12A, dated September 1974

*Denotes change from superseded issue.

The lockout indicator circuit is controlled by the
state of the flip-flop control circuit. Consisting of
amplifier transistors Q10 and Q11, 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
C11 which charges through the time dial setting
potentiometer R63, zener diode Z10, and transistor
Ql6 and Q17.

Theory of Operation

The following description is made with reference to
Figure 3.

Let us assure that the breaker is open and normal
voltage is applied to the relay. Under these condi-
tions, transistors Q2, Q4, QT, Q1l1l, Q13 and Q17
are on and the amber lockout indicator is energized.

EFFECTIVE FEBRUARY 1976




TYPE SGR-52 RECLOSING RELAY

When the breaker is closed, the 52b contact opens
and removes the shorting of the base drive to tran-
sistor 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 capacitors €2 and C13 allowing
them to change through R10 and potentiometer R62
to the firing voltage of unijunction transistor Q3.
The time required for C2 and C13 to charge and fire
Q3 is controlled by potentiometer R62 set to a calib-
rated time dial. When Q3 fires, C2 and C13 dis-
charge through Q3 and R12 to cause a voltage rise
across R12. This causes the voltage on the emitter
of Q4 to rise above its base voltage, turning it off
and flip-flop transistor Q5 on. This is the reset
state of the flip-flop. The turn off of transistor Q4
turns Q10 on and Q11 off to de-dnergize the lockout
indicator. When flip-flop transistor Q5 turns on,
its collector voltage drops to a low level and
removes the base drive to Q7 turning it off. The
low collector voltage of Q5 also disables the
timing circuit by forward biasing diode D4 and
providing a path for current to flow through Q5 so
that capacitors C2 and C13 cannot charge up to a
point where it will again fire unijunction Q3. When
the turn on of transistor Q5 turns transistor QT off,
the on transistor Q17 provides a shorting path for
the rise in potential of the collector of Q7 that
would normally supply the base drive for transistor
Q8 to turn on and activate the rest of the close
relay circuit.

If a fault appears on the protected line and a pro-
tective relay opens the breaker, the 52b contacts
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 elasped. 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 removing the short from capacitor
C11 allowing it to charge through potentiometer R63.
Time variation is controlled by the dial setting of
R63. The voltage level on capacitor C'11 reaches a
boint where zener diode Z10 breaks down and allows
base current to flow into Q16. This causes Q16 to
go from the normally off to the normally on state,
depriving QI7 of base drive, turning it off. This
removes the short from the base of Q8 allowing it
to turn on. The turn on of Q8 allows base current
to flow from Q9 turning it on. The switching on of
QY9 energizes the close relay, closing the normally
Open contact to the positive battery supply. This
provides a path from battery positive, through the

close relay contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens the 52b contact,
switching transistors Q1 and Q6 on. The flip- flop
control circuit and the reclose time delay circuit are
then set by capacitor C5 discharging through Q6 and
R19 to turn transistor Q5 off, and through Q6 and
and R55 and R40 to turn transistors Q15, Ql4 and
Q13 on. With Q5 turned off, Q7 is supplied with
base drive switching it on, and Q8 and Q9 off. With
transistor Q9 turned off, the close relay is de-
energized and its contact reopens. With the turn off
of Q5 and the setting of the control flip-flop, Q4 is
turned on and the lockout indicator circuit is ener-
gized by Q4 shorting out the base drive to Ql0,
turning it off and switching Q11 on to energize the
amber lockout indicator.

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
capacitors C2 and C13 to again charge through R62
and R10. Let us assume that a protective relay
operated to trip the breaker before capacitors C2
and C13 have charged to the firing level of Q3.
When the breaker opens, the 52b contact closes
switching Q1 off and Q2 on, forward biasing diode
D3. This short circuits capacitors C2 and C13
had not reached a level to fire Q3, the control flip-
flop has not changed state, the close relay circuit
remains off, and the lockout indicator remains on.
The breaker 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.

The reclose timer can only time when the breaker
is open,since the circuitry associated with transistor
Q1 shorts the reclose timer capacitor C11 through
diodes D13 and D2 to negative, allowing the reclose
timer to time only when QI is in the off state (52b
contact closed — Breaker open). Likewise, the re-
close timer cannot time when the SGR-52 is in the
lockout state since transistor 11 shorts Reclose
timer capacitor C11 through diodes D13 and D20
to negative allowing the reclose timer to time only
when the SGR-52 relay is reset.

o,
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TYPE SGR-52 RECLOSING RELAY

1.L. 41-668.12B

CHARACTERISTICS

Voltage Rating

The standard SGR-52 is rated for 48 to 125 volts
de. Unless otherwise specified, the relays are cone
nected for 125-volt operation when supplied. A 250
volt dc SGR-52 relay is available, when required.

Temperature Range

The SGR-52 is designed to operate over a tempera-
ture range from —20°C to +55°C with timing varia-
tions of not more than *5%.

Energy Requirements

55 milliamperes at rated voltage.

SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted pot-
entiometer R62 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 R63 which has a calibrated time dial.
The reclose time is variable from 0 (.05 sec.) to 2
seconds, 2 to 20, or 6 to 60, seconds, depending on
the style of the relay.

* 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
noles on the flange for semi-flush mounting or by
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 di-
rectly to the terminals by means of screws for steel
panel mounting or to the terminal studs furnished
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. See figure 11 for outline and drilling
plan.

For detailed FT
I1.L. 41-076.

case information, refer to

ADJUSTMENTS & MAINTENANCE
The proper adjustments to insure correct operation
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
pest be performed by connecting the SGR-52 as
shown in Figure 7.

Place the cal-operate switch in the operate position.
Push PB-1 and wait until the time set on the reset
timer has elasped and the lockout indicator turns off.
Push PB-2 to trip relay B. Push the permit switch
and the B relay should close after the time set on
the reclose timer has elasped. After relay B closes,
if PB-2 is pushed to again trip relay B within the
reset time setting (before the lockout indicator turns
off), the B relay should trip and remain locked out.

Calibration Check

The following procedures may be used to accurately
check the time dial calibrations. Using Figure 7,
the tester can accurately check the calibrations by
using a timer as shown.
(1) Reclose Time 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 time dial
has elapsed.
(2) Reset Time Delay

Disconnect the lead to reclose board terminal B.
Apply rated voltage. Push PB-1 to start the timer.
The CR contacts should close to stop the timer
after the time set on the reset timer time dial
has elapsed.

Routine Maintenance

All relays should be checked af least once every
year or at such other intervals as may be dictated
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.



TYPE SGR-52 RECLOSING RELAY

(1) Inspect all wires and connections.

(2) Check resistances as listed in the FElectrical
Parts List.

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

Electrical Checkpoints

Apply rated voltages through a switech to relayy
terminals 8 and 9. Terminal 9 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 circuit
boards.

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

Use Tablel, page 7 to determine the correct voltages
or waveforms at the indicated point.Refer to Figures
8, 9 and 10 for circuit board component layouts.

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.

Paio N
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1.L.41-668.128

ELECTRICAL PARTS LIST

et | oecweron | ETRGES | SASHT | secwenon | YERTROINS
RESISTORS

R1 82,000 2 W 5% 184A763H73 | R36 47,000 Y2 W 2% (48/125V) | 629A531H72
R2 10,000 Y2 W 5% 184AT63H51 | R36 921,000 %2 W 1% (250V) 862A378H34
R3 4,700 Y2 W 5% 184A763H43 | R37 4,700 %2 W 2% 629A531H48
R4 4,700 Y2 W 5% 184A763H43 | R38 82,000 Y2 W 2% 629A531HT8
R5 20,000 Y2 W 5% 184A763H58 | R39 97,000 Y2 W 5% 184A763H61
R6 15,000 2 W 2% 629A531H60 | R40 33,000 Y2 W 5% 184 A763H63
R7 10,000 Y% W 5% 184AT63H51 | R4l 27,000 Y2 W 5% 184AT63H61
R8 22,000 %W 5% 184AT63H59 |  R42 15,000 %2 W 5% 629A53 1H60
R9 33,000 2 W 5% 184A763H63 | R43 15,000 Yo W 5% 184 AT63H55
R10 82,500 %W 5% 836A503HT0 | R44 15,000 Y2 W 5% 184 AT63H55
R11 680 %W 5% 184A763H23 | R45 82,000 12 W 5% 184AT63HT3
R12 47 %W 5% 187A290H17 | R46 820 2 W 5% 184 AT63H25
R13 10 %W 5% 187A290H01 | R47 10,000 Y2 W 5% 184 A763H51
R14 10,000 %2 W 5% 184 AT63H51 R48 10,000 %2 W 5% 184AT63H5 1
R15 10,000 ‘2 W 5% 184AT63H51 R49 4700 2 W 5% 184 A763H43
R16 33,000 2 W 5% 184A763H63 R50 10,000 2 W 2% 629A531H56
R17 10,000 Y2 W 5% 184A763H51 R51 47,000 Y2 W 2% (48/125V) | 629A531H72
R18 33,000 % W 5% 184AT63H63 | R51 221,000 %2 W 1% (250V) 862A378H34
R19 47 Y2 W 5% 18TA290H17 R52 82,000 Y2 W 2% 629A531H78
R20 330 2 W 5% 184AT63H15 R53 2,000 (0-2 sec.) 1% 836A503H33
R21 10,000 Y2 W 5% 184AT63H51 R53 18,200 (2-20 sec.) 1% 836 A503H55
R22 2,000 2 W 5% 184AT63H34 |  R53 15,000 (6-60 sec.) 1% 836A503H53
R23 30,000 2 W 5% 184AT63H62 | R54 4,700 2 W 2% 629A531H48
R24 10,000 %2 W 5% 184AT63H51 R55 1000 %2 W 2% 629A531H32
R25 180,000 2 W 5% 184AT63H81 R56 1D051 20K Thermistor 185A211H05
R26 68,000 2 W 5% 184AT63HTL | paq 15,000 2 W 5% 184A763H55
R27 10,000 %2 W 5% 184AT63H51 | gsg 33,000 %2 W 5% 184A763H63
R28 33,000 % W 5% 184A763H63 R59 10.000 % W 5% 184 ATE3HS 1
R29 10,000 %2 W 5% 184AT63H51 | Rgo 33,000 % W 5% 184 AT63H63
R30 10,000 % W 5% 184AT63H51 R61 33.000 4 W 5% 184 AT63H63
R31 20,000 Y2 W 5% 184 A763H58 RE2 | meg. ohm 185A086H23
R32 180,000 '2 W 5% 184AT63H81 R63 250000 185 A086H11
R33 10,000 %2 W 5% 184AT63H51 Ré4 1 900 tapped at 510,

R34 20,000 %W 5% 184 AT63H58 25 W 5% 11D951H10

R35 2,000 %W 5% 184A763H34 R65 1,000 Y2 W 2% 629A53 1H32
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ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER ]SYMBOL DESCRIPTION STYLE NUMgER
CAPACITORS ZENER DIODES

Cl  |.047 mfd, 200V, 5% 849A437THO4 z1 IN3049B 187A936H13
Cc2 22  mfd, 100V, 5% 862A177THO4 7Z2 1R200 629A369H01
c3  |1.5 mfd, 35V, 10% 187A508H09 73 INT58 186AT9THOL
C4 |.01 mfd, 200V, 10% 764 A278H10
Z4 HW20B 185A212H14
c5 |47 mtd, 35V, 20% 184A661H12
z5 IN3686B 185A212H06
C6  |.047 mfd, 200V, 5% 849A43THO4
Z6 IN957B 186A797THO6
C7 6.8 mfd, 35V, 5% 184A661H21
cs  |.47 mfd, 35V, 20% 187A508H05 | 27 IN758 186A797HO1
co |15 mfd, 35V, 10% 187A508H09 | 28 IN957B 186 AT9THO6
C10 |.047 mtd, 200V, 5% 849A437THO4 Z9 IN3686B 185A212H06
C11 |22 mfd, (0-2 sec.) 100V, 5% 862A177H04 Z10 (0-2 sec.) 1N957B 186AT97THO6
C11 |68 mfd,(2-20sec.) 60V, 5% | 862A177THO3 Z10 (2-20 sec.) IN960B 186AT97THI0
C11 |68 mfd, (6-60sec.) 60V, 5% | 862A177HO3 Z10 (6-60 sec.) IN960B 186A797H10
Cc12 168 mfd, (2-20sec.) 60V, 5% | 862A177THO3 712 1R200 629A369H01
C12 |350mfd, (6-60sec.) 25V, 5% | 862A177THO9
C13 1.5 mfd, 35V, 5% 187A508H18 DIODES *
D1 to
TRANSISTORS 550 1N645A 837A692H03
Q1-Q2 |2N3417 848A851HO2
Q3 [|4IX5E695 629A435H02 MISCELLANEOUS
Q4-Q5 |2N3417 848A851HO2
CR Close Relay 541D231H22
Q6 |2N3645 848ABSIHOL | (v Lockout Indicator 862A634G01
Q7-Q8 |2N3417 848A851H02
Q9 |2N3645 849A441HO1
Q10 to
13 2N3417 848A851HO2
Ql4 |2N3645 849A441H01
Q15 to -
a1 2N3417 848A851H02

A e,



TYPE SGR-52 RECLOSING RELAY

I.L. 41-668.12B

TABLE |
NORMAL INDICATIONS
CIRCUIT TEST POINT C%’:";%T(i'ys
BEFORE RESET AFTER RESET
Circuit Board Reset board terminal 1 20V + 1.0V 20V +1.0V Z4, R62
Supply Voltage Reclose board ter. 4
Indicator board ter. 2
RESET CIRCUIT BOARD
Timing Circuit Junction of R10 Slow Voltage Rise Approx. 1.4 V Q2, Q3, C2, C3,
and C2 to approx.15 volts C13, R62,D3, D4
Flip-Flop Control Junction of R14 Approx. 1V Approx. 15 V
and R18 Q4, Q5, C4
Junction of R16 Approx. 15V Approx. 1V
and R21
Close Relay Junction of R26 Approx. 0 V Approx. 8 V Q7
Circuit and D6
Junction of Q9 Approx. 0 V Approx. 20V T Q8, Q9, D7, D8

and D7

+ With lead to Reclose Board Terminal 8 disconnected.

NORMAL

INDICATIONS

CIRCUIT TEST POINT COMPONENTS
BEFORE PERMIT A AFTER PERMIT A CHECKED

RECLOSE CIRCUIT BOARD
Reclose Time Junction of D13 Approx. 0 V Approx. 15V Q12,Q13,D13
Delay Circuit and R44

Junction of C11 Approx. .5V Slow Voltage Rise Z10, D13, C11,

and Z10 to Approx. 6.8 or R53, R63

9.1 volts
Junction of D16 Approx. 0 Vv Time Delayed Ql6, Ql7, D16

and R61

Junction of Z7
and R46

BEFORE BLOCK A

Approx. 0 V

Approx. 20 V

AFTER BLOCK A

Approx. 10 V
Pulse

Ql5, Ql4, Z1,
D12, D17

A + 20-volt d-c Permit signal applied to Relay terminal 5,

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

20-volt d-c Block signal applied to Relay terminal 6.
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Wit hidndinge

RECLOSE ’ ;
TIME - c

RELLOSE

DELAY ‘ W oy ; RESET
' TIME
DELAY

LOCKOUT INDICATOR

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

RECLOSE CIRCUIT

MODULE
POWER SUPPLY

DROPDOWN
RESISTOR

RESET
CIRCUIT
MODULE

CLOSE
RELAY

Fig. 2. Type SGR-52 Reclosing Relay (Rear View).
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TYPE SGR-52 RECLOSING RELAY 1.L. 41-668.12B

RI=500.01-25wW (125VDC)
50 1L -25W(48VDC)

B= W MG-6 RELAY OR EQUIV.
A= OPERATE COIL
#* = RESET COIL

[ []

PB-2 ﬂ R —o TIMER
] gl e
(RESET)
PERMIT —
T OPER
*—o
TIMER x\.T
START
(RECLOS! Ic ALI NOTE:
BLOCK LA TIMER TO START
: }'—' sTop AND STOP ON MAKE
OF CONTACTS.
8 —_ Bu_L
RATED z
VOLTAGE
T+
9 ‘[ colL
Bb B INTERRUPTING
> o CONTACT
[0 (D) o (9
V'g_(g[zom

878A486

Fig. 7. Test Circuit of Type SGR-52 Relay.

3490A10

Fig. 8. Component Location of Reclose Printed Circuit Board for Type SGR-52 Relay
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—{R9 —
RIO |
—{RITH
R4
R2l
RZ3
R26
—{R30F—

| .
N + NE m
+
| | ]
691B442
Fig. 9. Component Location of Reset Printed Circuit Board for Type SGR-52 Relay
+ 1 L1 1+
— ([T || .
AN | WO Vol 12 21N
MM llaciiac
L T
| 20 O3 4
862A741

Fig. 10. Component Layout SGR-52 Indicator Board.
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I.L. 41-668.12B

-

3L

LOCATION

Cn FLU%H MTG:

L
SEMl-

PROJECTION MTG.

. 190-32 SCREW

=

]

§PACER OR
SPACERS FOR
THIN PANELS

5.
" 5
b
b :ml{.lso-sz SCREW
i

CASE

PANEL USE

(Bob“Fitc
5

L

2 -18 STUD)

FOR THICK PANEL
USE .190-32 STUD

w VBT Tek
CTVTE =
—+-i = ¢
L__#:L__LL r
|

f+— 7>
5%
FOR SEMI-FLUSH MTG.

PILOT PLATE SHAP
ON RELAY (TAB TO
REAR)

PANEL CUTOUT & DRILLING

WHEM USED

osjw )

%-6 DiA. HOLE

L 3n
W DiA. ¥ OR TERMINAL
NUMBER
TERMINAL AND
MOUNTING DETAILS
PANEL DRILLING OR CUTOUT FOR
PROJECTION MTG.
(FRONT VIEW)
57-D-7900

Fig. 11. Outline & Drilling Plan FT-11 Case.
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INSTALLATION

Westinghouse 1.L. 41-668.12A
e OPERATION o MAINTENANCE

INSTRUCTIONS

TYPE SGR-52 RECLOSING RELAY

APPLICATION

The SGR-52 Reclosing Relay provides for adjust-
able time delay reclosure of an electrically-operated
circuit breaker, and automatically resets itself if
the breaker remains closed for a predetermined
adjustable time interval. If the breaker retrips before
the end of the 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 & OPERATION

The SGR-52 is a static relay consisting of a Re-
close circuit board a Reset circuit board, and an
Indicator circuit board. The Reset circuit board
contains (1) a timing circuit (2) a flip-flop control
circuit, (3) a close relay circuit, and (4) a flip-flop
set circuit. The Reclose poard contains a reclose
time delay circuit with permit and block inputs.
The Indicator board provides amplification for the
lockout indicator. All components except the drop-
ping resistor, lockout indicator, and the close relay
are mounted on a printed circuit poard. All com-
ponents are identified on the internal schematic in
Figures 3, 4, & 9

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q3.
capacitors C2 and C13 and resistors R10 and R62.
After a preset time interval controlled by the ad-
justable time dial potentiometer R62, the relaxation
oseillator fires and feeds an output pulse to the flip-
flop control circuit.

Flip-Flop Control Circuit

The flip-flop control circuit consists of transistors
Q4 and Q5 and resistors R12 to R21. The flip-flop
circuit resets when pulsed by the timing circuit
and thereby activates the close relay circuit by
turning transistor Q7 off.

SUPERSEDES I.L. 41-668.12

*Denotes changes from superseded issve.

Close Relay Circuit

The close relay circuit consists of transistors QT,
Q8 and Q9, resistors R24 to R30 and the close relay.
The turn-off of transistor Q7 by the flip-flop control
circuit switches transistors Q8 and Q9 to the on
state to activate the close relay.

Flip-Flop Set Circuit

The flip-flop set circuit consisting of transistors Q6
and Q1, resistors R22 and R23, and capacitor C3,
sets the flip-flop control circuit and the reclose time
delay circuit when the breaker closes, opening the
52b contact. Transistors Ql and Q6 switch to the on
state and discharge capacitor C5 through Q6 to turn
transistor Q5 off and transistor Q15 on to set the
flip-flop and the reclose time delay circuits simult-
aneously.

Lockout Indicator Circuit

The lockout indicator circuit is controlled by the
state of the flip-flop control circuit. Consisting of
amplifier transistors Q10 and Qli, 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
C1l1 which charges through the time dial setting
potentiometer R63, Zener diode Z10, and transistor
Q16 and Q17.

Theory of Operation

The following description is made with reference to
Figure 3.

Let us assume that the preaker is open and normal
voltage is applied to the relay. Under these condi-
tions, transistors Q2, Q4; Q7, Ql1, Q13 and Q17
are on and the amber lockout indicator is energized.

EFFECTIVE SEPTEMBER 1974



TYPE SGR-52 RECLOSING RELAY

When the breaker is closed, the 52b contact opens
and removes the shorting of the base drive to tran-
sistor Q1 turning it on. The turn on of QI shorts
the base drive to Q2 turning it off, which causes
diode D3 to be reverse biased. This removes the
short-circuit from capacitors C2 and C13 allowing
them to change through R10 and potentiometer R62
to the firing voltage of unijunction transistor Q3.
The time required for C2 and C13 to charge and fire
Q3 is controlled by potentiometer R62 set to a calib-
rated time dial. When Q3 fires, C2 and C13 dis-
charge through Q3 and R12 to cause a voltage rise
across R12. This causes the voltage on the emitter
of Q4 to rise above its base voltage, turning it off
and flip-flop transistor Q5 on. This is the reset
state of the flip-flop. The turn off of transistor Q4
turns Q10 on and Q11 off to de-dnergize the lockout
indicator. When flip-flop transistor Q5 turns on,
its collector voltage drops to a low level and
removes the base drive to Q7 turning it off. The
low collector voltage of Q5 also disables the
timing circuit by forward biasing diode D4 and
providing a path for current to flow through Q5 so
that capacitors C2 and C13 cannot charge up to a
point where it will again fire unijunction Q3. When
the turn on of transistor Q5 turns transistor Q7 off,
the on transistor Q17 provides a shorting path for
the rise in potential of the collector of Q7 that
would normally supply the base drive for transistor
Q8 to turn on and activate the rest of the close
relay circuit.

If a fault appears on the protected line and a pro-
tective relay opens the breaker, the 52b contacts
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 elasped. 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 removing the short from capacitor
C11 allowing it to charge through potentiometer R63.
Time variation is controlled by the dial setting of
R63 . The voltage level on capacitor C11 reaches a
point where zener diode Z10 breaks down and allows
base current to flow into Q16. This causes Q16 to
g0 from the normally off to the normally on state,
depriving Q17 of base drive, turning it off. This
removes the short from the base of Q8 allowing it
to turn on. The turn on of Q8 allows base current
to flow from Q9 turning it on. The Switching on of
QY energizes the close relay, closing the nornally
open contact to the positive battery supply. This
provides a path from battery positive, through the

close relay contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens the 52b contact,
switching transistors Q1 and Q6 on. The flip-flop
control circuit and the reclose time delay circuit are
then set by capacitor C5 discharging through Q6 and
R19 to turn transistor Q5 off, and through Q6 and
and R55 and R40 to turn transistors Q1l5, Ql4and
Q13 on. With Q5 turned off, Q7 is supplied with
base drive switching it on, and Q8 and Q9 off. With
transistor Q9 turned off, the close relay is de-
energized and its contact reopens. With the turn off
of Q5 and the setting of the control flip-flop, Q4 is
turned on and the lockout indicator circuit is ener-
gized by Q4 shorting out the base drive to QIl0,
turning it off and switching Q11 on to energize the
amber lockout indicator.

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
capacitors C2 and C13 to again charge through R62
and RI10. Let us assume that a protective relay
operated to trip the breaker before capacitors C2
and C13 have charged to the firing level of Q3.
When the breaker opens, the 52b contact closes ,
switching Q1 off and Q2 on, forward biasing diode
D3. This short circuits capacitors C2 and C13
had not reached a level to fire Q3, the control flip-
flop has not changed state, the close relay circuit
remains off, and the lockout indicator remains on.
The breaker 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,

The reclose timer can only time when the breaker
is open,since the circuitry assocliated with transistor
Q1 shorts the reclose timer capacitor C11 through
diodes D13 and D2 to negative, allowing the reclose
timer to time only when Q1 is in the off state (52b
contact closed — Breaker open). Likewise, the re-
close timer cannot time when the SGR-52 is in the
lockout state since transistor Q11 shorts Reclose
timer capacitor C11 through diodes D13 and D20
to negative allowing the reclose timer to time only
when the SGR-52 relay is reset.

A
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1.L. 41-668.12A

CHARACTERISTICS

Voltage Rating

The SGR-52 is rated for 48 to 125 volt d-c. Unless

otherwise specified, the relays are connected for
125-volt operation when supplied.

Temperature Range

The SGR-52 is designed to operate over 2 tempera-
ture range from —20°C to +55°C with timing varia-
tions of not more than +5%.

Energy Requirements

55 milliamperes at rated voltage.

SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted pot-
entiometer R62 which nas a calibrated time dial.
The resetf time is variable from 3 to 30 seconds.

Reclose Time Setting

The reclose time is controlled by front-mounted
potentiometer R63 which has a calibrated time dial.
The reclose time is variable from 0 (.05 sec.) to 2
seconds, 2 to 20, or 6 to 60, seconds, depending on
the style of the relay.

* 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
means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or the
mounting screws may pe utilized for grounding the
relay. The electrical connections may be made di-
rectly to the terminals by means of sSCrews for steel
panel mounting Or to the terminal studs furnished
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. See figure 11 for outline and drilling
plan.

For detailed FT case information, refer to
1.1.. 41-076.

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct operation
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 SGR-52 as
shown in Figure 5.

Place the cal-operate switch in the operate position.
Push PB-1 and wait until the time set on the reset
timer has elasped and the lockout indicator turns off.
Push PB-2 to trip relay B. Push the permit switch
and the B relay should close after the time set on
the reclose timer has elasped. After relay B closes,
if PB-2 is pushed-to again trip relay B within the
reset time setting (before the lockout indicator turns
off), the B relay should trip and remain locked out.

Calibration Check

The following procedures may be used to accurately
check the time dial caliprations. Using Figure 5,
the tester can accurately check the calibrations by
using a timer as shown.
(1) Reclose Time 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 time dial
has elapsed.
(2) Reset Time Delay

Disconnect the lead to reclose board terminal B.
Apply rated voltage. Push PB-1 to start the timer.
The CR contacts should close to stop the timer
after the time set on the reset timer time dial
has elapsed.

Routine Maintenance

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

Trouble Shooting

Use the following procedure to locate the source of
trouble in the event of improper relay operation.
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(1) Inspect all wires and connections.

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

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

Electrical Checkpoints

Apply rated voltages through a switch to relayy
terminals 8 and 9. Terminal 9 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 circuit
boards.

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

Use Table I, page 7 to determine the correct volt-
ages or waveforms at the indicated point. Refer to

Figures 6, 7 and 8 for circuit board component
layouts.

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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CIRCUIT

SYMBOL

R1

R2

R3

R4

R5

R6

RT

R8

R9

R10
RI11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33

R34

R35

I B

1.L. 41-668.12A

DESCRIPTION

82,000
10,000
4,700
4,700
20,000
15,000
10,000
22,000
33,000
82,500
680

47

10
10,000
10,000
33,000
10,000
33,000
47

330
10,000
2,000
30,000
10,000
180,000
68,000
10,000
33,000
10,000
10,000
20,000
180,000
10,000

20,000
2,000

h W
Yo W
W
W
s W
L W
o W
W
Vo W
W
v, W
o W
W
o W
Yo W
W
Yo W
Yo W
vz W
Yo W
o W
o W
Vo W
o W
Yo W
o W
W
v W
Vo W
s W
Yo W
Ly W
Vo W
o W
VoW

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
%
5%
5%
5%
5%
5%

WESTINGE\ CIRCUIT
STYLE NUMBER | SYMBOL
RESISTORS
_____,_T____j
184A763HT3 R36
184AT63H51 R36
184AT63H43 R37
184 A763H43 R38
184AT63H58 R39
629A531H60 R40
184 AT63H51 R41
184AT63H59 R42
184AT63H63 R43
836A503H70 R44
184AT63H23 R45
187A290H17 R46
187A290H01 R47
184 A7T63H51 R48
184AT763H51 R49
184AT63H63 R50
184A763H51 R51
184 AT63H63 R51
187A290H17 R52
184A763H15 R53
184AT63H51 R53
184A763H34 R53
184AT63H62 R54
184AT63H51 R55
184AT63H81 R56
184 AT63HT1 R57
184AT63H51 R58
184A763H63 R59
184AT63H51 R60
184AT63H51 R61
184AT63H58 RE2
184A763H81 RE3
184A763H51 R64
184 AT63H58
184A763H34 R65
I

* ELECTRICAL PARTS LIST

DESCRIPTION

WESTINGHOUSE
STYLE NUMBER

47,000 Y2 W
221,000 Y2 W
4,700 Y2 W
82,000 Y2 W
27,000 Y2 W
33,000 %2 W
27,000 Y2 W
15,000 Y2 W
15,000 Y2 W
15,000 Y2 W
82,000 Y2 W
820 12 W
10,000 2 W
10,000 Y2 W
4,700 Y2 W
10,000 Y2 W
47,000 Y2 W
221,000 %2 W
82,000 Y2 W

2% (48/125V)
1% (250V)

2%

2%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

2%

2% (48/125V)
1% (250V)

2%

2,000 (C-2 sec.) 1%
18,200 (2-20 sec.) 1%
15,000 (6-60 sec.) 1%

4,700 Y2 W
1,000 Y2 W

2%

2%

1D051 20K Thermistor

15,000 Y2 W
33,000 Y2 W
10,000 Y2 W
33,000 %2 W
33,000 Y2 W
1 meg. ohm
250,000

5%
5%
5%
5%
5%

1,900 tapped at 510,

25 W

5%

1,000 2 W 2%

629A53 1 HT2
862A378H34
629A531H48
629A531H78
184A763H61
184 AT63H63
184AT63H61
629A53 LH60
184 AT63H55
184 A763H55
184AT63HT3
184A763H25
184 AT63H51
184A763H51
184AT63H43
629A531H56
629A53 1HT2
862A378H34
629A531H78
836A503H33
836A503H55
836A503H53
629A531H48
629A531H32
185A211H05
184A763H55
184 A763H63
184A763H51
184 AT63H63
184A763H63
185A086H23
185A086H11

11D951H10
629A531H32




TYPE SGR-52 RECLOSING RELAY

ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER |SYMBOL DESCRIPTION STYLE NUMBER
CAPACITORS ZENER DIODES

Cl |.047 mfd, 200V, 59 849A43THO4 Z1 IN3049B 187A936H13
C2 22 mfd, 100V, 5% 862A177THO4 Z2 1R200 629A369H01
C3 |15 mfd, 35V, 109 187A508H09 73 INT58 186A79THOL
C4 |01 mfd, 200V, 109 764A278H10
Z4 HW20B 185A212H14
C5 4.7 mtd, 35V, 209 184A661H12
Z5 1N3686B 185A212H06
C6  [.047 mfd, 200V, 5% 849A43THO4
Z6 IN957B 186AT97THOG
c7 6.8 mfd, 35V, 59 184A661H21
Cc8 .47 mfd, 35V, 20% 187A508H05 | 27 IN758 186AT9THOL
co 1.5 mfd, 35V, 10% 187A508H09 | 28 IN957B 186 AT9THO6
C10 {.047 mfd, 200V, 5% 849A437HO4 Z9 1N3686B 185A212H06
C11 |22 mfd, (0-2 sec.) 100V, 5% 862A177HO4 Z10 (0-2 sec.) 1N957B 186AT9THO6
Cll |68 mfd,(2-20sec.) 60V, 5% | 862A177HO3 Z10 (2-20 sec.) IN960B 186A797H10
Cll |68 mfd, (6-60sec.) 60V, 5% | 862A177H03 Z10 (6-60 sec.) 1N960B 186A7T97HI10
Cl2 |68 mfd, (2-20sec.) 60V, 5% | 862A177H03 712 1R200 629A369H01
C12 |350mfd, (6-60 sec.) 25V, 5% | 862A177THO9
C13 |1.5 mfd, 35V, 5% 187A508H18 DIODES
D1 to
TRANSISTORS D8 T1-55 183A790H09
Q1-Q2 |2n3417 848A851H02 D9 IN645A 837A692H03
Q3 [4IX5E695 6294435002 | o
2 -
Q4-Q5  |2N3417 848A851H02 | P13 T1-55 183A790H09
Q@ |2N364s 848485 1101 D14 1N645A 837A692H03
Q7-Q8 |2N3417 848A851H02 [ D19 t° T1-55 183AT90H09
Q9  |2N3645 849A441H01
Q10 to MISCELLANEOUS
IN3417 848A851H02
Q13
Ql4  12N3645 849A441H01 CR Close Relay 541D231H22
gif’, 0 loN3417 848A851H02 | IND.1 Lockout Indicator 862A634G01

o,
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1LL. 41-668.12

RESET CIRCUIT BOARD

Timing Circuit

Close Relay
Circuit

Flip-Flop Control

Junction of R10
and C2

Junction of R14
and R18

Junction of R16
and R21

Junction of R26
and D6

Junction of Q9
and D7

Approx. 1 V

Approx. 15V

Approx. 0V

Approx. 0 V

I E N E——

+ With lead to Reclose Board Terminal 8 disconnected.

CIRCUIT

]

NORMAL INDICATIONS
TEST POINT

RECLOSE CIRCUIT

BOARD

Reclose Time
Delay Circuit

Junction of D13
and R44

Junction of C11
and Z10

Junction of D16
and R61

Junction of 27
and R46

A + 20-volt d-c Permit signal applied to Relay terminal 5;

All measurements made be

Approx. 15V

Approx. 1 V

Approx. 8 V

Approx. 20V ¥

TABLE |
NORMAL INDICATIONS j COMPONENTS
CIRCUIT TEST POINT CHECKED
BEFORE RESET AFTER RESET

Circuit Board Reset board terminal 1 200V +1.0V 20V 1.0V Z4, R62
Supply Voltage Reclose board ter. 4

Indicator board ter. 2

N F N E—

Q2, Q3, C2, C3,
C13, R62,D3, D4

Q4, Q5, C4

QT

Q8, Q9, b1, D8

R —
Approx. 1.4V

Slow Voltage RiseT
to approx.15 volts

BEFORE PERMIT A AFTER PERMIT A

Approx. 0 V

Approx. .5V

Approx. 0V

BEFORE BLOCK A

Approx. 0 V

tween indicated points and d-¢ negative.

I

CHECKED

Approx. 15V

to Approx. 6.8 or
9.1 volts

Time Delayed
Approx. 20 V

AFTER BLOCK A

Approx. 10 V
Pulse

Slow Voltage Rise

Q12,Q13,D13

Zz10, D13, C11,
R53, R63

Q16, Q17, D16

Qls, Ql4, Z1,
D12, D17

COMPONENTS

20-volt d-¢ Block signal applied to Relay terminal 6.
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Werhioahaig

RECLOSE
TIME
DELAY RESET
_ TIME
DELAY
LOCKOUT INDICATOR
Fig. 1. Type SGR-52 Reclosing Relay (Front View).
RECLOSE CIRCUIT
MODULE
POWER SUPPLY
DROPDOWN
RESISTOR
RESET
CIRCUIT
MODULE
CLOSE
RELAY
i
t
P

Fig. 2. Type SGR.52 Reclosing Relay (Rear View).
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TYPE SGR-52 RECLOSING RELAY I.L. 41-668.12A

RI=500.0 -25W (128VDC)
50 .L- 25W(48VDC)

B: W MG-6 RELAY OR EQUIV.
A= OPERATE COIL
%= RESET COIL

B e TIMER
_{1 START
(RESET)

PERMIT —

i
*—e
TIMER
START
{RECLOS

@ BLOCK v

NOTE
TIMER TO START
AND STOP ON MAKE
OF CONTACTS.

colL
B INTERRUPTING
CONTACT

878A486

3490A10

Fig. 8. Component Location of Reclose Printed Circuit Board for Type SGR-52 Relay
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TR

R |o
[RIT]
—{RI4 |-

C4
R2
R23

Te}
@—-— * © * *'
* o
N + + + @
i ]
5 2 ezl (8 s
j Y | |
| | |
691B44?2
Fig. 9. Component Location of Reset Printed Circuit Board for Type SGR-52 Relay
+ 1 L] +
|||
MmN llaiac
i)
T
© 20 O3 Oy
862A741

14

Fig. 10. Component Layout SGR-52 Indicator Board
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TYPESGR62RECL09NGRELAY

» ‘H‘t"é%{i
IR v,
L i }?Lu !
—ua}mL— llll I
-6} !

PANEL CUTOUT & DRILLING
FOR SEMI-FLUSH MTG.

PANEL LOCATION
SEMI-FLUSH MTG:
PROJECTION MTG.

PILOT PLATE SHAP
ON RELAY (TAB TO

REAR)

WHEM USED

osjea | ,

‘1—6 DiA. HOLE

ml

SPACER OR
SPACERS FOR
THIN PANELS

5 _y8 SCREW
P 5" (}op Mok
| PANEL USE
5
5 .18 sTUD
b i )
i .190-32 SCREW
FOR THICK PANEL
USE . 190-32 STUD

CASE

o DlA TERMINAL
NUMBER

TERMINAL AND
MOUNTING DETALLS

PANEL DRILLING OR CUTOUT FOR

PROJECTION MTG.

(FROWT VIEW)
57-D-7900

Fig. 11. Outline & Drilling Plan FT-11 Cose.
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Westinghouse 1.L. 41:668.12
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE SGR-52 RECLOSING RELAY

APPLICATION

The SGR-52 Reclosing Relay provides for adjust-
able time delay reclosure of an electrically-operated
circuit breaker, and automatically resets itself if
the breaker remains closed for a predetermined
adjustable time interval. If the breaker retrips before
the end of the 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 & OPERATION

The SGR-52 is a static relay consisting of a Re-
close circuit board a Reset circuit board, and an
Indicator circuit board. The Reset circuit board
contains (1) a timing circuit (2) a flip-flop control
circuit, (3) a close relay circuit, and (4) a flip-flop
set circuit. The Reclose board contains a reclose
time delay circuit with permit and block inputs.
The Indicator board provides amplification for the
lockout indicator. All components except the drop-
ping resistor, lockout indicator, and the close relay
are mounted on a printed circuit board. All com-
ponents are identified on the internal schematic in
Figures 3, 4; & 5.

Timing Circuit

The timing circuit is a unijunction relaxation
oscillator consisting of unijunction transistor Q3,
capacitors C2 and C13 and resistors R10 and R6E2.
After a preset time interval controlled by the ad-
justable time dial potentiometer R62, 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 transistors
Q4 and Q5 and resistors R12 to R21. The flip-flop
circuit resets when pulsed by the timing circuit
and thereby activates the close relay circuit by
turning transistor Q7 off.

NEW INFORMATION

Close Relay Circuit

The close relay circuit consists of transistors Q7,
Q8 and Q9, resistors R24 to R30 and the close relay.
The turn-off of transistor Q7 by the flip-flop control
circuit switches transistors Q8 and Q9 to the on
state to activate the close relay.

Flip-Flop Set Circuit

The flip-flop set circuit consisting of transistors Q6
and Ql, resistors R22 and R23, and capacitor C5,
sets the flip-flop control circuit and the reclose time
delay circuit when the breaker closes, opening the
52b contact. Transistors Ql and Q6 switch to the on
state and discharge capacitor C5 through Q6 to turn
transistor Q5 off and transistor Q15 on to set the
flip-flop and the reclose time delay circuits simult-
aneously.

Lockout Indicator Circuit

The lockout indicator circuit is controlled by the
state of the flip-flop control circuit. Consisting of
amplifier transistors Q10 and Ql1, 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 QI13, capacitor
Cl1 which charges through the time dial setting
potentiometer R63, zener diode Z10, and transistor
Q16 and Q17.

Theory of Operation

The following description is made with reference to
Figure 3.

Let us assume that the breaker is open and normal
voltage is applied to the relay. Under these condi-
tions, transistors Q2, Q4; Q7, Qll1, Q13 and Q17
are on and the amber lockout indicator is energized.

EFFECTIVE APRIL 1972



TYPE SGR-52 RECLOSING RELAY

When the breaker is closed, the 52b contact opens
and removes the shorting of the base drive to tran-
sistor Q1 turning it on. The turn on of Ql shorts
the base drive to Q2 turning it off, which causes
diode D3 to be reverse biased. This removes the
short-circuit from capacitors C2 and C13 allowing
them to change through R10 and potentiometer R62
to the firing voltage of unijunction transistor Q3.
The time required for C2 and C13 to charge and fire
Q3 is controlled by potentiometer R62 set to a calib-
rated time dial. When Q3 fires, C2 and Cl13 dis-
charge through Q3 and R12 to cause a voltage rise
across R12. This causes the voltage on the emitter
of Q4 to rise above its base voltage, turning it off
and flip-flop transistor Q5 on. This is the reset
state of the flip-flop. The turn off of transistor Q4
turns Q10 on and Q11 off to de-dnergize the lockout
indicator. When flip-flop transistor Q5 turns on,
its collector voltage drops to a low level and
removes the base drive to Q7 turning it off. The
low collector voltage of Q5 also disables the
timing circuit by forward biasing diode D4 and
providing a path for current to flow through Q5 so
that capacitors C2 and C13 cannot charge up to a
point where it will again fire unijunction Q3. When
the turn on of transistor Q5 turns transistor Q7 off,
the on transistor Q17 provides a shorting path for
the rise in potential of the collector of Q7 that
would normally supply the base drive for transistor
Q8 to turn on and activate the rest of the close
relay circuit.

If a fault appears on the protected line and a pro-
tective relay opens the breaker, the 52b contacts
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 elasped. 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 removing the short from capacitor
C11 allowing it to charge through potentiometer R63.
Time variation is controlled by the dial setting of
R63 . The voltage level on capacitor Cl1 reaches a
point where zener diode Z10 breaks down and aliows
base current to flow into Q16. This causes Q16 to
go from the normally off to the normally on state,
depriving Q17 of base drive, turning it off. This
removes the short from the base of Q8 allowing it
to turn on. The turn on of Q8 allows base current
to flow from Q9 turning it on. The switching on of
Q9 energizes the close relay, closing the nornally
open contact to the positive battery supply. This
provides a path from battery positive, through the

close relay contact, to energize and immediately
reclose the breaker.

The reclosing of the breaker reopens the 52b contact,
switching transistors Ql and Q6 on. The flip-flop
control circuit and the reclose time delay circuit are
then set by capacitor C5 discharging through Q6 and
R19 to turn transistor Q5 off, and through Q6 and
and R55 and R40 to turn transistors Q15, Ql4and
Q13 on. With Q5 turned off, Q7 is supplied with
base drive switching it on, and Q8 and Q9 off. With
transistor Q9 turned off, -the close relay is de-
energized and its contact reopens. With the turn off
of Q5 and the setting of the control flip-flop, Q4 is
turned on and the lockout indicator circuit is ener-
gized by Q4 shorting out the base drive to Q10,
turning it off and switching Q11 on to energize the
amber lockout indicator.

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
capacitors C2 and C13 to again charge through R62
and R10. Let us assume that a protective relay
operated to trip the breaker before capacitors C2
and C13 have charged to the firing level of Q3.
When the breaker opens, the 52b contact closes,
switching Q1 off and Q2 on, forward biasing diode
D3. This short circuits capacitors C2 and C13
had not reached a level to fire Q3, the control flip-
flop has not changed state, the close relay circuit
remains off, and the lockout indicator remains on.
The breaker 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.

The reclose timer can only time when the breaker
is open,since the circuitry associated with transistor
Q1 shorts the reclose timer capacitor Cl11 through
diodes D13 and D2 to negative, allowing the reclose
timer to time only when Q1 is in the off state (52b
contact closed — Breaker open). Likewise, the re-
close timer cannot time when the SGR-52 is in the
lockout state since transistor ©11 shorts Reclose
timer capacitor C11 through diodes DI13 and D20
to negative allowing the reclose timer to time only
when the SGR-52 relay is reset.
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I.LL. 41-668.12

CHARACTERISTICS

Voltage Rating

The SGR-52 is rated for 48 to 125 volt d-c. Unless

otherwise specified, the relays are connected for
125-volt operation when supplied.

Temperature Range

The SGR-52 is designed to operate over a tempera-
ture range from —20°C to +55°C with timing varia-
tions of not more than +5%.

Energy Requirements

55 milliamperes at rated voltage.

SETTINGS

Reset Time Setting

The reset time is controlled by front-mounted pot-
entiometer R62 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 R63 which has a calibrated time dial.

The reclose time is variable from 0 to 2 seconds,
2 to 20, or 6 to 60, seconds, depending on the style
of the relay.

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct operation
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 SGR-52 as
shown in Figure 5.

Place the cal-operate switch in the operate position.
Push PB-1 and wait until the time set on the reset
timer has elasped and the lockout indicator turns off.
Push PB-2 to trip relay B. Push the permit switch
and the B relay should close after the time set on
the reclose timer has elasped. After relay B closes,
if PB-2 is pushed to again trip relay B within the
reset time setting (before the lockout indicator turns
off), the B relay should trip and remain locked out.

Calibration Check

The following procedures may be used to accurately
check the time dial calibrations. Using Figure 5,
the tester can accurately check the calibrations by
using a timer as shown.

(1) Reclose Time 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 time dial
has elapsed.

(2) Reset Time Delay

Disconnect the lead to reclose board terminal B.
Apply rated voltage. Push PB-1 to start the timer.
The CR contacts should close to stop the timer
after the time set on the reset timer time dial
has elapsed.

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
application.

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 in the Electrical
Parts List.

(3) Check voltages or waveforms as listed under
Electrical Checkpoints using a vacuum tube

voltmeter and/or an oscilloscope.

Electrical Checkpoints

Apply rated voltages through a switch to relayy
terminals 8 and 9. Terminal 9 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 circuit
boards.

Apply voltage before each testpoint check and
interrupt it after each check. Take test point read-
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ings 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, 7 and § for circuit board component
layouts.

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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l.L. 41-668.12

ELECTRICAL PARTS LIST

et VESTRSOSNSS | SReuT|  oescrrerion YIS HousE
RESISTORS

R1 82,000 %W 5% 184A763H73 | R34 20,000 %W 5% 184 A763H58
R2 10,000 %W 5% 184AT63H51 | R35 2,000 %W 5% 184AT63H34
R3 4,700 Y2 W 5% 184A763H43 | R36 47,000 Y2 W 29 629A531H72
R4 4700 %W 5% 184A763H43 R37 4,700 W 2% 629A531H48
R5 20,000 %W 59 184A763158 | R38 82,000 %W 29 629A531H73
RE 3.900 %W 5% 184AT65Ha1 | R39 27,000 %W 5% 184A763H61
R7 10,000 %W 5% 184AT63H51 | D40 33.000 2 W 5% 184A763H63
R 22.000 % W 5% 184AT63H59 | B4 27,000 % W 5% 184 A763H61
R9 33,000 %W 5% 184AT763H63 R4z 15,000 2w 2% 629A531H60
el 62,500 % 2, s36as0smn0 | B 15,000 %2 W 59 184AT63H55

R44 15,000 % W 5% 184A763H55
R11 680 W 5% 184A763H23

R45 82,000 %W 5% 184AT63HT3
Riz 1T RN 5% TBTAZO0HIT | o o 820 %W 5% 184A763H25
R13 10 %W 5% 18TAZ90HOT | P00 10,000 % W 5% 184A763H51
R14 10,000 %W 5% I84AT63H51 | Lo 10,000 %W 57, 18447635 1
R15 10,000 % W 5% 184AT63H51 | pig 4700 %W 5% 184 AT63H43
R16 33,000 2 W 5% 184A763H63 R50 10,000 %W 29 629A531H56
R17 10,000 AW 5% 184A763H51 R51 47,000 %W 29 629A531H72
R18 33,000 % W 5% 184AT63H63 | R52 82,000 %W 2% 629A531H78
R19 a7 %W 5% 187A290H17 | R53 2,000 (0-2sec.) 1% | 836A503H33
R20 330 %W 5% 184A763H15 | R53 18,200 (2-20 sec.) 1% | 836A503H55
R21 10,000 2 W 5% 184A763H51 | R53 15,000 (6-60 sec.) 1% | 836A503H53
R22 2,000 %W 5% 184A763H34 | R54 4,700 LW 2% 629A531H48
R23 30,000 YW 59 184 AT63H62 R55 1,000 2 W 2% 629A531H32
R24 10,000 12 W 57 184A763H51 | R56 1D051 20K Thermistor | 185A211H05
R25 180,000 %W 5% 184A763H81 | RS57 15,000 % W 5% 184A763H55
R26 65.000 14 W 57, 184A763071 | R58 33,000 %W 5% 184 AT63H63
R27 10,000 Y2 W 5% 184AT63H51 | R59 10,000 2 W 5% 184AT63H51
R28 33.000 %W 59 184A763He3 | R60 33,000 %W 5% 184A763H63
R29 10,000 %2 W 5% 184a763851 | R61 33,000 %2 W 5% 184AT63H63
R30 10,000 % W 5% 184AT63H51 | O t meg. ohm, 185A086H23
R31 20,000 %W 5% 184AT63HEE | 00 220.000 1854086111

R64 1,900 tapped at 510,
R32 180,000 2 W 5% 184AT763H81 25 W 59 11D951H10
R33 10,000 2 W 5% 184A763H51 | R65 1,000 %W 29 629A531H32
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ELECTRICAL PARTS LIST

CIRCUIT WESTINGHOUSE CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER |SYMBOL DESCRIPTION STYLE NUMBER
CAPACITORS ZENER DIODES

c1  |.047 mfd, 200V, 5% 849A437HO4 | 21 1N3049B 187A936H13
C2 22 mfd, 100V, 5% 862A177THO04 Z2 1R200 629A369H01
c3  |1.5 mfd, 35V, 10% 1874508H09 | . INT58 |86ATOTHOL
cs |.01 mfd, 200V, 10% 764 A2T8H10
74 HW20B 185A212H14
c5 |47 mfd, 35V, 20% 184A661H12
Z5 IN3686B 185A212H06
ce  |.047 mfd, 200V, 5% 849A437TH04
Z6 1N957B 186AT9THO6
okl 6.8 mtd, 35V, 5% 184A661H21
cs |47 mfd, 35V, 20% 1874508005 | 27 INT58 186AT9THOL
co9 |15 mfd, 35V, 10% 187A508H09 | “8 IN957B 186 AT9THO6
C10 |.047 mfd, 200V, 5% 849A437H04 Z9 IN3686B 185A212H06
C11 |22 mfd, (0-2 sec.) 100V, 5% 862A17THO4 Z10 (0-2 sec.) 1N95TB 186A79THO6
Cc11 |68 mid, (2-20sec.) 60V, 5% | 862A177THO3 710 (2-20 sec.) IN960B 186AT9TH10
Cc11 |68 mfd, (6-60sec.) 60V, 5% | 862A177TH03 | Z10 (6-60 sec.) 1N960B 186AT9TH10
c12 |68 mfd, (2-20 sec.) 60V, 5% | 862A1TTHO3 712 1R200 629A369HO01
c12  |350mid, (6-60sec.) 25V, 5% | 862A17TTHO9
c13 1.5 mfd, 35V, 5% 187A508H18 DIODES
TRANSISTORS gé to T1-55 183AT90HO9
Q1-Q2 |2N3417 848A851H02 D9 IN645A 837A692H03
Q3 [4IX5E695 629A435H02 | 510 10
2 -
Q4-Q5 |2N3417 gagagsimo2 | P13 T1-55 183 AT90HO9
837A692HO
Q6 |2N3645 g4sassinmol | P IN645A 37TAG92HO3
Q7-Q8 |2N3417 848A851H02 DDL;’OtO T1-55 183A790H09
QY |2N3645 849A441HO1
Q10 to MISCELLANEOUS
2N3417 848A851H02
Qi3
Ql4 |2N3645 849A441H01 CR Close Relay 541D231H22
811.5, 0 19N3417 848A851H02 | IND.1 Lockout Indicator 862A634G01
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NORMAL INDICATIONS
CIRCUIT TEST POINT C%MH';%T(ZNDTS
BEFORE RESET AFTER RESET
Circuit Board Reset board terminal 1 20vV=+10vV 20V +1.0V Z4, R62
Supply Voltage Reclose board ter. 4
Indicator board ter. 2
RESET CIRCUIT BOARD
Timing Circuit Junction of R10 Slow Voltage Rise Approx. 1.4 V Q2, Q3, C2, C3,
and C2 to approx.15 volts C13, R62,D3,D4
Flip-Flop Control Junction of R14 Approx. 1 V Approx. 15V
and R18 Q4, Q5, C4
Junction of R16 Approx. 15V Approx. 1 V
and R21
Close Relay Junction of R26 Approx. 0 V Approx. 8 V Q7
Circuit and D6
Junction of Q9 Approx. 0 V Approx. 20V 1 Q8, Q9, D7, D8
and D7

1 With lead to Reclose Board Terminal 8 disconnected.

NORMAL INDICATIONS
CIRCUIT TEST POINT COMPONENTS
BEFORE PERMIT A AFTER PERMIT A CHECKED
RECLOSE CIRCUIT BOARD
Reclose Time Junction of D13 Approx. 0 V Approx. 15V Q12,Q13,D13
Delay Circuit and R44
Junction of C11 Approx. .5V Slow Voltage Rise Z10, D13, C11,
and 210 to Approx. 6.8 or R53, R63
9.1 Volts
Junction of D16 Approx. 0 V Time Delayed Ql16, Ql17, D16
and R61 Approx. 20 V
BEFORE BLOCK A AFTER BLOCK A
Junction of Z7 Approx. 0 Vv Approx. 10 V Q15, Ql4, 27,
and R46 Pulse D12, D17

A + 20-volt d-c Permit signal applied to Relay terminal 5; 20-volt d-c Block signal applied to Relay terminal 6.

All measurements made between indicated points and d-c negative.
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Fig. 1. Type SGR-52 Reclosing Relay (Front View).

Fig. 2. Type SGR-52 Reclosing Relay (Rear View).
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PERMIT

H
~—o
TIMER
START
{RECLOSI

RI=5001 -25W (125VDC)
850 .- 25W(48VDC)

B= W MG-6 RELAY OR EQUIV.
\= OPERATE COIL
= RESET COIL

S

- 1 *—e TIMER
- START
(RESET)
*—e

NOTE:
TIMER TO START
AND STOP ON MAKE
OF CONTACTS.

ICALI
BLOCK
[E}__./' TIMER
STOP
—_ Ba
4
8 RATED
VOLTAGE
+
Ky
eb
¥
V.D.C|

coiL
B INTERRUPTING

8787486

3490A10

Fig. 8. Component Location of Reclose Printed Circuit Board for Type SGR-52 Relay
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Fig. 9. Component Location of Reset Printed Circuit Board for Type SGR-52 Relay
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Fig. 10. Component Layout SGR-52 Indicator Board.
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